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ABSTRACT 

One major challenge in psychological research is the integration of theory and methods. 

A successful integration (i.e., the harmonious consideration of theoretical ideas and methodo-

logical implementations) is crucial for drawing conclusions from empirical studies back to the-

oretical phenomena and has the potential to generate synergies for theoretical and methodolog-

ical progress in science (Greenwald, 2012; Marsh & Hau, 2007). However, long-cherished as-

sumptions in well-established research fields, accompanied by growing analytical complexity, 

have often limited the potential for substantive-methodological integrations. Therefore, the 

present dissertation was aimed at integrating theory and methods for one of the most well-

studied constructs in psychology, namely, the global self, oftentimes represented as the con-

struct global self-esteem. Global self-esteem describes individualsô overall subjective feelings 

of worth and has attracted the interest of many researchers due to its relevance in the context 

of mental health (e.g., James, 1890/1963; Orth & Robins, 2014; Rosenberg, 1989). Studying 

self-esteem is of particular concern during adolescence and young adulthood because, in this 

phase, individuals have to face many developmental and environmental challenges (Harter, 

1998; Rosenberg, 1986). Global self-esteem has been described as a construct that is unidimen-

sional (e.g., Rosenberg, 1989), trait-like (e.g., Orth & Robins, 2019), and socially manifested 

through parents and peers (e.g., Cooley, 1902; Harris & Orth, 2019; Leary & Baumeister, 

2000). At the same time, however, there are deviations from and extensions of these assump-

tions such as conceptualizations of multidimensional, hierarchical global self-concept 

(Shavelson, Hubner, & Stanton, 1976), a consideration of state-like self-esteem (Leary 

& Baumeister, 2000), and the incorporation of other social contexts beyond parents and peers 

(e.g., studentsô interactions with teachers in classrooms). Despite the theoretical relevance of 

these deviations and extensions, they have received only a little empirical attention in research 

on global self-esteem. One reason for this gap could be that sophisticated methodological im-

plementations for these research foci have been missing.  

The present dissertation was thus aimed at integrating theory and methods in research 

on self-esteem. Thereby, this dissertation pursued two overarching objectives. The first objec-

tive was to improve the understanding of self-esteem in adolescence and young adulthood. For 

this purpose, this dissertation (a) addressed different conceptualizations of global self-concept 

as the apex of a multidimensional hierarchy and brought them together with global self-esteem, 

(b) investigated state and trait self-esteem and the consequences for their relations with depres-

sive symptoms, and (c) examined reciprocal relations between self-esteem and student-teacher 
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relationships and examined these relations over time. The second objective was to improve the 

understanding of different methodological implementations (namely, the operationalization of 

higher order constructs, states and traits, and reciprocal relations) and their unique conse-

quences for the aforementioned research questions and beyond. The two overarching objectives 

of this dissertation were addressed in three empirical studies.  

In the first study (Rethinking the Elusive Construct of Global Self-Concept: A Latent 

Composite Score as the Apex of the Shavelson Model), different conceptualizations of the 

global self (i.e., global self-concept and global self-esteem) were examined. As the focus of the 

study, two different conceptualizations of global self-concept as the apex of the multidimen-

sional self-concept hierarchy were compared by applying different analytical models to repre-

sent higher order constructs. Using three independent large-scale studies (N1 = 8,068; N2 = 

3,876; N3 = 2,095) of adolescents and young adults, we (a) applied second-order factor models, 

which assume that global self-concept affects lower order domain-specific self-concepts, and 

(b) compared them with a model-based latent composite scores, which reflect processes by 

which global self-concept is formed on the basis of domain-specific self-concepts. Our results 

indicated advantages of the latent composite scores as indicated by higher variances and a more 

plausible pattern of stabilities and correlations with external criteria, such as unidimensional 

global self-esteem. Therefore, we propose that global self-conceptðthe apex of the multidi-

mensional hierarchy of self-conceptðbe modeled as a latent composite score. Over and above 

this, the study indicated that the conceptualization of multidimensional hierarchical global self-

concept was more aligned with unidimensional global self-esteem when nonacademic self-

concepts were included in comparison with academic self-concepts.  

In the second study (How State and Trait Versions of Self-Esteem and Depressive 

Symptoms Affect Their Interplay: A Longitudinal Experimental Investigation), the stability of 

self-esteem was addressed by using a two-fold operationalization of states and traits (measure-

ment and modeling approach). Using exploratory (N1 = 683) and preregistered confirmatory 

(N2 = 1,087) experimental longitudinal designs, university students were randomly assigned to 

state and trait measures of self-esteem (and depressive symptoms), which were operationalized 

by using different time frames in the questionnaires (ñIn generaléò vs. ñDuring the last 2 

weekséò). The results indicated that, first, consistently across the two studies, the trait time 

frames revealed higher proportions of trait variance and lower proportions of state residual 

variances than the state time frames. Second, across the two studies, the cross-lagged relations 

between self-esteem and depressive symptoms depended on the time frames used to assess the 
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constructs. Third, when controlling for stable trait differences, the cross-lagged results were 

least consistent when trait time frames were used, which highlighted the interdependency in-

volved in measuring and modeling state and trait self-esteem.  

In the third study (Is Teacher Attachment Prospectively Related to Self-Esteem? A 10-

Year Longitudinal Study of Mexican-Origin Youth), the reciprocal relation between student-

teacher relationships and studentsô self-esteem was investigated by using two different cross-

lagged panel models. The study used data from N = 674 Mexican-origin students followed 

annually from age 11 to 21 and tested eight preregistered hypotheses about reciprocal relations 

between studentsô perceived teacher attachment (i.e., teacher support and teacher rejection) and 

studentsô global self-esteem. The results indicated (a) positive prospective reciprocal relations 

between teacher support and self-esteem, based on cross-lagged panel models (CLPMs; focus 

on overall between-person differences) as well as random-intercept cross-lagged panel models 

(RI-CLPMs; focus on differences in within-person deviations), and (b) negative prospective 

reciprocal relations between teacher rejection and self-esteem, based only on CLPMs but not 

on RI-CLPMs. Overall, the results suggested that transactional processes underlie reciprocal 

relations between teacher attachment and self-esteem, whereas the results were more consistent 

in the CLPMs than in the RI-CLPMs.  

 From a theoretical perspective, this dissertation refines the understanding of (a) the re-

lation between unidimensional global self-esteem and multidimensional, hierarchical global 

self-concept, (b) trait and state self-esteem, as well as (c) individual and environmental predic-

tors and consequences of self-esteem. From a methodological perspective, across the three 

studies, this dissertation observed important empirical differences from different methodolog-

ical implementations. Thereby, this dissertation points to the consequences of cross-sectional 

and longitudinal higher order factor models and emphasizes the importance of integrating the-

ory, methods, and data.  
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ZUSAMMENFASSUNG 

Eine der größten Herausforderungen in der psychologischen Forschung ist die Integra-

tion von Theorie und Methoden. Eine erfolgreiche Integration (d.h. die aufeinander abge-

stimmte Berücksichtigung theoretischer Ideen und methodischer Umsetzungen) ist entschei-

dend, um Schlussfolgerungen aus empirischen Studien auf theoretische Phänomene zurück-

führen zu können, und hat das Potenzial, synergetische Erkenntnisse für den theoretischen und 

methodischen wissenschaftlichen Fortschritt zu generieren (Greenwald, 2012; Marsh & Hau, 

