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Summary

There is hardly another period in life that poses more puzzles to personality psychology
than adolescence, covering the age span between 10 and 19 years. Adolescents’ personalities
show the lowest stabilities besides childhood as well as unspecific dips and increases in mean-
level trends. Moreover, this period in life is characterized by a diverse set of changes and
developmental tasks in different areas. Adolescents need to develop a coherent self-view and
identity, lay a basis of achievement for later career possibilities, build up positive relationships,
and, thus, fulfil new social roles while maintaining their mental and physical well-being.
Whereas personality was already identified as a strong resource (or risk factor) for many life
outcomes in adulthood, less is known about antecedents and consequences of personality
development in adolescence. Thus, the present dissertation aimed at gaining a deeper
understanding of the cross-sectional and longitudinal interplay of adolescents’ personality and
mastering developmental tasks in the context of school. By integrating theories from
personality, developmental, and educational psychology I laid the theoretical foundation for
deriving my research question. Considering theoretical and empirical findings emphasized the
need of including different adolescent age groups during adolescence, a multi-rater approach
of personality, and a variety of developmental tasks. In doing so, this thesis focused on the
context of school, where adolescents spend the vast majority of their time and where most of
these tasks have to be accomplished.

All three studies focus on a general understanding of the interplay between personality
and different development tasks in school. To create a solid basis, study I provides a cross-
sectional overview about age- and rater-differentiated associations between the Big Five
personality traits and a set of school-related psychosocial aspects in three main developmental
task domains: achievement, social relationships, and psychosocial adjustment. Study 2
contributes to a better understanding of the longitudinal interplay between adolescents’
personality and four different achievement indicators from seventh to ninth grade. Additionally,
family cohesion was included to test its predictive power on personality and achievement
change. The research aim of study 3 is to gain a deeper understanding of antecedents and
consequences of personality development by including all three developmental task domains.
It investigates the joint development of the Big Five and indicators from achievement, social
relationships, and psychosocial adjustment across several measurement points from early to
middle adolescence. To address these questions, I analysed three different cross-sectional and

longitudinal educational large-scale panel data sets. The three studies include all Big Five
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personality factors, focus on key developmental tasks, consider the topic from different rater
perspectives, and concentrate on the underrepresented first half of adolescence.

The results underscore personality as a crucial factor for successful school experiences.
Adolescents’ thinking, feeling, and behaviour (i.e. their personality) relate to their academic
achievement, social relationships, and psychosocial adjustment in school, both cross-
sectionally and longitudinally. Whereas conscientiousness appears as general resource for all
of the three school-related experience domains, extraversion showed age-, rater-, and outcome-
specific results. The longitudinal interplay indicates a joint change of personality and school
experiences showing the relevance of the educational context of school for development.
Psychosocial adjustment is the developmental task domain that explains most personality
changes across different traits. The relevance of adjustment and self-regulatory capacities as
foundation for further positive developmental trajectories call for interventions that foster
adolescents’ well-being.

Overall, the current dissertation makes three contributions to the literature. First, it
integrates insights from different research fields to theoretically enrich approaches for
personality development in adolescence. Second, in concert, studies 1 to 3 provide novel
insights into the specific interplay between adolescent personality and developmental tasks.
These findings emphasize an adolescent’s personality as strongly interwoven with how they
master developmental tasks. Third, this thesis highlights the significant role of the school
context and draws attention to its potential for supporting positive development in adolescence.
Future research needs to further disentangle the co-development of personality and school
experiences by including biological processes, closer time intervals and micro-level processes,
personality facets and items, and multimethodological approaches. This way, one can do justice

to the complexity of simultaneous developmental processes in adolescence.
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Theoretical Background

People have been fascinated by studying the personality of humans for millennia.
Already 2,000 years ago Hippocrates wrote about four different personality types and claimed
that personality and physical health were interrelated. Despite the strong interest in personality
and its correlates, personality research lacked a generalizable and shared conceptualization of
personality for a considerable time. It was only with the development of the Big Five
personality taxonomy that researchers agreed on a general structure for personality (Goldberg,
1990; McCrae & Costa, 1987). Since then, research has provided robust evidence on the
significance of the Big Five for diverse areas, such as health, longevity, relationship quality,
career success, and happiness (Ozer & Benet-Martinez, 2006; Roberts et al., 2007; Soto, 2019).
For a long time, personality was treated as a genetically determined and stable concept (Costa
& McCrae, 1994). By now, the definition of personality as interindividual differences in
relatively stable patterns of thoughts, feelings, and behaviours (e.g., McCrae & Costa, 2008;
Roberts, 2009) pronounces the malleability of personality (Anusic & Schimmack, 2016; Caspi
et al.,, 2005; Wagner et al., 2019). In line with this, more recent studies focused on the
antecedents and consequences of personality development in adulthood (e.g., Allemand &
Martin, 2017; Bleidorn et al., 2018; Denissen et al., 2011; Miiller et al., 2019; Wagner et al.,
2015; Woods et al., 2013). More precisely, such studies investigated the interplay between
personality development and critical life experiences to provide a better understanding of when,
why, and how people change (see also Bleidorn et al., 2019).

One central developmental phase in life, characterized by many biological, social, and
emotional changes, is adolescence (Keating, 2004; Kilford et al., 2016; Petersen & Leffert,
1995; Steinberg, 2005). Much less is known about personality (development) as well as its
correlates and drivers in adolescence than in adulthood (Soto & Tackett, 2015). The
environment that most adolescents — at least in the western world — share and where they spend
a significant amount of their lives, is school (Rutter et al., 1979). School is a pivotal
developmental context because young people’s success in managing developmental tasks at
school tends to lie the foundation for their future paths of life (Spengler et al., 2018). In addition,
most of the developmental challenges children and adolescents have to face emerge in the
broader social context of school (Eccles & Roeser, 2011; Meece & Schaefer, 2010). As a
consequence, young people and adolescents could benefit in particular from knowledge about
the dynamics between personality development and educational environments. While findings
from the beneficial role of personality for developmental tasks in adulthood suggest that

personality in adolescence may function as a resource to succeed in the context of school
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(Roberts et al., 2007), research has not provided conclusive results on this matter. Former
studies that have investigated the associations between adolescents’ personality and school
experiences have mostly focused on academic achievement and derives their insights from
cross-sectional data (e.g. Lechner et al., 2017; O’Connor & Paunonen, 2007; Spengler et al.,
2013). Little attention has been paid to the association of personality and other important
experiences in school such as, for example, establishing positive relationships or physical and
psychological adjustment. Furthermore, even less is known about the factors that drive
personality development in adolescence, although personality traits are seen as changeable by
and susceptible to environmental factors such as age-related experiences (Roberts et al., 2005;
Wagner et al., 2020). Therefore, school-related experiences could be affected by personality on
the one hand, and might explain personality development itself on the other hand.

In the present dissertation, I investigate and discuss the role of personality development
in adolescence by focusing on the school context. I conducted three studies that help to shed
light on the cross-sectional and longitudinal interplay between adolescents’ personality and
diverse school experiences. Since the joint consideration of different research areas can provide
nuanced information, I review and integrate theoretical concepts from personality,
developmental, and educational psychology in the first chapter of this synopsis. Afterwards, I
provide an overview of the empirical findings with respect to personality development in
adolescence and the interplay of personality and school experiences. Finally, I integrate

theoretical and empirical findings to derive my research questions.
Theoretical Perspectives on Personality (and) Development in Adolescence

So far, the majority of conceptual and empirical research in personality psychology has
put a strong emphasis on adulthood, thus leaving personality development in adolescence
without a clear theoretical foundation. So far, we have only a vague idea of why personality in
adolescence shows unspecific developmental trajectories and if the suggested mechanisms in
adulthood can be mapped onto adolescence (Borghuis et al., 2017; Klimstra et al., 2009; Soto
& Tackett, 2015; van den Akker et al., 2014). In contrast, developmental psychology offers the
concept of specific developmental tasks in adolescence that needs to be mastered for a positive
development (Erikson, 1968; Havighurst, 1972). Ideas from educational psychology provide a
context, that is particularly relevant for an adolescents’ development, namely school. Bridging
the gap to the role of personality, recently, adolescents’ personality as resource for these
different requirements moved into focus (De Fruyt et al., 2017; Hill & Edmonds, 2017; Soto &

Tackett, 2015). Therefore, to understand antecedents and consequences of adolescents’
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personality development at school, I introduce and rely on different theories from personality,
developmental, as well as educational psychology to theoretically underpin my research

question.

Personality Perspectives

From a personality perspective, adolescence is regarded as a transitional phase between
two important stages of life, where “storm and stress” dominate the courses of personality
development (Arnett, 1999; Freud, 1958; Hall, 1904). Thus, less systematic personality
development during adolescence complicated theoretical assumptions about developmental
trajectories of adolescents’ personality. In addition, the concept of personality and its
measurability had been questioned for decades, consequently producing scientific pluralism
and inhibiting new scientific insights about personality and its potential development (John et
al., 2008; McAdams, 2019; see also Mischel, 1968). The scientific debate led to an agreement
with respect to the conceptualization of personality and, hence, to an intensification of research
on personality development during the last two decades. Theoretical and empirical effort
brought robust findings about general developmental trends and first insights regarding
underlying processes, antecedents, and consequences of personality in adulthood (for an
overview, see McAdams et al., 2019; Specht, 2017). As the theoretical foundation for
personality development in adolescence is scarce, the following review of theoretical
frameworks on personality will mostly focus on research in adulthood. First, I give a short
overview about the Big Five personality traits. Second, I present one comprehensive theoretical
framework describing personality development in (emerging) adulthood: the Neo-Socioanalytic
Model of Personality Psychology (Roberts & Nickel, 2017; Roberts & Wood, 2006). Third, I
summarize and integrate the potential role of self-regulation for personality development in

adolescence (Denissen et al., 2013).
The Big Five

The Big Five personality traits are nowadays the most accepted and best-researched
model of human personality. In 1936, Allport and Odbert used the lexical approach of Galton
(1884) to identify around 18,000 words from an English dictionary which could be used to
describe a person’s characteristics. Decades later, semantic and empirical data reduction and
clustering led to the five-factor model (FFM; McCrae & Costa, 1987; 2008). The core of the
FFM are the “Big Five” personality dimensions (Costa & McCrae, 2003; Goldberg, 1990) that
can be divided in different facets, each of which represents a narrower personality analysis unit

(McCrae & Costa, 1987; McCrae & John, 1992). Even though other theoretical frameworks,
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proposing a different number of higher order personality factors have been advanced over time,
(Ashton & Lee, 2007; DeYoung, 2015; Saucier, 2003; van der Linden et al., 2010), the Big
Five continue to dominate the research field. In this dissertation, I therefore concentrate on the
taxonomy of the Big Five and, thus, focus on theoretical perspectives and empirical evidence
regarding the five factor structure. The Big Five include emotional stability, extraversion,
openness, agreeableness, and conscientiousness (Costa & McCrae, 2003; John et al., 2008).
Emotional stability describes thoughts, feelings, and behaviours of security, even-
temperedness, and low stress reactivity. Extraversion covers the tendency to be active,
outgoing, sociable, and assertive. Openness to experience manifests in intellectual engagement,
creativity, open-mindedness, and originality. Agreeableness is the tendency to be
compassionate, trustful, modest, and altruistic, whereas conscientiousness covers
characteristics such as self-discipline, responsibility, organization, and impulse control. These
traits can be found across different age groups (Brandt, Becker et al., 2020; Soto et al., 2011)

and thus, the Big Five provide a reliable framework to investigate personality in adolescence.
The Neo-Socioanalytic Model

The Neo-Socioanalytic Model proposes the dynamic interaction between personality
and environmental contexts with additional principles explaining stability and change of
personality during adulthood (Specht et al., 2014; Tucker-Drob & Briley, 2019; Wagner et al.,
2020). The Neo-Socioanalytic Model draws on former theoretical ideas, that is the FFM
(McCrae & Costa, 1999), the Levels Theory (McAdams & Pals, 2006) and most of all the
Socioanalytic Theory of Personality (Hogan & Blickle, 2013). It comprises two overarching
parts: firstly, as can be seen in Figure 1.1, a framework that captures personality and different
aspects contributing to its development and secondly, eight principles about continuity and
change of personality across the adult life span (Roberts & Nickel, 2017).

According to the framework different units of analysis exist, including personality traits
as well as personality characteristics in a broader sense, like motives and values, abilities, and
narratives. These personality units can be viewed through different lenses — by that of the self
and by that of other observers, representing the two entities of identity (self-reports) and
reputation (other reports). Furthermore, the framework lays a focus on the interaction between
personality and the so-called distal factors. Hereby, a distinction is made between biological
factors, i.e. evolution, genes, and physiological mechanisms, as well as environmental contexts
that contain different social roles. These roles serve two main human basic motives, namely the

need for status and the need for belongingness (Hogan & Blickle, 2013). In eight principles, the
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Neo-Socioanalytic Model proposes how these social roles and the interaction of people with

their environment can explain stability and change of personality.

The Neo-Socioanalytic Model of Personality

Distal causes Units of analysis Fulcrum of assessment Distal causes
Evolution
Traits
4 Big Five/ Big Seven
Positive & negative affect \ Reputation
Society/
v Attachment styles Observations 1 > ty.
. culture
Unconscious
Genes processes 7y
Motives and Values
A
4 Goals
Interests
A 4 Life tasks Roles
Physiological Work, family,
Mechanisms . communily
Abilities

Verbal, spatial,
quantitative

A 4

Identity
Narratives Self-reports
Stories Conscious,
Significant memories < »  subjective <
Scripts experience

Figure 1.1 The Neo-Socioanalytic Model of Personality Psychology (adapted from Roberts &
Nickel, 2017, p. 158)

I shortly introduce the four principles that have been empirically tested the most and for
which ample evidence was found for (Roberts & Nickel, 2017). The plasticity principle posits
that a person’s personality can change at any age across the life span (e.g. Lucas & Donnellan,
2011; Roberts & DelVecchio, 2000). Thereby, the rank-order stability increases till the age
between 50 and 60 and shows a plateau or a decreasing trend afterwards (Roberts &
DelVecchio, 2000). This is referred to as cumulative continuity principle. The maturity
principle refers to the systematic change in the direction of a more mature personality, i.e.
becoming more emotional stable, agreeable, and conscientious (Roberts & Wood, 2006), which
can mainly be found in the transition from adolescence to young adulthood (e.g. Josefsson et
al., 2013; Liidtke et al., 2011; Roberts et al., 2006; Vecchione et al., 2012). The social
investment principle explains why people develop a more mature personality: As becoming

older, they have to adapt to and invest in new social roles, such as working positions or those
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within a relationship or family (e.g. Bleidorn, 2012; Lodi-Smith & Roberts, 2007; Wagner et
al., 2015). These roles provide new lasting experiences and impose new expectations from the
respective context but also from society in general. The adaptation to the requested demands to
fulfil the role successfully then leads to personality development. As this theory with its
principles can only partly be mapped onto adolescence, I introduce the self-regulation

perspective that explicitly focuses on adolescence (Denissen et al., 2013).
The Self-Regulation Perspective

The self-regulation approach (Denissen et al., 2013) also underlines the malleability of
personality across the life span as well as the importance of social roles and the associated
changes or manifestations in the demands on people. Based on the emotion regulation model
of Gross and Thompson (2007), self-regulation refers to reference values as part of either
environmental aspects (i.e. antecedents focused, e.g. selection of a certain situation) or the own
behaviour (i.e. reaction focused, e.g. suppression of anger). This perspective extends the social
investment principle (Roberts & Nickel, 2017) by proposing that self-regulation, i.e. the ability
to reduce the discrepancy between the current condition and a specified target state of a person
(Carver & Scheier, 2001), is the mechanism behind personality development through the
investment in new social roles (Denissen et al., 2013). New roles often require another
behavioural repertoire. To meet the expectations associated with a new role, a person will likely
set new desired behavioural standards or reference values, such as being self-confident when
getting promoted. The constant use of new behavioural patterns manifests themselves over time
in a person’s personality. Stability of personality on the contrary is explained through stable
reference values. With respect to adolescence, Denissen and colleagues (2013) provide two
possible explanations for the diffuse change patterns found in adolescent personality
trajectories. First, regulatory capabilities are not yet fully developed with respect to the neuronal
foundation (Steinberg, 2007). Second, adolescents rather choose immature than mature desired
reference values as one part of their “storm and stress” period (see also the theory of antisocial
behaviour; Moffitt, 1993). To summarize, the self-regulation perspective posits a shift in
desired references over the life course and the necessary self-regulatory abilities as driving
mechanisms for personality development.

Taken together, theoretical assumptions about personality development in adolescence
are scarce, although some parts and principles of the Neo-Socioanalytic Model (Roberts &
Nickel, 2017) might be transferrable to adolescence. The self-regulation approach (Denissen et
al., 2013), however, illustrates that differentiating mechanisms such as regulatory capacities

should be regarded in adolescence. To identify valuable entry points, considering the
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developmental psychology perspective on adolescence can provide a better understanding of

this period’s uniqueness.

Developmental Perspectives

Development can be understood as a dynamic, continuous, and reciprocal interaction
between individuals and their environment over the life course (Magnusson, 1990). The original
debate about the crucial influencing factors for a person’s development contrasted internal vs.
external factors and is known as the nature-nurture controversy (Bronfenbrenner & Ceci, 1994;
Ceci & Williams, 1999; Lerner, 2002). This debate has turned towards a transactional
perspective, which most developmental theories nowadays share (e.g. Baltes, 1987;
Bronfenbrenner, 1979; Hennecke et al., 2014; Magnusson & Stattin, 2006; Roberts & Nickel,
2017). One prominent overarching framework is the Life Span Theory in Developmental
Psychology (Baltes et al., 2006). It lays a focus on the interaction of biological and
environmental characteristics of a person — the basic determinants — and different events or
influences that shape this interaction. Baltes and colleagues (2006) propose three different
contextual types of influences on the interaction of biology and environment: normative age-
graded, normative history-graded, and non-normative life events. Each developmental period
such as adolescence, however, is expected to have its own developmental agenda which is
characterized by distinctive normative age-graded developmental tasks (Erikson, 1959;
Havighurst, 1972). In the following, I explain the specificity of adolescence as a developmental

phase and introduce the concept of developmental tasks in adolescence.
The Developmental Phase of Adolescence

Adolescence is characterized by tremendous biological, cognitive, and social changes
as well as by the overall need for the development of social-emotional skills to adjust to these
changes (Petersen & Leffert, 1995; Weissberg et al., 2015). Biological development can
roughly be subsumed under puberty as a profound biological transition that contains a
development of the brain-neuroendocrine processes, a change in the hormonal composition,
and severe physical changes including the capacity to reproduction (Blakemore et al., 2010;
Susman & Rogol, 2004). Cognitive changes involve an increase in abstract reasoning, more
efficient information processing and more conscious, self-directed thinking and behaviour
(Keating, 2004; Steinberg, 2005). Socially, adolescents administer a transition from the family
as their main social context to a peer context as well as transformations within these relationship
clusters (Collins & Steinberg, 2006). These changes are also reflected in the need for emotional

adjustment that can be associated with more social competence, empathy and less behavioural
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problems (Eisenberg & Fabes, 2006). In addition, adolescents are confronted with fast societal
change due to an increase in online activities that come along with changing social interaction
conditions and different needed skills (Twenge et al., 2018; Twenge et al., 2019; Voogt et al.,
2013). However, nowadays the description of “storm and stress” rather refers to the amount of
changes and the complexity of societal demands as adolescents’ development is not necessarily
problematic and turbulent (Hollenstein & Lougheed, 2013; Rutter, 1995). Nevertheless, it is a
period with tremendous changes, which becomes particularly clear when comparing a 10-year-
old with a 19-year-old. Therefore, the phase of adolescence is sometimes divided in early (10
to 13 years), middle (14 to 16 years), and late adolescence (17 to 19 years) in order to meet the
strong and diverse developmental changes (Petersen & Leffert, 1995). Especially early and
middle adolescence are surprisingly underrepresented age groups in different research areas
(Lohaus, 2018; Petersen & Leffert, 1995; Soto & Tackett, 2015). The extent of change makes

it both challenging and fascinating to investigate the period of adolescence.
Developmental Tasks

With respect to the field of developmental psychology, a widespread view is that people
have to master different tasks for a successful development whose content is dependent on the
current stage in life, such as adolescence. The by now well-established concept of development
tasks was originally proposed by Havighurst (1948) and has been taken up by different
researchers since then (e.g. Coleman, 1974; Erikson, 1959; Havighurst, 1972, Hurrelmann &
Quenzel, 2018; Hutteman et al., 2014). The concept was initially developed for the educational
and pedagogical field. It was meant to help teachers better to understand the developmental
stages and, consequently, the different challenges of their students in order to improve their
teaching strategies (Eschenbeck & Knauf, 2018; Havighurst, 1948). According to Havighurst
(p. 2, 1948), “[a] developmental task is a task which arises at or about a certain period of life
of the individual, successful achievement of which leads to his happiness and to success with
later tasks, while failure leads to unhappiness in the individual, disapproval by the society, and
difficulty with later tasks.” In accordance to the Life Span Theory (Baltes et al., 2006),
developmental tasks result from biological changes, age-related societal expectations and
individual norms and values which interact with each other (Havighurst, 1948). Moreover, they
can be embedded in the Life Span Theory as normative age-graded influences on adolescents’
development (Baltes et al., 2006). Typical developmental tasks for adolescents were described
as learning a profession, taking social responsibility, building and acting after a value system,
establishing romantic and peer relationships, breaking away from their parental home

(emotionally and financially), the acceptance of the own body, and the confrontation with the
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female or male gender roles (Havighurst, 1972). As society, biology, and the typical adolescent
life have changed during the last decades (Arnett, 2000; Gehlbach, 2014; Seiffge-Krenke &
Gelhaar, 2008), researchers from the 21st century propose partly different tasks (Eschenbeck
& Knauf, 2018). Grob and Jaschinski (2003) differentiate between three task groups:
intrapersonal tasks (e.g. defining own values), interpersonal tasks (e.g. building up and maintain
new friendships), and sociocultural tasks (e.g. choose a career path). Hurrelmann & Quenzel
(2015, 2018) on the contrary suggest four task areas: the acquisition of school and professional
qualifications, the development of gender identity and the establishment of social relationships,
the responsible consumption of media and leisure activities and finally, and the development
of a value system. Some of the aforementioned tasks can also be understood as part of identity
exploration (Crocetti et al., 2008; Klimstra et al., 2010; Klimstra & van Doeselaar, 2017), which
is one main task in adolescence as originally posited by Erikson (1950, 1968). Identity, in
contrary to role confusion, can be understood as the experience of inner wholeness, the
integration of own and others expectations, and the ability of integrating new experiences in a
coherent view on the self (Erikson, 1968). Meeting these tasks is seen as necessary for a positive
development in the next stage of life.

Altogether, development is understood as interplay between individuals and their
environment (e.g. Baltes et al., 2006; Magnusson, 1990). The specific phase of adolescence is
characterized by both severe biological changes (Petersen & Leffert, 1995; Susman & Rogol,
2004) and a variety of age-graded developmental tasks (Havighurst, 1972). Although different
researchers propose different tasks, most agree on three main clusters of developmental tasks
that need to be solved in adolescence: educational qualification, establishing good relationships,
as well as building and adjusting to a set of own and sociocultural values. One context that

confronts adolescents with these tasks is school.

