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Previous studies on self-esteem development show substantial changes as well as interindividual
differences in change from adolescence to young adulthood. However, the processes underlying
these developmental trajectories are still not well understood. The aim of the present study was to
shed light on the macro- and microprocesses of self-esteem development. We investigated a sample
of 876 German high school students (M � 16.0 years at Time 1) participating in an international
exchange year. Exchange students provided 3 waves of trait self-esteem data (shortly before they
departed, immediately after return, and 1 year later), as well as 9 monthly state measures of
self-esteem and social inclusion during their stay abroad. In addition, a control group of high school
students who stayed in Germany (N � 714) provided 2 waves of trait self-esteem data. From a
macroperspective, results showed an effect of student exchange on trait self-esteem development:
Exchange students showed a steeper mean-level increase and a lower rank-order stability compared
with control students. Zooming in on the microprocesses underlying these developmental patterns,
we found trait changes in exchange students to be mediated by state changes in self-esteem during
their exchange. These fluctuations in state self-esteem were found to be predicted by feelings of
social inclusion in the host country, and vice versa, providing support for both sociometer and
self-broadcasting perspectives on self-esteem dynamics. In sum, our findings emphasize the impor-
tance of incorporating a microanalytical approach when investigating self-esteem development by
showing that the environment triggers changes in this relatively stable personality trait through
changes in states.

Keywords: self-esteem development, states and traits, processes, social inclusion, international student
exchange

Self-esteem can be defined as a person’s appraisal or evaluation
of his or her value (James, 1890; Leary & Baumeister, 2000) and
has been linked to many important life outcomes, such as the
quality of social relationships (e.g., Murray, Holmes, & Griffin,

2000), subjective well-being (e.g., Diener & Diener, 1995), de-
pression (Orth, Robins, Widaman, & Conger, 2014), and alcohol
use (e.g., Scheier, Botvin, Griffin, & Diaz, 2000). The importance
of self-esteem for beneficial outcomes makes research on its
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developmental trajectories crucial. Longitudinal studies show that
both the rank order of self-esteem as well as its mean level change
across life (O’Malley & Bachman, 1983; Orth, Robins, & Wida-
man, 2012; Orth, Trzesniewski, & Robins, 2010; Shaw, Liang, &
Krause, 2010; Trzesniewski, Donnellan, & Robins, 2003; Wagner,
Gerstorf, Hoppmann, & Luszcz, 2013; Wagner, Lüdtke, Jonk-
mann, & Trautwein, 2013). These studies are based on large-scale,
representative, longitudinal data sets, which provide important
insights into the descriptive pattern of normative developmental
trajectories of self-esteem. However, the downside of these large
data sets is that they typically have long time intervals between
waves and that no or little information is available on the processes
that underlie these change trajectories. In the present study, we
aimed to move beyond the descriptive level by investigating self-
esteem development as well as its underlying processes on a
macro- and microanalytical level. We investigated how state
changes in self-esteem explain trait changes from late adolescence
to emerging adulthood and examined the processes underlying this
association.

Self-Esteem Development From Adolescence to
Emerging Adulthood

Historically, adolescence and emerging adulthood have been
described as turbulent life phases, characterized by many biolog-
ical, psychological, and social changes (Arnett, 1999, 2000; Hall,
1904). As a result, a number of studies have been dedicated to the
question as to whether these changes are also reflected in the
developmental trajectory of self-esteem (Alsaker & Olweus, 1992;
Block & Robins, 1993; Erol & Orth, 2011; Hirsch, 1991; Wagner,
Lüdtke, et al., 2013; Zimmerman, Copeland, Shope, & Dielman,
1997).

Studies focusing on mean-level development of self-esteem
reveal increases from late adolescence until middle adulthood
(Erol & Orth, 2011; Helson & Wink, 1992; Meier, Orth, Denissen,
& Kühnel, 2011; O’Malley & Bachman, 1983; Orth et al., 2010;
R. E. L. Roberts & Bengtson, 1996; Robins & Trzesniewski, 2005;
Wagner, Lüdtke, et al., 2013). A recent study on young adults also
revealed an increase in self-esteem, but only after a drop in
self-esteem during the transition to college (Chung et al., 2014).
The mean-level changes in self-esteem resemble the average
changes in the Big Five personality traits in this life phase, which
show increases in Agreeableness, Social Dominance (a facet of
Extraversion), Conscientiousness, and Emotional Stability (B. W.
Roberts, Walton, & Viechtbauer, 2006). This developmental pat-
tern has been labeled as the maturity principle of personality
development, because high levels in Agreeableness, Social Dom-
inance, Conscientiousness, and Emotional Stability reflect quali-
ties that enable adaptive functioning in society (B. W. Roberts &
Wood, 2006). It has been suggested that these changes are espe-
cially prominent in young adulthood, because many transitions
into age-graded social roles are taking place. According to the
social investment principle, social roles come along with social
expectations that motivate people to develop toward greater ma-
turity (B. W. Roberts & Wood, 2006). The beneficial effects of
self-esteem (e.g., Greenberg et al., 1992; Neyer & Asendorpf,
2001) suggest that self-esteem can also be considered a trait that
enables adaptive functioning. That is, increases in self-esteem
might also reflect greater maturity.

Although self-esteem has consistently been found to increase
from late adolescence to young adulthood, substantial interindi-
vidual differences in change have been reported (Erol & Orth,
2011; Orth et al., 2010; Wagner, Lüdtke, et al., 2013). Correspond-
ingly, some people show stronger increases than others between
adolescence and young adulthood, and some people even experi-
ence decreases. How do these interindividual differences in change
affect the rank order of self-esteem?

One study focusing explicitly on the rank-order stability of
self-esteem combined a meta-analysis with large national data sets
(Trzesniewski et al., 2003). The development and level of rank-
order stability was found to be comparable to that of the Big Five
personality traits, with stability increasing from adolescence to
young adulthood. However, zooming in on the transitional phase
of high school graduation, a very recent study did not reveal these
increases in self-esteem stability from late adolescence to young
adulthood (Wagner, Lüdtke, et al., 2013). That is, although stabil-
ity is generally increasing in this life phase, this may be less so in
concrete transitional situations that are characterized by numerous
changes and opportunities for exploration. Interindividual differ-
ences in experiences in such situations may result in different
developmental trajectories in self-esteem and therefore in changes
in the rank order.

Processes Underlying Self-Esteem Development

Previous longitudinal studies on self-esteem development
were mainly aimed at providing insight into the patterns of trait
self-esteem development. As a result, only little is known about
the processes underlying changes in self-esteem. Recently, a
small number of studies have focused not only on the nature of
self-esteem development but also on predictors of developmen-
tal trajectories. This increased focus on environmental influ-
ences on self-esteem development goes hand in hand with
recent calls within personality and social psychology to return
to a socioecological perspective (e.g., Bronfenbrenner, 1977;
Lewin, 1939) by including physical, societal, and interpersonal
environments when examining psychological functioning (e.g.,
Oishi & Graham, 2010). The majority of these previous studies
applied a broad macroanalytical perspective by identifying nor-
mative life events and transitions into social roles that can
evoke long-term mean-level changes in self-esteem. For exam-
ple, several studies have revealed one of the most important
social role transitions between late adolescence and young
adulthood—the transition to the first partnership—to be asso-
ciated with increases in self-esteem (Lehnart, Neyer, & Eccles,
2010; Wagner, Lüdtke, et al., 2013). However, although nor-
mative life transitions provide a plausible explanation for av-
erage changes in self-esteem, it remains unknown how they can
result in individual differences in change. Even if the majority
of people experience the same life events, people can vary to a
large degree in the timing and in the way they experience these
events. Consequently, unique reactions to normative life events
might result in individual differences in change and therefore in
rank-order instability (Trzesniewski et al., 2003). In addition,
although previous studies provide important insights into nor-
mative events as a source of self-esteem development, it re-
mains unknown how these transitions influence personality
change.
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It has been suggested that life transitions influence person-
ality development via social relationship transitions (Neyer &
Lehnart, 2007; Neyer, Mund, Zimmermann, & Wrzus, in press).
Evidence for this postulation was provided by a recent study on
Big Five personality development in sojourners, which revealed
the effect of sojourning on mean-level changes in personality to
be mediated by the acquisition of new international support
relationships (Zimmermann & Neyer, 2013). However, the
question remains through which mechanisms changes in (so-
cial) environments get under the skin to trigger changes in
relatively stable personality traits.