2007). Lang gehegte Annahmen in etablierten Forschungsfeldern und wachsende Komplexität 

methodischer Analyseverfahren schränken jedoch häufig das Potenzial für theoretisch-metho-

dische Integrationen ein. Das Anliegen der vorliegenden Dissertation war es daher, Theorie 

und Methoden für eines der am besten erforschten Konstrukte in der Psychologie zu integrie-

ren, nämlich für das globale Selbst, das oft als globales Selbstwertgefühl bezeichnet wird. Das 

globale Selbstwertgefühl beschreibt den subjektiv wahrgenommen Wert der eigenen Person 

und hat aufgrund seiner Relevanz im Kontext psychischer Gesundheit das Interesse vieler For-

scherinnen und Forscher geweckt (z.B. James, 1890/1963; Orth & Robins, 2014; Rosenberg, 

1989). Die Erforschung des globalen Selbstwertgefühls scheint besonders wichtig während der 

Phase der Adoleszenz und des jungen Erwachsenenalters, da Individuen in dieser Zeit mit be-

sonders vielen entwicklungsbedingten und kontextuellen Herausforderungen konfrontiert sind. 

Das globale Selbstwertgefühl wird als ein Konstrukt beschrieben, das eindimensional (z.B. 

Rosenberg, 1989), trait-like (d.h. eine eher stabile Eigenschaft; z.B. Orth & Robins, 2019) und 

durch Eltern und Peers sozial manifestiert ist (z.B. Cooley, 1902; Harris & Orth, 2019; Leary 

& Baumeister, 2000). Gleichzeitig bestehen aber auch Abweichungen und Erweiterungen die-

ser Annahmen, wie z.B. die Konzeptualisierungen eines multidimensionalen, hierarchischen 

globalen Selbstkonzepts (Shavelson, Hubner, & Stanton, 1976), die Berücksichtigung eines 

state-like Selbstwertgefühls (d.h. eher situative Zustände; Leary & Baumeister, 2000) und die 

Einbeziehung anderer sozialer Kontexte jenseits von Eltern und Peers (z.B. Interaktionen von 

Schülerinnen und Schülern mit ihren Lehrkräften im Klassenzimmer). Trotz der theoretischen 

Relevanz dieser Abweichungen und Erweiterungen haben sie in der Forschung zum globalen 

Selbstwertgefühl nur wenig empirische Aufmerksamkeit erhalten. Ein Grund für diese For-

schungslücken könnte sein, dass angemessene methodische Implementierungen dieser For-

schungsschwerpunkte fehlten.  

Die vorliegende Dissertation hatte daher zum Ziel, Theorie und Methoden in der For-

schung zum globalen Selbstwertgefühl zu integrieren. Dabei verfolgte diese Dissertation zwei 



IX  

übergeordnete Ziele. Das erste Ziel bestand darin, das theoretische Verständnis über das Selbst-

wertgefühl im Jugend- und jungen Erwachsenenalter zu verbessern. Aus diesem Grund unter-

suchte diese Dissertation (a) verschiedene Konzeptualisierungen des globalen Selbstkonzepts 

als Spitze einer multidimensionalen Hierarchie sowie deren Zusammenhang mit dem eindi-

mensionalen globalen Selbstwertgefühl, (b) das Trait- und State-Selbstwertgefühl und deren 

Konsequenzen für den Zusammenhang mit depressiven Symptomen, und (c) den längsschnitt-

lichen Zusammenhang zwischen dem globalen Selbstwertgefühl und Schüler-Lehrkraft-Bezie-

hungen im Verlauf der Schulzeit und darüber hinaus. Das zweite Ziel dieser Dissertation war 

die Verbesserung des Verständnisses verschiedener methodischer Implementierungen (und 

zwar: die Operationalisierung von Konstrukten höherer Ordnung, von States und Traits sowie 

Modelle zur Analyse reziproker Zusammenhänge) und ihre spezifischen Konsequenzen für die 

oben genannten Forschungsfragen sowie über das Selbstwertgefühl hinaus auch für weitere 

Forschung. Die beiden übergeordneten Ziele dieser Dissertation wurden in drei empirischen 

Studien adressiert.  

In der ersten Studie (Rethinking the Elusive Construct of Global Self-Concept: A Latent 

Composite Score as the Apex of the Shavelson Model) wurden verschiedene Konzeptualisie-

rungen des globalen Selbst (d.h. globales Selbstkonzept und globales Selbstwertgefühl) unter-

sucht. Im Mittelpunkt der Studie standen zwei verschiedene Konzeptualisierungen des globa-

len Selbstkonzepts als Spitze einer multidimensionalen Selbstkonzepthierarchie, die durch die 

Anwendung verschiedener analytischer Modelle zur Darstellung von Konstrukten höherer 

Ordnung verglichen wurden. Unter Verwendung von drei unabhängigen Large-Scale Studien 

basierend auf Daten von Jugendlichen und jungen Erwachsenen (N1 = 8,068; N2 = 3,876; N3 = 

2,095) wurden zwei Ansätze miteinander vergleichen: (a) Faktormodelle zweiter Ordnung, die 

davon ausgehen, dass das globale Selbstkonzept domänenspezifische Selbstkonzepte niedrige-

rer Ordnung beeinflusst und (b) modellbasierte latente Composite Scores, denen die Annahme 

zugrunde liegt, dass sich das globale Selbstkonzept auf Grundlage domänenspezifischer Selbst-

konzepte formiert. Die Ergebnisse wiesen auf Vorteile der latenten Composite Scores hin, wel-

ches sich in höheren Varianzen und einem plausibleren Muster an Stabilitäten und Korrelatio-

nen mit externen Kriterien, wie z.B. dem Zusammenhang mit dem eindimensionalen globalen 

Selbstwertgefühl, zeigte. Daher wird vorgeschlagen, das globale Selbstkonzeptðdie Spitze der 

multidimensionalen Selbstkonzepthierarchieðauch in zukünftiger Forschung als latenten 

Composite Score zu modellieren. Die Studie wies außerdem darauf hin, dass das globale 
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Selbstkonzept (basierend auf der multidimensionalen Hierarchie) stärker mit dem eindimensi-

onalen globalen Selbstwertgefühl zusammenhängt, wenn nicht-akademische Selbstkonzepte 

im Vergleich zu akademischen Selbstkonzepten berücksichtigt wurden.  

In der zweiten Studie (How State and Trait Versions of Self-Esteem and Depressive 

Symptoms Affect Their Interplay: A Longitudinal Experimental Investigation) wurde die Sta-

bilität des Selbstwertgefühls anhand einer zweiteiligen Operationalisierung (Mess- und Mo-

dellierungsansatz) von States und Traits untersucht. Unter Verwendung einer explorativen (N1 

= 683) und einer präregistrierten konfirmatorischen (N2 = 1.087) experimentellen, längsschnitt-

lichen Studie wurden Studierende randomisiert State- und Trait-Messungen des Selbstwertge-

fühls (und depressiver Symptome) zugewiesen, welche durch die Verwendung unterschiedli-

cher Zeitreferenzen in den Fragebögen operationalisiert wurden ("Im Allgemeinen..." vs. 