Educational Perspectives

Schools can be seen as one normative age-graded environment for adolescents where
they spend on average more than a decade and, therefore, almost the whole life phase of
adolescence (Eccles & Roeser, 2011; Rutter et al., 1979). School experiences range from
gaining knowledge to social interactions with peers and teachers, forming relationships, and the
extensive examination with the own mental and physical well-being. These experiences have
been investigated through different research lenses such as development, sociology, pedagogy,
and policy (Meece & Schaefer, 2010; Wang & Eccles, 2012; Weissberg et al., 2015). Thus,

successful schooling expresses itself in a broad educational mission that, in addition to
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imparting knowledge, also aims at raising responsible members of society (Kunter, 2005).
Referring to this mission, the Stage-Environment Fit Theory (Eccles & Midgley, 1989; Eccles
et al., 1993; Eccles & Roeser, 1999) offers a framework that clarifies school influences on a

student’s development.
Stage-Environment Fit Theory

The Stage-Environment Fit Theory highlights the interaction between individual
characteristics and the school environment for explaining a student’s thinking, feeling, and
behaviour (Eccles & Midgley, 1989). Eccles & Roeser (1999) accentuate that schools are
complex systems and as such have to be regarded at different levels. This hierarchical ordering
includes four levels spanning the micro- to macro-perspective: the individuum in the classroom
(1), the school as organization (2), the school district (3), and the community including different
districts within a cultural system (4). Each level is “composed of various regulatory processes
(organizational, interpersonal, and instructional in nature)” which are dynamic and interact
across levels (Eccles & Roeser, 2010, p. 6). According to this theory, dynamics change when
students are confronted with school transitions, i.e. they differ in elementary vs. high school.
All these processes can shape a student’s behavioural, cognitive, and social-emotional
development (Eccles & Roeser, 2010). Furthermore, this theory proposes a necessary fit
between the students’ needs and the characteristics of the school for a positive development of
the student (Wang & Eccles, 2012). In accordance to the basic needs of self-determination
theory (Deci & Ryan, 2004), students’ needs for competence, relatedness, and autonomy
change as they mature (Chung et al.,, 1998; Osterman, 2000; Ratelle & Duchesne, 2014;
Wehmeyer & Shogren, 2017). What school environments can offer, however, must not be
congruent with these needs (Wigfield et al., 2006). This mismatch would lead to less school
engagement and satisfaction, especially in the secondary school years (Wang & Eccles, 2012).
Thus, academic achievement, social relationships, and adjustment within the system can be
seen as key aspects of school for a student’s development.

Taken together, school offers a wide range of experiences and is likely to shape
adolescents’ development in different ways (Eccles & Roeser, 2010; Meece & Eccles, 2010;
Mortimore, 1995). The Stage-Environment Fit Theory proposes a dynamic interplay between
students’ characteristics and the school system. Accordingly, the focus lies on the influences of
school characteristics for a desired positive development of the students as this is a central task

of education.
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Integrating the Ideas of Different Fields

The theoretical frameworks of personality, developmental, and educational psychology
suggest slightly different but also overlapping mechanisms for how a person’s (personality)
development takes place. By integrating the ideas of different frameworks, I lay the theoretical
foundation for answering three questions. First, which developmental mechanisms (from
adulthood and different fields) can also be applied to adolescents’ personality development?
Second, which developmental tasks can be identified as crucial in adolescence? Third, why is
school a noteworthy context to investigate the (longitudinal) interplay between personality and

developmental tasks in adolescence?
Development Principles and Their Applicability to Adolescence

First of all, the three theoretical views meet on the common ground, that development
is rooted in the interaction of a person and the environment (Baltes et al., 2006; Eccles &
Roeser, 2011; Lewin, 1951; Murray, 1938; Roberts & Nickel, 2017). Thus, a person with her
or his biologically manifested characteristics will choose, interact with, and change the
environment. The environment in turn, which also comprises social and emotional experiences
(Meece & Eccles, 2010), should also influence a person’s thinking, feeling, and behaviour, and
thus, her or his personality development. The Neo-Socioanalytic Model (Roberts & Nickel,
2017) distinguishes between biological and environmental distal causes, the latter are
operationalized as social roles and expectations. Both influence and get influenced by
personality traits as one unit of analysis and also interact with each other. The Life Span Theory
(Baltes et al., 2006) integrates the person-environment interaction as basic determinants of
biology and environment. The Stage-Environment Fit Theory (Eccles & Roeser, 2010) puts the
interaction between students and the school environment on different levels in the focus.
Overall, according to this basic assumption of all three fields, a person’s behaviour and
development is jointly determined by both personal and environmental characteristics. Thus,
personality as a core aspect of a person should longitudinally interact with aspects from the
environment — also during adolescence.

Diving deeper into the proposed principles of the Neo-Socioanalytic Model, at least two
of the introduced development principles can also be applied to adolescence. Personality shows
stability and change during adolescence, i.e. the plasticity principle, and rank-order stability
was found to increase from childhood over adolescence to adulthood, i.e. cumulative continuity
principle (e.g. Briley & Tucker-Drob, 2014; Roberts & DelVecchio, 2000; Roberts et al., 2006).

The maturity principle, however, does not fully describe the general mean-level trend in



26 Theoretical Background

adolescence, which is instead characterized by dips in all traits and also referred to as disruption
hypothesis (Borghuis et al., 2017; Gollner, Roberts et al., 2017; Luan et al., 2017; van den
Akker et al, 2014). Accordingly, the social investment principle cannot explain a
developmental pattern of maturity, as there is not such a clear trend in adolescence.
Nevertheless, the investment in new social roles might also explain the dips when considering
the principles of the other theories. The self-regulation approach suggests that adolescents do
not have the regulatory abilities yet to meet these new social roles, associated tasks, and societal
expectations (Denissen et al., 2013). The discrepancy between abilities and societal
expectations would then lead to opposite personality trait trajectories of maturation (Denissen
et al., 2013). This argument can also be linked to the Stage-Environment Fit Theory (Eccles &
Roeser, 2010), which explains the negative developmental trends in adolescence through a
disparity between the students’ needs and what the school system provides. Moreover,
Havighurst (1972) as well as Erikson (1959) describe developmental tasks for adolescents, such
as building and acting after a value system, which lay the foundation for following maturation
processes in personality (Hill & Edmonds, 2017).

Summarizing the ideas from personality, developmental, and educational psychology,
it can be noted that adolescents are confronted with new social roles, expectations, and
associated developmental tasks. These new requirements involve skills that have yet to be
developed. Depending on resources and self-regulatory abilities, normative age-graded
experiences should have different effects on adolescents’ development (Baltes et al., 2006;

Denissen & Penke, 2008).
Selecting Developmental Tasks

When investigating the interplay between personality and school experiences in
adolescence, a selection of important experiences is needed. All presented theories define
environmental aspects that should interact with personality, which are social roles (Roberts &
Nickel, 2017), developmental tasks (Havighurst, 1972), and the fit in psychological needs and
school offerings (Eccles & Roeser, 2010). The relevant motives and needs that underlie
development show a large overlap. In the Neo-Socioanalytic Model, the environment is
operationalized as social roles and associated societal expectations, which fall into two broad
categories that serve status and belongingness motives (Hogan & Blickle, 2013). The defined
developmental tasks for adolescents meet these motives (Grob & Jaschinski, 2003; Havighurst,
1972; Hurrelmann & Quenzel, 2015): Educational qualification can be linked to status, and
establishing social relationship relates to belongingness. In adolescence, a third task domain

can be highlighted, which is the exploration of identity, including the formation of a value set
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and the adjustment to the occurring biological, social, emotional, and sociocultural changes
(Erikson, 1968; Grob & Jaschinski, 2003; Hurrelmann & Quenzel, 2015; Weissberg et al.,
2015). Moreover, this intrapersonal development can be associated with the development of
self-regulation abilities (Baumeister & Vohs, 2007) that in turn seem to play a special role for
personality development in adolescence (Denissen et al., 2013). Although especially this last
domain is very complex and can hardly contain every associated aspect, I summarize the
domain as developmental tasks of psychosocial adjustment. With respect to the school context,
these tasks map mostly onto the basic psychological needs, i.e. competency, relatedness, and
autonomy (Deci & Ryan, 2004), that are referred to in the Stage-Environment Fit Theory
(Eccles & Roeser, 2010). These basic needs are part of everyday life in school and have been
associated with academic achievement, social relationships, and adjustment indicators
(Gnambs & Hanfstingl, 2016; Ratelle & Duchesne, 2014; Tian et al., 2016). Thus, based on
theoretical and empirical notions above, I suggest three key developmental task domains of the
school environment that might help better to understand the longitudinal interplay with
personality in adolescence: academic achievement, social relationships, and psychosocial

adjustment.
School as a Crucial Developmental Context

Drawing on theoretical assumptions from all three research fields, on the basis of their
personality humans influence their environment and, the environment offers decisive
experiences, which potentially loop back on personality (Baltes et al., 2006; Eccles & Roeser,
2011; Roberts & Nickel, 2017). The context of school deserves a closer look as such an
environment for several reasons. Besides the family context, adolescents spend the vast
majority of their time and of their youth in school (Eccles & Roeser, 2011; Rutter et al., 1979).
It is the primary task of school to educate students. Beside the transfer of declarative and
procedural knowledge and competences (Hartig & Klieme, 2006; Koller & Baumert, 2002),
education includes the goal of personality development promotion (Kunter, 2005). Hence,
school offers resources (Hattie, 2009; Mortimore, 1995; Prince-Embury et al., 2016) that are
necessary for self-regulatory and adjustment processes (Baumeister & Vohs, 2007). Moreover,
what students learn in school and their educational attainment are predictive for later career
success (Spengler et al., 2018). Overall, school functions as a normative age-graded context,
where adolescents inevitably gain experiences by learning, interacting with others, and
therefore socially and emotionally develop (Meece & Eccles, 2010). Thus, several
developmental tasks of adolescence take place in school: the preparation for a career path, the

establishment and the maintenance of social relationships, as well as psychosocial adjustment



28 Theoretical Background

with regard to these challenges including the development of self-regulatory abilities (Grob &
Jaschinski, 2003; Hartup & Stevens, 1999; Havighurst, 1972; Hurrelmann & Quenzel, 2015;
Simmons & Blyth, 1987). Hence, in school adolescents are confronted with various experiences
and enduring changes in social roles which mark one key factor for personality development
(Baltes et al., 2006; McAdams et al., 2019; Roberts & Nickel, 2017).

Combining the different perspectives to investigate the longitudinal interplay of
personality in adolescence, I base my research questions on three findings. First, in adolescence,
the mastering of developmental tasks as well as self-regulation and adjustment can be regarded
as interacting mechanisms with an adolescent’s personality development. Second, significant
school experiences should be related to the domains of academic achievement, social behaviour
and relationships, and psychosocial adjustment. Third, the context of school is a worthwhile
setting to investigate the interaction of personality and relevant experiences in adolescence. |
summarize empirical findings about personality development in adolescence and its interplay

with the derived school experiences in the following section.
Empirical Evidence on Personality Development and School Experiences

Although personality increasingly moved into the focus of society (Bleidorn et al., 2019;
Roberts et al., 2017), less attention has been paid to the role of personality and its development
in adolescence. Reasons might lay in remaining open questions concerning personality
measurement, differences in self- and other ratings of personality, and the (un)similarity
regarding the developmental trends of personality traits in comparison to later life periods
(Caspi et al., 2005; Soto & John, 2014; Soto & Tackett, 2015). During adolescence, personality
is characterized by an indistinctive pattern of dips and increases whose sources and trajectories
are still not known. School, as one pivotal developmental context for adolescents’ personality
(Aviles et al., 2006; Eccles & Roeser, 2011; Kunter, 2005), offers multiple experiences that
could function as antecedents and consequences of personality development in this age group

and, consequently, providing a promising path for investigating these research gaps.

Personality Development in Adolescence

Whereas a consensus has emerged with respect to the number and structure of
personality traits as well as their hierarchical foundation and developmental patterns in
adulthood (John et al., 2008), these insights cannot exactly be transferred to the phase of
adolescence (Soto & Tackett, 2015). Understanding similarities and differences is necessary

for comparing findings between adolescence and adulthood. In this section, I refer to
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personality measurement in adolescence, developmental trajectories of the Big Five during this

developmental phase, and the inclusion of different perspectives on personality.
Personality Structure and Measurement

The personality research tradition in childhood described interindividual differences in
motoric, emotional, and attentional reactivity and behaviour as temperament (Rothbart, 2007).
The Big Five on the contrary were originally seen as a mature psychological concept for
personality in adulthood (Caspi et al., 2005) leaving adolescence as a time of transition between
traditional concepts (Rothbart, 2007). A growing research body, however, has investigated
personality concepts, structure, and measurement in adolescence, and eventually, yielded
different conclusions about foundation, similarities and differences between personality in
adolescence and adulthood (e.g., Brandt, Becker et al., 2020; Shiner & DeYoung, 2013; Soto
et al., 2008; Soto & Tackett, 2015; Tackett et al., 2012).

First, as common ground in all phases of life, personality has a stable and a malleable
part (Roberts & DelVecchio, 2000) and is shaped by heritability and the environment (Krueger
& Johnson, 2008). Furthermore, temperament can be related to the Big Five personality traits
proving the textual linkage between both personality research concepts (Evans & Rothbart,
2007; Shiner & DeYoung, 2013).

Second, regarding the Big Five structure, personality in adolescence is comparable to
adulthood with respect to some points. Research supports the hierarchical organization of the
traits in adolescence (Caspi & Shiner, 2006; Soto & John, 2014). Moreover, the Big Five can
also be applied in adolescence when the range of a young person’s behaviour has grown in
complexity (Allik et al., 2004; Marsh et al., 2013; Soto et al., 2008; Tackett et al., 2012).
Measurement invariance from age 10 to late adulthood was reported even in short Big Five
inventories (Brandt, Becker et al., 2020).

Third, besides similarities, research illustrated differences between adolescents’ and
adults’ personality measurement. Personality theory assumes that the five personality factors
are nearly uncorrelated (Costa & McCrae, 1995), while empirical research often found
significant correlations between the Big Five (Ashton et al., 2009; Brandt, Becker et al., 2020).
However, especially stronger interrelations between agreeableness and conscientiousness
among adolescents compared to adults suggest a contextual overlap in younger age groups and
a later differentiation of conscientious and agreeable behaviours (Soto, 2016; Soto et al., 2008;
Tackett et al., 2008). Also, the textual differentiation of openness seems to change from early
adolescence to adulthood relating to the neural, cognitive, and emotional development in that

phase (Caspi et al., 2005; Soto & John, 2014). Although the five factor structure can be reliably
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shown in adolescence, one way of handling the differences in the measurement of the Big Five
is the additional modelling of an acquiescence factor (Soto et al., 2008). This factor accounts
for the tendency to agree on items which is more pronounced in early than in late adolescence
and adulthood (Soto et al., 2008). Among other things these challenges of measuring
personality in childhood and adolescence led to an increased use of other reports of personality,
mostly parent reports (e.g. De Pauw et al., 2009; Kohnstamm et al., 1998; Soto, 2016; Soto &
John, 2014). With increasing age, these other reports are either supplemented or replaced by
adolescent self-reports.

Overall, although there are some differences between adolescent and adult personality
structure and measurement, the Big Five can encompass personality in adolescence measured
by self- and other reports (Brandt, Becker et al., 2020; Gollner, Roberts et al., 2017; Luan et
al., 2017; Shiner & DeYoung, 2013; Soto & John, 2014). To understand better developmental
trajectories of adolescents’ personality and to be able to compare them with adulthood, it is
necessary to agree on a common framework whereby the Big Five represent a sound model

(Shiner & DeYoung, 2013).
Developmental Trends of Personality

Developmental trends of the Big Five personality traits are mostly presented with
respect to rank-order stability and mean-level changes. In this dissertation, the term personality
development subsumes both. Rank-order stability describe the maintenance of a relative
ordering on an investigated trait within a population over time. In the current work, I also refer
to changes in the rank-order as relative change. Mean-level changes, on the contrary, describe
an absolute level change of a trait over longitudinal assessments. Compared to adulthood,
relatively few longitudinal studies exist on the Big Five development during adolescence. Table
S1 provides an overview about empirical longitudinal studies that include at least two
measurement points during adolescence and measured explicitly at least one of the Big Five
personality traits. If the same data set was used, I only report additional studies that include new
covariates. Otherwise, the most compelling study is presented. As longitudinal data sets are
scarce, several cross-sectional studies also investigated age differences during adolescence
which are, however, not included in the table (e.g., Allik et al., 2004; Jackson et al., 2009;
Slobodskaya & Akhmetova, 2010; Soto et al., 2011).

Rank-Order Stability. Proposed in the Neo-Socioanalytic Model, the cumulative
continuity principle describes an increase of the rank-order stability from emerging adulthood
to old age (Roberts & Nickel, 2017). As already mentioned before, this stabilization can also

be observed in adolescence, even though the rank-order stability is lower compared to
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adulthood (e.g. Borghuis et al., 2017; Briley & Tucker-Drob, 2014; Klimstra et al., 2009;
Roberts & DelVecchio, 2000). In fact, adolescence is the one phase in life with the lowest
personality rank-order stabilities besides childhood (Roberts & DelVecchio, 2000), meeting the
description of adolescence as a period with many developmental tasks and changes. Dependent
on the investigated time span, the (age of the) rater, the inventory, and the personality trait,
rank-order stabilities vary between .25 (e.g., Hair & Graziano, 2003; Klimstra et al., 2009;
Tackman et al., 2017) and .85 (e.g., Borghuis et al., 2017; Greischel et al., 2016; Klimstra et
al., 2009). Most studies report stabilities of self-rated personality traits in adolescence that range
between .40 and .70 (e.g., Gollner, Roberts et al., 2017; Pullmann et al., 2006; Vecchione et al.,
2012). Those are slightly higher for shorter time intervals, in late compared to early
adolescence, for parent ratings of their adolescent children, and when comprehensive
personality inventories are used (Gollner, Roberts et al., 2017; Klimstra et al., 2009). Rank-
order stabilities for openness and agreeableness are often observed as being lower than those
for conscientiousness (Borghuis et al., 2017; Pullmann et al., 2006).

Mean-Level Change. Differences between adolescence and adulthood were also found
with respect to mean-level trait changes. One of the first personality mean-level change meta-
analyses across the life-span was conducted by Roberts and colleagues (2006). For the phase
of adolescence, the study aggregated five samples within the age span of 10 to 18 years and
showed only small increases for emotional stability and social dominance as a facet of
extraversion. No change, however, was found for the other traits. Roberts et al. (2006)
concluded that most trait changes were observed in the period of young adulthood (ages
between 20 and 40) and that these changes occur in the direction of a more mature personality.
Increases in emotional stability, agreeableness, and conscientiousness during young adulthood,
known as maturity principle (Roberts & Nickel, 2017), were also reported in other studies (e.g.,
Bleidorn, 2012; Lucas & Donnellan, 2011; Liidtke et al., 2011; Neyer & Lehnart, 2007). To
investigate if maturation processes already take place during adolescence, following studies on
personality development in adolescence aimed at including several time points in order to map
the whole phase of adolescence. Findings, however, showed less clear trends than in young
adulthood. Some studies revealed increases in emotional stability, agreeableness, and
conscientiousness in early (Brandes et al., 2020) and late adolescence (Klimstra et al., 2009;
Luan et al., 2017; Vecchione et al., 2012). These findings supported the assumption that
maturity describes personality development processes during adolescence. Other studies,
however, found no or only slight mean-level changes (De Fruyt et al., 2006; Hair & Graziano,

2003; Hill et al., 2013). Recent studies rather supported an inverse quadratic developmental
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trend with dips in socially relevant traits in middle adolescence, called the disruption hypothesis
(Borghuis et al., 2017; Denissen et al., 2013; van den Akker et al., 2014). Moreover, several
cross-sectional and longitudinal studies reported a decrease followed by an increase mainly in
the traits openness, agreeableness, and conscientiousness (Allik et al., 2004; Denissen et al.,
2013; Soto et al., 2011; van den Akker et al., 2014). Another study, however, that reached into
young adulthood also showed quadratic time trends for emotional stability and extraversion
(Borghuis et al., 2017), whereas the investigation of early adolescence (10 to 14-year-olds) led
to linear instead of curvilinear time trends (Gdllner, Roberts et al., 2017). These findings point
to a dip in middle adolescence and to the start of maturation processes in late adolescence.

To summarize, the relatively low rank-order stabilities as well as the dips and increases
in mean-levels of the Big Five emphasize the existence of developmentally unique patterns in
adolescents’ personality. Unfortunately, only few longitudinal personality studies exist that also
include the first half of adolescence. One way of gaining additional knowledge about the
uniqueness of developmental trajectories in adolescence is the inclusion and comparison of self-

and other reports on adolescents’ personality.
Different Rater Perspectives

A common approach in the investigation of personality is the use of different rater
perspectives as they provide unique insights (Connelly & Ones, 2010). Different perspectives
are also anchored in the Neo-Socioanalytic Model (Roberts & Nickel, 2017) as identity, i.e. the
ratings of the self, and reputation, i.e. ratings of others. With respect to personality ratings
focusing on adolescents, in most cases the other perspectives are parent ratings (e.g. Brandes et
al., 2020; Gollner, Roberts et al., 2017; Luan et al., 2017; Rohrer et al., 2018; Slobodskaya &
Akhmetova, 2010; Soto & John, 2014; van den Akker et al., 2014; see also Table S1) and
sometimes additional ratings from siblings (Branje et al., 2007; Luan et al., 2017) or teachers
(Brandt, Becker et al., 2021; Prinzie & Dekovi¢, 2008; van den Akker et al., 2010). Even though
peers become more important during adolescence (Arnett, 1999), parents are supposed to know
their children well and can provide valid personality measures (Funder, 2012; Luan et al., 2018;
Tackett, 2011; Watson et al., 2000). Research has illustrated both significant agreement and
differences when comparing adolescent self- and parent perspectives of personality (Gollner,
Roberts et al., 2017; Luan et al., 2017; Rohrer et al., 2018; Vazire & Mehl, 2008), which can
be summarized in at least three findings. First, research found substantial correlations between
adolescent self- and parent ratings of personality (Gdollner, Roberts, et al., 2017; Luan et al.,
2018), which seem to increase from adolescence to young adulthood (Rohrer et al., 2018).

Second, rank-order stabilities and internal consistencies tend to be higher in parent-ratings than
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in adolescent self-ratings (Gollner, Roberts et al., 2017; Soto & Tackett, 2015; van den Akker
et al., 2014). Third, examining mean-level changes resulted in differences in almost all trait
trajectories (Branje et al., 2007; Gollner, Roberts et al., 2017; van den Akker et al., 2014).