According to the sociogenomic model of personality (B. W.
Roberts & Jackson, 2008), environments influence personality
development in a bottom-up way: Environments do not directly
influence changes in personality traits, but cause changes in states
(i.e., thoughts, feelings, and behavior) that lead to personality
changes. That is, it is postulated that the association between
environmental experiences and trait development is mediated by
state changes. Predictors at a macroanalytical level (e.g., life
transitions) evoke trait change through microanalytical processes
in the form of state changes. Initial support for this assumption was
provided by a study examining personality development in the
context of the transition out of high school (Bleidorn, 2012), which
showed that changes in self-reported achievement behavior are
associated with changes in Conscientiousness in emerging adult-
hood.

Because self-esteem has been found to consist of both statelike
and traitlike characteristics (Donnellan, Kenny, Trzesniewski, Lu-
cas, & Conger, 2012), we apply the line of reasoning of the
sociogenomic model and test whether the environment evokes
changes in trait self-esteem via consistent changes in state self-
esteem. Do state changes in self-esteem mediate trait develop-
ment? And if so, what predicts changes in states in the first place?

State Self-Esteem Dynamics: The Sociometer
and Self-Broadcasting

From a sociogenomic point of view, state changes are the
driving force behind trait changes. But what are the environmental
processes that predict state changes? One of the most influential
theories in self-esteem research, the sociometer theory, suggests
that self-esteem serves as a sociometer to monitor people’s level of
social inclusion (Leary & Baumeister, 2000). Consequently, self-
esteem is thought to decrease during social experiences in which
people feel excluded, whereas it is thought to increase during
experiences in which people feel socially included. Support for this
theory has been found in experimental studies as well as in
longitudinal naturalistic research (for a review, see Leary, 2003).
With regard to the former, the experimental manipulation of peo-
ple’s feeling of social acceptance was found to cause changes in
their levels of self-esteem (Back, Schmukle, & Egloff, 2009;
Leary, Haupt, Strausser, & Chokel, 1998; Leary, Tambor, Terdal,
& Downs, 1995; Thomaes et al., 2010). With regard to the latter,
short-term longitudinal studies have revealed the level of inclusion
by romantic partners (Denissen, Penke, Schmitt, & van Aken,
2008; Murray, Griffin, Rose, & Bellavia, 2003), friends and family
(Denissen et al., 2008), and fellow students (Srivastava & Beer,
2005) to be associated with changes in state self-esteem.

Whereas sociometer theory suggests self-esteem changes to be a
consequence of social inclusion, a number of studies suggest
self-esteem to be a cause rather than a consequence of life out-
comes (Orth et al., 2012; Swann, Chang-Schneider, & Larsen
McClarty, 2007; Trzesniewski et al., 2006). Along the same line,
self-esteem has been proposed as a predictor of social inclusion,
which has been referred to as self-broadcasting (Srivastava &
Beer, 2005). That is, high levels of self-esteem should be associ-
ated with high social inclusion, whereas low self-esteem should be
followed by social exclusion.

In line with a dynamic-transactional point of view on personal-
ity development, which suggests reciprocal transactions between
individuals and their environment, both processes (i.e., sociometer
and self-broadcasting) can go hand in hand and mutually influence
each other (Caspi, 1998; Fraley & Roberts, 2005; Magnusson,
1999; Sameroff, 1983). Here, we examine both sociometer and
self-broadcasting as state process candidates that mutually underlie
changes in trait self-esteem.

Self-Esteem Development in the Context
of International Student Exchange

In addition to general sociometer and self-broadcasting pro-
cesses that might hold across situations and contexts, supplemen-
tary context-specific mechanisms might contribute to the develop-
ment of perceived social inclusion and self-esteem. In the present
study, we examined self-esteem development in the context of
high school student exchange. The international exchange context
provides high school students with many opportunities and chal-
lenges (Bochner, McLeod, & Lin, 1977; Furnham & Bochner,
1982; Ward, Leong, & Low, 2004) and has been found to have a
lasting impact on their social and personality development (An-
drews, Page, & Neilson, 1993; Zimmermann & Neyer, 2013).

Student exchange includes many aspects that can occur simi-
larly to high school students who do not go abroad, such as
changing schools or moving to another city. Consequently, similar
developmental associations between feelings of social inclusion in
a new social context and self-esteem might occur in the exchange
context as in other contexts that provide new social opportunities.
However, studying abroad also includes aspects that are specific to
the exchange situation, such as dealing with cultural challenges
and learning a new language (e.g., Ward & Kennedy, 1993). As a
result, specific exchange experiences such as mastery of exchange
challenges and language proficiency might additionally contribute
to the development of state self-esteem and feelings of social
inclusion in the host country.

The Present Study

In the present study, we examined the association between the
development of state and trait self-esteem and the mechanisms
underlying this association in the context of international student
exchange. We followed a sample of high school students who
participated in an exchange year for 2 years. We measured trait
self-esteem prior to the exchange, immediately afterward, and 1
year later, and we collected nine monthly waves of state self-
esteem and feelings of social inclusion in the host country while
the students were abroad. In addition, a control group of high
school students who were not engaging in an exchange year were
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asked to complete trait self-esteem measures parallel to the first
and second measures in the exchange group.

The design of the study fitted our research questions very
well, because it enabled us to combine a macroanalytical per-
spective with a microanalytical perspective. That is, by con-
trasting exchange students against the control group, we were
able to investigate the effect of student exchange on rank-order
and mean-level changes in self-esteem (macroanalytical per-
spective). First, for the complete sample, we hypothesized the
typical development in self-esteem between late adolescence
and emerging adulthood to occur (i.e., an increase in mean level
and a relatively high level of rank-order stability). Second, we
expected high school students who participated in an exchange
year to show larger increases and less stability in trait self-
esteem than those who stayed at home. With regard to mean-
level changes, the social investment principle suggests person-
ality maturation to be the result of adapting to role expectations
associated with social role transitions (B. W. Roberts & Wood,
2006). Because the exchange group makes transitions such as
moving out of the parental home earlier than the control group,
we expected accelerated personality maturation in exchange
students in the form of stronger mean-level increases in self-
esteem. In addition, as a result of interindividual differences in
dealing with new social roles and situations in the host country,
we expected lower rank-order stability in the exchange group
compared with the control group.

Third, zooming in on the processes underlying these changes,
the state measures of self-esteem enabled us to test the sociog-
enomic model by investigating whether changes in states mediate
changes in traits (microanalytical perspective). Fourth, the state
measures of social inclusion in the new social environment of the
host country allowed us to examine whether changes in self-
esteem are associated with changes in social inclusion. Fifth, with
regard to the direction of this association and in line with a
dynamic-transactional point of view, we expected a transactional
process with social inclusion predicting changes in state self-
esteem (sociometer), and vice versa (self-broadcasting). Finally,
we explored specific exchange experiences that might additionally
contribute to feelings of state self-esteem and social inclusion in
the host country. Therefore, we examined whether an increase in
adaptation to the host country in the form of stronger feelings of
mastery of exchange challenges and an increasing language pro-
ficiency in the host country were associated with increases in state
self-esteem and social inclusion.

Method

Participants and Procedure

Participants were part of the Mobility and Personality Develop-
ment Study. The sample consisted of German high school students
who spent an exchange year in different countries outside Ger-
many (exchange condition) and students who stayed in Germany
during this year (control condition). Students in the exchange
condition were recruited nationwide via the mailing list of a
German exchange organization (English Foundation). Students in
the control condition were recruited via high schools in the city of
Leipzig, Germany. The vast majority of the sample went to the
United States (79%), followed by Canada, France, and the United
Kingdom (5% respectively); New Zealand (3%); Australia (2%);
and Ireland (1%). Analyses of variance revealed no differences
between students who went to the United States and all other
countries in any of the study variables (all Fs � 3.19). All
participants completed the first set of paper-and-pencil personality
trait measures before students in the exchange condition departed
(Time 1 [T1]). The second wave of personality trait measures was
collected 1 year later (Time 2 [T2]). In addition, participants in the
exchange condition filled out a follow-up questionnaire another
year later (Time 3 [T3]), including the same trait measures as in the
previous waves. Exchange students received monthly e-mails dur-
ing their exchange year asking them to fill out an online question-
naire for the assessment of various state measures. Thus, students
who participated in the exchange program completed question-
naires before they went abroad (T1), while they were abroad
(S1–S9, see below), immediately after they returned (T2), and 1
year later (T3). Students in the control condition, however, only
completed questionnaires at T1 and T2 (see Table 1). All students
participated voluntarily, without any financial incentive.