"Während der letzten 2 Wochen..."). Die Ergebnisse deuteten darauf hin, dass die Trait-Mes-

sungen in beiden Studien konsistent höhere Anteile an Trait-Varianz (zeitstabile Varianz) und 

niedrigere Anteile an State-Residualvarianz (zeitpunktspezifische Varianz) aufwiesen als die 

State-Messungen. Des Weiteren waren die längsschnittlichen Zusammenhänge zwischen dem 

Selbstwertgefühl und depressiven Symptomen über beide Studien hinweg von der zeitlichen 

Referenz (State vs. Trait) der Messungen abhängig. Die Ergebnisse aus Cross-Lagged-Panel-

Modellen, die für zeitstabile Unterschiede kontrollieren, waren am wenigsten konsistent wenn 

Trait-Messungen verwendet wurden, was die Interdependenz bei der Messung und Modellie-

rung von Trait- und State-Aspekten des Selbstwertgefühls deutlich machte.  

In der dritten Studie (Is Teacher Attachment Prospectively Related to Self-Esteem? A 

10-Year Longitudinal Study of Mexican-Origin Youth) wurde der reziproke Zusammenhang 

zwischen dem Selbstwertgefühl von Schülerinnen und Schüler und der Schüler-Lehrkraft-Be-

ziehung (d.h. der Bindung von Schülerinnen und Schülern zu ihren Lehrkräften) mit Hilfe 

zweier unterschiedlicher Cross-Lagged-Panel-Modelle untersucht. Die Studie verwendete Da-

ten von N = 674 in den USA lebenden Jugendliche mexikanischer Herkunft, die jährlich ab 

dem Alter von 11 bis 21 Jahren befragt wurden, und testete acht präregistrierte Hypothesen 

über den Zusammenhang zwischen dem Selbstwertgefühl der Schülerinnen und Schüler und 

der Schüler-Lehrkraft Beziehung (erfasst über Schülerratings). Die Ergebnisse zeigten (a) po-

sitive reziproke Zusammenhänge zwischen Selbstwertgefühl und wahrgenommener Lehrkraft-

unterstützung sowohl basierend auf klassischen Cross-Lagged-Panel-Modellen (CLPMs; Be-

trachtung von allgemeinen Unterschieden zwischen Personen) als auch basierend auf Random 

Intercept Cross-Lagged-Panel-Modellen (RI-CLPMs; Betrachtung von Unterschieden in den 
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Abweichungen innerhalb von Personen), und (b) negative reziproke Zusammenhänge zwi-

schen Selbstwertgefühl und wahrgenommener Lehrkraftablehnung basierend auf CLPMs, 

nicht aber auf RI-CLPMs. Insgesamt legten die Ergebnisse nahe, dass transaktionale Prozesse 

den reziproken Beziehungen zwischen Selbstwertgefühl und Schüler-Lehrkraft-Beziehung zu-

grunde liegen, während die Ergebnisse in den CLPMs konsistenter waren als in den RI-

CLPMs.  

 Aus theoretischer Perspektive verbessert diese Dissertation das Verständnis (a) des Zu-

sammenhangs zwischen eindimensionalem, globalen Selbstwertgefühl und multidimensiona-

lem, hierarchischen globalen Selbstkonzept, (b) des Trait (eher eigenschaftsähnlichem) und 

State (eher situativen) Selbstwertgefühls sowie (c) von individuellen und kontextuellen Prä-

diktoren und Konsequenzen des globalen Selbstwertgefühls. Aus methodischer Sicht wurden 

in allen drei Studien dieser Dissertation wichtige empirische Unterschiede verschiedener me-

thodischer Umsetzungen beobachtet. Dabei weist diese Dissertation auf die Konsequenzen von 

quer- und längsschnittlichen Faktorenmodellen höherer Ordnung hin und betont die Bedeutung 

der Integration von Theorie, Methoden und Daten.   
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1 INTRODUCTION AND THEORETICAL FRAMEWORK  

How do we generate scientific knowledge about the constructs that are central to our 

research? This might be one of the broadest questions for which every area of science has found 

its unique nuanced answer. In psychological research, this question is an ever-present chal-

lenge, given that many psychological constructs are unobservable, hypothetical constructs 

(Cronbach & Meehl, 1955). Therefore, psychological researchers, in particular, need to 

properly define their theoretical constructs and subsequently draw on the most appropriate 

methodological operationalization of the theoretical phenomena of interest (Borsboom, Mel-

lenbergh, & van Heerden, 2003; Borsboom, 2006; Marsh & Hau, 2007). In this regard, not only 

is it self-evident that theories and methods are connected, but their link is imperative because 

a methodological choice needs to be made on the basis of the theoretical definition of a research 

question. However, long-cherished assumptions in well-established research fields and grow-

ing analytical challenges have oftentimes produced a standstill in in-depth considerations about 

the link between theory and methods (Marsh & Hau, 2007). By contrast, research integrating 

theoretical and methodological considerations has the potential to generate synergies for theo-

retical and methodological scientific progress (Greenwald, 2012; Marsh & Hau, 2007). The 

present dissertation attempts to approach such ñsubstantive-methodological synergiesò (Marsh 

& Hau, 2007, p. 151) in a well-established psychological research field, namely, the field of 

global self-esteem. This joint venture needs to begin by delving into the theoretical foundations 

and theoretical stances of the respective gaps in research, followed by considering the most 

appropriate methodological representations. 

Global self-esteem is one of the oldest constructs in psychological research and has 

been studied intensively across a broad range of psychological disciplines such as personality, 

educational, developmental, social, and clinical psychology (e.g., Donnellan, Trzesniewski, & 

Robins, 2011; Trzesniewski, Donnellan, & Robins, 2013). Global self-esteem is defined as the 

ñindividualôs subjective evaluation of his or her worth as a personò (Donnellan et al., 2011, 

p.718). Among a broader set of socioemotional skills (e.g., Big Five personality traits, life sat-

isfaction, motivation), self-esteem has captured the interest of many researchers, policymakers, 

and therapists, primarily due to its relations to psychological indicators of mental health 

(Sowislo & Orth, 2013; Trzesniewski et al., 2006). The emergence and development of self-

esteem is of particular interest during adolescence and young adulthood because in this phase, 

individuals face a broad range of developmental and environmental changes (Harter, 1998; 

Rosenberg, 1986). On the basis of a comprehensive research field, the majority of researchers 
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have suggested that self-esteem reflects a construct that is (a) unidimensional (e.g., Rosenberg, 

1989), (b) trait-like (e.g., Orth & Robins, 2019), and (c) socially shaped by parents and peers 

(e.g., Cooley, 1902; Harris & Orth, 2019; Leary & Baumeister, 2000). Despite researchers 

largely building upon these three global assumptions about self-esteem, deviations and exten-

sions from these long-cherished assumptions have not been addressed sufficiently. In fact, ur-

gent subsequent questions involve how previous conceptions of global self-esteem are related 

to (a) multidimensional, hierarchical global self-perceptions (Shavelson et al., 1976), (b) state-

like conceptions of self-esteem (Leary & Baumeister, 2000), and (c) other social contexts be-

yond parents and peers (e.g., studentsô interactions with teachers in classrooms). Besides a 

theoretical paucity, these urgent questions face important methodological challenges, such as 

how to model a higher order construct, how to operationalize states and traits, and how to 

choose analytical models to capture reciprocal relations. Different methodological implemen-

tations of these challenges are fundamentally related to theoretical assumptions regarding self-

esteem. Therefore, studying these crucial questions about self-esteem requires a closer link 

between theoretical and methodological considerations. 