There are different explanatory approaches for the reported differences. They can be
rooted in the target person, the other rater, in the target trait or the relationship between both
raters. One reason could also be a different response tendency of adolescents, as they tend to
agree to items, thus, to show a greater acquiescence responding (Soto et al., 2008). Other
ratings, however, represent only a valid information source if they possess the necessary
information. The self-other knowledge asymmetry (SOKA; Vazire, 2010) model explains
(dis)agreement with differences in the degree of each trait’s observability and evaluativeness.
Thus, it is supposed to be more difficult for another person to rate low observable characteristics
such as anxiety (facet of emotional stability) in contrast to talkativeness (facet of extraversion)
which is considered to be easily observable in an interaction. Similarly, different ratings by
others are more likely, if the target person is self-biased because of a characteristic’s positive
evaluativeness in the general public, such as intelligence (facet of openness). Testing these
assumptions provided support for the model. Recent studies reported higher agreement for
conscientiousness and extraversion whereas raters agreement for emotional stability was low
(Gollner, Roberts et al., 2017; Luan et al., 2017; Rohrer et al., 2018). Another explanation is
seen in the relatively rapid personality change in adolescence compared to later life phases (e.g.
Roberts & DelVecchio, 2000; Soto et al., 2011), as these need time to be perceived by others.
Parents might notice developmental changes with a time lag to self-ratings (Rohrer et al., 2018).

Taken together, despite of rater differences, a substantial amount on adolescent
personality research solely rely on parent reports (e.g., Brandes et al., 2020; De Bolle et al.,
2012; De Fruyt et al., 2006), leaving the robustness of associations between adolescents’
personality and third variables unclear. As both perspectives possess unique insights, multiple
raters on adolescents’ personality are valuable and needed (Soto et al., 2008; Vazire & Mehl,
2008).

To summarize the knowledge about personality development in adolescence, it becomes
clear that adolescence is a unique developmental period we still know very little about. The Big
Five personality factors seem to be less consistent with respect to their rank-order and also show
different mean-level trajectories when compared to early adulthood. Although self-reports
provide a valid source of personality measurement even in adolescence (Soto et al., 2008),

parent-reports can provide additional knowledge on adolescents’ personality. By systematically



34 Theoretical Background

investigating associations with crucial experiences, we can get closer to possible reasons for

and associations with the shown disruptive and diverse developmental trends in adolescence.

Personality and Developmental Tasks in the Context of School

Promising approaches to better understand antecedents and correlates of personality
development in adolescence are the employment of a context-sensitive view and the
consideration of age-specific tasks (Eccles & Roeser, 2011; Caspi et al., 2005; for adulthood
see also, Huttemann et al., 2014). Throughout the world, schools play a significant role in the
development agenda of young people and provide different developmental tasks referring to
academic and social-emotional learning (Eccles & Roeser, 2010; Petersen & Leffert, 1995;
Roeser et al., 2009; Weissberg et al., 2015). Together with concurrent changes in personality,
it stands to reason that personality and school experiences are interrelated. In the following
paragraphs, I review cross-sectional and longitudinal associations between personality and
three proposed domains of developmental tasks in the context of school, that is academic

achievement, social relationships, and psychosocial adjustment.
Personality and Academic Achievement

Academic achievement is one of the first aspects when speaking about the context of
school, as it is the key indicator of scholastic competences (Hartig & Klieme, 2006). Academic
achievement is highly valued in westernized countries and often used as proxy for mental ability
(Borghans et al., 2016; Nisbett et al., 2012). Moreover, it functions as feedback of a student’s
performance level (Trautwein et al., 2006) and was shown to be a valid predictor of later
educational success (Sawyer, 2013; Trapmann et al., 2007; Westrick et al., 2015). Thus, striving
for high academic achievement in school is crucial for educational transitions and decisions, as
for example the university entrance (Anders et al., 2010; Martin et al., 2013). These findings
underscore the necessity of learning how to deal with educational success and failure as one
developmental task in adolescence (Havighurst, 1972; Hurrelmann & Quenzel, 2015).

Operationalization and Measurement. Usually, academic achievement is either
operationalized as school grades or measured through objective standardized achievement tests.
School grades are assigned on a subject-specific basis and typically aggregate written, oral, and
behavioural performances of the student (Brookhart et al., 2016). In most cases objective
standardized achievement tests measure one domain of general competences which are part of
the scholastic curriculum, such as reading, writing or mathematics (Heckman & Kautz, 2014).
Both achievement measures are moderately correlated, » ranging between .30 and .60

(Borghans et al., 2016). In comparison, school grades are seen as more subjective than
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achievement tests due to other influencing factors of grading such as the teacher-student
relationship or their personalities (Borghans et al., 2016; Lechner et al., 2017; Westphal et al.,
2016). This is illustrated in differentiated associations with third variables (e.g. Borghans et al.,
2016, Lechner et al., 2017; Spengler et al., 2013).

Cross-Sectional Associations. By now, a broad range of empirical studies, including
several meta-analyses, have investigated associations between personality and academic
achievement (e.g. Chamorro-Premuzic et al., 2010; Dumfart & Neubauer, 2016; Laidra et al.,
2007; Lechner et al., 2017; O’Connor & Paunonen, 2007; Poropat, 2009; Spengler et al., 2013;
Steinmayr & Spinath, 2007). Thereby, behavioural patterns associated with conscientiousness
and openness emerged as particularly relevant (Chamorro-Premuzic, 2006; Dumfart &
Neubauer, 2016; Heaven & Ciarrochi, 2008; Poropat, 2009; Spengler et al., 2013; Trautwein et
al., 2009). Findings on the role of emotional stability, extraversion, and agreeableness were
mixed. Further empirical studies, however, underscored that besides conscientiousness and
openness being emotional stable (Chamorro-Premuzic & Furnham, 2003; Laidra et al., 2007)
and agreeable (Laidra et al., 2007; Poropat, 2009) correlated with better school grades.
Extraversion seemed to play a differentiated role because empirical results ranged from
negative over null to positive associations (Brandt, Lechner et al., 2020; Bratko et al., 2006;
Laidra et al., 2007; Lechner et al., 2017; O’Connor & Paunonen, 2007; Spengler et al., 2016).

Results also depend on the included achievement indicators, on the rater, and the
investigated age span (Andersen et al., 2020; Brandt, Becker et al., 2021; Noftle & Robins,
2007; Poropat, 2014a; Tetzner et al., 2020). Hence, the Big Five show correlations with both
introduced achievement indicators, whereby openness tended to higher associations with
standardized achievement test, while conscientiousness was more strongly related to school
grades (Brandt, Lechner et al., 2020; Noftle & Robins, 2007; Spengler et al., 2013). Regarding
the rater, a recent study found differential associations between self-, parent, and teacher reports
for different traits (Brandt, Becker et al., 2021). The comparison of two meta-analyses about
personality and academic achievement, one including self-ratings (Poropat, 2009) and the other
parent ratings (Poropat, 2014b), revealed more and higher effects of parent-rated personality on
academic achievement (see also Poropat, 2014a). The investigated age group, however, differed
in both analyses. Poropat (2014b) focused on primary school students and thus on younger age
groups, whereas Poropat (2009) mainly included tertiary education levels and therefore older
age groups. This supported the finding that especially in early adolescence, the majority of
personality traits show substantial associations with both achievement indicators (Andersen et

al., 2020; Poropat, 2009; Tetzner et al., 2020). Moreover, the linkage of academic achievement
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with agreeableness (Poropat, 2009) and emotional stability (Andersen et al., 2020) was reported
to be stronger in early adolescence compared to older age groups. These findings point to a
possible age-differential role of personality.

Longitudinal Associations. So far, only few studies have examined the longitudinal
interplay between personality and academic achievement. Existing longitudinal studies,
however, included personality only as predictor (e.g., Heaven & Ciarrochi, 2008; Spengler et
al., 2016), focused on late adolescence and transitions into young adulthood (e.g., Bleidorn,
2012; Liudtke et al., 2011; Prevoo & ter Weel, 2015) or concentrated exclusively on
conscientiousness (Brandt et al., 2019; Gollner, Damian, et al., 2017; Tackman et al., 2017).
Conscientiousness was related to better school grades several years later (Heaven & Ciarrochi,
2008; Spengler et al., 2016). Conscientious behaviour in adolescence even predicted positive
socioeconomic outcomes 18 years later, whereas a negative development of conscientiousness
during adolescence yielded negative effects on these outcomes (Prevoo & ter Weel, 2015).
Emphasizing the central role of conscientiousness at school, homework effort was linked to
absolute changes in conscientiousness from 5% to 8" grade (Gollner, Damian, et al., 2017),
whereas academic engagement showed no associations with intra-individual changes in
impulse control, a facet of conscientiousness (Brandt et al., 2019). In fact, Tackman et al. (2017)
reported correlated change (i.e., a joint development over time; Allemand & Martin, 2017)
between school grades, school engagement and conscientiousness between the ages 10 and 16.
A closer look at the transitional phase out of school revealed a significant mean-level increase
in conscientiousness that was predicted by achievement behaviour (Bleidorn, 2012). The study
also reported a joint development of achievement behaviour and all traits except for
agreeableness (Bleidorn, 2012). Furthermore, after leaving school the occurrence of academic
related positive and negative life events explained absolute change in all Big Five traits (Ltidtke
et al.,, 2011). Accordingly, mainly conscientious behaviours emerged as valuable asset for
achievement in longitudinal studies.

To summarize, the link between personality, especially conscientiousness, and
academic achievement has been well established. Most cited evidence above was, however,
either of cross-sectional nature or included personality as a (fairly stable) predictor and
investigated later phases of adolescence. Research comparing early with late adolescence,
however, point to different association patterns (Andersen et al., 2020; Poropat, 2009; Tetzner
et al., 2020). Further studies are necessary to disentangle the longitudinal interaction between

all Big Five and academic achievement, also including the early phase of adolescence.
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Personality and Social Relationships

Rooted in the fundamental need to belong (Baumeister & Leary, 1995), well-
functioning social relationships are crucial for one’s mental and physical well-being and affect
cognitive, emotional and behavioural processes (Cohen, 2004; Goswami, 2012; Hartup, 1989;
Kuiper et al., 2016; Reis & Collins, 2004). Furthermore, who we are and how we behave, i.e. a
person’s personality, is inevitably interwoven with interpersonal relationships and interactions
(e.g., Back et al., 2011; Deventer et al., 2019; Finn et al., 2017; Lang et al., 2006; Neyer et al.,
2014; Parker et al., 2012; Wagner et al., 2014). School is one of the main social contexts in an
adolescent’s life that confronts students with new social roles outside their homes (Denissen et
al., 2013; Hamm & Zhang, 2010; Osterman, 2000). Supportive relationships provide an
opportunity for the development of cognitive, social, and emotional competences (Asher &
Parker, 1989; Rubin et al., 2006), and can offer resources for adjusting to school requirements
(Mashburn & Pianta, 2006; Smyth, 2016).

Operationalization and Measurement. To operationalize social relationships (Mund
et al., 2016), one can differentiate between the type of social relationship dependent on the
interaction partner (e.g. parental, romantic, professional, etc.), to assess quality aspects (e.g.
closeness, social support, cohesion, etc.), quantity aspects (e.g. network size, time spent
together, etc.), or to measure social behaviour in a broader sense (e.g. helpfulness,
aggressiveness, etc.). Importantly, since relationships can be defined as a reciprocal, repeated,
dynamic, and relatively stable interaction pattern of at least two people (Asendorpf & Banse,
2000; Hinde, 1979), all relationship actors influence the relationship and possibly perceive it
differently (Fletcher et al., 2000; Kenny et al., 2006). Therefore, including both or several
perspectives on the relationship is viewed as a promising approach (Mund et al., 2016). Peer
contacts are gaining importance (Arnett, 1999; Somerville, 2013) and, conequently, friendships
and social behaviours among peers deserve a closer look for the understanding of an
adolescent’s personality development (van Aken & Asendorpf, 2018). Furthermore, teacher-
student relationships were shown to be relevant for a student’s development, both personally
as well as academically (Aldrup et al., 2018; Hamre & Pianta, 2001; Roorda et al., 2011;
Wentzel, 2010). Although less dominant in the context of school, parenting is still linked to
their children’s performance in school (Castro et al., 2015; Pinquart, 2016) as well as to their
personality development (Asendorpf & van Aken, 2003; Branje et al., 2004).

Cross-Sectional Associations. In several studies during early adolescence, extraverted,
agreeable and conscientious behaviour predicted more positive interaction patterns with others

and better friendship quality (Jensen-Campbell et al. 2002; Jensen-Campbell et al. 2003;



38 Theoretical Background

Jensen-Campbell & Malcolm, 2007). Interestingly, in early adolescence, agreeableness was
dominantly associated with social relationships (Jensen-Campbell et al., 2002). In late
adolescence and (emerging) adulthood, however, the supposedly most obvious social trait
extraversion gained positive importance and predicted popularity, the size of social networks,
and relationship satisfaction (Asendorpf & Wilpers, 1998; Harris et al., 2017; Harris & Vazire,
2016; Selfhout et al., 2010; Wagner et al., 2014; Zhu et al., 2013). As a result, agreeableness
and extraversion seem to have differentiated functions. Agreeableness is more related to the
other-oriented empathy aspect, e.g. leading to being selected as friends, whereas extraversion
is linked to actively shaping one’s social life, e.g. by selecting friends (Penner et al., 1995;
Selthout et al., 2010; Wagner et al., 2014). Besides the establishment of positive peer
relationships, adolescence is also a time during which antisocial behaviour increases
(Farrington, 1995). Especially low levels of emotional stability, agreeableness, and
conscientiousness have been associated with antisocial behaviour (Jensen-Campbell &
Malcolm, 2007; Mdttus et al., 2012; Shiner, 2000; Tackett et al., 2014).

Studies linking students’ personalities and the teacher-student relationship are rare. A
few studies, however, have investigated this association but solely focused on childhood,
included mainly teacher reports, or investigated mostly other personality aspects than the Big
Five, such as temperament (Rudasill & Rimm-Kaufmann, 2009; Saft & Pianta, 2001; Thijs &
Koomen, 2009). For instance, in early elementary school, shy children had overall less
interactions with their teachers and showed less conflictual but also more distant teacher-
student relationships (Rudasill & Rimm-Kaufmann, 2009). From the teacher perspective,
students showing extraverted behaviour without behavioural problems were generally favoured
(Thijs & Koomen, 2009). As temperament scales mainly relate to emotional stability,
extraversion, and conscientiousness (Mervielde et al., 2005; Rothbart, 2007), the role of
openness and agreeableness remains particularly unclear. Providing initial indications, Zee and
colleagues (2013) examined the Big Five and included student and teacher perspectives on their
relationship. Results revealed that students with higher levels of emotional stability,
agreeableness, and conscientiousness had close, non-conflictual relationships with their
teachers. Extraversion again takes on an ambivalent role because of its simultaneous association
with more conflict and greater closeness (Zee et al., 2013).

Core aspects of parent-children relationships are reflected in the warmth or hostility that
parents express towards their children as well as in key social interaction qualities such as
family cohesion (Baumrind, 1971; Feldman & Gehring, 1988). Parents scoring higher on all

Big Five traits provided a more supportive family environment (Prinzie et al., 2009). With
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respect to adolescents’ personalities, higher levels of emotional stability, agreeableness, and
conscientiousness have been related to generally warmer, more supportive and less controlling
parenting (Denissen et al., 2009; O’Connor & Dvorak, 2001; Prinzie et al., 2004). Mixed
findings emerged with regard to extraversion and openness (De Haan et al., 2012; Denissen et
al., 2009; O’Connor & Dvorak, 2001). As the parent-child relationship during adolescence is
also characterized by a growing adolescent striving for independence (Collins & Steinberg,
2006), research also suggested that the effects of adolescent personality increase as adolescence
progresses (Denissen et al., 2009).

Longitudinal Associations. As social relationships are almost always a central part of
people’s environment, it stands to reason that they are a source of personality development as
well (e.g., Back et al., 2011; Neyer et al., 2014). A few longitudinal studies investigated the
reciprocal interplay between the Big Five and social relationships over time in adolescence,
albeit mainly in the context of the family (Asendorpf & van Aken 2003; Brandt et al., 2019;
Branje et al., 2004; Greischel et al., 2016; Klimstra et al., 2010; Tackman et al., 2017; van den
Akker et al., 2014). Whereas higher levels of extraversion predicted support from peers over a
time span of five years (from 12 to 17), support did not predict relative personality change
(Asendorpf & van Aken 2003). Correlated change was found for extraversion and
agreeableness (Asendorpf & van Aken 2003) as well as for conscientiousness (Tackman et al.,
2017) with peer support. A similar interconnectedness emerged when looking at aggression:
Open, agreeable, and conscientious students showed less aggressive behaviour after at least one
year, whereas higher levels of aggression had negative effects on later emotional stability and
agreeableness (Klimstra et al., 2010). Moreover, aggression and all Big Five factors, except for
extraversion, changed together (Klimstra et al., 2010).

With respect to teacher-student relationships, very little is known about the longitudinal
interplay with students’ personalities. Investigations of correlated change and cross-lagged
effects of impulse control and teacher support revealed that teacher support was related to
increases in impulse control between the ages of 14 and 16 (Brandt et al., 2019).

Regarding relationships with parents, an adolescent’s extraversion, agreeableness, and
openness had positive effects on mean-level change in parenting, whereas parenting predicted
absolute change in conscientiousness and emotional stability (van den Akker et al., 2014). A
joint development emerged for family support with all personality traits but was most
pronounced for agreeableness (Branje et al., 2004; van den Akker et al., 2014).

To summarize, only few studies that focused on adolescence included all Big Five traits,

integrated different school context specific relationship indicators or investigated their interplay



40 Theoretical Background

longitudinally and reciprocally. The existing literature, however, points to a general relevance
of personality favouring different traits dependent on the social relationship characteristic. It
can be noted that, first, correlated change was more likely to be observed than reciprocal cross-
lagged effects over time. Second, traits showing significant cross-lagged effects did not
necessarily also show correlated change. Third, similar to adulthood effects of personality on
later social relationships, characteristics were more often reported than effects on personality

development.
Personality and Psychosocial Adjustment

School takes a central position in shaping adolescents’ psychosocial outcomes, as the
environment school provides the possibility to fulfil basic psychological needs (Eccles &
Roeser, 2010; Rutter, 1980). On the one hand, with respect to the development of a value system
and the identity exploration, psychosocial adjustment can be understood as one developmental
task in adolescence (Erikson, 1968; Grob & Jaschinski, 2003; Hurrelman & Quenzel, 2018).
On the other hand, as developmental tasks are not clearly differentiable, the (un)successful
mastering of further developmental tasks contributes to a person’s psychosocial adjustment
(Roeser & Eccles, 1998; Wentzel, 2003). Underscoring the necessity to foster positive
psychosocial development, empirical evidence supports the broad interconnectedness between
psychosocial adjustment and diverse school success indicators, relationship functioning, social-
emotional learning, and personality (Antaramian et al., 2010; Domitrovich et al., 2017;
Hakvoort et al., 2010; Nansel et al., 2001; Piqueras et al., 2019; Scholte et al., 2005; Wang &
Eccles, 2012).

Operationalization and Measurement. Psychosocial adjustment is defined as ability
to adapt to environmental settings, including the availability of mechanisms to positively
influence one’s well-being, to be integrated, as well as to adequately react to and fulfil new
requirements (Piqueras et al., 2019). This definition includes a variety of aspects related to
psychological well-being and health. Regarding the investigated adolescent life phase and the
school setting, I focused on direct school-related aspects such as well-being in school and
school belonging. Well-being in school as part of a successful adaptation encompasses the
overall emotional and cognitive evaluation of one’s school experiences (Bird & Markle, 2012;
Murray-Harvey, 2010; Renshaw et al., 2015). The adjustment indicator school belonging refers
to the sense of connectedness at school and to the wish of being integrated as well as socially
accepted (Goodenow & Grady, 1993). Additionally, I considered broader aspects such as self-
esteem and mental health as well-established indicators of adjustment (Gomez-Ortiz et al.,

2018; Lent, 2004; Pope et al., 1988). Self-esteem is the overall positive or negative evaluation
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of the self (DuBois et al., 1998), whereby health can be understood as the physiological
conceptualization of daily difficulties and stress (Kaplan, 2017; Low et al., 2012). These more
general operationalizations illustrate that psychosocial adjustment at school can generalize to
miscellaneous life.

Cross-Sectional Associations. Research on the association between the Big Five
personality factors and psychosocial adjustment has proven their linkage across the life span
with different adjustment indicators such as well-being, self-esteem, and health (Anglim et al.,
2020; Friedman & Kern, 2014; Robins et al., 2001). Possible association directions for this
well-supported link are threefold (Shiner & Caspi, 2003; Ozer & Benet-Martinez, 2006). First,
some personality characteristics are associated with less well-being or increased illness (e.g.
being angry and hostile — low agreeableness; Miller et al., 1996). Second, personality
characteristics can prevent maladjustment and health-damaging behaviours (e.g., acting
responsibly like not smoking - high conscientiousness; Stephan et al., 2019). Third, personality
can be associated with differences in handling stress (being extremely anxious and showing
negative affect — low emotional stability; e.g. Smith & Spiro, 2002).

The role of an adolescent’s personality for adjustment in school, specifically well-being
in school and school belonging, was less focused on (cf. Lucas, 2018; Steel et al., 2008). Two
recent studies addressed this gap and found that student self-reported openness, agreeableness,
and conscientiousness as well as parent-reported conscientiousness were related to well-being
in school (Evans et al., 2018; Perret et al., 2019). Extraversion showed a quadratic effect,
indicating lower well-being reports of highly introverted and highly extraverted students.
Interestingly, in contrast to findings for general subjective well-being, emotional stability did
not explain differences in school well-being (Perret et al., 2019). Findings about the better
investigated construct of subjective well-being also supported the relevance of the traits
extraversion and conscientiousness together with emotional stability (Butkovic et al., 2012;
Garcia, 2011). Taking a closer look on the antecedents of school belonging, a meta-analysis
revealed that next to teacher support, positive personal characteristics are the best predictors
(Allen et al., 2018). These positive characteristics encompassed emotional stable, agreeable,
and conscientious behaviours. Underscoring the scarce evidence, the meta-analysis of Allen
and colleagues (2018) was not able to include even one study that investigated the association
between the Big Five and school belonging.

With respect to associations between adolescents’ personality and the more general
psychosocial adjustment indicators self-esteem and health, the state of research is more

promising (Butkovic et al., 2012; De Fruyt et al., 2017; Friedman et al. 1995; Hair & Graziano,
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2003; Hampson, 2019; Tian et al., 2019). People reporting a higher self-esteem have been found
to be also more emotional stable, extraverted, and conscientious, and to a lesser extent, more
open and agreeable regardless of age, gender, socio-economic status or ethnicity (Robins et al.,
2001). The high interrelatedness was also supported in pure adolescent samples with data
collection in the context of school (Butkovic et al., 2012; Hair & Graziano, 2003). In their
review including different health outcomes, De Fruyt and colleagues (2017) emphasized
emotional stability and conscientiousness as the best positive predictors for general health in
childhood and adolescence. Another study investigating Chinese students additionally
supported the positive role of extraversion for mental health (Tian et al., 2019). Thus, the
relevant traits for health in adolescence are the ones including greater positive affect, i.e.
emotional stability and extraversion (Finch et al., 2012), as well as a responsible handling of
one's own health, i.e. conscientiousness (Friedman et al., 1995).