The initial exchange sample consisted of 876 students (T1).
Mean age at the beginning of the exchange program was M � 16.0
years (SD � 0.51), and 77% of the students were women. Of this
initial sample, 335 participated immediately after the end of their
stay (T2), and 210 individuals completed the final questionnaire
(T3). The initial control sample contained 714 students (T1). Mean
age was M � 16.3 years (SD � 0.56), and 51.1% of the students
were female. A total of 396 control students also participated in the
second phase of the study (T2).

Table 1
Design of the Study and Sample Sizes at the Different Measurement Time Points

Measurement time points

Group T1 S1 S2 S3 S4 S5 S6 S7 S8 S9 T2 T3

Exchange 876 467 485 420 421 436 411 367 412 312 335 210
Control 714 — — — — — — — — — 396 —

Note. T1, T2, and T3 refer to the assessment of self-esteem before the exchange (Time 1), immediately after
the exchange year (Time 2), and again 1 year later (Time 3), respectively. S1–S9 denote the measurement of state
self-esteem, social inclusion, mastery of exchange challenges, and language proficiency while students were
abroad. As can be seen, students in the control group only completed measures before and immediately after the
exchange. Dashes indicate that students in the control group did not participate in S1–S9 and in T3.
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Measures

Trait self-esteem. Trait self-esteem was measured using the
Multidimensional Self-Esteem Scale (MSES; Fleming & Court-
ney, 1984; German version: Schütz & Sellin, 2006). The MSES
consists of 32 items (e.g., “Do you take a positive attitude toward
yourself?”) that were rated on a 7-point scale (1 � strongly
disagree, 7 � strongly agree). Items were parceled into three
aggregate-level indicators. Parceling refers to constructing
aggregate-level indicators of multiple items to estimate latent
variables and is often used in favor of single-item factor solutions,
because it provides psychometrics advantages such as higher reli-
ability (T. D. Little, Cunningham, Shahar, & Widaman, 2002). We
applied the item-to-construct balancing approach (T. D. Little et
al., 2002), in which the items with the highest loadings were used
to anchor the three parcels. Subsequently, the items with the next
highest factor loadings were added to the anchor items in inverted
order until all items were assigned to a parcel. The average internal
consistency of general self-esteem across waves was � � .77
(ranging from .76 to .77) in both the exchange group and control
group.

State self-esteem. State self-esteem was assessed in the ex-
change group across 10 monthly assessments using the 15-item
German language version of the State Self-Esteem scale (original
version: Heatherton & Polivy, 1991; German version: Rudolph,
Schütz, & Schröder-Abé, 2008). Because social inclusion was first
assessed at the second state assessment, the first assessment of
state self-esteem was not included in further analyses, leaving nine
time points of state measures (S1–S9). Items (e.g., “I feel good
about myself”) were rated on a 5-point rating scale (1 � strongly
disagree, 5 � strongly agree). Items were aggregated into three
parcels using the same technique as for trait self-esteem. The
average internal consistency across the nine measurement time
points was � � .83 (ranging from .82 to .85).

Social inclusion. To investigate processes of self-esteem de-
velopment during the exchange months, students were asked to
rate their perceived social inclusion in the host country. Items were
part of a larger self-developed test battery on adaptation to the host
country, which was assessed using nine monthly assessments
starting in the second month of exchange. Participants rated their
social inclusion on six items (“All in all there are not many
people here that really like me [r]”; “On the weekends I am
frequently out with friends”; “I have people outside of my host
family I can rely on”; “I have friends around me”; “Other
people invite me to leisure time activities”; “Getting to know
peers is difficult for me” [r]) using a 6-point scale (1 � strongly
disagree, 6 � strongly agree). Items were aggregated into three
parcels using the same technique as for trait and state self-
esteem. The average internal consistency across all nine waves
was � � .84 (ranging from .82 to .86).

Mastery of exchange challenges. Students were asked to rate
the degree to which they were able to master challenges that went
along with their exchange experiences on nine monthly assess-
ments as part of the test battery on adaptation to the host country.
Participants rated mastery of exchange challenges on three items
(“I can deal well with difficulties in my host family”; “I am dealing
well with the new culture”; “I can always find a solution for
problems in school”) using a 6-point scale (1 � strongly disagree,

6 � strongly agree). The average internal consistency across all
nine waves was � � .64 (ranging from .56 to .67).

Self-perceived language proficiency. The self-developed test
battery on adaptation to the host country also included nine
monthly assessments with regard to self-perceptions of proficiency
of the language in the host country. Participants rated their lan-
guage proficiency on three items (“I am doing fine with the new
language”; “Even in difficult cases I always know how to com-
municate in the new language”; “I like using the new language”)
using a 6-point scale (1 � strongly disagree, 6 � strongly agree).
The average internal consistency across all nine waves was � �
.75 (ranging from .67 to .80).

Missing Data

We conducted Little’s missing completely at random test in-
cluding all items used in the analyses (R. J. A. Little, 1988) to
examine randomness of missing values. The results were nonsig-
nificant for the exchange group, �2(11260) � 11320.46, p � .34,
and for the control group, �2(6) � 5.42, p � .49, suggesting that
missing values were completely at random in both samples.

In addition, attrition effects were tested by comparing dropouts
with remaining participants. Five hundred forty-one students who
went abroad did not participate after their return to Germany (62%),
and another 125 students dropped out before the final questionnaire
(23%). No attrition effects were found, as indicated by a lack of
differences between dropouts and remaining students with regard to
trait self-esteem at T1, t(874) � 1.33, p � .19.

With regard to the state measures during the exchange, sample
sizes varied between N � 484 and N � 312 across the different
time points (see Table 1). Students who participated at one of these
measurement points were random samples from the initial sample
of N � 876 students. That is, one student may have filled out
measures at S2 only, whereas another student may have completed
measures at S1 and S9. Overall, there were 656 students who
participated at least once while they were abroad. Again, no
differences were found between (temporary) dropouts and re-
maining participants concerning trait self-esteem at T1,
t(874) � �0.37, p � .71.

In the control condition, 318 students of the original sample did
not participate in the second assessment (45%). Comparing drop-
outs with remaining students with regard to trait self-esteem at T1
showed that no attrition effects occurred, t(712) � �1.42, p � .16.
Hence, neither for the exchange nor for the control condition were
attrition effects found.

Analytic Strategy

Mean-level and rank-order change in trait self-esteem. To
investigate mean-level changes and rank-order stability in trait
self-esteem between late adolescence and emerging adulthood, we
applied confirmatory factor analysis (CFA) in Mplus version 6.11
(Muthén & Muthén, 1998–2010). Specifically,to distinguish struc-
tural relations from random measurement error (see Bollen, 1989), we
specified time point-specific measurement models relating the ob-
served responses to the underlying latent trait of self-esteem. Mean-
level changes were estimated by testing the difference between latent
trait self-esteem at T1 and T2. Rank-order stability was investigated
by estimating the correlation between the latent trait at T1 and T2.
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To ensure that mean-level and rank-order changes in our CFA
were explained by real changes in the underlying construct and not
by variance in trait measurement over time, we analyzed our
models under strict factorial invariance. In case of strict factorial
invariance, factor loadings, intercepts, and residual variances are
constrained to be equal across waves (Meredith, 1993). In addition,
indicator residuals of corresponding manifest items were allowed
to correlate across measurement time points to model the effects of
third variables not accounted for by the underlying latent construct
(Bollen & Curran, 2006).

Effect of exchange on mean-level and rank-order changes.
To test whether high school students who participated in an exchange
year showed larger increases and less stability in self-esteem than
those who stayed at home, we conducted multiple-group CFAs. That
is, the model was simultaneously specified for both the exchange as
well as the control group, and the between-subsample equality of
model parameters was tested by chi-square difference test.