Accordingly, I aim to address two overarching objectives with this dissertation. The 

first objective is to improve the theoretical understanding of self-esteem. More specifically, 

this dissertation investigates the conceptualization of the multidimensional hierarchical global 

self-concept, the stability of state and trait self-esteem, as well as the relations between student-

teacher relationships and self-esteem. The second objective is to improve the understanding of 

specific methodological implementations and their consequences over and above self-esteem 

by revisiting different methodological approaches for hierarchical constructs, states and traits, 

as well as reciprocal relations over time and set them in relation to broader theoretical assump-

tions as well as empirical consequences. 

This dissertation is structured as follows: The theoretical background is divided into 

two broad parts. In the first broad part, I introduce the theoretical foundations of self-esteem 

by reviewing the theoretical origins of self-esteem (Chapter 1.1), empirical findings on the 

development of self-esteem (Chapter 1.2), and individual and environmental predictors and 

consequences (Chapter 1.3). Subsequently, I summarize this first part and identify three emerg-

ing areas of interest (Chapter 1.4). In the second broad part, I merge these areas of interest with 

their respective methodological challenges (Chapter 1.5). In doing so, I scrutinize the opera-

tionalizations of hierarchical constructs, states, and traits, and reciprocal relations. From both 

the substantive and methodological perspectives, I derive the research questions presented in 
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the three empirical studies included in this dissertation (Chapter 2). Subsequently, I present the 

three empirical studies, which represent the main part of this dissertation (Chapters 3 to 5). 

Finally (Chapter 6), the findings from the empirical studies are discussed with regard to their 

relevance for theory and methods and with respect to limitations, future research, and implica-

tions for practice and policy. The dissertation closes with an overall conclusion.   



4 INTRODUCTION AND THEORETICAL BACKGROUND  

1.1 The Global Self 

Research on the self has a long history, which fundamentally began with the ideas pre-

sented by William James (1890/1963) and split into different theoretical streams throughout 

the last century. In order to provide a comprehensive picture of its theoretical grounding, I want 

to provide an overview of some of the most influential theoretical perspectives. This begins 

with Jamesô perspective, followed by multiple theoretical streams that I will  sum up under the 

term social perspectives. Subsequently, I will present an attitude perspective and approaches 

that embrace a multidimensional perspective. It is important to note that these perspectives are 

not necessarily opposed to each other, but they all place a different focus on the emergence and 

nature of the global self, which is discussed further at the end of this chapter. 

1.1.1 Theoretical Origins of the Self  

Research on the self goes back to the American psychologist William James, who asked 

what constitutes our views of our selves. James (1890/1963) divided the self into two aspects: 

The self as the knower (ñIò), which actively takes control of oneôs own perceptions and behav-

iors; and the self as a known (ñMeò), which reflects the personôs self-views. Thus, the ñMeò 

component refers to what we consider perceptions of the self (e.g., self-esteem and self-con-

cept). James emphasized the complex environment in which individuals act (ñIò) and perceive 

(ñMeò). This is why he proposed three hierarchical levels of the self: (a) the material self, which 

comprises a personôs appearance, clothes, house, and other possessions, (b) the social self, 

which represents the extent to which a person is appreciated by others in the environment, and 

(c) the spiritual self, which reflects inner states such as thoughts and dispositions. According 

to James, these levels of the self are hierarchically ordered with the material self at the bottom, 

the social self on the intermediate level, and the spiritual self at the highest level. James further 

emphasized that different components were not all relevant to the same degree within and 

across individuals. By contrast, the relevance of the respective components for the individualsô 

perceptions of the self results from a ratio of success and aspirations in different areas of life. 

As such, James argued that when success exceeds a personôs own aspirations, this will increase 

the personôs overall feeling of the self.  

Other theoretical perspectives, which initially evolved around the same time as Jamesô 

formulations, have pointed to the superior relevance of the social environment in the construc-

tion of the self-view. These perspectives will be subsumed under the social perspective. Among 

the most prominent approaches is symbolic interactionism, which goes back to Cooley (1902). 
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Cooley described the ñlooking glass selfò as a metaphor, which referred to othersô judgments 

as a social mirror that serves as the main source for the self-view. Thus, for Cooley, individuals 

internalize what they believe others think of them, such as about their appearance, characteris-

tics, and attitudes. Cooley noted that this dependence on social sources decreases with age. 

Even if initially shaped by the social environment, adults most often develop mature and stable 

self-views that are less contingent upon momentary shifts in their social mirror. Mead (1934) 

and Baldwin (1895) shared Cooleyôs ideas about the construction of the self in the context of 

social interactions. According to Mead (1934), individuals adopt a ñgeneralized otherò per-

spective of the self, which is less determined by specific others and more determined by the 

general view of the social environment. Baldwin (1895) emphasized the role of social imitation 

processes in infancy that contribute to individualsô self-views. Thus, children internalize the 

behavior of their caregivers and incorporate it into their sense of self. Similarly, attachment 

theorists (e.g., Ainsworth, Blehar, Waters, & Wall, 1978; Bowlby, 1969, 1973, 1980) proposed 

that early attachment to caregivers shapes peopleôs internal working models and that these in-

ternal working models form the foundation of individualsô self-perceptions. Largely in line 

with assumptions from symbolic interactionists and attachment theorists, sociometer theory by 

Leary and Baumeister (2000) builds upon the social relevance of the self. According to soci-

ometer theory, self-esteem reflects a personôs subjectively perceived relational value, which is 

ñthe degree to which other people regard their relationships with the individual as valuable or 

importantò (Leary, 2004, p. 375). Hence, self-esteem functions as a sociometer that assesses 

the quality of social relationships and reinforces behavior that helps maintain or increase the 

sociometer. Metaphorically, Leary and Baumeister (2000) compared self-esteem to a fuel 

gauge, which monitors the fuel level and alerts the individual when there is a lack of fuel. In 

the wake of this theory, self-esteem changes when the individual perceives a shift in his or her 

relational value. These shifts might occur on the one hand through objective changes in oneôs 

standing on social attributes (e.g., friendliness, trustworthiness, or social status). On the other 

hand, a personôs relational value can change due to changes in processing the information on 

social attributes (e.g., selective attention, the selection of specific social contexts, or the re-

weighting of certain social attributes). Leary and Baumeister (2000) further distinguished two 

qualitatively different monitor systems where these shifts take place. Trait self-esteem monitors 

the relatively enduring relational value, which reflects a cross-situational perception of ac-

ceptance and rejection and is largely resistant to social feedback from specific situations. By 

contrast, state self esteem refers to a current relational value, which represents short-term feel-

ings of worth and can vary across situations. 
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Along with agreeing that the social situation is relevant for self-esteem, the sociologist 