Longitudinal Associations. Although personality was mainly investigated as predictor
of psychosocial adjustment, the causal nature of this association remains unclear (Caspi et al.,
2005; Jackson et al., 2017; Ozer & Benet-Martinez, 2006). Psychosocial adjustment could also
foster personality changes by influencing a person’s possible set of behaviours, thoughts, and
emotions (Jackson et al., 2017). For example, an adolescent who does not enjoy being in school
will display a completely different behaviour than someone who enjoys school. A few recent
studies demonstrated a longitudinal interplay between personality and adjustment indicators
(Brandt et al., 2019; Borghuis et al., 2020; Tackman et al., 2017). Focusing on
conscientiousness, research illustrated a joint development with positive school climate, school
engagement, and more general health indicators such as depression and physical activity
(Tackman et al., 2017). Moreover, correlated change was found for impulse control and school
satisfaction, whereby school satisfaction also predicted subsequent impulse control (Brandt et
al., 2019). Investigations of the longitudinal interplay of emotional stability and negative affect
over a six-year period during adolescence indicated negative cross-lagged effects in both
directions on negative affect and on emotional stability (Borghuis et al., 2020).

In sum, psychosocial adjustment is central in adolescence as it forms diverse aspects of
school experiences. Whereas most research investigated cross-sectional and longitudinal
interrelations between all Big Five and diverse adjustment variables in adulthood (e.g., Caspi
et al., 2005; Fetvadjiev & He, 2019; Hill et al., 2012; Letzring et al., 2014; Mund & Neyer,
2016), the research review in adolescence reveals a gap with respect to the inclusion of all Big

Five personality traits and specific school-related conceptualizations of adjustment. A greater
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understanding of their longitudinal associations could provide entry points for more positive

developments and better school experiences (Hampson, 2019).

Research Desiderata

Adolescence is a period of change in many ways: Personality, just like other important
academic and social-emotional characteristics, fluctuate and, thus, might turn adolescence into
a turbulent period (Arnett, 1999; Hall, 1904; Rutter, 1995). Despite the need for knowledge
about resources and related factors of significance for successfully managing developmental
tasks, the review of the current state of personality research in adolescence revealed at least
three limitations and open questions.

First, focusing on personality, adolescence is an insufficiently researched time span,
particularly regarding longitudinal studies. This becomes especially clear when comparing the
state of research with knowledge in adulthood and holds true both theoretically as well as
empirically. Research support the assumption that personality in adolescence develops
differently than in adulthood (e.g., Borghuis et al., 2017; Denissen et al., 2013) but so far, no
existing theory includes personality development in adolescence (cf. Back et al., 2011; Roberts
& Nickel, 2017; Wrzus & Roberts, 2017). The adjoining of information of related research
fields as well as more empirical age-differential and longitudinal information are needed to
understand adolescents’ personality development. Thus, all three studies of this dissertation
focus on the especially understudied period of adolescence. Hence, study I examines cross-
sectional but age-differential associations between adolescents’ personality and a wide range
of different age-related correlates. In study 2 and study 3 I investigate personality development
across two and four measurement points, respectively, and aim at revealing the potential
longitudinal interplay with different developmental tasks.

Second, the potential protective or detrimental role of personality for the mastering of
developmental tasks and thus psychosocial functioning variables in adolescence remains
unclear. A plethora of research in adulthood emphasize the predictive power of personality for
diverse outcomes over the whole adult life span (e.g., Roberts et al., 2007; Ozer & Benet-
Martinez, 2006). Therefore, it should be promising to investigate the relevance of personality
for adolescents’ psychosocial functioning, cross-sectionally and longitudinally. Previous
research often focused on only one trait, one rater perspective or a specific outcome (e.g.,
Gollner, Damian et al., 2017; Tackman et al., 2017) leaving a bigger picture and an overall

understanding on the role of personality unclear. To address this research gap, all three studies
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include the five personality factors, different measures or rater perspectives, and a wide range
of developmental tasks.

Third, in accordance with the findings of developmental and educational researchers,
personality as a central marker of each adolescent should indisputably interact with the school
environment (Baltes et al., 2006; Eccles & Midgley, 1989; Eccles & Roeser, 2010). Thus,
personality can function as an important resource for a successful school career, and school
with its broad educational mission plays an essential part in who adolescents become and how
they will develop. Understanding this interplay provides a great chance to identify starting
points in order to improve school experiences and to support an adolescent’s development.
Therefore, the three dissertation studies take a closer look at the role of personality within the
context of school.

Based on the identified research gaps, I aim at understanding the role of personality for
mastering school-related developmental tasks and identifying the experiences that contribute to
personality development in adolescence. Therefore, I investigate the cross-sectional and
longitudinal interplay between personality and three domains of developmental tasks by
analysing three different educational large-scale panel data sets. For a more comprehensive
picture of the developmental context, I include different rater perspectives on adolescents’
personalities and the perception of developmental tasks. Moreover, to account for
methodological specificities in measuring personality in adolescence, previous research
suggested different methods, such as the use of latent variable modelling, measurement
invariance testing, and the consideration of acquiescence responding, which I implement
whenever possible. Figure 3.1 provides a simplified overview about the content of this

dissertation project.
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Figure 3.1 A simplified schematic representation of the three dissertation studies.

Study 1

As a starting point, study I aims at presenting a detailed cross-sectional overview about
the interrelatedness between the Big Five and a diverse set of school experiences in the three
main areas of developmental tasks: achievement, social relationships, and psychosocial
adjustment. Based on theories from the personality, developmental, and educational field
indicating an interaction between persons’ characteristics and their environment, I expect
adolescents’ personalities to relate to their school experiences. As previous findings point to a
potentially changing role of personality during adolescence (e.g., Andersen et al., 2020;
Poropat, 2009; Tetzner et al., 2020), I investigate these associations in three different cohorts
across adolescence, namely in grades 5, 7, and 9. Another remaining open question concerns
the comparability of different rater perspectives on adolescents’ personalities when
investigating personality associations (e.g. Vazire & Mehl, 2008; Brandt, Becker et al., 2021).
Thus, all associations are also examined from two different perspectives, that are self- and
parent reports, described in the Neo-Socioanalytic Model as identity and reputation (Roberts &
Nickel, 2017). Depending on the SOKA model (Vazire, 2010), I expect similar association
patterns between raters for better observable and less evaluative traits (i.e. extraversion).
Moreover, it is statistically investigated if associations differed between cohorts and raters. A
large dataset of students and their parents (EIKA study; N =2,667; student Magegrades = 11 year)
is analysed to address these research aims. For data preparation, a multiple imputation approach

is implemented to account for the, in some instances relatively large, number of missing values.
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Furthermore, measurement invariance between grades and between raters is established. To
calculate the personality associations, I conduct latent regression analyses based on multigroup
CFA models. By including and combining all Big Five personality traits as well as different
psychosocial aspects, age- and rater-differences, this study is one of the first to provide an
overview about the role of personality in adolescence. The similarities or differences provide
knowledge about a potential age-related role of personality and possible rater-specific insights
on adolescents’ personality. Moreover, the findings yield information about experiences in
school that potentially loop back to personality development and, thus, build the foundation for
study 2 and 3.

Study 2

Study 2 put a focus on the interplay between personality and the developmental task of
performing well in school. Students’ personalities are related to academic achievement,
whereby each of the Big Five personality factors contributes in a different way to educational
success (De Raad & Schouwenburg, 1996). I expect the experience of educational success,
operationalized as school grades and objective achievement tests, to be one possible predictor
of relative personality change across school life. As parents still represent decisive social
interaction partners for adolescents, the relationship to them could additionally contribute to
adolescents’ development as well as to their academic achievement in school (Asendorpf & van
Aken, 2003; Pinquart, 2016). Therefore, family cohesion from different perspectives is included
to investigate its role for change in personality and achievement. Although personality,
achievement, and parenting have been linked cross-sectionally, the role of relative change
within this association still represents an open question. Drawing on the large National
Educational Panel Study (NEPS; N = 4,355, Mager1 = 12.9 year), I examine cross-lagged panel
models to, firstly, replicate cross-sectional findings between personality and achievement,
secondly, test correlated change and reciprocal effects of personality on academic achievement
two years later and vice versa and, thirdly, investigate the predictive role of family cohesion for
personality and achievement change. Study 2 is one of the first to test the interplay between
personality and one developmental task domain longitudinally. Considering the relationship
over time can provide information about the extent of personalities’ relevance for achievement
experiences and could reveal if developmental tasks at school are relevant factors for explaining

relative personality changes in adolescence.
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Study 3

The first and second study reveal the need for more measurement points and the
investigation of the longitudinal interplay between personality and additional social-emotional
domains. Therefore, in study 3 1 additionally investigate the longitudinal interplay of
personality with social relationships and psychosocial adjustment to understand better
antecedents and consequences of adolescents’ personality development in the context of school
(Eccles & Roeser, 2011). Drawing on specified theories from the fields of personality,
developmental, and educational psychology, I include seven school-related experiences
comprising developmental tasks of academic achievement, social relationships, and adjustment
(e.g. Erikson, 1959; Havighurst, 1972). 1 expect first, to support the relevance of
conscientiousness and openness for academic achievement over time. Second, emotional
stability, extraversion, and agreeableness should be longitudinally interrelated with school-
related social relationships. Third, I expect emotional stability, extraversion, and
conscientiousness to show longitudinal associations with adjustment. I analyse data from the
TRAIN study (N = 3,473, Maget1 = 11.1 years), covering a time span of three years with four
measurement points, based on preregistered hypotheses and procedures. Based on invariant
measurement models across time and controlling for acquiescent responding, I estimate
bivariate latent growth curve models and cross-lagged panel models. These procedures allow
to test for a co-development and for longitudinal reciprocal associations between personality
and school experiences in adolescence. Study 3 is one of the very first to investigate the
longitudinal interplay between all Big Five personality traits and different school-related
experience across multiple measurement points covering the time span of early to middle
adolescence. By including the five personality traits and three domains of developmental tasks,
the relevance of traits and tasks for a positive development can be compared, and thus, help to

disentangle developmental patterns in the context of school.
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Abstract

Although psychosocial functioning and personality are indisputably interrelated in adulthood,
much less is known about these associations in early adolescence. Accordingly, the goal of the
current study was twofold. First, we investigated associations between adolescents’ personality
and three broad indicators of psychosocial functioning: academic achievement, social
relationships, and psychosocial adjustment. Second, we tested differential effects by comparing
these associations across three different cohorts (Grades 5, 7, and 9) and across two raters of
adolescents’ personality: self- and parent reports. Our sample consisted of N = 2,667 students
and their parents. According to latent regression models, adolescents’ personality traits showed
significant associations with all psychosocial functioning variables: Achievement was most
consistently associated with emotional stability, openness, and conscientiousness; social
relationships were most consistently associated with agreeableness and conscientiousness; and
psychosocial adjustment was related to all of the Big Five traits. Most associations did not vary
across grades, whereas self-reported extraversion showed lower associations in later grades.
Looking at rater-specific effects, we found fewer and usually smaller associations with parent-
than with self-rated personality, again with the most significant differences with extraversion.
We discuss the consistent interrelatedness between adolescents’ personality and psychosocial

functioning but also highlight important exceptions in grade- and rater-specificities.
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Personality and Psychosocial Functioning in Early Adolescence: Age-Differential

Associations from the Self- and Parent Perspective

Both conceptual and empirical research emphasize the importance of personality as an
adaptive capacity for positive life outcomes across the entire adult lifespan (Caspi et al., 2005;
Ozer & Benet-Martinez, 2006; Roberts et al., 2007; Soto, 2019). But what about earlier phases
in life? Much less is known about how personality is related to key aspects of psychosocial
functioning during adolescence. Once labeled a phase of “storm and stress” (Arnett, 1999),
adolescence is characterized by the need to face diverse tasks such as striving for academic
success, establishing positive relationships, and generally developing social-emotional skills to
adjust to these demands (Caspi et al., 2005; Eccles & Roeser, 2011; Hogan & Roberts, 2004;
Weissberg et al., 2015). It is still unknown whether adaptive capacities such as personality
traits promote the mastery of developmental tasks and how these accomplishments loop back
to personality in adolescence (for a review, see De Fruyt et al., 2017). This lack of empirical
research is even more pronounced when looking for age-sensitive associations of personality
and psychosocial functioning across the disruptive phase of early to middle adolescence and
when comparing different raters’ perspectives.

Previous research has suggested that assessments of the Big Five personality traits (i.e.,
emotional stability, extraversion, openness, agreeableness, and conscientiousness; McCrae &
Costa, 1987) are comparable from adolescence through adulthood (Brandt, Becker et al., 2020;
Soto et al.,, 2008). This finding provides a starting point for identifying age-differential
associations between personality and diverse indicators of psychosocial functioning. Indeed,
initial evidence obtained from a moderator analysis of a meta-analysis indicated that
personality-achievement associations can differ across adolescence (Poropat, 2009) and also
appear to differ across raters (e.g., Poropat, 2014a, 2014b; Vazire & Mehl, 2008). To
investigate age-differential associations in achievement and other measures, we analyzed the
interrelatedness between personality and relevant indicators of psychosocial functioning from
two rater perspectives. We used data from N = 2,667 adolescents and their parents (N = 1,959)
from Grades 5, 7, and 9 to examine differential associations between the Big Five personality

traits and three sets of psychosocial functioning variables.
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Personality and Psychosocial Functioning in Adolescence

The first phase of adolescence (10- to 15-year-olds) has long been recognized as a
distinctive developmental period (Hall, 1904) with unique growth stages (Caskey & Anfara,
2014), thus inspiring early developmental stage theories (Coleman, 1974; Erikson, 1959;
Havighurst, 1956). To achieve successful development and psychosocial functioning,
adolescents have to master different developmental tasks. Developmental tasks can be defined
as age-graded normative duties that are linked to societal expectations and should thereby be
reached in certain life stages (Havighurst, 1956; Hurrelmann & Quenzel, 2018; Hutteman et al.,
2014). Although different theories name different tasks, they all agree that developmental tasks
are related to age-graded environmental and contextual conditions (Robin & Foster, 1989).

There are three developmental tasks that most theories agree on: First, an academic
qualification is needed to become increasingly independent, to feel competent, and to make a
valuable contribution to society (Erikson, 1959; Hurrelmann & Quenzel, 2018). Second, it is
increasingly important to establish positive social relationships with peers and people outside
of one’s family (Coleman, 1974; Havighurst, 1956; Hurrelmann & Quenzel, 2018). Third, the
exploration of the self is initiated with the goals of self-acceptance and building an identity
(Erikson, 1959; Havighurst, 1956). According to developmental stage theories, the successful
accomplishment of all of these tasks should be related to better psychosocial adjustment
(Havighurst, 1956; Pinquart et al., 2004).

As psychosocial functioning covers people’s general quality of life (e.g., Lucas, 2018),
it has the power to generalize to diverse contexts of life. Therefore, it is very important to
understand the potential protective or detrimental role of personality for psychosocial
functioning in adolescence. Given the plethora of research and the consistent findings on the
importance of personality for all three domains of psychosocial functioning (i.e., achievement,
social relationships, and psychosocial adjustment) to changes in adulthood (Caspi et al., 2005;
Hutteman et al., 2014; Ozer & Benet-Martinez, 2006; Roberts et al., 2007; Soto, 2019), there is
reason to presume that personality is also a key factor for the successful mastery of
developmental tasks and, thus, for good psychosocial functioning in adolescence. However,
research linking personality and developmental tasks in adolescence is still scarce. With the
present study, we aim to provide a comprehensive age-differential overview of personality
associations in the first phase of adolescence with three broad indicators of psychosocial
functioning. Moreover, we aim to extend the existing literature by including multiple

informants on personality and psychosocial functioning variables by controlling all associations
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for important covariates and by investigating a heterogenous sample with respect to educational
and personal background. In the following paragraphs, we summarize the existing literature on
associations between adolescents’ personality and their achievement, social relationships, and

psychosocial adjustment.
Personality and Achievement

In school, where adolescents spend a large amount of time (Rutter et al., 1979), one
essential developmental task refers to achievement. Adolescents are confronted with
increasingly more experiences of (in)competence and (in)ability, for which they get feedback
through school grades. Accordingly, adolescents have to learn how to deal with success and
failure and get prepared for later work life (Hutteman et al., 2014). Although associations
between personality and achievement are relatively well-studied in later adolescence, findings
in early adolescence are scarce.

Accumulating evidence on the relevance of personality for educational success (e.g.,
Borghans et al., 2016; Lechner et al., 2019; O’Connor & Paunonen, 2007; Poropat, 2009),
which has primarily been operationalized by school grades and achievement tests, has
supported the crucial role of conscientiousness and openness in middle and late adolescence
(Dumfart & Neubauer, 2016; Spengler et al., 2013; Trautwein et al., 2009). Comparing
different achievement indicators, research has illustrated a strong association between
conscientiousness and school grades, whereas openness is more closely related to objective
achievement tests (Borghans et al., 2016; Spengler et al., 2016). With respect to the remaining
traits, results are less consistent. Meta-analyses have reported that being more agreeable is
associated with better academic achievement (Poropat, 2009; Laidra et al., 2007), although
other studies have found negative associations (Brandt, Lechner et al., 2020; Lechner et al.,
2017). Low emotional stability has been proposed to be a vulnerability factor (Laidra et al.,
2007; Lechner et al., 2017). Such associations have not been found to be robust, with other
studies reporting null effects (O’Connor & Paunonen, 2007; Spengler et al., 2016). Similarly,
mixed findings, ranging from slightly positive to slightly negative, have emerged for
extraversion (Israel et al., 2019; Laidra et al., 2007; Lechner et al., 2017). Despite this evidence
in middle and late adolescence (including 14- to 20-year-olds), there is initial empirical
evidence that personality-achievement associations differ in early adolescence (Israel et al.,
2019; Laidra et al., 2007). In contrast to middle and late adolescence, findings indicate that all
Big Five personality traits seem to be relevant for achievement. Thus, early adolescence is still

an underrepresented age group in existing studies.
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Personality and Social Relationships

Based on developmental task theories, research has increasingly emphasized the
importance of new social contexts and relationships for adolescence (Coleman, 1974;
Hurrelmann & Quenzel, 2018). With school as a main social context, adolescents strive to be
accepted by their peer group (Kloep, 1999; Reitz et al., 2014) but also to have a supportive
relationship with their teacher (Mashburn & Pianta, 2006; Roorda et al., 2011). In contrast to
research on personality-achievement associations and despite the fact that the Big Five
personality traits have been found to be key predictors of social functioning throughout the
adult lifespan (Back et al., 2011; Mund et al., 2018), much less is known about the role of
personality in adolescents’ relationship functioning in adolescence (Jensen-Campbell et al.,
2002; Jensen-Campbell et al., 2003; Jensen-Campbell & Malcolm, 2007; Mottus, et al., 2012;
Tackett et al., 2014). In this study, we decided to investigate peer relationships (rated by peers)
and the teacher-student relationship (rated by the student) as indicators of social relationships
in a typical adolescent context, that is, school.

With respect to positive peer interactions, agreeable and conscientious fifth- and sixth-
graders tend to show more harmonious and constructive conflicts and higher friendship quality
(Jensen-Campbell et al., 2003; Jensen-Campbell & Malcolm, 2007). Conversely, low levels of
emotional stability, agreeableness, and conscientiousness have been associated with more
antisocial behavior both in early adolescence (Jensen-Campbell & Malcolm, 2007) and in a
sample spanning all of adolescence (age span: 11 to 20 years; Mottus et al., 2012). Besides low
emotional stability and low conscientiousness, low openness has been found to be associated
with relational aggression among children (Tackett et al., 2014). Across studies, the informants
who rated relationship characteristics have varied substantially: This last study relied only on
parent reports, whereas others have also included self-perceptions or even peer reports. In
general, peer reports might be particularly informative in an interaction setting where parents
are not present. Accordingly, we focused on peer reports of perceptions of helping behavior
and antisocial behavior in the classroom.

Apart from peers, adolescents are also in need of building a good teacher-student
relationship as there is growing evidence on the importance of students’ school experiences,
their educational success, and their psychosocial functioning (Aldrup et al., 2018; Hattie, 2009;
Pianta & Hamre, 2009; Roorda et al., 2011). Less is known about the extent to which this
relationship is associated with students' personality. We are only aware of one correlational

study in adolescence: Zee et al. (2013) found positive associations of emotional stability,



Study 1: Personality and Psychosocial Functioning in Adolescence 57

agreeableness, and conscientiousness with positive nonconflictual teacher-student
relationships. Furthermore, mixed findings have emerged for extraversion, which predicted

closer but also more conflictual relationships with teachers.
Personality and Adjustment

Adolescents are confronted with a variety of developmental tasks that can shape their
well-being and health (Pinquart et al., 2004; Vanlede et al., 2006). The degree of success (or
failure) in dealing with a variety of tasks is most likely reflected along the lines of variables of
adjustment: in adolescents’ self-esteem as the general evaluation of the self (DuBois et al.,
1998), in how much they enjoy school as one of the most task-laden developmental contexts
(Shoshani & Slone, 2013), and in their physical health as a mirror of daily difficulties and stress
(Low et al., 2012). In adulthood, personality traits have been found to be associated with all
three adjustment variables (i.e., general self-esteem, well-being, and health; Anglim et al.,
2020; Friedman & Kern, 2014; Robins et al., 2001), but research on adolescents is scarce.
Butkovic et al. (2012) identified emotional stability and extraversion as the most consistent
predictors of self-esteem, subjective well-being, and loneliness among adolescents aged 16 to
19 years. Furthermore, conscientiousness was identified as another positive predictor of well-
being among 17-year-old adolescents (Garcia, 2011). Health problems, which have been
considered a physiological conceptualization of psychosocial adjustment (Kaplan, 2017), have
been linked to lower emotional stability and lower conscientiousness in childhood and
adolescence (De Fruyt et al., 2017).

In this study, we integrate different conceptualizations of psychosocial functioning that
have largely been taken from the task-laden context of school and investigate the role of

personality in the developmental phase of adolescence.

Investigating Age-Specific and Rater-Differentiated Associations in Adolescence

Although recent research has pointed to a reliable assessment of self-reports in
adolescence (Brandt, Becker et al., 2020; Soto et al., 2008), we would like to argue that such
an investigation of the associations between personality and psychosocial functioning in this
age group would additionally benefit from two further extensions: age/grade-differential
associations and a multirater perspective on personality. This differentiated examination could
provide a better understanding with respect to the robustness of associations across raters and

age groups, thus disentangling previously mixed patterns.
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Age Differences in Personality Associations Across Adolescence

Age-related differences and developmental trajectories in adolescent personality appear
to be quite different from those known from young adulthood: Adolescent personality illustrates
substantially lower rank-order stabilities in traits (i.e., the maintenance of the relative rank of
individuals on a trait over time; Roberts & DelVecchio, 2000) and appears to diverge from
trajectories of personality maturation (Roberts et al., 2006), with adolescents tending to show
temporary dips in some personality aspects that are not yet well-understood (disruption
hypothesis; Borghuis et al., 2017; Denissen et al., 2013; Soto et al., 2011; van den Akker et al.,
2014). Furthermore, most developmental tasks are age-graded and thus, the corresponding
aspects of psychosocial functioning of adolescents also differs between age groups: In early
adolescence, school engagement, school grades, well-being, and levels of adjustment are
generally higher than in middle or late adolescence (Coelho et al., 2020; Gonzalez-Carrasco et
al., 2017; Ronen et al., 2016; Wang & Eccles, 2012). Friendship quality, however, is reported
to be lower in younger age groups (Lansford et al., 2014).