Mediation of state self-esteem. To examine whether trait
changes in self-esteem are mediated by state changes in self-esteem,
we first estimated a second-order latent growth curve model (LGM)
of state self-esteem (McArdle & Bell, 2000; Mehta & West, 2000).
This approach enabled us to model mean-level change in state self-
esteem across 9 months of exchange as well as individual differences
in change, while controlling for the effects of measurement error. The
model was based on a measurement model similar to the CFA for trait
self-esteem (but now including nine time points) and additionally
included a latent intercept (i) and a latent slope (s). The latent intercept
reflects the first measurement of state self-esteem, whereas the latent
slope represents average changes in state self-esteem from S1 to S9.
The variance in the latent intercept reflects individual differences in
the initial level of state self-esteem, whereas the variance in the slope
represents individual differences in mean-level changes. The factor
loadings of the intercept were set to one for all time points. For the
slope, factor loadings were set to zero for the slope factor for the first
time point and to 1 for the last time point. Slope factor loadings for the
remaining time points (S2–S8) were freely estimated to model the

unrestricted shape of mean-level change on the basis of the empirical
data (Ferrer, Hamagami, & McArdle, 2004).

To examine whether changes in state self-esteem mediate rank-
order changes in trait self-esteem from T1 to T2, we tested whether (a)
the level of trait self-esteem before the exchange predicts changes in
state self-esteem, (b) changes in state self-esteem (represented by the
slope factor) predict subsequent changes in trait self-esteem, (c) trait
self-esteem at T1 predicts change in trait self-esteem at T2, and (c’)
the direct effect of trait self-esteem at T1 on trait self-esteem at T2
increases when the indirect path is included in the model (see Figure
1 for a graphical representation of this conceptual model). That is, by
modeling this indirect effect (the product of a and b), we investigated
whether changes in state self-esteem can explain instability in trait
self-esteem during exchange.1

Correlated change between state self-esteem and social
inclusion. To investigate whether state changes in social inclusion
in the host country are associated with state changes in self-esteem,
we estimated a parallel process second-order LGM. In this model, the
second-order LGMs of state self-esteem and social inclusion were
linked by correlating the intercepts and the slopes with each other (see
Figure 2). Positive correlated change (i.e., the correlation between the
latent slope factors) indicates that those students who show increases
in state self-esteem simultaneously show increases in state social
inclusion.

Correlated change between state self-esteem, social inclu-
sion, mastery of exchange challenges, and language
proficiency. To examine whether state changes in social inclusion
in the host country are associated with state changes in mastery of
exchange challenges and perceived language proficiency and to ex-
amine whether state changes in self-esteem are associated with mas-
tery of exchange challenges and perceived language proficiency, we
analyzed parallel process second-order LGMs similar to the model
described above.

Cross-lagged effects between state self-esteem and social
inclusion. Although the parallel process second-order LGM can
show whether there is a developmental link between state self-esteem
and social inclusion, it does not allow for drawing conclusions with
regard to the direction of these effects.2 In order to investigate whether
changes in social inclusion predict changes in state self-esteem (so-
ciometer), and vice versa (self-broadcasting), we estimated manifest
cross-lagged longitudinal models by means of separate multilevel
models with either self-esteem or social inclusion as the dependent
variable, using the lme4 package (Bates, Maechler, & Bolker, 2009)
in R (R Core Team, 2013). All predictors were group-mean centered
in order to measure within-person fluctuations and dependencies
instead of between-person differences. The effect of social inclusion
on intraindividual changes in self-esteem were estimated by predict-
ing a student’s self-esteem in a specific month by that student’s
self-esteem in the previous month (i.e., autoregressive paths) and his
or her social inclusion in the previous month (i.e., cross-lagged paths).

1 A multiple mediation model was estimated in which both the intercept
as well as the slope were included as mediators. However, because our
research question solely focused on changes in state self-esteem, we only
report the results with regard to the mediation of slope self-esteem.

2 Apart from effects of the initial status of one construct on change in the
other construct (intercept–slope correlations), which is not a good indicator
of the direction of developmental associations in fast changing state mea-
sures with nine times points.

Figure 1. Conceptual mediational model of changes in state self-esteem
mediating the rank-order (in-)stability of trait self-esteem. T1 and T2 refer
to trait self-esteem measures before and immediately after exchange;
S1–S9 refer to state measures of self-esteem during exchange; i indicates
the latent intercept; s indicates the latent slope.
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In addition, the effect of state self-esteem on changes in social
inclusion was examined by predicting a student’s social inclusion in
the host country by that student’s social inclusion in the previous
month and his or her self-esteem in the month before.

Missing data handling and model fit. In all following analy-
ses, missing data were handled using full information maximum
likelihood estimation, in which all available data are used to estimate
the model. Model fit was assessed by means of the comparative fit
index (CFI) and the root-mean-square error of approximation
(RMSEA). CFI values of .90 or above and RMSEA values of .08 or
below indicate acceptable fit (Marsh, Hau, & Grayson, 2005).

Results

The means, standard deviations, and zero-order correlations of all
manifest study variables are presented in Table 2. Preliminary anal-
yses showed that strict factorial invariance held for all latent models
for trait self-esteem, state self-esteem, social inclusion, mastery of
exchange challenges, and self-perceived language proficiency (all
CFIs � .948 and all RMSEAs � .051; see the Appendix).

Mean-Level and Rank-Order Change in
Trait Self-Esteem

Latent mean differences derived from a CFA revealed significant
increases in trait self-esteem in all participants from T1 to T2 (d �

0.20, p � .01).3 That is, on average, trait self-esteem increased
substantially from late adolescence until emerging adulthood (see
Figure 3). With regard to the rank-order stability, latent regression
analysis revealed high stability in trait self-esteem between T1 and T2
when taking into account both exchange as well as control students
(r � .75, p � .01).

Effect of Exchange on Mean-Level and Rank-Order
Changes in Trait Self-Esteem

In line with our expectations, we found stronger mean-level
increases in trait self-esteem across the two time points in the
group that went abroad (dE1E2 � 0.33, p � .01) than in the group
that stayed in Germany during this time (dC1C2 � 0.05, p � .15;

3 To facilitate interpretation, the amount of change between two latent
means is given in terms of a standardized mean difference, calculated by
taking the difference between the two latent means and dividing this
difference by a pooled standard deviation. To examine individual differ-
ences in self-esteem change across the two time points (i.e., before and
after the exchange), we also fitted second-order latent growth models to the
data. In case of the whole sample, this model fitted the data well, �2(12) �
25.48, p � .01, CFI � .998, RMSEA � .027. The mean slope was 0.16
(p � .01), and the variance of the slope was 0.33 (p � .01). For the whole
sample, thus, there was an increase in trait self-esteem across the two
points, and individuals differed in this increase.

Figure 2. Conceptual parallel process second-order latent growth model of the longitudinal association between
state self-esteem and social inclusion. SEs1–SEs9 refer to nine monthly state measures of self-esteem; SIs1–SIs9 refer
to state measures of social inclusion during the same time span. I_SE indicates the intercept and S_SE the slope of
state self-esteem. I_SI and S_SI indicate the intercept and slope of social inclusion, respectively.
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see Figure 3).4 To investigate whether exchange students differed
significantly from the control students with regard to their mean-
level development, we performed a chi-square difference test.
Here, we compared the overall fit of a model in which mean-level
differences were constrained to be equal between the groups with
the fit of a model with no such constraint. Indeed, the increase in
self-esteem was significantly stronger in the exchange group than
in the control group, ��2(2) � 52.05, p � .01. The difference in
the amount of change between exchange and control students
resulted in larger differences between the groups immediately after

exchange students returned to Germany (dC2E2 � 0.43, p � .01)
than before they left for exchange (dC1E1 � 0.16, p � 01).

Regarding the effects of exchange on rank-order stability, we
found that the rank order of trait self-esteem was less stable in the
exchange group (rE1E2 � .68, p � .01) than in the control group
(rC1C2 � .82, p � .01). Chi-square difference testing confirmed
that this difference was statistically significant (��2 � 10.70, p �
.01). In sum, participating in an exchange program resulted in
stronger mean-level increases in trait self-esteem as well as in
more instability in the rank order of this trait.