Morris Rosenberg (1965, 1979, 1989) developed an attitude perspective on self-esteem by 

comparing the attitude toward the self with an attitude toward an object. More specifically, he 

suggested that all relevant dimensions of attitudesðincluding content, direction, intensity, im-

portance, salience, consistency, clarity, and stabilityðare dimensions of a personôs attitude 

toward the self (Rosenberg, 1989). Despite large similarities between attitudes toward an object 

and toward the self, Rosenberg also noted that self-attitudes have some unique qualities in 

comparison with other attitudes, such as that everyone is motivated to exhibit the same positive 

attitude or that more emotional reactions are involved. Nevertheless, given the large degree of 

comparability, Rosenberg proposed that measures that were used to assess attitudes toward 

objects be transferred to the measurement of attitude toward the self. Accordingly, he con-

structed the Rosenberg Self-Esteem Scale (RSE; Rosenberg, 1965, 1989), which is a general-

ized, unidimensional measure of global self-esteem. The measure comprises 10 items that are 

designed to assess a personôs attitude toward the self with items such as ñAll in all, I am satis-

fied with myself.ò To this day, this has been the state-of-the-art and most widely used instru-

ment for assessing global self-esteem (Donnellan, Trzesniewski, & Robins, 2015). Rosenberg 

emphasized that the RSE is able to measure whether individuals perceive themselves as people 

of worth, which, by contrast, does not imply or measure whether individuals feel superior to 

others. Rosenberg (1989) also pointed out the social influences of self-esteem, which he em-

phasized not only on the level of significant others (e.g., parents) but also on a more global 

societal level (i.e., through a personôs social class or in a religious context). Rosenberg further 

noted that the phase of adolescence is particularly important for the development of self-esteem 

(1986) because this phase is marked by important changes in the ability to perceive how others 

see you and in the ability to cognitively evaluate and describe yourself in different areas of life. 

Rosenberg (1989) emphasized that low self-esteem is related to feelings of anxiety and depres-

sive symptoms and shapes how individuals behave in their social lives and in society. Further-

more, Rosenberg (1986) distinguished between barometric self-esteem, which describes short-

term fluctuations, and baseline self-esteem, which refers to enduring, slowly changing levels.  

In contrast to the social and attitude perspectives, which usually focus on the unidimen-

sional, overall perception of the self and usually embrace the term self-esteem, other theoretical 

approaches have more directly expanded on Jamesô initial ideas about a multidimensional and 

hierarchically ordered perspective on the self, which is what I refer to as the multidimensional 

perspectives. These perspectives usually use the term self-concept when referring to domain-



7 

specific aspects of the self but also when referring to global (or general) components of the self 

(e.g., Harter, 1999; Marsh, 1987b; Shavelson et al., 1976).1 One of these approaches is the 

developmental framework created by Susan Harter (e.g., 1983, 1990, 1998) who focused on 

multidimensional, domain-specific self-concepts and the construction of global self-concept. 

Harter built her theory on the developmental stages proposed by Piaget (1960) and described 

the characteristics of self-concepts in six developmental stages ranging from early childhood 

to late adolescence. Harter (1998) emphasized that childrenôs and adolescentsô self-views 

change with increasing age due to increases in their abilities in the differentiation, abstraction, 

introspection, and integration of different sources of knowledge. Harter proposed a bottom-up 

process for the development of global aspects of the self, in which domain-specific self-con-

cepts, particularly the self-concepts that are considered to be important for the individual, pre-

dict global self-esteem (see also James, 1890/1963). Moreover, Harter corroborated Cooleyôs 

assumptions (1902) about the significance of the social environment in shaping self-percep-

tions (Harter, 1998). More specifically, Harter underlined the relevance of parents early in life 

and the growing importance of classmates and teachers during the school years for the devel-

opment of self-esteem in youth and adolescence. Furthermore, Harter closely linked low self-

esteem to affect and general hopelessness, which together have been found to constitute a com-

posite indicator of depression (Harter, 1993, 1998; Harter, 1999). The most influential multi-

dimensional model of self-concept was posed by Shavelson et al. (1976), who described a mul-

tidimensional, hierarchical self-concept (Marsh & Shavelson, 1985; Shavelson et al., 1976). 

Similar to Harterôs approach, Shavelson et al.ôs approach takes into account both domain-spe-

cific self-concepts and a global self-concept. Shavelson et al. proposed that self-concept is 

multidimensional (e.g., math self-concept, social self-concept) and hierarchically ordered with 

domain-specific self-concepts at lower levels of the hierarchy, and global self-concept at the 

apex of this hierarchy. Shavelson et al. also proposed higher stability for components that are 

more global (i.e., higher in the hierarchy), whereas the more specific a self-concept is (i.e., the 

lower it is located in the hierarchy), the less stable it should be. At the same time, they proposed 

that self-concept is developmental and that domain-specific self-concepts become more differ-

entiated across childhood and adolescence. 

                                                 
1 Initially, a distinction between self-concepts and self-esteem was made in reference to the descriptive nature of 

self-concepts and the evaluative nature of self -esteem. However, this distinction has largely been revoked due to 

the assumption that both domain-specific self-concepts and global self-esteem are descriptive and evaluative in 

nature (e.g., Harter, 1999; Shavelson et al., 1976).  
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In sum, the theoretical origins of self-esteem have a long history, thus laying the foun-

dation for research on global as well as domain-specific evaluations of the self.2 The basic 

assumptions by James as well as the social, attitude, and multidimensional perspectives agree 

that the global self develops across the lifespan and that there is particular potential for malle-

ability during adolescence. The perspectives differ slightly in their assumptions about the de-

gree of stability of the global self: Whereas the Shavelson model describes global self-concept 

as relatively stable, Leary and Baumeister (2000) and Rosenberg (1986) emphasized the dif-

ference between enduring trait self-esteem and more malleable state self-esteem. Across all 

theoretical streams, the social context plays an important role in shaping individualsô self-es-

teem, as self-perceptions are supposed to manifest in interactions with others. Obviously, the 

social perspectives have placed greater emphasis on social relationships than the other ap-

proaches. According to the social perspectives, self-esteem is a social mirror of attachment or 

of positive interactions with significant others. At the same time, previous approaches have 

differed in whether they have focused primarily on a unidimensional global self-esteem or 

whether they have emphasized multidimensional and hierarchical levels of self-concepts. 

Therefore, there have been divergent understandings of the global self, ranging from a global 

self-esteem as an attitude that can be measured directly (Rosenberg, 1979) to global self-con-

cept at the apex of the self-concept hierarchy (Shavelson et al., 1976). In the following, I will  

narrow the view to the different definitions of the global self on the basis of the different theo-

retical origins. 

1.1.2 Different Conceptualizations of the Global Self 

Previous research has used diverging conceptualizations of the global self, most im-

portantly differing with respect to assumptions about the dimensionality and measurement 

thereof. According to Marsh and Shavelson (1985), three different conceptualizations of the 

global self have circulated and can still be identified in current research: The first and most 

prominent definition is the directly measured construct of global self-esteem, most prominently 

assessed by the Rosenberg Self-Esteem Scale (RSE; Rosenberg, 1979, 1989). According to this 

approach, the global self can be measured by asking participants to rate their global feelings of 

the self. Along with the RSE, there are a variety of other scales that measure the global self 

directly, and these measures typically demonstrate high correlations with the RSE  (e.g., Marsh, 

1992; Robins, Hendin, & Trzesniewski, 2001; Tafarodi & Swann, 2001; for an overview of 

                                                 
2 It is important to note that there are other theoretical perspectives on self-esteem, such as more cognitive-oriented 

approaches (e.g., Epstein, 1973; Markus, 1977), which are not the focus of the present dissertation. 
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different measures, see Donnellan et al., 2015). This approach has been a particularly strong 

force in guiding research on social and personality psychology (Donnellan et al., 2015) and has 

typically applied the term global self-esteem to describe the construct. Rather than measuring 

the global self directly, the other two conceptualizations were based on multidimensional per-

spectives on the self and created an indicator of the global self by using domain-specific self-

concept items. Here, they used the term global (or general) self-concept instead of global self-

esteem. Hence, in the second definition, global self-concept was operationalized as a total score 