The few existing studies that have systematically investigated age-differential
personality associations during adolescence have focused primarily on achievement.
Particularly in late childhood and early adolescence, personality-achievement associations
differ from findings in later adolescence and early adulthood, pointing to a potentially age-
differential role of these traits in adolescence and young adulthood (Andersen et al., 2020;
Poropat, 2009; Tetzner et al., 2020). For instance, being compliant may support learning
progress in younger age groups, whereas developing an independent way of thinking by also
disagreeing with teachers might be more beneficial in later years. Supporting this assumption,
in younger age groups, agreeableness (Poropat, 2009) and emotional stability (Andersen et al.,
2020) have shown stronger associations with academic achievement than in older age groups.
Age-specific differences in associations may also occur because of different aspects covered by
traits in different age groups. For instance, empirical research has indicated that some aspects
of agreeableness and conscientiousness might still be linked with each other in young
adolescents but not (or less so) in older adolescents or young adults (Soto & John, 2014; Soto
& Tackett, 2015). Interestingly, this tendency was found in both self- and parent ratings,
indicating that such a stronger trait-specific association might reflect a substantive overlap of
traits instead of an undifferentiated reporting bias in younger students.

Age-differential effects in social relationships could furthermore be traced back to the

development of new preferences for certain characteristics in social interaction partners. For
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instance, whereas in early adolescence, it might be more beneficial for peer relationships to be
friendly and compliant (i.e., agreeable) in middle adolescence, it might become increasingly
beneficial to be popular among peers and, thus, to show outgoing, extraverted behavior
(Lansford et al., 2014; Selthout et al., 2008). In summary, it appears to be plausible to expect
differences in associations between personality and psychosocial functioning across different

phases of adolescence.
Self- and Parent Reports of Personality in Adolescence

Parent ratings can offer a useful approach for getting a more comprehensive picture of
personality in adolescence. Parents, as close others, are generally used as personality judges
across childhood because they know their children well (Funder, 2012; Tackett, 2011; Watson
et al., 2000). At the same time, during adolescence, parent ratings of personality may diverge
more from the self-reports of their adolescent children because it is a time for children to
become more independent from parents (Smetana, 2015) and to focus more on peer
relationships (Arnett, 2000). Accordingly, research has illustrated both significant agreement
and substantial disagreement when comparing adolescents’ self-reports and parent ratings of
personality (Gollner et al., 2017; Luan et al., 2017; Rohrer et al., 2018; Vazire & Mehl, 2008).

The self-other knowledge asymmetry (SOKA; Vazire, 2010) model can help explain
potential reasons for such (dis)agreement in different phases of the rater process. The SOKA
model focuses on explaining when self- versus other-ratings should be more (or less) accurate.
It postulates that the agreement between self- and other-ratings differs on the basis of (a
combination of) the observability and evaluativeness of each trait. For instance, agreement is
higher for traits that are easy to observe but are low on evaluativeness (e.g., extraversion).
Disagreement will be higher, however, when observability is low (e.g., for emotional stability),
with more accurate self- than other ratings.

For adult samples, empirical research has largely supported the SOKA model (Connolly
et al., 2007; Connelly & Ones, 2010). By contrast, only a few studies have investigated self-
other agreement across adolescence. Specifically, a study of Estonian ninth-grade adolescents
(between 14 and 17 years of age) and their mothers and fathers found only low to moderate
interrater agreement for all traits (Laidra et al., 2006), whereas two recent studies found
evidence for the SOKA model: Adolescent-parent agreement was higher for extraversion as an
observable but not an evaluative trait in comparison with emotional stability, which is less
observable, and agreeableness, which is highly evaluative (Gollner et al., 2017, Luan et al.,

2017). In summary, although parents should know their children relatively well, self-other
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agreement between parents and adolescents has been found to be generally lower than between
two young adults; yet, agreement between parents and adolescents appears to increase from
age 14 to 29 (Rohrer et al., 2018).

Taken together, each perspective, self and other, can potentially contribute to the
understanding of associations between personality and psychosocial functioning, depending on
age and trait characteristics. However, to date, little is known about the comparability of self-
and other personality ratings in adolescence as personality association studies have typically
relied on single reporter data, whereas multi-informant studies are rare. Thus, to get a more
comprehensive understanding of similarities and differences between the two rater perspectives
and the effects on investigated associations, we aimed at a systematical statistical comparison
across a broad range of associations between personality and psychosocial functioning

variables.

The Present Study

Building on conceptual and empirical notions of the adaptive capacity of personality
across the adult lifespan (Caspi et al., 2005; Ozer & Benet-Martinez, 2006; Roberts et al., 2007,
Soto, 2019), we aimed to test whether personality is also associated with different indicators of
psychosocial functioning in adolescence. Thereby, we focused on developmental tasks during
adolescence, which are usually embedded in one of the most prevalent ecosystems of
adolescence: the school context (Bronfenbrenner, 1979; Eccles & Roeser, 2011). The aim of
the current study was then twofold: First, we examined the differential role of personality while
investigating associations with three domains of psychosocial functioning: achievement, social
relationships, and psychosocial adjustment. Thereby, we differentiated between four
achievement variables (school grades and test scores in the domains of German and
mathematics), three social relationship variables (peer-rated helpfulness, peer-rated
aggressiveness, and teacher-student relationship quality), and three psychosocial adjustment
indicators (self-esteem, well-being in school, and parent-rated somatoform health problems).
Besides including a broad range of indicators, multiple informants, and highly underrepresented
age groups, this study extends the existing literature by also investigating a diverse sample in
terms of its heterogeneous academic and personal background.

In replicating previous cross-sectional findings, we hypothesized that being highly
conscientious will be related to better school grades (Hla), whereas high openness will be
associated with better achievement test scores (H1b). Due to mixed findings regarding the other

three traits, we refrain from formulating concrete hypotheses. In the domain of social
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relationships, we hypothesized that higher levels of agreeableness and conscientiousness will
be associated with peer perceptions of more helpfulness (H2a). Furthermore, higher levels of
emotional stability, agreeableness, and conscientiousness will be related to peer perceptions of
lower aggressiveness (H2b), and to more positive teacher-student relationships (H2c; Harris &
Vazire, 2016; Jensen-Campbell et al., 2003). Due to mixed findings regarding extraversion and
openness, we refrain from formulating hypotheses. Finally, for psychosocial adjustment, we
hypothesized that being higher on emotional stability and extraversion would be related to
higher self-esteem (H3a). Higher levels of emotional stability, extraversion, and
conscientiousness will be related to greater overall well-being in school (H3b). Higher levels
of emotional stability and conscientiousness will be associated with fewer parent-rated health
problems (H3c; Butkovic et al., 2012).

Second, we set out to disentangle these general associations and to take into account the
specific time interval of adolescence as a highly disruptive phase. Thus, we compared the
associations between personality and three domains of psychosocial functioning across three
adolescent cohorts and considered different rater perspectives. Yet, given the scarce previous
research, we tested for differences in associations between Grades 5, 7, and 9 in an exploratory
fashion. We also examined differential associations of self- and parent ratings of adolescents’
personality with psychosocial functioning. By doing so, we were able to systematically
investigate the robustness of personality-psychosocial functioning associations across different
rater perspectives. Referring to the SOKA model (Vazire, 2010), we hypothesized to find more
agreement between self- and parent ratings for extraversion (H4a) and lower agreement for
emotional stability (H4b), whereas higher agreement should go along with more similar
associations with psychosocial functioning. Given that evidence for personality associations
from different perspectives in adolescence is still scarce, we considered the remaining tests

exploratory, and we conducted them to stimulate future research.
Method

We analyzed the first wave of data from a German multicohort study “Entwicklung und
Implementierung eines neuen Konzeptes zur Eingliederung Jugendlicher in die Berufs- und
Arbeitswelt in Schulen mit erhohtem Forderbedarf” (EIKA, 2006) [Development and
Implementation of a School-to-Work Transition Concept for Schools Serving Disadvantaged
Communities]. The project, based in Bremen (Germany), was initiated to investigate

antecedents of academic achievement and adjustment with a focus on students’ ethnic and
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socioeconomic differences. We did not preregister our hypotheses on the Open Science
Framework (OSF). However, we report how we determined our sample size, all data
exclusions, and all measures in the study, or we refer to detailed documentations in the OSF
(https://osf.io/pjdcs/?view_only=c5dd0469da8c43328b4d68242a920dd7).  All  analyses
including the exact p-values and 95% confidence intervals can also be found on the OSF. Due
to the high complexity of the tables, the large number of models, and therefore greater clarity,
we do not report confidence intervals in the tables. Exact p-values for each effect of interest,
however, can be found in the Tables OS 12-20. The final data set provided by Olaf Koéller was
also uploaded to the OSF.

Participants

At the beginning of the study in 2004, students attended Grade 5, 7, or 9 in different
types of secondary schools. A total of 36% of the participating schools were academic-track
schools, which prepare students for university education, whereas the other 64% were
vocational-track schools, which provide vocational education. All schools served
disadvantaged communities (i.e., the sample included comparably high percentages of families
with low socioeconomic status and an immigration status). Thus, the sample could be
considered quite a diverse sample of adolescents and their parents, especially with respect to
their immigration status. Specifically, about 55% of the parents’ generation had a migrant
background and were mainly born in countries of the former Soviet Union or in Turkey. Of the
participating students, about 14% were born abroad and roughly 40% had an immigration
status. Importantly, students with an immigration status came from socially and culturally
disadvantaged families compared to students without an immigration status (EIKA, 2005).
They also had poorer knowledge of German (the national language) and showed lower
academic achievement. For more details about the sample composition, please see EIKA
(2005; 2006). From the original sample (N = 3,569), we included all students who gave at least
one valid answer for one personality item from either a self- or parent rating. The final cross-
sectional sample consisted of 2,667 students from 157 classes. During data collection, students
were approximately 11, 13, and 15 years old in Grade 5 (n = 738), 7 (n = 986), or 9 (n = 943),
respectively, with an equal distribution of girls and boys (50% female students). Approximately
40% of all students were first- or second-generation immigrants. For 305 students, only parent
ratings of personality were available. The final cross-sectional data set included 1,959 parent
ratings. The majority of the parent questionnaires were completed by the mother (51%) versus

the father (10%). In approximately 37% of the cases, parents filled out the questionnaire
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together, and 2% of the ratings came from another person who was responsible for the
adolescent.

No personality data existed for 25% (n = 902) of the original sample. Selectivity
analyses between the participants with and without personality data indicated that the excluded
students had a lower IQ (Cohen’s d =—0.25), lower socioeconomic status (d =—0.55), and were
more likely to have an immigration status (d = 0.20). Moreover, they differed on all
achievement indicators from d = —0.23 for mathematics school grades to d = —0.36 for reading
competence and were rated as less helpful (d =—0.14) and more aggressive (d = 0.20) by their
classmates. Furthermore, the excluded students reported lower self-esteem (d = —0.31). The
groups did not differ with respect to gender, the quality of the relationship with their teacher,
well-being in school, and parent-rated health problems. The existing differences between the
two groups indicated a small to medium degree of selectivity that should be considered when

interpreting the results.

Measures
Personality

For both the adolescent self- and parent ratings, Big Five personality was assessed with
the identical 40-item Ostendorf scale (Ostendorf, 1990), a well-established personality
instrument (for details, see Asendorpf & van Aken, 2003). Each personality trait was assessed
with eight pairs of adjectives on a 5-point Likert scale (e.g., extraversion: “quiet — talkative”),
with three to five negatively worded items that were reverse-scored for all further analyses.
Following recent recommendations (Revelle & Condon, 2019), reliability was estimated using
McDonald’s ® (McDonald, 1999) and was satisfactory for the five personality scales rated by
adolescents in Grades 5/7/9, respectively: .65/.75/.77 for emotional stability, .75/.79/.85 for
extraversion, .72/.76/.78 for openness, .74/.78/.76 for agreeableness, and .79/.80/.83 for
conscientiousness. McDonald’s o for parent-rated personality was good: .85/.84/.86 for
emotional stability, .90/.88/.90 for extraversion, .87/.85/.86 for openness, .84/.83/.85 for

agreeableness, and .90/.89/.90 for conscientiousness.
Academic Achievement

We used four different indicators of academic achievement: self-reported German and
mathematics school grades from the last end-of-year school report and standardized
achievement tests for reading and mathematics. School grades were coded so that higher values

reflected higher achievement, with grades ranging from 1 (insufficient) to 6 (very good). Self-
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reported grades can be considered reliable and valid indicators of achievement (Dickhduser &
Plenter, 2005; Sanchez & Buddin, 2015). The achievement tests for reading and mathematics
were developed from a selection of established items from large national and international
school achievement studies such as LAU (“Lernausgangslagenuntersuchung® — Learning
baseline study; Lehmann & Peek, 1997), PIRLS (“Progress in International Reading Literacy
Study; Ogle et al., 2003), TIMSS (“Trends in International Mathematics and Science Study”;
Baumert et al., 1997; Baumert et al., 2000), and PISA (Programme for International Student
Assessment; OECD, 2004). Only released items were taken from international studies. All
items were designed as multiple-choice questions. Students were to select the one correct
answer from either four or five possible solutions. Total sum scores were provided for each
student. Reliabilities for the mathematics and reading achievement test were satisfactory

(Cronbach’s alpha > .80 in all grades; Koller, 2005).
Social Relationships

We analyzed three different variables as social relationship indicators: helpfulness,
aggression, and teacher-student relationship quality. The helpfulness and aggression indicators
for each student represent an accumulated peer-reported mean. Specifically, both helpfulness
and aggression were assessed with a single item that was rated and provided by all classmates
(“This student helps me” and “This student is aggressive toward classmates,” respectively).
These single-item ratings were then averaged across all classmates and thus present target
effects of other-rated perceived helpfulness and aggression in school (Nestler et al., 2015). The
average class size of the participating schools ranged from 20 to 25 students (Kdller, 2005). As
a third indicator, students rated their relationship with their teacher via five items (Kunter et
al., 2002) on a 4-point Likert scale (e.g., “My teacher’s treatment of me is fair”’). Cronbach’s

alpha was satisfactory (a0 =.75).
Psychosocial Adjustment

We used three different adjustment indicators: self-esteem, well-being in school, and
health problems. Self-rated self-esteem was measured via the 10-item Rosenberg scale (e.g.,
“On the whole, I am satisfied with myself”’) where each item has to be rated on a 4-point Likert
scale (Rosenberg, 1965). To assess well-being in school, students were asked to answer five
items (adopted from PISA 2003, see Ramm et al., 2006) on a 4-point Likert scale (e.g., “My
school is a place where I feel lonely”; reverse-coded). For the analysis of health problems, we

used parents’ reports of the health problem Achenbach scale (Achenbach, 1991) where parents
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are asked about their children’s physical problems (e.g., nausea) for which there are no known
physical reasons. They had to fill out a 10-item questionnaire rating each item on a 3-point
Likert scale. The internal consistency of all three adjustment indicators showed satisfactory

values (self-esteem: a = .80; well-being in school: o =.71; health problems: a = .69).
Control Variables

We included three dummy-coded and one continuous control variable in our models:
gender, socioeconomic status (SES), immigration status, and intelligence, respectively. At the
beginning of the assessment, participants reported their gender (0 = male vs. 1 = female) and
their immigration status (0 = no vs. 1 = yes). SES was measured by asking adolescents how
many books they have at home, whereby we used a dummy-coded variable where 0 referred to
“50 or fewer than 50 books™ and 1 referred to “more than 50 books.” Research indicates good
applicability of this question for measuring SES (e.g., Bos, 2003; Wendt et al., 2016).
Intelligence was tested with a subset of questions from Cattell's Culture Fair Intelligence
Test (CFT 20; WeiB}, 1998) and was then z-standardized. All items were designed as language-
free multiple-choice questions where adolescents had to select one correct answer from five
possible solutions.

Tables OS1 and OS2 in the online supplement provide descriptive statistics for all
variables for the total sample and for the separate grades along with the intercorrelations of all

variables.

Analysis Strategy

Our analytic strategy followed two main steps: After data preparation, we first tested
for measurement invariance (MI; Little, 2013) in the personality variables. Second, we
conducted latent regression analyses and also statistically tested the differences between grades

and raters.
Data Preparation

Answering our research questions involved two steps of data preparation. First, to
model the latent personality factors, we used a set of three indicator parcels for self-rated
personality (Little, 2013): two composed of three items, and one composed of two items. Items
were distributed according to their item-to-construct loadings (Little et al., 2002); that is, the
items with the highest loadings set the anchor for the three parcels. Items with lower loadings

were then matched with higher loading parcels to construct balanced parcels with respect to
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their difficulty and discrimination (intercept and slope). The same parcels were then applied to
the parent ratings.

Second, to make full use of the data and handle the large number of missing values in
some variables (see Table OS1), especially in fifth grade, we implemented a multiple
imputation approach using the statistical software R and the packages mice (van Buuren &
Groothuis-Oudshoorn, 2011) and miceadds (Robitzsch et al., 2019). The percentages of
missing data in the personality and psychosocial functioning variables varied from
approximately 1% (reading competence) to 79% (school grades) in fifth, from almost 0%
(helpfulness and aggressiveness) to 34% (emotional stability and openness rated by parents) in
seventh, and from 0% (helpfulness and aggressiveness) to 30% (conscientiousness rated by
parents) in ninth grade. The percentage of missing data in the covariates varied from 0%
(gender) to 22% (socioeconomic status). In keeping with the nested and multigroup structure
of the data, we carried out the imputations separately for each grade (Enders & Gottschall,
2011) and used imputation methods suitable for multilevel data (Liidtke et al., 2017).
Specifically, we used imputation methods based on linear mixed-effects models
(“2l.continuous” method) to impute missing values in continuous data (reading and math
achievement test scores, 1Q) and linear mixed-effects models followed by predictive mean
matching (“2l.pmm” method) for binary and ordinal data (all other variables). The imputation
was carried out at the item level to make full use of the available data (Gottschall et al., 2012).
In line with recent recommendations, we generated 50 imputations (Graham et al., 2007).
However, even with the imputed data, we found that the uncertainty in German and
mathematics school grades in fifth grade was too high to draw meaningful conclusions as
indicated by a very high fraction of missing information (FMI) in the respective models.
Therefore, we do not report any associations with school grades in the fifth grade.

All the following models were estimated using Mplus Version 8 (Muthén & Muthén,
2017). We evaluated the fit of all models using well-established model fit criteria, such as the
comparative fit index (CFI), the root mean square error of approximation (RMSEA), and the
standardized root mean square residual (SRMR). We considered the fit acceptable or excellent,
respectively, when the CFI was greater than .90 or .95, the RMSEA was below .08 or .05, and
the SRMR was below .10 or .05 (Hu & Bentler, 1998; Marsh et al., 2005; Schermelleh-Engel
et al., 2003). Furthermore, to account for the hierarchical data structure (students clustered in
classes), we used the type = COMPLEX option in Mplus to adjust the standard errors in all

models.
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Measurement Invariance Testing Across Grades and Between Raters

As a first step in the analysis, we aimed to implement at least weak measurement
invariance (MI) of personality across grades (Grades 5/7/9) and between raters (adolescents
and their parents) to be able to compare associations of personality traits with the psychosocial
functioning variables, that is, the item loadings had to be at least equal across groups and raters.
We tested for three types of MI (Little, 2013). First, we conducted multigroup confirmatory
factor analyses by using “grade” as the grouping variable and estimating the models based on
the self-reported personality items. In doing so, we contrasted the measurement properties of
self-reported personality across fifth-, seventh-, and ninth-graders. The second type followed
the same logic, but instead of students’ personality ratings, we estimated the models by using
parents’ personality ratings. In the third type, we aimed to implement MI across both raters.
These models included personality ratings by students and parents to guarantee that observed
differences between raters were not due to the measurement properties of the indicators. These
models did not distinguish between grades. For this third type of MI testing, we allowed latent
personality traits to correlate between raters because self- and parent ratings are dependent
ratings.

All three types of MI were tested in three steps (see Table 1) and by estimating each
trait separately. We estimated increasingly restrictive measurement models and evaluated both
their overall model fit and changes in the model fit criteria. Using the comparison criteria
according to Chen (2007), model fit in the more restrictive model should not exceed a change
of .010 in the CFI, .015 in the RMSEA, and .030 in the SRMR.! Table 1 summarizes the results.
Stepwise comparisons illustrated that in some cases, the implementation of strong
measurement invariance was associated with model fit changes that exceeded the criteria. At
the same time, even these most restrictive models still had good overall model fit, that is,
loadings and intercepts were set equal across grades within self-ratings (first model set), within
parent ratings (second model set), and overall between raters (third model set). Accordingly,
we decided to select the strong invariance models as the baseline models with respect to all
traits and all raters for the following analyses. The results are in line with the notion of
comparable measurement properties of the Big Five personality traits across different grades
(already in fifth grade or from age 11) for self- and parent ratings of personality as well as

between self- and parent ratings.
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Table 1

Fit Indices for Measurement Invariance Tests of Personality Across Grades (5, 7, and 9) and Self- and Parent Ratings with Item Parcels

Model set 1

Model set 2

Model set 3

MI across grades within self-ratings

MI across grades within parent ratings

MI across self- and parent ratings

Model 2 df CFI RMSEA SRMR 2 df CFI RMSEA SRMR 2 df CFI RMSEA SRMR

Emotional stability . . gural invariance 0 0 31.106%* 8 991 032 016
Weak invariance 6.700 4 .997 .024 .031 2.928 4 1.000 .004 .021 36.553** 10 .989 .031 .022

Strong invariance 18.089* 8 .989 .036 .032 6.669 8 .999 .005 .025 167.422%%* 12 938 .070 .051

Extraversion Configural invariance 0 0 40.238** 8 991 .038 019
Weak invariance 7.618 4 .997 .029 .029 12.912* 4 .996 .048 .044 47.673%* 10 .990 .037 .029

Strong invariance 39.911** 8 977 .066 .025 26.094** 8 991 .049 .046 78.846** 12 982 .045 .026

Openness Configural invariance 0 0 62.942%%* 8 .980 .050 .022
Weak invariance 3.831 4 .999 .009 .023 5.296 4 .999 .016 .032 71.056** 10 978 .047 .029

Strong invariance 44.721%* Q 957 .071 .046 14.057 Q .997 .027 .044 96.507** 12 969 .051 .030

Agreeableness Configural invariance 0 0 34.312%* 8 .988 .035 .019
Weak invariance 8.068 4 .995 .030 .031 3.272 4 1.000 .006 .022 45.513** 10 .984 .036 .032

Strong invariance 30.765** Q 972 .055 .026 23.236** Q .986 .045 .026 85.978** 12 967 .048 .046

Conscientiousness  Configural invariance 0 0 45.733%* 8 990 041 015
Weak invariance 14.267** 4 991 .051 .046 3.513 4 1.000 .007 .020 69.678** 10 985 .047 .037

Strong invariance 23.163** Q .986 .045 .042 18.538* Q .995 .037 .022 181.325%* 12 957 .073 .033

Note. CFI: comparative fit index; RMSEA: root mean square error of approximation; SRMR: standardized root mean square residual.

*p<.05. **p< 0l
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Associations Between Personality and Psychosocial Functioning

To analyze the associations between personality and psychosocial functioning, we
conducted latent regression analyses based on the first and second multigroup CFA model of
our measurement invariance analysis, that is, measurement models with comparable loadings,
and intercepts across grades for both self- and parent ratings. For associations with
psychosocial functioning, we estimated models with “grade” as the grouping factor and
separately for the self- and parent ratings. The latent regression analyses were conducted
separately for each personality trait, for both raters, and for each psychosocial functioning
variable, resulting in 5 (Big Five traits) x 2 (raters) x 10 (psychosocial functioning variables) =
100 different models. The effect of interest was the regression effect of personality from each
perspective on each psychosocial functioning variable in each grade. To take the great number
of tests into account, but also to account for the typically small effect sizes in personality
psychology (Funder & Ozer, 2019), we report only associations that were statistically
significant at p < .01. In all regression analyses, we furthermore controlled for gender, 1Q,
socioeconomic status, and immigration status. These variables are considered confounders of
the investigated associations as they impact both personality and the variables related to
developmental tasks.