In addition, we tested whether trait self-esteem changes persist after
returning to Germany. No substantial mean-level changes in self-
esteem were found in the exchange group in the year after being
abroad (dE2E3 � 0.02, p � .58), suggesting that exchange experiences
during the exchange stay resulted in a persistent increase in self-
esteem. Along the same lines, we tested whether people’s trait
standing in self-esteem stabilizes after returning to Germany.
Indeed, rank-order stability in the exchange group increased in
the year after exchange (rE2E3 � .76, p � .01) to levels almost
comparable to those of the control group between T1 and T2.

4 Similar results emerged when we estimated a multiple-group second-
order LGM. The overall model fit was good, �2(31) � 51.17, p � .01,
CFI � .997, RMSEA � .029. The mean slope was 0.04 (p � .16) in the
control students condition and 0.25 (p � .01) in the exchange student
condition, respectively. Finally, the variance of the slope was 0.25 (p �
.01) for the control students, and it was 0.38 (p � .01) for the exchange
students.

Table 2
Means, Standard Deviations, and Zero-Order Correlations of All Manifest Study Variables

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1. SE T1 —
2. SE T2 .70 —
3. SE T3 .59 .74 —
4. SE S1 .54 .56 .52 —
5. SE S2 .51 .56 .56 .78 —
6. SE S3 .54 .56 .49 .75 .77 —
7. SE S4 .49 .55 .48 .72 .70 .81 —
8. SE S5 .49 .60 .55 .69 .69 .78 .83 —
9. SE S6 .47 .60 .53 .62 .64 .71 .78 .83 —

10. SE S7 .43 .61 .55 .59 .64 .69 .79 .80 .84 —
11. SE S8 .42 .62 .53 .56 .61 .67 .73 .77 .82 .82 —
12. SE S9 .41 .56 .53 .54 .58 .67 .70 .76 .76 .79 .82 —
13. SI S1 .25 .27 .14 .39 .31 .28 .30 .27 .23 .21 .21 .26 —
14. SI S2 .18 .28 .16 .32 .38 .29 .30 .27 .24 .20 .19 .28 .77 —
15. SI S3 .19 .29 .17 .33 .31 .39 .37 .36 .29 .38 .37 .42 .62 .68 —
16. SI S4 .22 .30 .22 .32 .30 .35 .40 .38 .32 .37 .36 .41 .58 .65 .77 —
17. SI S5 .23 .29 .22 .28 .23 .31 .34 .43 .36 .41 .38 .40 .53 .59 .72 .77 —
18. SI S6 .25 .33 .23 .23 .23 .33 .33 .38 .42 .42 .38 .44 .53 .57 .65 .71 .82 —
19. SI S7 .10 .23 .15 .25 .20 .22 .27 .31 .34 .42 .40 .40 .49 .48 .64 .67 .75 .82 —
20. SI S8 .14 .29 .19 .21 .25 .25 .28 .30 .32 .40 .47 .45 .45 .47 .57 .60 .66 .70 .78 —
21. SI S9 .15 .27 .26 .19 .22 .28 .23 .28 .28 .36 .42 .41 .44 .43 .58 .56 .64 .70 .70 .75 —
M 4.62 4.78 4.95 3.69 3.72 3.74 3.79 3.81 3.85 3.88 3.96 4.03 4.73 4.79 4.84 4.80 4.95 4.91 5.01 5.14 5.31
SD 0.86 0.84 0.80 0.61 0.59 0.59 0.59 0.57 0.58 0.56 0.54 0.53 1.00 0.97 0.98 0.94 0.88 0.92 0.88 0.85 0.75

Note. SE T1–SE T3 � trait self-esteem at Time 1–Time 3; SE S1–SE S9 � state self-esteem at S1–S9; SI S1–SI S9 � social inclusion at S1–S9. All
significant correlations are printed in bold. Correlations between language proficiency and all other study variables ranged from .06 to .35 for trait
self-esteem, from .19 to .43 for state self-esteem, from .21 to .57 for social inclusion, and from .30 to .67 for mastery of exchange challenges. Correlations
between the mastery of exchange challenges and all other study variables ranged from .08 to .32 for trait self-esteem, from .21 to .48 for state self-esteem,
and from .10 to .58 for social inclusion (all rs � |.10|, p � .05).

Figure 3. Latent means for trait self-esteem for students who spent a year
abroad (exchange group), students who did not (control group), and the
overall sample (exchange group and control group together).
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Intermediate Analysis: Mean-level Change in
State Self-Esteem

The second-order LGM for state self-esteem fitted the data well,
�2(295) � 428.30, p � .01, CFI � .988, RMSEA � .027. The mean
slope was 0.35 (p � .01), and the variance of the slope was 0.17 (p �
.01), suggesting that students, on average, showed an increase in state
self-esteem across 9 months while being abroad and that individuals
substantially differed in this increase (see Figure 4).

Mediation of State Self-Esteem

To investigate how self-esteem changes during high school
exchange, we examined whether monthly changes in state self-
esteem explain (i.e., mediate) rank-order changes in trait self-
esteem from T1 to T2. The model fitted the data well,
�2(469) � 639.20, CFI � .989, RMSEA � .020. As can be seen
in Figure 5,5 trait self-esteem before going abroad negatively
predicted the slope of state self-esteem during exchange
(	 � �.18, p � .01; see path a in Figure 1). That is, those
students who were low on trait self-esteem before going on
exchange showed larger increases in state self-esteem while
being abroad than those students who already had high self-
esteem before going on exchange. These increases in state
self-esteem, in turn, predicted increases in trait self-esteem at
T2 (	 � .49, p � .01; see path b in Figure 1). Finally, the direct
effect of trait self-esteem before departure on trait self-esteem
after returning to Germany (i.e., rank-order stability T1–T2)
increased when the indirect effect via the slope in state self-

esteem was included (	 � .77, p � .01; see path c’ in Figure 1),
resulting in a negative indirect effect (	 � �.09, p � .01).

Together, these results show that those students who are low in
self-esteem before going abroad show a larger increase in state
self-esteem than those students already high in self-esteem before
departure, which makes them “move up” in the rank order of trait
self-esteem after the exchange and leads to decreased rank-order
stability. In fact, including the indirect effect of the slope of state
self-esteem in the model increased the rank-order stability to a
level almost comparable to that of the control group, suggesting
that interindividual differences in changes in state self-esteem can
explain rank-order changes in trait self-esteem.

Intermediate Analysis: Mean-Level Change in
Social Inclusion

The second-order LGM for social inclusion fitted the data well,
�2(295) � 680.22, p � .01, CFI � .960, RMSEA � .045. The
mean slope was 0.50 (p � .01), and the variance of the slope was
0.37 (p � .01), meaning that exchange students showed an average
increase in feelings of social inclusion in the host country and that
individuals differed in this increase (see Figure 6).

5 Figure 5 is a simplified representation of the actual mediation model,
as presented in Figure 1.

Figure 4. Latent mean change for state self-esteem and individual differences in developmental trajectories in
exchange students. The dotted lines represent randomly selected individual trajectories of state self-esteem of
exchange students, whereas the bold represents the average change in state self-esteem across 9 months.
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Correlated Change Between State Self-Esteem and
Social Inclusion

To disentangle the processes explaining individual differences
in changes in state self-esteem while being abroad, we estimated a
dual-process LGM. The model fitted the data well, �2(1313) �
2318.81, CFI � .953, RMSEA � .030. Confirming our hypothesis,
we found a positive slope–slope correlation between state self-
esteem and social inclusion (r � .16, p � .05). That is, those
students showing an increase in social inclusion in the host country
across the 9 months abroad also showed an increase in self-esteem.
In addition, we found positive correlations between intercepts of
social inclusion and self-esteem (r � .20, p � .05), meaning that
high initial levels of social inclusion are associated with high
initial levels of self-esteem. No significant relationships were
found between initial levels of social inclusion and changes in state
self-esteem (r � �.04, p � .39) or between initial levels of
self-esteem and changes in social inclusion (r � �.05, p � .59).