(e.g., a sum) composed of a variety of domain-specific self-concept items. Before the 

Shavelson model was introduced, this was a very common way to model global self-concept 

(e.g., Coopersmith, 1967; Fitts, 1965). But, at that time, the selection of items as well as the 

analytical approaches lacked theoretical and methodological grounding. The third definition of 

global self-concept goes back to Shavelson et al. (1976), who proposed a more structured the-

oretical framework for self-concept that was based on the multidimensional, hierarchical model 

described above, in which global self-concept represented the apex of the hierarchy. Theoreti-

cally, they assumed a bottom-up process through which global self-concept was formed by 

appraising multiple characteristics, a procedure that is in line with assumptions put forth by 

James (1890/1963) and Harter (1990, 1998). Empirically, they applied second-order factor 

models (Marsh & Hocevar, 1985; e.g., Marsh & Shavelson, 1985; Marsh, 1987b, 1990), which 

are more aligned with a top-down process. However, the second-order factors did not fit the 

data well, most likely because the different domain-specific self-concepts had only low inter-

correlations. This pattern of results was later described in the framework of dimensional com-

parison processes as indicating that individuals contrast their own self-concepts across different 

domains (e.g., Marsh, 1986; Marsh & Hau, 2004). Based on these findings, further develop-

ments on the hierarchy of self-concept tended to neglect global self-concept (Marsh, 1990), 

instead of drawing on other than second-order factor models (but see Brunner et al., 2010) to 

model global self-concept. Thus, global self-concept remained an elusive construct. 

A corresponding empirical question is how global self-concept, defined as the apex of 

the self-concept hierarchy, is related to the unidimensional measure of global self-esteem. The-

oretically, the idea that global self-concept and global self-esteem are conceptually similar is 

well-accepted (Marsh & Craven, 2006; Marsh, Craven, & Martin, 2006). A second-order factor 

representing global self-concept showed very high correlations with global self-esteem (Marsh 

& Hattie, 1996). However, given the difficulties encountered in modeling the second-order 

factor presented above (i.e., low variances), it is unclear what these correlations mean on a 
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practical level. At the same time, researchers studying global self-esteem have expressed doubt 

about the relevance of domain-specific self-concepts for global self-esteem (Harris, Wetzel, 

Robins, Donnellan, & Trzesniewski, 2018; Orth & Robins, 2019). These implications have 

their foundations in longitudinal studies, which have suggested that domain-specific self-con-

cepts have only a small amount of power for predicting global self-esteem (Marsh & O'Mara, 

2008; Rentzsch, Wenzler, & Schütz, 2016; Trautwein, Lüdtke, Köller, & Baumert, 2006).   
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1.2 The Development of Global Self-Esteem  

Along with understanding the nature of the global self, a great deal of theoretical work 

has focused on how the global self develops. From now on, I will focus on the framework of 

global self-esteem as a unidimensional, directly measured construct. Before investigating fac-

tors that can contribute to the development of self-esteem, it is of vital importance to review 

previous findings on the questions of whether and when self-esteem develops. When psycho-

logical researchers evaluate the development of a construct, they typically distinguish between 

change, which refers to shifts in mean levels across time, and consistency, which addresses 

changes in the relative standing of individuals within a group (Roberts & DelVecchio, 2000; 

Roberts, Walton, & Viechtbauer, 2006). In the following chapter, I aim to provide an overview 

of findings on the development (i.e., change and consistency) of self-esteem with a particular 

emphasis on the consistency of self-esteem.  

After conducting studies using large and diverse samples, previous research concluded 

that the mean levels of self-esteem increase during childhood, peak in middle adulthood at 

about 50 to 60 years of age, and decline in old age (Orth, Trzesniewski, & Robins, 2010; Orth, 

Robins, & Widaman, 2012; Orth, Maes, & Schmitt, 2015; Orth, Erol, & Luciano, 2018). Using 

growth curve models, some of these studies have shown that an inverted U-shaped curve fits 

the lifespan data best. Some studies have focused specifically on the development of self-es-

teem in adolescence and young adulthood, yet their findings have been somewhat contradictory 

(Erol & Orth, 2011; Hutteman, Nestler, Wagner, Egloff, & Back, 2015; Morin, Maïano, Marsh, 

Nagengast, & Janosz, 2013; Soest, Wichstrøm, & Kvalem, 2016; Wagner, Lüdtke, Jonkmann, 

& Trautwein, 2013; Wagner, Lüdtke, Robitzsch, Göllner, & Trautwein, 2018). Whereas some 

studies have supported the finding that self-esteem increases in adolescence and young adult-

hood, a trend that is consistent with the maturity principle of personality development (Roberts 

& Wood, 2006), other studies have observed temporary declines, especially after the transition 

to secondary school, a finding that is in line with the disruption hypothesis during the phase of 

puberty (Soto & Tackett, 2015). Two recent meta-analyses averaged these findings and con-

cluded that there was no change in self-esteem during adolescence (Orth et al., 2018; Scherrer 

& Preckel, 2019).  

Along with investigations on change in self-esteem, multiple studies have targeted the 

consistency of self-esteem over time. Drawing on meta-analytical evidence, including longitu-

dinal studies across the entire lifespan, the rank-order stability of global self-esteem in studies 

with an average time interval between assessments of about 3 years was low to medium during 



12 INTRODUCTION AND THEORETICAL BACKGROUND  

childhood (r = .27 to .45), increased in adolescence (.46 to .61), peaked in adulthood (.49 to 

.72), and decreased during old age (.35 to.64; Trzesniewski, Donnellan, & Robins, 2003). On 

the basis of these findings, previous research concluded that the increases found in the con-

sistency of self-esteem throughout adulthood are in line with the cumulative continuity princi-

ple of personality development (Caspi, Roberts, & Shiner, 2005; Roberts & DelVecchio, 2000), 

which suggests that personality becomes more and more stable with age. Besides using rank-

order correlation coefficients, an alternative way to represent the consistency of constructs in-

volves looking at the decomposition of a measureôs variance over time (for details, see Chapter 

1.5.2). As such, latent state-trait analyses indicated that a stable trait factor explained about 

70% to 85% of the variance in self-esteem, and a state (residual) factor for each time point 

accounted for 15% to 30% of the variance (Donnellan, Kenny, Trzesniewski, Lucas, & Conger, 

2012; Kuster & Orth, 2013). In a similar fashion, a 10-year longitudinal study that began when 

participants were young adolescents revealed that most of the variance in global self-esteem 

was accounted for by a stable and an autoregressive trait factor but that state (residual) variance 

still explained substantial (12% to 14%) amounts of variance (Wagner, Lüdtke, & Trautwein, 

2016). Overall, these findings led researchers to conclude that self-esteem is a trait-like con-

struct (Orth & Robins, 2014). 