We tested whether grade-specific effects were statistically significantly different by
using pairwise comparisons and the multiparameter Wald test (Grund et al., 2016). The Wald
test was used to evaluate the omnibus hypothesis according to which the effects of personality
would be equal across grades, whereas the rejection of the hypothesis would indicate that they
differed in a statistically significant way. Pairwise comparisons were then used to investigate
specific differences between grades.

The two perspectives of self- and parent-rated personality share a substantial amount of
variance (see Table OS2). As we were not interested in the associations with the unique
personality part of each rater perspective, but we wanted to include all of the rater variance, we
conducted separate analyses for students and parents. To take into account the dependencies of
the parameter estimates when assessing whether the associations differed between rater
perspectives (i.e., both models were based on the same sample and variables, with the exception
of the personality ratings), we implemented a bootstrapping procedure. More specifically, we
generated 100 bootstrapped samples for each imputed data set, resulting in a total of 50
(imputations) x 100 (samples) = 5,000 bootstrapped samples. The models were then refit with

all bootstrapped samples to obtain an estimate of the standard error of the difference between
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rater perspectives for each association and each imputation. Finally, we pooled the results
across imputations using Rubin’s (1987) rules (for additional details on this procedure, see
Schomaker & Heumann, 2018). Thus, this analytic strategy was applied to investigate whether
the associations between personality and psychosocial functioning were robust across the
different rater perspectives.

As 40% of our participants had an immigration status, we ran additional analyses that
included interaction effects between latent self-rated personality and manifest immigration

status on all outcomes. With these analyses, we tested the robustness of effects.
Results

In the following paragraphs, we summarize the associations of personality with the
three domains of psychosocial functioning: achievement, social relationships, and psychosocial
adjustment. We first report the overall pattern for the Big Five-psychosocial functioning
associations. Then, we report grade- and rater-sensitive associations and highlight the
statistically significant results. We describe our findings in terms of consistent and congruent
effects: Consistent effects illustrate that effects show a similar pattern of significance across
grades. Congruent effects illustrate a similar pattern of significance across raters.

To test the interrelatedness of personality with the three domains of psychosocial
functioning, we established latent regression models for each combination of trait, psychosocial
functioning variable, and rater perspective, separately. Tables 2, 3, and 4 show all associations
of personality with psychosocial functioning separated by the achievement, social relationship,
and psychosocial adjustment domain. Moreover, each table contains the effects differentiated
for the three grades, separated across the models of self- and parent ratings. In all reported
models, the fit indices illustrated a good model fit. Please note that personality-grade models
are based on only two cohorts (Grades 7 and 9), whereas the models for personality and the
remaining psychosocial functioning variables include all three cohorts (see the Method
section). Tables OS 5 to 7 present the standardized effects of the covariates. Additionally, to
provide an overview of the large number of findings, Table OS 8 summarizes our hypotheses

and the main results of the study.
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Table 2

Standardized Regression Effects of Self- and Parent-Reported Personality on the Four Achievement Qutcome Variables in Grades 5, 7, and 9

German school grade Mathematics school grade Reading competence Mathematics competence
Adolescents Parents Adolescents Parents Adolescents Parents Adolescents Parents
B SE B SE B SE B SE B SE B SE B SE B SE
Emotional Grade 5 / / / / / / / / 0.27**%*a 0.06  0.12%* 0.04 0.23%*%*  0.05 0.11** 0.04
stability Grade 7 0.23%*%*  0.04 0.15%*  0.05 0.16%** 0.04 0.13** 0.04 0.23**%* 0.04 0.08 0.04 0.18*%*%* 0.03 0.11** 0.04
Grade 9 0.09 0.05 0.07 0.04 0.01 0.05 0.04 0.04 0.12*%*%b  0.04 0.10** 0.04 0.12%* 0.04 0.06 0.03
Extraversion Grade 5 / / / / / / / / 0.20%**a 0.05 0.07 0.03 0.13%* 0.05 0.05 0.03
Grade 7 0.22**%a  0.04 0.04 0.05 0.16%**a  0.04 0.02 0.04 0.19%**a 0.04 0.07 0.04 0.14*%**a 0.03  0.08 0.03
Grade 9 0.01b 0.05 -0.03 0.03 -0.08b 0.04 -0.07 0.04 0.02b 0.04 0.02 0.04 0.01b 0.03 0.01 0.03
Openness Grade 5 / / / / / / / / 0.30%**  0.06 0.30***  0.05 0.25%**a 0.06 0.21***  0.05
Grade 7 0.30%**  0.04 0.22%*%* (.05 0.23%%* 0.04 0.16** 0.05 0.29%*%*  0.04 0.23***  0.05 0.22%*%*a  0.04 0.14***  0.04
Grade 9 0.19%* 0.06 0.13 0.05 0.10 0.05 0.04 0.05 0.15%%*  0.04 0.17***  0.04 0.08b 0.04 0.12%* 0.04
Agreeableness Grade 5 / / / / / / / / 0.17** 0.05 0.11 0.04 0.10 0.06 0.04 0.04
Grade 7 0.18*%**  0.05 0.10 0.05 0.14%** 0.04 0.05 0.04 0.13%* 0.05 0.03 0.04 0.08 0.03  0.00 0.03
Grade 9 0.05 0.05 -0.01 0.05 0.02 0.04 0.01 0.04 0.04 0.04 -0.02 0.04 0.06 0.04 0.00 0.03
Conscientiousness  Grade 5 / / / / / / / / 0.13%* 0.05 0.05 0.04 0.12%* 0.04 0.03 0.04
Grade 7 0.23%*%*  0.04 0.24***  0.04 0.17%** 0.04 0.18*%**  0.05 0.10*** 0.03 0.06 0.04 0.10%* 0.03  0.06 0.03
Grade 9 0.15%* 0.05 0.17*%**  0.05 0.14%** 0.04 0.15%**  0.04 0.05 0.03 0.01 0.04 0.07 0.03  0.08 0.03
Model fit range CFI .95-.97 .95-.98 .95-.98 .95-.98 .96-.98 .95-.99 .97-.98 .96-.99
RMSEA .04-.05 .03-.07 .04-.05 .03-.07 .04-.06 .03-.07 .04-.05 .03-.08
SRMR .02-.03 .02-.03 .02-.03 .02-.03 .03 .02-.03 .03 .02-.03

Note. / =Not included in the analysis because of high proportions of missing data. All effects were controlled for gender, 1Q, socioeconomic status, and immigration status. Indices a and b indicate that
regression weights differ between grades at p <.01. Bold values show significant differences in regression weights between raters at p <.01. N =2,667.
** p<.0L. *** p<.001.
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Table 3
Standardized Regression Effects of Self- and Parent-Reported Personality on the Three Social Relationship Variables in Grades 5, 7, and 9
Helpfulness Aggressiveres Teacher-student relationship
Adolescents Parents Adolescents Parents Adolescents Parents
B SE B SE B SE B SE B SE B SE
Emotional stability Grade 5 0.22*** 0.06  0.14*** 0.04 -0.12 0.05 -0.02 0.04 0.22**  0.07 0.10 0.05
Grade 7 0.11** 0.04 0.16*** 0.04 -0.05 0.04 -0.06 0.05 0.19***2 0.04  0.10 0.04
Grade 9 0.10 0.05  0.17%%* 0.04 -0.06 0.04 -0.06 0.04 0.02b 0.04 0.03 0.05
Extraversion Grade 5 0.16 0.06 0.03 0.05 -0.02 0.05 0.02 0.04 0.24***3  0.06  0.04 0.04
Grade 7 0.16*** 0.04  0.14**  0.04 -0.05 0.04 0.06 0.04 0.18***a 0.04  0.12*¥*  0.05
Grade 9 0.07 0.04 0.11**  0.03 0.05 0.03  0.10 0.04 0.02b 0.04 0.01 0.05
Openness Grade 5 0.18** 0.07 0.12**  0.05 -0.08 0.06  -0.08 0.04 0.29***  0.08 0.14 0.06
Grade 7 0.14** 0.05 0.10 0.05 -0.09 0.05  0.00 0.05 0.15**  0.05 0.13 0.05
Grade 9 0.14** 0.04 0.11 0.05 -0.11*¥*  0.04  -0.00 0.04 0.08 0.05  0.05 0.05
Agreeableness Grade 5 0.23*** 0.05  0.13**  0.05 -0.17*¥** 0.05  -0.20%** 0.04 0.25***  0.07  0.07 0.05
Grade 7 0.18** 0.05 0.09 0.05 -0.17*¥** 0.05  -0.16%** 0.04 0.24***  0.05 0.17**  0.05
Grade 9 0.12 0.05  0.15%%* 0.04 -0.22¥** 0.04  -0.14%*  0.04 0.19***  0.05 0.12 0.05
Conscientiousness Grade 5 0.14 0.06  0.20%** 0.05 -0.13 0.05  -0.16¥** 0.04 0.20**  0.06 0.12 0.05
Grade 7 0.14** 0.05  0.09 0.05 -0.11*¥*  0.04  -0.17*%** 0.04 0.14**  0.04  0.18*** 0.04
Grade 9 0.17*** 0.04  0.16¥*  0.05 -0.11**  0.04 -0.11** 0.04 0.12**  0.05 0.15**  0.05
Model fit range CFI .93-.96 .94-.98 .95-.98 .95-.98 .93-.97 .95-.98
RMSEA .04-.05 .03-.07 .04-.05 .04-.07 .04-.05 .03-.07
SRMR .02-.03 .02-.03 .02-.03 .02-.03 .02-.03 .02-.03

Note. All effects were controlled for gender, 1Q, socioeconomic status, and immigration status. Indices a and b indicate that regression weights differ between
grades at p < .01. Bold values show significant differences in regression weights between raters at p < .01. N=2,667.
** p <.01. *** p<.001.
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Table 4
Standardized Regression Effects of Self- and Parent-Reported Personality on the Three Psychosocial Adjustment Variables in Grades 5, 7, and 9

Self-esteem Well-being in school Health problems

Adolescents Parents Adolescents Parents Adolescents Parents
B SE B SE B SE B SE B SE B SE
Emotional stability Grade 5 0.51*** 0.06 0.10 0.07 0.35%** (0.07 0.16%*  0.05 -0.05 0.07  -0.18***a  0.04
Grade 7 0.53***  (0.04  0.22*** (.05 0.33***  (0.04  0.24%*%*  0.05 -0.19¥** 0.05  -0.32*%**% 0.04
Grade 9 0.47*** 0.04  0.21*** (.05 0.28***  (0.04  0.14*¥*  0.05 -0.11 0.06  -0.18***  0.04
Extraversion Grade 5 0.42*%**3 0.06  0.08 0.06 0.29*** 0.06 0.12 0.05 -0.05 0.06  -0.09a 0.04
Grade 7 0.41***a 0.03  0.15**  0.05 0.39*** (0.04  0.17**%* 0.05 -0.10 0.05  -0.22***, 0.04
Grade 9 0.30***p 0.04  0.12 0.05 0.32%**  (0.04  0.17*** 0.04 -0.06 0.05 -0.10 0.04
Openness Grade 5 0.45*** 0.07 0.13 0.07 0.30*** 0.07 0.13 0.06 0.00 0.07  -0.17***  0.05
Grade 7 0.42*** 0.05  0.20*** 0.06 0.23*** 0.05 0.12 0.06 -0.09 0.05  -0.19***  0.05
Grade 9 0.39*** 0.04  0.20*** (.05 0.16**  0.05 0.05 0.06 0.04 0.06 -0.11 0.05
Agreeableness Grade 5 0.46***a 0.06 0.13 0.07 0.28***  0.06  0.09 0.05 -0.00 0.06  -0.12** 0.05
Grade 7 0.33*** (0.05  0.09 0.05 0.20*** 0.04  0.16¥*  0.06 -0.10 0.05  -0.14** 0.05
Grade 9 0.25***, 0.05  0.14**  0.05 0.14**  0.05 0.12 0.05 -0.10 0.06  -0.18***  0.05
Conscientiousness Grade 5 0.40*** 0.05  0.19**  0.06 0.20**  0.07  0.20%**  0.05 -0.11 0.06  -0.21***  0.04
Grade 7 0.38*** 0.04  0.20*** (.05 0.26***  0.04  0.22%*%*  0.05 -0.10 0.04  -0.14***  0.04
Grade 9 0.30*** 0.04  0.15**  0.06 0.15%** 0.04 0.10 0.05 -0.08 0.05 -0.16%**  0.04

Model fit range CFI .95-.97 .95-.98 .94-.97 .94-.98 .94-.96 .95-.97

RMSEA .04-.05 .03-.07 .04-.06 .04-.07 .04-.05 .04-.07

SRMR .02-.03 .02-.03 .03 .02-.03 .02-.03 .02-.03

Note. All effects were controlled for gender, 1Q, socioeconomic status, and immigration status. Indices a and b indicate that regression weights differ between grades
at p <.01. Bold values show significant differences in regression weights between raters at p <.01. N=2,667.
¥ p<.01. *** p<.001.
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Personality and Achievement
German and Mathematics School Grades

In contrast to previous studies, we found positive associations between all self-reported
personality factors and school grades in German and mathematics (Table 2). Most associations
between personality and grades were found in seventh-graders. In ninth-graders, the results were
more in line with previous work, as only openness and conscientiousness yielded significant
associations with grades. Statistically testing grade-differential effects illustrated that adolescents
in seventh grade with higher levels of extraversion reported better grades, whereas in ninth grade,
extraversion was unrelated to German and mathematics school grades.

Overall, parent-rated personality resulted in fewer associations. Parent-reported emotional
stability, openness, and conscientiousness were related to better German and mathematics school
grades in seventh grade, whereas only conscientiousness showed positive associations with
German and mathematics school grades in ninth grade. Despite this pattern, Wald tests comparing
associations between seventh and ninth graders illustrated no statistically significant differences
in the associations.

Importantly, all significant associations with parent-rated personality were congruent with
the self-reported personality effects. However, rater-differential tests showed that associations
between extraversion and both school grades were substantially stronger for the self-ratings than

the parent ratings in seventh grade.
Reading and Mathematics Achievement Tests

Comparable to the German grade associations, each of the self-reported Big Five traits
were positively associated with reading achievement test scores. Specifically, the effects of
extraversion, agreeableness, and conscientiousness were significant only in the fifth and seventh
grades, whereas the associations with emotional stability and openness were substantial across all
three grades. However, the grade-differential results illustrated that emotional stability and
extraversion showed significantly higher associations in younger age groups. A similar pattern
emerged for the associations between personality and mathematics competence: In the fifth and
seventh grades, all Big Five factors, except for agreeableness, which had no association, showed
positive associations with mathematics competence. The only grade-consistent significant
association was found for emotional stability: A higher level of emotional stability was related to
higher scores on the mathematics achievement tests in Grades 5, 7, and 9. Grade-differential tests

indicated significantly higher associations in lower grades for extraversion and openness.
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Students with higher parent ratings on emotional stability and openness also showed higher
achievement test scores. Associations with emotional stability were most pronounced in fifth
grade, whereas openness showed consistent associations in all grades. Wald tests indicated no
statistically significant differences between grades in the models of parent-reported personality
and achievement tests.

Parent-reported personality effects were largely congruent with the effects of self-reported
personality. However, the rater-differential tests highlighted that in seventh grade, the association
between emotional stability and reading competence was substantially stronger for self- than for

parent-reported personality.

Personality and Social Relationships
Helpfulness

All Big Five personality factors were positively related to helpful behavior rated by
classmates in at least one grade. Despite this general interrelatedness, the Big Five showed largely
differential significance patterns across the three grades. In fifth grade, higher self-reported
emotional stability and agreeableness were related to being rated as more helpful by classmates,
whereas in seventh grade, all traits were consistently associated with helpfulness ratings. In ninth
grade, higher self-ratings of conscientiousness were positively related to helpfulness. As a
consistent effect, students with higher openness levels were rated as more helpful by their
classmates across all grades. Despite such differential significance levels, we found no statistically
significant differences between grades according to the Wald test.

Along with the self-ratings of personality, the parent-rated personality traits were all
positively related to helpfulness. Contrary to self-reports, students with higher levels of parent-
rated openness showed one positive association in fifth grade, whereas adolescents with higher
parent-rated agreeableness and conscientiousness were perceived as more helpful in the fifth and
ninth grades. Parent-rated extraversion was positively related to more helpful behavior in the
seventh and ninth grades. As a consistent effect, emotional stability was related to helpfulness
across all grades. However, similar to self-ratings, Wald tests did not reveal any statistically
significant differences between grades.

Interestingly, classmates’ ratings of helpfulness appeared to be an indicator with many
incongruent associations when looking at the effects of self- and parent-rated personality. Despite

this incongruency, statistical tests did not establish significant differences between raters.
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Aggressiveness

Results concerning the associations between self-rated personality and average classmate
ratings of aggressive behavior illustrated that adolescents with high self-ratings on openness,
agreeableness, and conscientiousness were perceived as less aggressive by their classmates.
Agreeableness was relevant across all three grades, whereas higher conscientiousness was only
associated with less aggressive behavior in the seventh and ninth grades, and openness was
associated with less aggressive behavior only in ninth grade. Despite these patterns, Wald tests did
not indicate any significant differences between grade-specific effects.

Adolescents who were perceived as more agreeable and conscientious by their parents were
also rated as less aggressive by their classmates. These associations were significant in all grades.
In line with these consistent patterns, there were no significant differences between fifth-, seventh-
, and ninth-graders as tested by the Wald test.

The results on classmate reports of aggressive behavior were largely congruent across self-

and parent-rated personality. Again, we found no significant differences between raters.
Teacher-Student Relationships

Overall, personality was positively related to the quality of the teacher-student relationship.
Agreeable and conscientious adolescents gave higher ratings to the quality of the teacher-student
relationship across all three grades, whereas higher ratings on emotional stability, extraversion,
and openness were related to higher quality of the teacher-student relationship in fifth and seventh
but not in ninth grade. Grade-differential tests supported this notion of significantly higher
associations in lower grades but only for emotional stability and extraversion.

Parent-rated extraversion, agreeableness, and conscientiousness were positively related to
the quality of the teacher-student relationship, but only in seventh grade. Additionally,
conscientiousness was significantly related to teacher-student relationship quality in ninth grade.
Interestingly, none of the Wald tests revealed any statistically significant differences across grades.

Despite the existence of fewer associations in the context of parent-rated personality, these
selected associations were found to be congruent with those of self-reported personality in
adolescence. Testing for rater-differential results, only self-perceived extraversion was

substantially and more strongly related to the teacher-student relationship in fifth grade.
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Personality and Psychosocial Adjustment
Self-Esteem

Students with higher ratings on emotional stability, extraversion, openness, agreeableness,
and conscientiousness also reported higher self-esteem. Significant associations were found across
all grades. Although the effects tended to be stronger in fifth than in ninth grade in all models,
statistically significant grade-specific differences were only found in the models for extraversion
and agreeableness.

Similar to adolescents’ reports, all parent-rated personality traits were associated with self-
esteem at least in one grade. In contrast to self-ratings, almost all associations with parent-reported
personality occurred in the seventh and ninth grades, whereas only higher conscientiousness
ratings were positively associated with self-esteem across all grades. Despite such patterns, Wald
tests indicated no significant grade-specific effects.

Again, we found fewer associations of parent-rated personality with self-esteem, but these
associations were congruent with those from self-reported personality. Interestingly, almost all

associations were significantly smaller within the parent-reports than the self-reports.
Well-Being in School

In general, personality was positively associated with well-being in school. These
associations were again found across all grades. Despite differences in estimated effect sizes, Wald
tests showed no significant differences across the three grades.

With respect to parent reports, we found positive associations for emotional stability,
extraversion, agreeableness, and conscientiousness. Higher parent-rated conscientiousness in the
fifth and seventh grades, higher agreeableness in seventh grade, and higher parent-rated
extraversion in the seventh and ninth grades were related to higher well-being in school. Only
students with higher parent ratings on emotional stability reported more well-being in school
across all grades. As with the self-reports, we found no statistically significant differences between
grades based on the Wald test results.

We again found fewer significant associations with parent-rated personality than with the
self-ratings. In contrast to the self-ratings, parent-rated openness was unrelated to well-being in
school, but all further associations were congruent across raters. However, associations within
parent ratings were again significantly lower in the model for emotional stability in fifth grade and

in the model for extraversion across all grades.
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Somatoform Health Problems

As the single significant association for personality self-ratings, higher levels of emotional
stability were related to fewer health problems reported by their parents in seventh grade. The
Wald test did not reveal statistically significant grade-specific effects.

A different pattern emerged with respect to the associations between the parent-rated
personality of their children and parent-rated health problems: All of the parent-rated Big Five
traits were negatively associated with health problems. Higher parent-rated openness in fifth and
seventh grade, extraversion in seventh grade, as well as emotional stability, agreeableness, and
conscientiousness across all grades were related to fewer parent-reported health problems. The
differences between grades reached statistical significance in the models for emotional stability
and extraversion, indicating stronger associations in seventh compared with fifth grade.

In this domain of psychosocial adjustment, we found fewer statistically significant
associations of self-rated personality compared with parent-reported personality. The one
association with self-rated emotional stability was congruent with parent reports. Despite this

discrepancy in result patterns across raters, we found no statistically significant differences.

Robustness Check with Immigration Status

Findings of our robustness analyses with immigration status indicate that the pattern of
results between personality and the selected variables of psychosocial functioning are comparable
for students with and without immigration status. Overall, we did not find evidence for interaction
effects between personality and immigration status except for two effects in grade 9. The
association between openness and aggressive behavior was more negative for students with an
immigration status than for native students. Unexpectedly, the association between
conscientiousness and German school grades was less positive for students with an immigration
status. Tables OS 9 to 11 summarize the unstandardized parameters of these analyses for each

grade separately.
Discussion

The aim of the current study was to improve the understanding of age- and rater-differential
interrelatedness between personality and psychosocial functioning in adolescence. We did so by
investigating the associations of personality traits with different psychosocial functioning variables
based on self-reports (school grades, teacher-student relationship, self-esteem, and well-being in
school), peer reports (helpfulness and aggression), parent reports (health problems), and

standardized assessments (academic achievement tests). Moreover, we examined self- and parent-
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rated personality associations across three different grades and additionally tested for differences
between self- and parent reports. In line with research in adulthood, we found that personality and
psychosocial functioning were highly interrelated in adolescence. Specifically, academic
achievement was most consistently associated with emotional stability, openness, and
conscientiousness, whereas agreeableness and conscientiousness showed the most consistent
associations with social relationships, and all Big Five personality traits were associated with all
adjustment indicators across adolescence. Interestingly, only a few age-differential associations
occurred, and parent ratings of adolescents’ personality largely supported the associations with
self-rated personality, albeit showing fewer effects. An interesting exception to these patterns was
found for extraversion. Our study emphasized the role of personality in adolescence in a
comprehensive and contextualized fashion with respect to a complex sample structure as well as
psychosocial functioning variables. Thus, we hope to fuel further personality research in a still

greatly understudied but very interesting period in life.