Cross-Lagged Effects Between State Self-Esteem and
Social Inclusion

Finally, we aimed to disentangle the direction of effects between
state self-esteem and social inclusion by investigating whether
social inclusion results in changes in state self-esteem over time
and/or whether state self-esteem predicts changes in social inclu-
sion. Cross-lagged longitudinal models using multilevel modeling

showed that social inclusion predicted increases in state self-
esteem, over and above the stability of state self-esteem across 9
months (B � 0.10, p � .01; see Table 3), thereby confirming the
sociometer hypothesis. In line with the self-broadcasting hypoth-
esis, state self-esteem was found to predict increases in social
inclusion in the host country, while taking into account the stability
of social inclusion (B � 0.12, p � .01). Even after controlling for
mastery of exchange challenges and self-rated language profi-
ciency, cross-lagged effects of social inclusion on changes in state
self-esteem, and vice versa, remained significant, decreasing the
regression coefficients by only 0.01. Summing up, transactional
longitudinal effects were found between social inclusion and state
self-esteem.

Supplementary Analyses Exploring Additional Effects
of Exchange-Specific Experiences

To explore whether exchange-specific experiences in the form
of mastery of exchange challenges and self-rated language profi-

Figure 5. Empirical mediational model of changes in state self-esteem
mediating the rank-order (in-)stability of trait self-esteem. T1 and T2 refer to
trait self-esteem measures before and immediately after exchange; s refers to
the latent slope of state self-esteem. The value within brackets reflects the
rank-order stability of trait self-esteem between T1 and T2 when the indirect
effect via changes in state self-esteem is included. � p � .01.

Figure 6. Latent mean change for feelings of social inclusion in the host
country and individual differences in developmental trajectories in ex-
change students. The dotted lines represent randomly selected individual
trajectories of state self-esteem of exchange students, whereas the bold
represents the average change in state self-esteem across 9 months.

Table 3
Unstandardized Estimates of Multilevel Models Examining the Longitudinal Effects of Social
Inclusion on State Self-Esteem (Sociometer Hypothesis) and of State Self-Esteem on Social
Inclusion (Self-Broadcasting Hypothesis)

Sociometer Self-broadcasting

State SE ¢ Social inclusion State SE ¡ Social inclusion

Variable B SE t �R2 B SE t �R2

Autoregressive effects 0.18 (0.03) 6.81 0.21 (0.03) 7.72
Cross-lagged effects 0.10 (0.02) 4.73 .02 0.12 (0.03) 4.06 .05

Note. All variables were z-standardized before analyses. All predictor variables were group-mean centered to
concentrate on within-person fluctuations and dependencies. All presented models control for the stability (i.e.,
autoregressive paths) of the dependent variable (e.g., the model predicting self-esteem at a certain point in time
included that person’s self-esteem on the previous measurement point and social inclusion on the previous
measurement point; cross-lagged paths). �R2 indicates the amount of explained variance on Level 1 over and
above the stability of the dependent variable (i.e., autoregressive paths). SE � self-esteem.
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ciency could explain additional variance in changes in state self-
esteem and feelings of social inclusion, four separate dual-process
LGMs were estimated. Intermediate analyses showed that the
second-order LGM for mastery of exchange challenges fitted the
data well, �2(295) � 507.90, p � .01, CFI � .966, RMSEA �
.034. The second-order LGM for self-reported language profi-
ciency had a similar good fit, �2(295) � 764.70, p � .01, CFI �
.937, RMSEA � .050. The mean slope for mastery of exchange
challenges was 0.19 (p � .19), and the variance of the slope was
0.25 (p � .01), indicating that although, on average, exchange
students did not change in their mastery of challenges in the host
country, substantial interindividual differences in change existed
between students. For language proficiency, the mean slope was
0.58 (p � .01), and the variance of the slope was 0.26 (p � .01),
meaning that exchange students showed an average increase in
their self-perceived proficiency of the host country language and
that individuals substantially differed with respect to this increase.

The model fit was good for the dual-process LGM for mastery
of exchange challenges and state self-esteem, �2(1313) � 2055.44,
CFI � .959, RMSEA � .025, and for the LGM of language
proficiency and state self-esteem, �2(1313) � 2244.91, CFI �
.951, RMSEA � .028. We found a positive slope–slope correlation
between the mastery of exchange challenges and state self-esteem
(r � .16, p � .001). That is, those students showing an increase in
their perceived mastery of the challenges associated with their
exchange across the 9 months abroad also showed an increase in
their state self-esteem. Moreover, we found positive correlations
between intercepts of mastery of exchange challenges and state
self-esteem (r � .25, p � .001), indicating that high initial levels
of mastery of challenges are related to high initial levels of state
self-esteem. Initial levels of state self-esteem were found to be
negatively associated with changes in mastery of exchange chal-
lenges (r � �.47, p � .01), meaning that high levels of state
self-esteem at the beginning of high school exchange were related
to a less strong increase in the mastery of exchange challenges. No
significant relationship was found between initial levels of mastery
of exchange challenges and changes in state self-esteem (r � .04,
p � .56).

We also found a positive slope–slope correlation between self-
perceived language proficiency and state self-esteem (r � .09, p �
.001). Students who perceived themselves to become more proficient
in the new language during their exchange also showed increases in
state self-esteem. The intercept–intercept correlation was also positive
(r � .17, p � .001), indicating that students who were proficient in the
new language at the beginning of their exchange also had higher
initial levels of state self-esteem. We did not find an association
between initial levels of state self-esteem and changes in self-
perceived proficiency of the new language (r � �.02, p � .72) or
between initial levels of language proficiency and changes in state
self-esteem (r � .02, p � .68).

The dual-process LGMs for mastery of exchange challenges and
social inclusion fitted the data well, �2(1313) � 2538.97, CFI � .927,
RMSEA � .033, as was the case for the model for language profi-
ciency and social inclusion, �2(1313) � 2516.99, CFI � .932, RM-
SEA � .032. We found a positive slope–slope correlation between the
mastery of exchange challenges and social inclusion (r � .30, p �
.001), meaning that increases in perceived mastery of exchange chal-
lenges were associated with increases in feelings of social inclusion.
In addition, we found positive correlations between intercepts of

mastery of exchange challenges and social inclusion (r � .35, p �
.001), meaning that high initial levels of mastery of challenges are
associated with high initial levels of social inclusion. A significant
negative relationship was found between initial levels of social inclu-
sion and changes in mastery of exchange challenges (r � �.21, p �
.05), indicating that those students who felt socially included at the
beginning of their exchange showed a less strong increase in the
mastery of exchange challenges. No significant association was found
between initial levels of mastery of exchange challenges and changes
in social inclusion (r � .15, p � .14).

A positive slope–slope correlation was found between language
proficiency and social inclusion (r � .16, p � .001), indicating that
those students who increased on self-rated language proficiency dur-
ing their exchange also felt increasingly socially included. The
intercept–intercept correlation was also positive (r � .24, p � .001),
suggesting that students who were high on self-rated language profi-
ciency at the beginning of their exchange also had higher initial levels
of social inclusion. No significant associations were found between
initial levels of social inclusion and changes in language proficiency
(r � .08, p � .12) or between initial levels of language proficiency
and changes in social inclusion (r � �.03, p � .74).

Discussion

The aim of the present study was to investigate the macro- and
microprocesses underlying self-esteem development from late adoles-
cence until emerging adulthood. On a macroanalytical level, we found
mean-level increases in trait self-esteem across a 1-year interval and
relatively high levels of rank-order stability. Both the average devel-
opmental trajectories of self-esteem as well as its stability were found
to be influenced by high school student exchange: Students who went
abroad for 1 year showed larger mean-level increases and lower
rank-order stabilities than their counterparts who stayed in Germany.
On a microanalytical level, we found the instability in trait self-esteem
to be mediated by monthly state fluctuations in self-esteem while
being abroad. Increases in state self-esteem were found to go hand in
hand with increases in social inclusion in the host country, and
focusing on the direction of this effect, findings revealed a transac-
tional process with social inclusion predicting increases in state self-
esteem, and vice versa.