The reason that global self-esteem exhibits trait-like consistency might be because the 

nature of the construct is actually fixed or it might be due to self-selection and adaptive mech-

anisms (e.g., that individuals consistently seek information that confirms previous self-views, 

thereby contributing to the preservation of their self-esteem; Kuster & Orth, 2013). At the same 

time, however, it is surprising that no studies have questioned these findings, which have been 

treated as nearly axiomatic assumptions, given that the previously found stability could also 

have resulted from how self-esteem was measured. Interestingly, most of the longitudinal anal-

yses described above have used self-esteem measures that were designed to assess trait self-

esteem, by framing items in terms of very general, cross-situational, typical feelings and be-

haviors, most prominently the Rosenberg Self-Esteem Scale (Donnellan et al., 2015; Rosen-

berg, 1989). Even though Rosenberg did not make this alignment explicit, the way he designed 

his questionnaire clearly targeted trait-like self-esteem (e.g., ñOn the whole, I am satisfied with 

myselfò). Yet, based on the assumptions set forth by Rosenberg (1986), Leary and Baumeister 

(2000), as well as other scholars (Heatherton & Polivy, 1991; Kernis, Cornell, Sun, Berry, & 

Harlow, 1993; Kernis, 2005), trait-like aspects are just one dimension of self-esteem, and state 

self-esteem is another relevant dimension. In fact, there are also other measures of self-esteem 



13 

that have particularly targeted these state-like aspects (Heatherton & Polivy, 1991; Ravens-

Sieberer et al., 2001). Their application revealed that temporary fluctuations in state self-esteem 

can be a result of positive or negative feedback from others or a result of particular self-en-

hancement processes, which are often addressed in research on social psychology (Tesser, Mil-

lar, & Moore, 1988; Tesser, Crepaz, Collins, Cornell, & Beach, 2000).3  

Given the theoretical importance of both trait and state self-esteem, the absence of studies 

that have simultaneously investigated and integrated findings on trait and state measures of 

self-esteem is surprising. However, this must be done so that a more granulated picture of the 

short- and long-term consistency of self-esteem can be developed. A central question would be 

whether and how rank-order stability varies across state and trait measures of self-esteem. In 

addition, it seems imperative to scrutinize the link between state and trait measures and the 

decomposition of state-trait variance. 

  

                                                 
3 Along with the level of state self-esteem, fluctuations in and the fragility of state self-esteem itself have been the 

target of self-esteem research (e.g., Geukes et al., 2017; Kernis, 2005; Kernis, Cornell, Sun, Berry, & Harlow, 

1993; Webster, Smith, Brunell, Paddock, & Nezlek, 2017). 
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1.3 Predictors and Consequences of Global Self-Esteem  

Drawing on the overall conclusion that there is both change and consistency in global 

self-esteem, questions about predictors that contribute to differences in change as well as con-

sequences that result from (stable) differences have emerged. In general, theoretical approaches 

to self-esteem have focused on global conditions of development in self-esteem (see Chapter 

1.1.1). As part of the predictors, there has been general agreement that differences in the re-

flective appraisal and positive social ties from significant others precede differences in self-

esteem (e.g., Cooley, 1902; Leary & Baumeister, 2000). James (1890/1963), Harter (1983, 

1998), and Shavelson et al. (1976) additionally emphasized the role of domain-specific expe-

riences in important areas of life. In terms of consequences, Rosenberg (1989) pointed in par-

ticular to the negative affective consequences of low self-esteem on anxiety and depression. 

Harter (1993) did not emphasize depression as a consequence of self-esteem but rather as a 

common factor along with self-esteem. Furthermore, Rosenberg (1989) also emphasized the 

social consequences of self-esteem. Predictors and consequences of self-esteem are of particu-

lar importance during adolescence and young adulthood because during this time, there is most 

potential for malleability of self-esteem (e.g., Harter, 1998; Rosenberg, 1986). More generally, 

regarding both predictors and consequences, global self-esteem can be expected to be related 

to its predictors and consequences on a comparable level of granularity (specificity matching 

principle; see Swann, Chang-Schneider, & Larsen McClarty, 2007), such as cross-situational 

experiences on the side of predictors or broad life outcomes on the side of consequences.  

In order to study the predictors and consequences of self-esteem, it is useful to draw on 

a more global understanding of development. Multiple theoretical approaches have suggested 

that studying development across the lifespan, and in particular during adolescence and young 

adulthood, requires the integration of individual and environmental factors (e.g., Bronfenbren-

ner & Ceci, 1994; Lerner, 1998, 2006; Lerner, Lerner, Eye, Bowers, & Lewin-Bizan, 2011; 

Lerner, Lerner, Lewin-Bizan et al., 2011; Lewin, 1939; Magnusson & Stattin, 2006; Wagner, 

Orth, Bleidorn, Hopwood, & Kandler, in press). For example, in the theoretical framework of 

positive youth development, adolescentsô development (e.g., the development of self-esteem) 

has been described as an interplay between ñindividual strengthsò and ñecological assetsò (Ler-

ner, 1998, 2006; Lerner, Lerner, Eye, et al., 2011; Lerner, Lerner, Lewin-Bizan, et al., 2011). 

Individual strengths were described as individualsô cognitive, emotional, and behavioral re-

sources. Ecological assets comprise the resources provided by the environment (i.e., families, 

schools, and communities). In previous research on self-esteem development, both individual 



15 

and environmental factors have been the subject of research on predictors and consequences 

(for an overview of predictors and consequences, see Orth & Robins, 2014, 2019). Interest-

ingly, there has been large overlap between constructs that are considered predictors and those 

that are considered consequences of self-esteem (e.g., Harris & Orth, 2019; Sowislo & Orth, 

2013). One reason for this may be that many relations between self-esteem and other constructs 

follow a transactional process, characterized by reciprocal associations between the two con-

structs (Sameroff, 2009; Swann et al., 2007). Another reason might be that the direction of the 

relations between self-esteem and these constructs has yet to be clarified. This has given rise 

to a more integrative consideration of the predictors and consequences of self-esteem. There-

fore, this chapter provides a simultaneous overview of research on individual predictors and 

consequences, which is followed by a review of environmental predictors and consequences. 

In particular, I will review predictors and consequences that are relevant during adolescence 

and young adulthood. More specifically, I will place particular emphasis on (a) depressive 

symptoms as part of the individual predictors and consequences and (b) schools as social con-

texts as part of the environmental predictors and consequences.  

1.3.1 Individual Predictors and Consequences 

A variety of individual characteristics and experiences have been linked to self-esteem 

in both cross-sectional and longitudinal studies. For example, cross-sectional studies have sug-

gested that males tend to have higher self-esteem than females, ethnic groups differ in their 

self-esteem (Bleidorn, Arslan et al., 2016; Kling, Hyde, Showers, & Buswell, 1999; Zucker-

man, Li, & Hall, 2016), and the Big Five personality traits are related to differences in self-

esteem, most prominently extraversion and neuroticism (Robins, Tracy, Trzesniewski, Potter, 

& Gosling, 2001). One rationale for explaining these relations could be derived from genotypic 

associations of self-esteem, which have been found, for example, in twin study designs 

(Bleidorn, Hufer, Kandler, Hopwood, & Riemann, 2018). In addition, stereotypical societal 

perceptions of individual characteristics (e.g., gender) may shape individualsô implicit or ex-

plicit perceptions of their self-esteem (Zuckerman et al., 2016).  