The Interrelatedness of Personality and Psychosocial Functioning

In line with notions that personality can be associated with many life outcomes in adulthood
(Roberts et al., 2007), our results point to an interrelatedness between personality and psychosocial
functioning across adolescence. Similar to what occurs in adulthood, personality can function as a
resource for mastering developmental tasks in adolescence, whereas at the same time, different
experiences in adolescence might also promote personality development. Besides largely
replicating the associations of conscientiousness, openness, and emotional stability with
achievement, agreeableness and conscientiousness were related to well-functioning social
relationships, and all traits mattered for psychosocial adjustment. In the following paragraphs, we
discuss the overall associations between personality and psychosocial functioning, whereas in the
upcoming sections, we delve more deeply into differential association patterns for both age and

raters.
Academic Achievement

Consistent with our hypotheses and existing research, conscientiousness and openness
were associated with both achievement indicators across the two subjects, German and
mathematics (e.g., Dumfart & Neubauer, 2016; Spengler et al., 2013). In keeping with previous
findings, conscientiousness showed slightly more associations with school grades, whereas
openness had more associations with achievement tests (Brandt, Lechner, et al., 2020; Lechner et
al., 2017; Meyer et al., 2019). These results support the assumption that conscientious students

who work deliberately and thoroughly report better grades. Even when controlling for intelligence,
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more open students showed better achievement. It has been argued that higher curiosity, creativity,
and different learning strategies (Komarraju et al., 2011) enable students to show better
achievement and, hence, be more likely to succeed in acquiring basic competencies such as
reading. Additionally, consistent with earlier studies (Laidra et al., 2007; Lechner et al., 2017),
higher levels of emotional stability were related to better achievement, further suggesting that low
emotional stability is a vulnerability factor. Most studies assume that personality characteristics
shape the way we learn rather than the other way around. However, a first longitudinal study
showed that the experience of competence (i.e., getting good grades and successfully acquiring
new competencies) was related to adolescents’ motivation to work harder, enjoyment of learning,
and curiosity (Israel et al., 2019). Further longitudinal research during adolescence is needed to

disentangle the direction of effects.
Social Relationships

Extending previous evidence, we showed that adolescents’ personality was also associated
with all three social relationship variables. This is particularly interesting as two of the constructs
(i.e., helpfulness and aggressiveness) were not assessed as self-reports but constitute valid average
scores rated by classmates in an entire classroom, thus highlighting the validity of these
associations.

As hypothesized and in line with previous research (Harris & Vazire, 2016; Tackett et al.,
2014), agreeableness and conscientiousness were consistently related to the social relationship
variables. This fits and extends the findings from Jensen-Campbell et al. (2003), who identified
agreeableness as the most important personality trait for interpersonal relations among elementary
school students. Likewise, a student’s conscientiousness was relevant for social relationships in
the school context. This is in line with previous findings that showed a higher relevance of
conscientiousness with respect to lower antisocial behavior, higher peer acceptance (Jensen-
Campbell & Malcolm, 2007; Mdttus et al., 2012), and a better teacher-student relationship (Zee et
al., 2013).

School is a place that evokes and rewards agreeable and conscientious behavior (Wentzel,
2009). Being more compliant, diligent, and responsible is also linked to better achievement in
school (Poropat, 2009). Thus, having good grades (conscientiousness) and the willingness to share
knowledge with one’s classmates (agreeableness) makes a student more likely to help others (e.g.,
with schoolwork). These kinds of students will hence be more likely to be perceived as helpful and
are probably also liked more by classmates and teachers (Juvonen, 2006). At the same time,
experiencing positive relationships could also foster agreeable and conscientious behavior with

others. The roles and synergy of these traits (i.e., agreeableness and conscientiousness) for stable
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and lasting relationships have already been highlighted in adult samples (Berry et al., 2000;

Wagner et al., 2014) and appear to generalize to adolescence.
Psychosocial Adjustment

Our results indicate a remarkably consistent pattern of associations for all self-rated Big
Five traits with self-esteem and well-being in school, which is in line with previous research in
later adolescence and adulthood (Butkovic et al., 2012; Garcia, 2011; Robins et al., 2001).
Relatively stable interindividual differences appear to matter for subjective well-being across
diverse age groups and diverse contexts (Lucas, 2018). Importantly, the current study captured a
comprehensive range of adjustment aspects that illustrated both consistent and differential effects.

Although emotional stability, extraversion, and conscientiousness showed strong effect
sizes, contrary to our hypotheses, all traits were associated with psychosocial adjustment in early
adolescence. One possible explanation can be found in the context of school where adolescents
face many developmental tasks: Students with better grades also report higher self-esteem and
more enjoyment when going to school (Metsidpelto et al., 2020; Pullmann & Allik, 2008). Possibly,
the pertinent behaviors of openness and conscientiousness (e.g., enjoying learning and hard work)
find a breeding ground in school and thus promote adjustment and well-being (Verkuyten & Thijs,
2002). The same holds for social traits such as extraversion and agreeableness: The enjoyment of
many social encounters and social structures in school potentially increase students’ well-being
(Verkuyten & Thijs, 2002; Wentzel, 2017). Health is the only exception to these general
adjustment associations. As results are suspected to largely depend on rater effects, these findings
will be discussed in more depth in the respective section.

In summary, the results show that in adolescence, all Big Five personality traits are
associated with a broad variety of psychosocial functioning variables assessed in a
multimethodological way. Despite this general finding, our grade-differential and multi-informant
approach hints at several differential patterns that are discussed in the following paragraphs.
Moreover, as adolescence is a very disruptive phase, all variables—personality and psychosocial
variables—are subject to changes. Thus, regarding the direction of effects, reciprocal effects

should be expected and investigated in future longitudinal studies.

Grades Make a Difference — But Do They Really?

To test for differential effects across adolescence, we applied two different strategies: First,
and in line with previous studies (Laidra et al., 2006; Neuenschwander et al., 2013), we described
similarities and differences in estimates and significance patterns, and second, we explicitly tested

the differences by using pairwise comparisons and the multiparameter Wald test (Grund et al.,
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2016). As the two strategies test different hypotheses (i.e., statistically significant associations
within a group vs. statistically significant associations across groups) and could provide different
results, we decided to report both strategies and integrate the findings in the following.

Regarding within-group associations, personality was especially likely to show
associations with psychosocial functioning in Grades 5 and 7. With only a few exceptions with
respect to parent ratings, personality associations were strongest in fifth grade and became weaker
or even statistically nonsignificant in later grades. Although these findings are in line with some
earlier studies (Laidra et al., 2007; Poropat, 2009; Tetzner et al., 2020), potential drivers of such
differences are largely unknown. Poropat (2009) argued that weaker associations in secondary
school, compared with primary school, might be due to an increasingly heterogeneous and more
demanding environment, which could lead to more differentiated associations between personality
and academic achievement. Although we were unable to compare primary, secondary, and tertiary
educational settings, our study was based on a sample of secondary schools that serve
disadvantaged communities. Thus, it provides results for a heterogenous and understudied sample
of students. However, because of this heterogeneity, we would like to argue that in early
adolescence, we see a general interrelatedness between personality and psychosocial functioning,
whereas over the course of middle and late adolescence, the role of personality and the relevance
of different psychosocial variables become differentiated.

Nevertheless, we found one interesting result that can help explain an existing
inconsistency in the literature, namely, the mixed associations of extraversion with academic
achievement: Associations in previous studies range across positive, null, and negative effects
(Laidra et al., 2007; Lechner et al., 2017; Poropat, 2009). With our more fine-grained grade-level
analyses, results in the triangle between extraversion, achievement, and the teacher-student
relationship appear to be particularly interesting. Being more energetic and sociable was related to
better achievement and to a better teacher-student relationship quality in early but not in late
adolescence. Interestingly, this positive association was previously found not only to diminish, but
sometimes it even became negative in other samples (Eysenck & Eysenck, 1985; Laidra et al.,
2007; Tetzner et al., 2020). One possible explanation that has been offered is that in later grades,
adolescents with high scores on extraversion in particular become increasingly interested in peer
relationships and social activities (Arnett, 2000; Chamorro-Premuzic & Furnham, 2008; Eysenck,
1992), which may entail an increasing avoidance of achievement-related tasks (Komarraju &
Karau, 2005; Lubbers et al., 2010). Future longitudinal research might be able to shed light on the
changing function of extraversion and its interrelatedness with diverse environments across

adolescence.
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Besides the results for extraversion and in contrast to our expectations, age-differential
associations did not show clear patterns of differences between grades. Yet, we would like to argue
that the results provide some indication of a general interrelatedness of personality and
psychosocial functioning in early adolescence but a more differentiated picture of personality

associations in later adolescence.

What Different Rater Perspectives Can (Not) Tell Us

We further aimed to complement the understanding of associations of personality with
psychosocial functioning in adolescence by including and comparing the self- and parent
perspective. Again, first, we described similarities and differences in estimates and significance
patterns, and second, we explicitly tested the differences between the associations from both
perspectives. Student and parent ratings of personality showed both congruence and differences in
their associations with psychosocial functioning as we hypothesized on the basis of the SOKA
model (Vazire, 2010). Using the significance pattern within each domain of psychosocial
functioning and between raters, we highlight three main findings.

First, although we found fewer and significantly lower associations with parent-reported
personality compared with self-reports, existing effects were largely congruent between adolescent
and parent reports. Results provide congruent associations of parent ratings with self-ratings in
approximately 50% of all significant associations across all three domains of psychosocial
functioning. With respect to each trait, the highest congruency was found for associations with
conscientiousness (67%), confirming recent studies and the theoretical notions of the SOKA model
(Branje et al., 2003; Gollner et al., 2017; Luan et al., 2017). Partly in line with previous findings
and the SOKA model, congruence in associations of emotional stability with psychosocial
functioning were also high (67%; cf. Luan et al., 2017; cf. van den Akker et al., 2014), and at the
same time this trait showed significant differences in effect sizes between raters. Not supporting
our hypothesis, most significant differences were found in associations with extraversion. These
results were somewhat surprising because emotional stability has been regarded as difficult to
observe for others, whereas extraverted behavior can be well-observed without being highly
evaluative (Vazire, 2010). With respect to emotional stability, one might argue that parents still
spend a lot of time with their adolescent children and might gain more insights into their inner
thoughts and feelings than one might expect in different relationship settings. Referring to
extraversion, early adolescence might be a time when especially extraversion develops through
the mastering of developmental tasks outside the family home (Gollner et al., 2017; Havighurst,
1956). Extraversion might also be a very context-sensitive trait in this age span: The context of

school (with many peer interactions) might evoke (and reward) other extraverted behavior levels
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than the context of home (Fleeson, 2007; Nettle, 2005). Therefore, further other perspectives, such
as personality ratings from peers, should be included in future studies, as they could provide an
explanation for context-varying similarities and differences in personality-associations. Future
longitudinal studies might also investigate whether and when (in)congruency in rater perspectives
are useful for psychosocial functioning (Reitz et al., 2016). Together, parents might be better able
to judge their children’s emotional stability and conscientiousness, showing significant and
consistent associations with psychosocial functioning in early adolescence, but they might be less
precise with respect to extraversion.

Second, this congruency in effects across raters is particularly interesting in light of the
bivariate correlation patterns (see Table OS 3), which showed stronger agreement between the
personality ratings of adolescents and their parents in later grades. This is also reflected in the
percentage of congruent effects between adolescents and their parents from fifth through ninth
grade: In fifth grade, 37% of all effects from self-reported personality were also significant when
parents rated their children’s personality. In Grades 7 and 9, however, the percentages increased
to 60% and 61%, respectively. Thus, from a developmental perspective, one might argue that the
way adolescents see themselves is more aligned with how their parents perceive them (Luan et al.,
2017; Rohrer et al., 2018).

Third, our study highlights the value of including different sources not only for personality
but also for psychosocial functioning to test the robustness of findings. Beside the fact that most
self-rated personality associations were also confirmed for parent-rated personality, it was
especially valuable to include peer-rated variables. These different sources underlined the
existence of personality-psychosocial functioning associations in adolescence regardless of the
rater. However, making use of different sources additionally showed some distinct effects between
raters. It is well-known that when personality and other variables are rated by the same source,
associations are more likely and are often also stronger in size (Podsakoff et al., 2003). In our
study, this was not only true with respect to self-rated constructs. Parent-rated personality also
showed more and stronger associations with the parent-rated adjustment indicator, whereas self-
rated personality did not. Besides possible substantive explanations, these effects point to the
presence of common-method variance (Podsakoff et al., 2003). Notably, the part of the personality
associations that is due to common-method variance seems to be higher when personality and
psychosocial indicators are rated by parents than by adolescents. Departing from such within-
person ratings, the peer-rated variables of helpfulness and aggressiveness were found to show both
congruent and rater-specific associations. Helpfulness and aggressiveness are behaviors that are
easy to observe, so other (peer) perspectives should provide reliable information (Reitz et al., 2016;

Vazire & Mehl, 2008). As self- and parent-rated personality also showed single significant
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associations, we cannot explain the association pattern through common-method variance, nor can
we favor one perspective over the other. Thus, the two rater perspectives appear to provide
different personality information and may be regarded as complementary to each other. Contrary
to previous findings favoring other-reports when studying personality-achievement associations in
adolescence (Connelly & Ones, 2010; Poropat, 2014b), in our study, the interrelatedness between
personality and psychosocial functioning was also confirmed by self-reports.

Overall, we found a high congruence in personality associations between adolescents and
parents. Although parent-reported personality associations almost always had smaller effect sizes,
such congruence emphasizes the robustness of effects. However, the results also demonstrate the
possible existence of common-method variance, particularly when both the dependent and

independent variables are reported by others.

Limitations and Outlook

Our study has many strengths as we investigated a broad range of psychosocial functioning
indicators in three different grades by applying a multimethodological approach on the side of
personality and psychosocial functioning in a large heterogeneous sample of adolescents and their
parents. However, we also need to discuss four main limitations of our study.

To begin with, as is the case with all cross-sectional studies, we cannot draw any
conclusions about the directions or causality of effects (see Morgan & Winship, 2015). Although
first longitudinal empirical evidence indicates that psychosocial functioning can also explain
personality change in adolescence (Brandt et al, 2019; Israel et al., 2019), these studies also point
to larger effect sizes of personality on performance indicators or social relationships (as aspects of
psychosocial functioning) than vice versa. This is in line with other longitudinal studies in
adulthood (e.g., Deventer et al., 2019; Neyer & Asendorpf, 2001; Scollon & Diener, 2006; Sutin
et al., 2009). Moreover, by including three different grades, we could not exclude the possibility
of cohort effects when considering grade-differential tendencies. We interpreted these tendencies
with caution and generally found only weak evidence for grade-specific associations. Therefore,
the results have to be replicated with similar age groups in longitudinal studies to explicitly
investigate potential effects of personality on psychosocial functioning and vice versa, beginning
in early adolescence. Although we controlled for several covariates, alternative moderators need
to be considered when studying the association between personality and psychosocial functioning
such as interest, self-concept, or social feedback (Marsh & O’Mara, 2008; Wagner et al., 2018).

Second, although we think that investigating non-WEIRD (White, Educated,
Industrialized, Rich, and Democratic, Heinrich et al., 2010) samples is important and necessary, it

also raises the question of the findings’ generalizability to the entire population, which might be
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less disadvantaged than the sample we studied. In order to investigate the robustness of the results,
we controlled all analyses for relevant covariates, such as gender, socioeconomic status, cognitive
abilities, and immigration status. Most findings confirm the theoretically and empirically expected
direction of effects. As investigations in culturally diverse samples are particularly scarce, the high
percentage of first- and second-generation immigrants in our sample are a specificity allowing
additional robustness analyses. Generally, our findings supported the robustness of the results with
respect to two domains (social relationships and adjustment) but also showed changes in results
with respect to the domain of academic achievement. The analyses revealed two significant
interactions of immigration status with openness and conscientiousness, indicating that personality
might show differential association patterns in these subgroups. Especially the reduced association
between conscientiousness and German school grades for students with an immigration status
might underscore a higher relevance of contextual factors compared to personality for this
subgroup. Overall, replication of these effects is needed to shed light on whether group differences,
for instance minority vs. non-minority groups, could help better to understand the conditions and
samples in which personality might function as a resource or as a vulnerability factor with respect
to psychosocial functioning.

Third, we found relatively high correlations between personality items and, thus, between
the personality factors (Table OS 3). Therefore, it was not possible to implement a simple structure
on the item level of the Big Five with confirmatory factor analyses in this sample. However, it is
equally unlikely to find a simple structure on the item level among adult samples (Brandt, Becker
et al., 2020; Marsh et al., 2013; see also Church & Burke, 1994; Vassend & Skrondal, 1997).
Interpretations of the associations could contain method bias, whereas it was also reasonable to
suggest that higher correlations in adolescence have substantive reasons. Adolescents might show
different agreeable or extraverted behaviors than adults or the behavioral range might be smaller
in adolescence than later on. To validate the personality self-reports, we included parent ratings
and compared the two perspectives statistically. Future research, however, should place a
methodological focus on disentangling the higher interrelatedness of factors and how this can be
interpreted in associations between personality and variables of interest.

Fourth, our aim was to investigate age- and rater-specific associations of personality and a
broad range of psychosocial functioning variables in the first phase of adolescence. We decided to
include three different age groups and two different rater perspectives on personality to account
for the specificities of this turbulent age period. This led to an extensive number of analyses and
thus increased the risk of rejecting the null hypothesis by chance. To address this point, we
restricted our p-value to p <.01. Additionally, we controlled our findings for multiple testing. As

there is still disagreement about the use of multiple testing procedures (e.g., Saville, 1990), we
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applied two different approaches one by Benjamini and Yekutieli (2001) and one by Benjamini
and Hochberg (1995). This maximum level of transparency will help readers to form an opinion
based on the different information. Results contrasting the original and the two adjusted p-values
for all effects of interest can be found in the Online Supplement Tables OS 12-20. Importantly, we
thereby contrast the (conservative) criterion of p < .01 with the adjusted p-values using a cut-off
of p <.05. Overall, the comparison of different criteria confirms the majority of the findings and
support our current approach of a more restrictive p-value. Interestingly, the adjusted p-values of
the procedure by Benjamini and Hochberg (1995) led to a more liberal testing than the alpha cut-
off of p < .01, whereas the procedure by Benjamini and Yekutieli (2001) produced slightly more
conservative decisions. In addition to some effects being omitted based on the correcting
(especially differences between grades), several additional effects were added (mostly among the
personality-psychosocial-functioning-associations). The discussed grade differences between
extraversion and achievement, however, stayed significant. Regardless of the consistency of
results across different adjustment procedures, future studies need to replicate our findings to draw
final conclusions about the interplay of personality and psychosocial functioning in adolescence.
Finally, despite the large number of different associations, one can still think of other
relevant psychosocial functioning variables. Future research might want to focus on resource-
oriented variables such as resiliency or motivation. Moreover, additional other reports of
adolescents’ personalities, such as peer and teacher reports, could also shed light on the role of
personality perspectives in adolescence (see for example Brandt et al., 2021; Plouffe et al., 2017;

Reitz et al., 2016).

Conclusion

In summary, the current article provides evidence for the strong interrelatedness of Big
Five personality traits and psychosocial functioning in the domains of academic achievement,
social relationships, and psychosocial adjustment. Thereby, school can be seen as a crucial context
that confronts students with different developmental tasks and rewards (or punishes) certain
behaviors. In this light, the adolescent school context bears substantial importance for individual
resources such as personality. Although the majority of personality associations did not differ
across grades, we found some evidence that particularly the associations with extraversion vary
across adolescence. This emphasizes the notion of possible differentiated and changing roles of
some personality traits, which may reflect a turbulent stage in life with shifting social demands
and developmental tasks (Eccles & Roeser, 2011; Havighurst, 1956; Hogan & Roberts, 2004). Our
multirater perspective additionally confirmed most self-rated personality effects, pointing to

meaningful and robust results. Altogether, we hope we have provided a starting point for even
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more detailed research on age- and rater-related personality phenomena. From our point of view,
the most pressing next steps include longitudinal analyses to understand developmental trajectories
in personality-outcome associations, differential functioning of personality traits, and the

directions of the effects.
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Data Accessibility Statement

The data, analyses scripts used for this article, and an overview about the included variables can

be accessed at https://osf.io/pjdes/?view _only=c5dd0469da8c43328b4d68242a920dd7.
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1. For the sake of completeness, we report 2 difference tests in the Online Supplement Table OS
2 but do not use them for model fit evaluation as they are highly sensitive to trivial differences

between specified models and empirical data.
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Appendix Study 1
Table OS1

Descriptive Statistics and Proportions of Missing Data for all Manifest Variables of Interest Differentiated Between the Three Grades

Total sample (N =2667) Fifth grade (n = 738) Seventh grade (n = 986) Ninth grade (n = 943)
M SD n Mizsizgs M SD n Mizsizgs M SD n Mizsizgs M SD n Mizsizgs
i’tfl’lr(]s;’:;[ity Emotional stability 343 064 2132 20.06 340 067 501 32.11 342 063 863 12.47 347 063 768 18.56
ratings Extraversion 3.63 070 2153 19.27 359 070 510 30.89 3.62 067 871 11.66 368 072 772 18.13
Openness 358 062 2129 20.17 3.62 069 500 32.25 356 061 865 12.27 357 059 764 18.98
Agreeableness 349 064 2141 19.72 3.61 067 502 31.98 347 064 869 11.87 344 061 770 18.34
Conscientiousness 346 066 2137 19.87 354 070 503 31.84 343 065 866 12.17 343 065 768 18.56
Personality Emotional stability 355 067 1913 28.27 355 067 603 18.29 352 063 648 34.28 358 067 662 29.80
parents' ratings  Extraversion 383 073 1954 26.73 395 074 614 16.80 381 070 663 32.76 375 074 677 2821
Openness 386  0.63 1907 28.50 396 064 600 18.70 381 061 648 34.28 380  0.62 659 30.12
Agreeableness 382 063 1923 27.90 391 062 608 17.62 379 060 651 33.98 376  0.64 664 29.59
Conscientiousness 341 078 1916 28.16 345 079 605 18.02 337 075 650 34.08 342 079 661 29.90
Achievement German school grade 374 091 2044 23.36 414 102 155 79.00 372 096 965 2.13 3.69 083 924 2.01
Mathematics school grade 3.65 107 2022 24.18 417 106 155 79.00 371 109 964 223 349 102 903 424
Reading comp. 124.04 3065 2638 1.09 105.06 2948 731 0.95 11852 2455 978 0.81 14480 2456 929 1.48
Mathematics comp. 117.41 2924 2625 1.57 10325 29.80 729 1.22 11573 27.64 965 2.13 13025 2451 931 1.27
Social Helpful 209 052 2647 0.75 209 048 720 2.44 199 045 984 0.20 218  0.60 943 0
relationships Aggressive 1.54 050 2647 0.75 1.62  0.54 720 244 1.57 051 984 0.20 144 042 943 0
Teacher relationship 294 063 2376 10.91 3.15 061 643 12.87 294 060 935 5.17 276 062 798 15.38
Adjustment Self-esteem 299 051 2160 19.01 299 054 514 30.35 297 051 887 10.04 3.02 050 759 19.51
Well-being in school 322 052 2396 10.16 320 054 652 11.65 324 051 941 456 321 052 803 14.84
Health problems 020 025 2034 23.73 0.16 021 629 14.77 021 024 711 27.89 022 027 694 26.41
Covariates Gender 050 050 2661 0.22 050 050 737 0.14 048 050 984 0.20 052 050 940 0.32
IQ 101.84 15.02 2621 1.72 100.94 1577 728 1.36 100.62 1492 964 223 103.81 1434 929 1.48
Number of books 057 049 2080 22.01 057 050 647 12.33 055 050 725 26.47 0.60 049 708 24.92
Immigration status 0.40 049 2551 435 038 049 707 4.20 041 049 901 8.62 040 049 943 0