Self-Esteem Mean-Level Change and Rank-Order
Stability in the Context of International
Student Exchange

The mean-level increases in trait self-esteem found in the present
study were in line with our expectations and comparable to develop-
mental patterns of self-esteem found in previous studies (Chung et al.,
2014; Erol & Orth, 2011; O’Malley & Bachman, 1983; Orth et al.,
2010; Robins, Trzesniewski, Tracy, Gosling, & Potter, 2002; Wagner,
Lüdtke, et al., 2013). The effect size of this increase resembled the
mean-level increases in the Big Five factors of Social Dominance (a
facet of Extraversion), Emotional Stability, and Openness in this life
phase found in the meta-analysis by Roberts and colleagues (B. W.
Roberts, Walton, & Viechtbauer, 2006). This was also the case for the
rank-order stability of trait self-esteem in the overall sample, which
was comparable to previous longitudinal studies on self-esteem
(Trzesniewski et al., 2003; Wagner, Lüdtke, et al., 2013) and even
higher than the rank-order stability of Big Five traits in this age group
(B. W. Roberts & DelVecchio, 2000).
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With regard to the mean-level increases in trait self-esteem, we also
found individual differences in change trajectories (see also Erol &
Orth, 2011; Orth et al., 2010; Wagner, Lüdtke, et al., 2013). In the
present study, international student exchange experiences provided an
explanation for these individual differences in self-esteem develop-
ment. Students who went abroad for 1 year showed stronger increases
in trait self-esteem than students who stayed at home during this time.
The latter even showed no significant mean-level changes at all.
Variances in average changes were larger in the exchange group than
in the control group, resulting in a lower rank-order stability among
exchange students compared with control students. That is, due to
exchange experiences, the rank order of self-esteem changed in the
exchange group: The student with the lowest self-esteem in the group
before going on exchange was not necessarily the one with the lowest
self-esteem after returning to Germany.

The effects of student exchange on self-esteem development are in
line with other studies that have revealed an impact of mobility on
different levels of psychological functioning, such as social relation-
ships, well-being, and mortality risk (e.g., Lubbers et al., 2010; Oishi
& Talhelm, 2012). Studies focusing on Big Five personality devel-
opment revealed that residential mobility (Lüdtke, Roberts, Trau-
twein, & Nagy, 2011), short-term international mobility (e.g.,
student exchange; Zimmermann & Neyer, 2013), as well as long-
term international mobility experiences (e.g., migration; Ying,
2002) predict personality change. In the present study, we inves-
tigated short-term mobility but found effects that lasted even
after returning to Germany: The mean-level changes that oc-
curred during the time abroad remained, and student’s
(changed) rank-order position in self-esteem stabilized across
the year after the exchange.

Are these findings specific to international student exchange expe-
riences, or do other life events have similar effects? According to
social investment theory (B. W. Roberts & Wood, 2006), the transi-
tion into adult social roles provides an explanation for personality
development. Indeed, previous studies have revealed effects of im-
portant life transitions on Big Five personality development, such as
starting a first relationship (Neyer & Asendorpf, 2001), entering the
job market (Specht, Egloff, & Schmukle, 2011), and having children
(Jokela, Kivimäki, Elovainio, & Keltikangas-Järvinen, 2009). These
results also show that individual differences in personality devel-
opment emerge as a result of individual differences in experiences
in and management of these transitions (e.g., Hutteman, Bleidorn,
et al., 2014; Hutteman, Hennecke, Orth, Reitz, & Specht, 2014;
B. W. Roberts, Caspi, & Moffitt, 2003).

Similar mechanisms might be at work in the present study, in
which exchange students make certain life transitions earlier (e.g.,
moving out, changing school) and therefore show stronger (or accel-
erated) increases in self-esteem and more variance in change trajec-
tories compared with students who do not make these experiences.
However, Wagner and colleagues investigated the effect of specific
life transitions on self-esteem development in early adulthood and
found no effects of moving out and starting college, but they did find
an effect of the first relationship on more pronounced increases in trait
self-esteem (Wagner, Lüdtke, et al., 2013). Neyer and colleagues also
found evidence for the role of romantic relationships on self-esteem
development (Lehnart et al., 2010; Neyer & Asendorpf, 2001; Neyer
& Lehnart, 2007) and suggest that social relationships are the driving
force behind personality development. As we have shown here, a
microanalytical approach might help to understand how, under which

circumstances, and for which individuals these experiences in the
(social) environment get under the skin to evoke changes in self-
esteem.

Microperspective on Self-Esteem Development

In line with the sociogenomic model of personality (B. W. Roberts
& Jackson, 2008), changes in state self-esteem while being abroad
mediated changes in trait self-esteem. We found those students who
were low in self-esteem before going abroad to show a larger increase
in state self-esteem than those students already high in self-esteem
before departure, making the students who were low in self-esteem to
increase in the rank order. That is, we found a negative mediation
effect with changes in state self-esteem explaining trait instability.
Consequently, adding the indirect effect of the slope of state self-
esteem to the model increased the rank-order stability to a level almost
comparable to the control group, suggesting that interindividual dif-
ferences in changes in state self-esteem can explain rank-order
changes in trait self-esteem.

This negative mediation effect might seem counterintuitive at first
sight. However, it makes complete sense when considering it in light
of the maturity-stability hypothesis. This hypothesis suggests that
adolescents with mature personalities should experience less change
during the transition to adulthood, because they have a lower neces-
sity to further develop in a normative way (see Donnellan, Conger, &
Burzette, 2007; B. W. Roberts, Caspi, & Moffitt, 2001, for more
evidence supporting this hypothesis). That is, those students already
having high self-esteem before the exchange have less room to further
increase during the exchange. However, for students who are low in
self-esteem before the exchange, the necessity to change is larger,
resulting in rank-order changes in trait self-esteem.

In the present work, we found compelling evidence for the key
hypothesis of the sociogenomic model that “environments cause
changes in states that then affect changes in traits in a bottom-up
fashion” (B. W. Roberts & Jackson, 2008, p. 1535). Building on
this, we additionally tackled the question as to which environmen-
tal aspects influence changes in states.

The Dynamic Interplay of Social Inclusion and
State Self-Esteem

Our results support theoretical notions and previous findings show-
ing that feelings of social inclusion play a role in self-esteem devel-
opment (Back, Krause, et al., 2009; Denissen et al., 2008; Leary,
2003; Leary & Baumeister, 2000; Srivastava & Beer, 2005). We
found individual differences in changes in state self-esteem to be
associated with individual differences in changes in social inclusion;
that is, those students showing increases in state self-esteem while
being abroad simultaneously showed increases in perceived social
inclusion in the host country. In addition, we found exchange-specific
processes to contribute to changes in state self-esteem and feelings of
social inclusion. Students who increased in their mastery of exchange
challenges while being abroad and in their self-reported proficiency of
the host country language also showed increases in state self-esteem
and perceived social inclusion.

We tested two competing hypothesis with regard to the direction of
the longitudinal association between state self-esteem and perceived
social inclusion. According to sociometer theory (Leary & Baumeis-
ter, 2000), changes in self-esteem should be the result of an individ-
ual’s social inclusion, whereas the self-broadcasting perspective (cf.
Srivastava & Beer, 2005) postulates self-esteem to be a predictor of
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changes in social inclusion. A number of previous longitudinal studies
hava revealed results that are exclusively in the direction of the
sociometer, with social inclusion predicting changes in self-esteem
over time (Denissen et al., 2008; Srivastava & Beer, 2005). Another
study has only revealed support for the self-broadcasting perspective
in a sample of adolescents (Marshall, Parker, Ciarrochi, & Heaven,
2014), and even others studies have revealed effects in both directions
(Kinnunen, Feldt, Kinnunen, & Pulkkinen, 2008; Stinson et al., 2008).
In line with the latter studies and with a dynamic-transactional view
on personality development (Caspi, 1998; Fraley & Roberts, 2005;
Magnusson, 1999; Sameroff, 1983), we found a reciprocal relation-
ship between state self-esteem and perceived social inclusion in the
host country.

The reciprocity of this relationship might also be explained by the
context of student exchange. The life event of student exchange
contains both normative and nonnormative aspects. For example,
student exchange requires moving out and changing to another
school, which may be considered normative life transitions. However,
it also encompasses nonnormative aspects, because these transitions
occur earlier in exchange students than in control students, who
continue to live at home and to attend the same school. According to
Neyer, Mund, Zimmermann, and Wrzus (in press), social relation-
ships are more likely to influence personality development in the
context of normative life transitions, whereas social relationships are
more likely to be affected by personality traits in the context of
nonnormative life transitions that are less regulated by social expec-
tations. No clear distinction can be made for student exchange as to
whether this represents a normative or nonnormative life transition.
Instead, the life transition of student exchange contains a mixture of
normative and nonnormative aspects. This might provide one expla-
nation for finding both effects of social inclusion on changes in state
self-esteem, and vice versa.

Our results are also in line with a recent study on the impact of
relational mobility on the association between self-esteem and hap-
piness (Yuki, Sato, Takemura, & Oishi, 2013). Relational mobility
can be defined as the degree to which the social context provides
opportunities to form new, maintain existing, and dissolve old rela-
tionships (Oishi, 2010). Yuki and colleagues found self-esteem to be
more strongly related to happiness in contexts in which there were
more opportunities to form new relationships and suggest that self-
esteem may be more adaptive in these contexts. The present study
provides further evidence for this assumption by showing the impor-
tance of self-esteem for social inclusion, and vice versa, in the context
of student exchange, which provides many opportunities to form new
relationships.

Limitations and Future Directions

By combining a macro- and microanalytical approach to study the
development of self-esteem, the present study provides important
insight into the processes explaining how environmental influences
can trigger changes in a relatively stable personality trait. The com-
bination of a control group design, fine-grained longitudinal data, and
sophisticated methods allow for the investigation of how and why
self-esteem changes. However, a number of questions could not be
answered with the current design, and future studies might want to
address these open questions.

First, although the context of international student exchange pro-
vides a good opportunity to investigate changes in self-esteem in a
new social environment, it remains unknown whether our results are

generalizable to other contexts. Would similar results emerge from a
study in a similar new social environment without the cultural influ-
ences that might have played a role in the present study? First,
evidence that this might be the case comes from a study on Big Five
personality development during the transition to college, which
showed changes in personality traits to be predicted by positive and
negative events during this transition (Lüdtke et al., 2011). However,
this study only incorporated a macroanalytical approach that did not
enable the exploration of state or behavioral changes in the environ-
ment that possibly drive personality development.

Second, it should be noted that the effects of international student
exchange on self-esteem development were examined using a quasi-
experimental design. That is, students were assigned to the experi-
mental or control condition on the basis of their decision to study
abroad rather than on random assignment. Consequently, small dif-
ferences existed between the groups before the exchange, with ex-
change students reporting slightly higher levels of self-esteem at
baseline than control students. Because all longitudinal analyses in the
present study controlled for baseline self-esteem, it seems safe to
assume that baseline differences did not influence the results.

Third, state measures of self-esteem and social inclusion were only
available for the exchange group, leaving it unknown what happened
in the control group between the two trait measures. Future studies
using a quasi-experimental design to study the effect of a specific
event on personality development might want to include state mea-
sures in both groups to also investigate the processes that explain
personality stability.

Fourth, this study was based on self-reports of trait and state
self-esteem and social inclusion. This raises the question of
whether self-esteem increases, because people feel more socially
included, or whether it increases because they really are liked more
by others. A study using four weekly measures of self-esteem
during group sessions in a college sample showed that other’s
judgment of likability predicted self-evaluations, but not the other
way around (Srivastava & Beer, 2005). Future research might want
to combine the design of this previous study with the design of the
present study by including state self-esteem and self- and other
ratings of social inclusion, as well as trait self-esteem, to investi-
gate whether the state changes as a result of being objectively liked
by others lead to trait changes in self-esteem.

Fifth, all exchange students in the present study went to a Western,
industrialized country (United States, Canada, France, United King-
dom, New Zealand, Australia, and Ireland). We did not find any
differences between students based on the location of their study
abroad. Previous cross-cultural research has called for the use of a
two-dimensional model on self-esteem and has revealed cultural dif-
ferences in the dimensions of self-competence and self-liking (e.g.,
Tafarodi & Swann, 1996). More specifically, they revealed lower
levels of self-competence, but higher levels of self-liking in collec-
tivistic countries compared with individualistic countries. Conse-
quently, studying in a collectivistic country when coming from an
individualistic country like Germany might result in different devel-
opmental trajectories in (different dimensions of) self-esteem than
studying abroad in another individualistic country. Future studies
might want to include students going to individualistic as well as
collectivistic countries to examine potential moderating effects.

Finally, although a major strength of the present study lies in the
monthly measures of states, future studies might want to incorporate
even more fine-grained measures to tap into the affective, perceptual,
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and behavioral processes underlying self-esteem development (cf.
Back et al., 2011). The experiences with social inclusion might take
place on a daily, hourly, or situation/person-specific basis, which was
not captured in the present study. Using daily diaries (cf. Denissen et
al., 2008) or experience sampling might offer an even more direct way
of investigating how social inclusion causes changes in self-esteem,
and vice versa.

Conclusion

Implementing a macro- as well as a microperspective to personality
development, our results show that international student exchange
experiences influence the development of self-esteem in late adoles-
cence and shed light on the processes underlying this association. We
revealed that short-term changes in state self-esteem during exchange
can explain long-term, enduring changes in the rank order and mean
level of trait self-esteem. Examining the experiences in the host
country responsible for these changes, we found that changes in state
self-esteem were associated with changes in social inclusion. Our
findings show that self-esteem is not either a predictor or a conse-
quence of social inclusion, but both.
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Appendix

Model Fits of Trait and State Models Testing for Strict Factorial Invariance

Variable Model �2 df p CFI RMSEA

Trait SE T1–T2 (across both groups) Unconstrained 5.88 5 .31 .999 .011
Weak invariance 5.96 7 .54 .999 .001
Strong invariance 8.74 9 .46 .999 .001
Strict invariance 25.49 12 .01 .998 .027

Trait SE T1–T2 (multiple groups) Unconstrained 8.52 10 .58 .999 .001
Weak invariance 11.70 16 .76 .999 .001
Strong invariance 25.18 22 .28 .999 .013
Strict invariance 51.17 31 �.01 .997 .029

Trait SE T1–T3 Unconstrained 11.73 15 .69 .999 .001
Weak invariance 14.29 19 .77 .999 .001
Strong invariance 17.85 23 .76 .999 .001
Strict invariance 48.63 29 .01 .995 .028

State SE S1–S9 Unconstrained 211.57 180 .05 .997 .017
Weak invariance 239.05 196 .02 .996 .019
Strong invariance 247.47 212 .05 .997 .016
Strict invariance 278.11 236 .03 .996 .017

State SI S1–S9 Unconstrained 249.53 180 �.01 .993 .025
Weak invariance 278.40 196 �.01 .991 .026
Strong invariance 342.01 212 �.01 .986 .031
Strict invariance 416.97 236 �.01 .981 .035

State MEC S1–S9 Unconstrained 238.78 180 �.01 .991 .023
Weak invariance 254.67 196 �.01 .991 .022
Strong invariance 346.80 212 �.01 .978 .032
Strict invariance 413.34 236 �.01 .972 .034

State LP S1–S9 Unconstrained 278.47 180 �.01 .987 .029
Weak invariance 313.98 196 �.01 .984 .031
Strong invariance 364.03 212 �.01 .980 .033
Strict invariance 624.14 236 �.01 .948 .051

Note. CFI � comparative fit index; RMSEA � root-mean-square error of approximation; Trait SE T1–T2 (across both groups) refers to the measurement
model for trait self-esteem in the exchange and control group from Time 1 (T1) to Time 2 (T2); Trait SE T1–T2 (multiple groups) refers to the measurement
model for trait self-esteem in which the exchange group is compared with the control group from T1 to T2; Trait SE T1–T3 refers to the measurement model
for trait self-esteem in the exchange group from T1 to Time 3; State SE S1–S9 refers to the measurement model for state self-esteem in the exchange group
from S1 to S9; State SI S1–S9 refers to the measurement model for social inclusion in the exchange group from S1 to S9; State MEC S1–S9 refers to the
measurement model for mastery of exchange challenges in the exchange group from S1 to S9; State LP S1–S9 refers to the measurement model for language
proficiency in the exchange group from S1 to S9.
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