Note. Grades were recoded so that higher numbers indicate better performance. The variables gender (1 = female), number of books (1 = more than 50 books at home), and immigration status (1 = yes) were dummy-coded.
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Table OS 2

2 Difference Tests of MI Personality Models Across Grades (5, 7, and 9) and Self- and Parent Ratings with Item Parcels

Model set 1

Model set 2

Model set 3

MI across grades within self-ratings

MI across grades within parent ratings

MI across self- and parent ratings

Model x2 df  Ax2  Adf p X2 af  Ax2 p 12 df  Ax2  Adf p
Emo.tfonal Configural invariance 0 0 31.106** 8
stability
Weak invariance 6.700 4 2.928 4 36.553** 10 5.447 2 .066
Strong invariance 18.089* 8 11.389* 4 .023 6.669 8 3.741 442 167.422%% 12 130.869%** 2 .001
Extraversion Configural invariance 0 0 40.238%* 8
Weak invariance 7618 4 12.912% 4 47.673%* 10 7.435% 2 024
Strong invariance 39.911** g 32.203%#* 4 <.001 26.094** 8 13.182* .010 78.846%* 12 31.173%** 2 .001
Openness Configural invariance 0 0 62.942%* 8
Weak invariance 3.831 4 529 4 71.056** 10 8.114%* 2 .017
Strong invariance 44.721%* g 40.890%** 4 <.001 14.057 8 8.761 .067 96.507** 12 25.451%%* 2 .001
Agreeableness Configural invariance 0 0 34.312%* 8
Weak invariance 8.068 4 3.272 4 45.513** 10 11.201%* 2 .004
skeksk
. . 30.765%* 22.697%** 4 <.001 23.236%** 19.964 <.001 85.978** 12 40.465%** 2 .001
Strong invariance 8 8 *
Conscientiousness Configural invariance 0 0 45.733*%*% 8
Weak invariance 14.267%* 4 3513 4 69.678%*% 10  23.945%%* 2 <.001
Strong invariance 23.163** Q 8.896 4 .064 18.538* g 15.025%** .005 181.325%* 12 111.647*** 2 .001

*p<.05. %% p<.01. *** p<.00l.
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Table OS 3
Bivariate Correlations of all Relevant Variables of the Total Sample (N = 2,667)
) 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Personality Emotional stability (1)
students' Extraversion (2) 57
ratings Openness (3) S3 0 47
Agreeableness (4) 46 42 49
Conscientiousness (5) 44 39 54 53
Personality Emotional stability (6) 37 20 26 21 22
parents' Extraversion (7) 27 4 19 15 .12 61
ratings Openness (8) 28 24 43 25 23 55 .53
Agreeableness (9) 20 11 .17 32 .17 50 .40 .48
Conscientiousness (10) 22 16 24 22 46 48 31 .46 43
Achievement German grade (11) 21 17 31 22 25 17 .08 28 .09 .27
Mathematics grade (12) d4 00 24 a5 a6 14 00 23 .07 .20 .57
Reading competence (13) 24 13 29 13 .06 .15 .02 25 .03 .05 .25 .17
Mathematics competence (14) 21 07 26 .09 05 .16 .00 .27 .02 .09 30 .45 .57
Social Helpfulness (15) A3 15 16 15 a8 19 a1 a3 14 17 24 12 20 .15
relationships  Aggressiveness (16) 10 _07 .12 -28 -18 -12 .03 -07 -20 -18 -19 -09 -14 -10 -.32
Teacher relationship (17) 14 14 14 23 20 a1 a1 12 a5 .19 .17 a4 -05 -03 .10 -12
Adjustment  Self-esteem (18) 47 35 38 31 31 25 19 24 a8 21 .17 a2 a7 A5 .09 -.06 .22
Well-being in school (19) 29 35 .19 19 20 21 26 A3 16 19 A5 .07 .02 .05 a2 -05 .32 .44
Health problems (20) -9 -10 -07 -12 -11 -26 -18 -18 -19 -17 -05 -09 -03 -07 -0l .05 -14 -18 -13
Covariates  Gender 21) 02 .16 .03 23 .16 .01 .10 .02 .04 .15 21 -05 .04 -16 .13 -29 .08 -06 .08 .07
IQ (22) A3 .07 22 a1 05 a1 -04 25 02 .06 .25 .36 43 57 .12 -10 0l .07 -0l -.08 -.02
Number of books (23) a1 04 21 .14 05 05 .02 .20 .09 .01 .16 .13 .24 26 .01 -15 -02 .08 -03 -06 .00 .16
Immigration status (24) -08 -03 -06 -04 .07 -01 .01 -10 -11 .10 -14 -11 -27 -24 -05 .17 -02 -0l .09 .12 .02 -16 -.27

Note. Grades were recoded so that higher numbers indicate better performance. The variables gender (1 = female), number of books (1 = more than 50 books at home), and immigration status (1 = yes) were

dummy-coded. Bold values are significant at p <.01.
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Table OS 4
Manifest Intercorrelations of Students' and Parents' Personality across and Differentiated between
all Grades

ES E (0] A C
Whole sample
Emotional stability 31 .57 .53 .48 43
Extraversion 53 35 49 40 25
Openness .49 A48 .40 .50 44
Agreeableness 40 41 47 32 44
Conscientiousness 43 40 .52 Sl 43
Fifth grade
Emotional stability A7 .58 .55 Sl 45
Extraversion A7 .24 S 43 24
Openness 46 .50 31 53 44
Agreeableness 43 .52 .53 .24 45
Conscientiousness 44 42 .50 .52 32
Seventh grade
Emotional stability .33 .55 .54 48 .44
Extraversion 57 .36 S .39 22
Openness .56 52 .44 49 .39
Agreeableness 44 .39 .46 .33 43
Conscientiousness 47 42 Sl Sl 45
Ninth grade
Emotional stability .39 .58 Sl 48 41
Extraversion 52 .44 44 37 27
Openness 45 45 42 A7 A7
Agreeableness .34 .37 43 35 42
Conscientiousness 40 .39 .56 .50 49

Note. Below the diagonal are the intercorrelations of the personality factors rated by the students.
Above the diagonal are the intercorrelations of the personality factors rated by the parents. The
diagonal shows the correlation between raters for each personality trait. All correlations are

significant at p <.001. N =2,667.
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Table OS 5
Standardized Effects of Self- and Parent-Reported Personality on the Four Achievement Variables in Grades 5, 7, and 9
Emotional Stability German school grade Mathematics school grade Reading competence Mathematics competence
Adolescents Parents Adolescents Parents Adolescents Parents Adolescents Parents
Fifth grade B SE B SE B SE B SE B SE B SE B SE B SE
Personality ES 0.03 0.14 0.03 0.08 0.11 0.15 0.05 0.08 0.27*** 0.06 0.12**  0.04 0.23*** 0.05 0.11** 0.04
Control variables Gender 0.08 0.07 0.08 0.07 0.02 0.06 0.01 0.06 0.02 0.03 0.00 0.03  -0.20*** 0.03 -0.22*¥** (.03
1Q 0.11 0.06 0.11 0.06 0.11 0.06 0.12 0.06 0.36*** 0.04 0.39*** 0.04 0.50%* 0.05 0.51*** 0.04
Number of books 0.10 0.06 0.10 0.06 0.06 0.06 0.07 0.06  0.13*  0.04 0.15*** 0.04 0.04 0.04 0.06 0.04
Immigration status ~ -0.01 0.06 -0.01 0.06 -0.00 0.06 -0.01 0.06 -0.16%** 0.04 -0.19%** 0.04 -0.13*** 0.04 -0.15%** 0.04
Seventh grade
Personality ES 0.23*** 0.04 0.15%* 0.05  0.16*¥** 0.04  0.13**  0.04 0.23*** (.04 0.08 0.04 0.18*** 0.03 0.11**  0.04
Control variables Gender  0.20%%* 0.04 0.19%%*  0.04 0.01 0.03 0.01 0.03 0.04 0.03 0.04 0.03  -0.14*** 0.03 -0.14*** (.03
IQ 0.31%%** 0.04 0.32%%* (.04 0.39%*%* 0.04 0.40*** 0.04 0.38*** 0.04 0.40%** 0.04 0.50*** 0.04 0.51*%* 0.04
Number of books 0.09 0.04 0.09 0.04 0.05 0.04 0.06 0.04 0.06 0.03 0.07 0.03 0.07 0.03 0.08 0.03
Immigration status  -0.12%%* 0.05 -0.15**  0.05 -0.08 0.05 -0.10 0.05 -0.23*** (0.04 -0.25%** 0.04 -0.18*** 0.03 -0.20*%** (.04
Ninth grade
Personality ES 0.09 0.05 0.07 0.04 0.01 0.05 0.04 0.04 0.12%*  0.04 0.10**  0.04 0.12*¥*  0.04 0.06 0.03
Control Variables Gender  0.26%%* 0.03 0.26%%*  0.03 -0.11** 0.03 -0.11** 0.03 0.08*%* (.03 0.08**  0.03 -0.16%** 0.02 -0.16*** 0.02
IQ 0.13** 0.04 0.13%%*  0.04 0.28*%*k* (0.03  0.27*** 0.04 041*%* 0.03 0.42%* (0.03 0.54*** 0.03 0.55%** (.03
Number of books 0.05 0.04 0.06 0.04 0.04 0.04 0.04 0.04 0.16*%** 0.03 0.16*** 0.03  0.12*** 0.03  0.13*** (.03
Immigration status ~ -0.07 0.04 -0.08 0.03 0.01 0.03 0.00 0.03  -0.17*** 0.03 -0.18*** (.03 -0.05 0.03 -0.06 0.03
Model fit
n 2667 2667 2667 2667 2667 2667 2667 2667
CFI .96 .98 .96 .98 .98 .99 .98 .99
RMSEA .04 .03 .04 .03 .04 .03 .04 .03
SRMR .03 .02 .03 .02 .03 .02 .03 .02
Extraversion German school grade Mathematics school grade Reading competence Mathematics competence
Adolescents Parents Adolescents Parents Adolescents Parents Adolescents Parents
Fifth grade B SE B SE B SE B SE B SE B SE B SE B SE
Personality E 0.06 0.14 0.02 0.07 0.02 0.13 0.03 0.07  0.20%** 0.05 0.07 0.03 0.13**  0.05 0.05 0.03

Control variables Gender 0.08 0.07 0.08 0.07 0.02 0.06 0.01 0.06 0.00 0.03 0.01 0.03  -0.22%** 0.03 -0.22*** (.03
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1Q 0.10 0.06 0.11 0.06 0.12 0.06 0.12 0.06 0.37*%%*  0.04 0.39%**  0.04 0.50*** 0.05 0.52%%* 0.04
Number of books 0.10 0.06 0.10 0.06 0.07 0.06 0.07 0.06  0.14*%**  0.04 0.15%**  0.04 0.06 0.04 0.06 0.04
Immigration status ~ -0.01 0.06 -0.01 0.06 -0.01 0.06 -0.01 0.06 -0.17***  0.04  -0.18*** (0.04 -0.14*** 0.04 -0.15*** 0.04
Seventh grade
Personality E 0.22%%* 0.04 0.04 0.05  0.16***  0.04 0.02 0.04 0.19%**  0.04 0.07 0.04  0.14***  0.03 0.08 0.03
Control variables Gender  0.17%** 0.04 0.19%** (.04 -0.01 0.03 0.01 0.03 0.02 0.03 0.03 0.03 -0.16%** 0.03 -0.15*** 0.03
IQ 0.32%** 0.05 0.33%**  0.05  0.40%*** 0.04 041*** 0.04 0.39%**  0.04 0.41%**  0.04 0.51*** 0.04 0.52%%* 0.04
Number of books 0.09 0.04 0.10 0.04 0.06 0.04 0.06 0.04 0.07 0.03 0.07 0.03 0.08 0.03 0.08 0.03
Immigration status ~ -0.12%* 0.04 -0.14*%*  0.05 -0.08 0.05 -0.09 0.05 -0.23%**  0.04 -0.25%* 0.04 -0.18*** 0.03 -0.19%** 0.04
Ninth grade
Personality E 0.01 0.05 -0.03 0.03 -0.08 0.04 -0.07 0.04 0.02 0.04 0.02 0.04 0.01 0.03 0.01 0.03
Control variables Gender  0.26%** 0.03 0.26***  0.03  -0.10**  0.03 -0.10** 0.03  0.08** 0.02 0.08**  0.02 -0.16*** 0.02 -0.16*** 0.03
IQ  0.14%** 0.04 0.14***  0.04  0.28*** 0.03  0.28*** (.04 0.43**  0.03 0.43*** 0.03  0.55%** 0.03 0.55%%* .03
Number of books 0.06 0.04 0.06 0.04 0.04 0.05 0.04 0.04 0.16***  0.03 0.16***  0.03  0.13*** 0.03 0.13*%%* (0.03
Immigration status ~ -0.08 0.04 -0.08 0.04 0.00 0.03 0.00 0.03 -0.18*%%* 0.03 -0.18*** 0.03 -0.06 0.03 -0.06 0.03
Model fit
n 2667 2667 2667 2667 2667 2667 2667 2667
CFI .96 .98 .96 .98 .96 .98 .97 .98
RMSEA .05 .05 .05 .05 .06 .05 .05 .05
SRMR .02 .03 .02 .03 .03 .03 .03 .03
Openness German school grade Mathematics school grade Reading competence Mathematics competence
Adolescents Parents Adolescents Parents Adolescents Parents Adolescents Parents
Fifth grade B SE B SE B SE B SE B SE B SE B SE B SE
Personality O 0.06 0.14 0.07 0.10 0.07 0.13 0.09 0.09 0.30***  0.06  0.30*** 0.05 0.25*** 0.06 0.21*%%* 0.05
Control variables Gender 0.08 0.07 0.08 0.07 0.02 0.06 0.02 0.06 0.02 0.03 0.01 0.03 -0.21*** 0.03 -0.21*** 0.03
1Q 0.10 0.06 0.09 0.06 0.10 0.06 0.10 0.06  0.33%%* .05 0.31%**  0.04 0.47*** 0.05 0.47%%*% 0.05
Number of books 0.09 0.06 0.09 0.06 0.06 0.06 0.06 0.06 0.10 0.04 0.10**  0.04 0.02 0.04 0.03 0.04
Immigration status ~ -0.01 0.06 -0.00 0.06 -0.01 0.06 -0.01 0.06 -0.19***  0.04 -0.16%** 0.04 -0.16%** 0.04 -0.14** 0.04
Seventh grade
Personality O 0.30%** 0.04 0.22%**  0.05  0.23***  0.04 0.16** 0.05 0.29***  0.04  0.23***  0.05 0.22%** 0.04 0.14%** 0.04
Control variables Gender  0.19%** 0.04 0.19%** (.04 0.01 0.03 0.00 0.03 0.03 0.03 0.03 0.03  -0.15*** 0.03 -0.15*** 0.03
IQ 0.27%** 0.04 0.27***  0.05  0.36%** 0.04 037*** 0.04 0.35%**  0.04 0.35%**  0.04 0.48***  0.04 0.49%%*  0.04
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Number of books 0.07 0.04 0.07 0.04 0.04 0.04 0.04 0.04 0.04 0.03 0.04 0.03 0.06 0.03 0.06 0.03
Immigration status  -0.12%%* 0.05 -0.13%* 0.05 -0.07 0.05 -0.08 0.05 -0.23*%**  0.04 -0.24*%** 0.04 -0.18*** 0.03 -0.18*** (.04
Ninth grade
Personality O 0.19*%* 0.06 0.13 0.05 0.10 0.05 0.04 0.05  0.15%** 0.04 0.17%**  0.04 0.08 0.04  0.12%*  0.04
Control variables Gender 0.26%** 0.03 0.25%%*  0.03 -0.11** 0.03  -0.11** 0.03 0.08%* 0.03 0.07%*  0.02 -0.16*¥** 0.02 -0.17*** 0.02
IQ 0.11** 0.04 0.11%* 0.04 0.26%%* 0.03  0.27** 0.03 0.40*%*  0.03 0.39%*%* (0.03  0.54*** 0.03 0.53*** 0.03
Number of books 0.02 0.04 0.04 0.04 0.02 0.05 0.03 0.05  0.14*** (.03 0.13*** 0.03 O0.11*%** 0.03 0.11*** 0.03
Immigration status ~ -0.08 0.04 -0.08 0.03 0.00 0.03 0.01 0.03 -0.18***  0.03 -0.18***  0.03 -0.06 0.03 -0.06 0.03
Model fit
n 2667 2667 2667 2667 2667 2667 2667 2667
CFI .95 .97 .95 .97 .97 .98 .98 .98
RMSEA .05 .05 .05 .05 .05 .05 .05 .05
SRMR .03 .03 .03 .03 .03 .03 .03 .03
Agreeableness German school grade Mathematics school grade Reading competence Mathematics competence
Adolescents Parents Adolescents Parents Adolescents Parents Adolescents Parents
Fifth grade B SE B SE B SE B SE B SE B SE B SE B SE
Personality A 0.01 0.11 0.02 0.08 0.05 0.11 0.03 0.07  0.17** 0.05 0.11 0.04 0.10 0.06 0.04 0.04
Control variables Gender 0.08 0.07 0.08 0.07 0.01 0.07 0.01 0.06 -0.02 0.03 -0.00 0.03 -0.23*** 0.03 -0.22*** (.03
1Q 0.11 0.06 0.11 0.06 0.12 0.06 0.12 0.06 (0.38**%* 0.04 0.39%**  0.04 0.51*%** 0.04 0.52%** 0.04
Number of books 0.10 0.06 0.10 0.06 0.07 0.06 0.07 0.06  0.13%* 0.04 0.14%**  0.04 0.06 0.04 0.06 0.04
Immigration status ~ -0.01 0.06 -0.01 0.06 -0.01 0.06 -0.01 0.06 -0.18***  0.04 -0.18*** 0.04 -0.15*** 0.04 -0.15%** 0.04
Seventh grade
Personality A 0.18%** 0.05 0.10 0.05  0.14***  0.04 0.05 0.04  0.13** 0.05 0.03 0.04 0.08 0.03 0.00 0.03
Control variables Gender  0.16%** 0.04 0.19%%*  0.04 -0.02 0.03 0.01 0.03 0.01 0.03 0.04 0.03 -0.16*%** 0.03 -0.14*** (.03
IQ 0.32%%* 0.05 0.34%*%* (.05 0.40%%* 0.04  041*%* 0.04 040**  0.04 0.41%*  0.04 0.52%** 0.04 0.52*** 0.04
Number of books 0.08 0.04 0.09 0.04 0.05 0.04 0.06 0.04 0.06 0.03 0.07 0.03 0.07 0.03 0.08 0.03
Immigration status  -0.13** 0.05 -0.13%* 0.05 -0.08 0.05 -0.08 0.05 -0.24%**  0.04 -025%** 0.04 -0.19%** 0.04 -0.19*** (.04
Ninth grade
Personality A 0.05 0.05 -0.01 0.05 0.02 0.04 0.01 0.04 0.04 0.04 -0.02 0.04 0.06 0.04 0.00 0.03
Control variables Gender  0.25%** 0.03 0.26%%*  0.03 -0.11**  0.03  -0.11** 0.03  0.07** 0.03 0.08%%* 0.03 -0.17*** 0.03 -0.16*** (.03
IQ  0.14%%* 0.04 0.14%*%* (.04 0.28*%k* 0.04  0.28*%* 0.04 042*%*  0.03 0.43*%k* 0.03  0.55*** 0.03 0.55*** 0.03
Number of books 0.06 0.04 0.06 0.04 0.04 0.04 0.04 0.05 0.16***  0.03 0.17*** 0.03 0.13*** 0.03 0.13*** (.03
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Immigration status ~ -0.08 0.03 -0.08 0.04 0.01 0.03 0.01 0.03 -0.18*%%* 0.03 -0.18***  0.03 -0.05 0.03 -0.06 0.03
Model fit
n 2667 2667 2667 2667 2667 2667 2667 2667
CFI .95 .96 .95 .97 .96 .98 .97 .98
RMSEA .05 .04 .05 .04 .05 .04 .05 .04
SRMR .03 .02 .03 .02 .03 .02 .03 .02
Conscientiousness German school grade Mathematics school grade Reading competence Mathematics competence
Adolescents Parents Adolescents Parents Adolescents Parents Adolescents Parents
Fifth grade B SE B SE B SE B SE B SE B SE B SE B SE
Personality C 0.04 0.12 0.07 0.08 0.06 0.10 0.06 0.08  0.13** 0.05 0.05 0.04  0.12**  0.04 0.03 0.04
Control variables Gender 0.08 0.07 0.07 0.07 0.01 0.06 0.00 0.06 0.01 0.03 0.00 0.03  -0.22%** 0.03 -0.22*** (.03
1Q 0.11 0.06 0.11 0.06 0.12 0.06 0.12 0.06  0.39%*%%  0.04  0.39*** 0.04 0.51** 0.04 0.52*%** 0.04
Number of books 0.10 0.06 0.10 0.06 0.07 0.06 0.07 0.06 0.15%**  0.04  0.16%** 0.04 0.06 0.04 0.07 0.04
Immigration status ~ -0.01 0.06 -0.02 0.06 -0.02 0.06 -0.02 0.06 -0.19***  0.04  -0.19*** 0.04 -0.16%** 0.04 -0.15*** 0.04
Seventh grade
Personality C  0.23%** 0.04 0.24%**  0.04  0.17***  0.04 0.18*** 0.05 0.10***  0.03 0.06 0.04  0.10**  0.03 0.06 0.03
Control variables Gender  0.17%** 0.04 0.15%** (.04 -0.01 0.03 -0.02 0.03 0.03 0.03 0.03 0.03  -0.15*** 0.03 -0.15*** 0.03
IQ 0.31%** 0.05 0.31%**  0.05  0.39*** 0.04 0.39*** 0.04 0.40***  0.04 040*** 0.04 0.51*** 0.04 052*** (.04
Number of books 0.09 0.04 0.10 0.04 0.05 0.04 0.06 0.04 0.07 0.03 0.07 0.03 0.08 0.03 0.08 0.03
Immigration status  -0.17***  0.05 -0.16%**  0.04 -0.11 0.05 -0.10 0.05 -0.26*%**  0.04 -0.25%%* 0.04 -0.20*** 0.04 -0.20*** 0.04
Ninth grade
Personality C  0.15%* 0.05 0.17***  0.05  0.14***  0.04 0.15%%* 0.04 0.05 0.03 0.01 0.04 0.07 0.03 0.08 0.03
Control variables Gender  0.23%** 0.03 0.23***  (0.03 -0.13*%%* 0.03 -0.13*** 0.03  0.07** 0.03 0.08**  0.03 -0.17*** 0.02 -0.17*** 0.02
IQ  0.14%** 0.04 0.14%**  0.04  0.28*** 0.04 02