Along with relatively fixed individual characteristics, there are multiple more malleable 

characteristics or experiences that have been linked to self-esteem. Previous longitudinal stud-

ies have supported the inference that stressful life events predict declines in individualsô self-

esteem. For example, a serious disease, an accident, the loss of an important person, and break 

ups were found to be associated with declines in self-esteem, even after third variables were 
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accounted for (Orth & Luciano, 2015; Tetzner, Becker, & Baumert, 2016). In contrast to this, 

previous research observed no or small reciprocal relations between particular abilities (i.e., 

grades and achievement scores) or perceptions of particular abilities and global self-esteem 

(Baumeister, Campbell, Krueger, & Vohs, 2003; Harris et al., 2018; Marsh & O'Mara, 2008; 

Rentzsch et al., 2016; Trautwein et al., 2006). One reason for these findings is that domain-

specific abilities and perceptions of them were too specific to be uniquely related to global self-

esteem, a finding that would be in line with the specificity matching principle (Swann et al., 

2007). More broadly, as described in Chapter 1.1.2, it is still unclear how different levels of the 

hierarchy of self-concept (i.e., domain-specific self-concepts and global self-concept) are re-

lated to global self-esteem. According to the specificity matching principle, it is likely that 

more global indicators are related to global self-esteem. Similarly, multiple studies have sug-

gested that global indicators of success (or failure) in life such as delinquency and criminal 

behavior (Donnellan, Trzesniewski, Robins, Moffitt, & Caspi, 2005; Trzesniewski et al., 2006), 

economic prospects (Trzesniewski et al., 2006), or work-related outcomes such as job satisfac-

tion, employment status, and salary (Kuster, Orth, & Meier, 2013) are prospectively linked to 

self-esteem. These studies suggest that success in life is a long-term consequence of global 

self-esteem rather than a predictor. A large body of research on self-esteem has pointed to the 

link between self-esteem and mental health problems (Orth & Robins, 2014). In particular, it 

has been argued that low self-esteem is reciprocally related to anxiety, well-being, physical 

health, and depression (e.g., Orth et al., 2012; Sowislo & Orth, 2013; Trzesniewski et al., 2006). 

In this field of research, the relation between self-esteem and depression has received the most 

theoretical and empirical interest, most likely because of the great importance that depression 

has for society (World Health Organization, 2008) in reference to high rates of lifetime preva-

lence (more than 15%; Kessler et al., 2005). In addition, depression is a particularly important 

concern during adolescence because this is the peak phase of first incidence (Kieling et al., 

2019). 

A Closer Look at Depressive Symptoms 

There is broad agreement that depression is related to low self-esteem (e.g., American 

Psychiatric Association, 2013; Beck, 1967; Harter, 1993; Sowislo & Orth, 2013). Previously, 

it was hypothesized that depression and self-esteem represent opposite ends of a continuum 

that characterizes one construct (Harter, 1993; Watson, Suls, & Haig, 2002), yet this assump-

tion has been largely ruled out empirically (Orth, Robins, & Roberts, 2008; Rieger, Göllner, 

Trautwein, & Roberts, 2016). Hence, a longstanding interest of researchers is to understand the 
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causal direction of the relation between depression and self-esteem. In this regard, previous 

clinical and personality researchers have primarily contrasted two theoretical ideas: On the one 

hand, depression has been presented as a predictor of low self-esteem, described in the frame-

work of the scar model (Lewinsohn, Steinmetz, Larson, & Franklin, 1981). More specifically, 

the scar model states that depressive episodes leave enduring psychological scars on individu-

als. This can occur because depression leads to long-term difficulties in social functioning and 

in global attributions of the self, which can result in impaired self-esteem (Lewinsohn et al., 

1981; Lewinsohn, Hoberman, & Rosenbaum, 1988; Shahar & Davidson, 2003). On the other 

hand, depression has been described as a consequence of low self-esteem, a process that has 

been outlined as the vulnerability model (Beck, 1967). The assumption underlying this model 

is that individuals with low self-esteem are at particular risk of exhibiting depression. In line 

with the diathesis-stress model in the cognitive theory of depression (Beck, 1967), low self-

esteem represents a diathesis factor for depression. When it comes to stressful circumstances 

in life, this diathesis factor determines the direction taken at a crossroad: Whereas high self-

esteem serves as a resource for resilience in coping with stressful life circumstances (Orth et 

al., 2008), low self-esteem leads to greater vulnerability to rejections and failures (Shahar 

& Davidson, 2003). 

These two competing theories have been studied intensively in longitudinal studies. 

Across different age groups, gender distributions, and countries, the majority of studies have 

observed that the paths from self-esteem to depressive symptoms4 have been higher than the 

opposite paths (Orth et al., 2008; Orth, Robins, & Meier, 2009; Orth & Robins, 2013; Rieger 

et al., 2016; Sowislo & Orth, 2013). Consequently, this field of research has agreed that the 

vulnerability model has empirical advantages over the scar model. However, it is important to 

note that in all of these studies, self-esteem was more stable over time than depressive symp-

toms. This is most likely the result of differences in the measurement of the two constructs. As 

described in Chapter 1.2, self-esteem has typically been measured as a trait (i.e., stable evalu-

ations of self-worth). By contrast, depressive symptoms have been assessed with a more state-

like measurement (i.e., to capture temporary or weekly feelings and thoughts). Another prob-

lem from previous studies is that all the studies were based on the same analytical approach, 

namely, between-person cross-lagged panel models. I identified only two very recent studies 

on the relation between self-esteem and depressive symptoms that applied other configurations 

                                                 
4 These studies referred to depressive symptoms as a continuous variable, which is why from here on, I refer to 

depressive symptoms rather than depression (see also Orth et al., 2008). 
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of cross-lagged models with a stronger within-person focus. Both studies used meta-analytic 

methods across multiple data sets, and their results did not mirror the clear support for the 

vulnerability model that came from the traditional cross-lagged panel models (Masselink et al., 

2018; Orth, Clark, Donnellan, & Robins, 2020). A closer look at the different methodological 

representations and their theoretical meanings is therefore needed. In sum, to date, research has 

supported the assumption that self-esteem is a vulnerability factor for depressive symptoms. 

However, there are multiple reasons for why this finding needs to be reconsidered with a greater 

focus on the measurement and modeling of the constructs. 

1.3.2 Environmental Predictors and Consequences 

Is the environment that surrounds adolescents relevant for their self-esteem? And are 

environmental factors themselves affected by individual differences in individualsô self-es-

teem? In order to gain a deeper understanding of these questions, I want to provide an overview 

of the findings on the relevance of the cultural and social environment and put particular em-

phasis on the school as a social environment. The cultural context has been described as an 

important environmental factor for individualsô self-related cognitions (e.g., Schmitt & Allik, 

2005; Tafarodi & Swann, 1996). A recent comprehensive cross-sectional study found that cul-

tures differed with respect to gender and age-related trajectories of self-esteem (Bleidorn, 

Arslan et al., 2016). These differences were partly moderated by differences in socioeconomic, 

demographic, and cultural-value indicators. Besides differences between cultures, there was 

support for shifts in self-esteem in the same culture over time and between cohorts in one study 

(Twenge, Carter, & Campbell, 2017), which had been hypothesized because of possible soci-

ocultural changes toward higher self-regard. Yet, other studies did not find differences across 

cohorts (Erol &  Orth, 2011; Orth et al., 2010; Orth et al., 2015). A more narrow cultural per-

spective was adopted by Bleidorn, Schönbrodt, et al. (2016), who observed higher self-esteem 

for individuals whose personalities (e.g., their emotional stability) and religiosity matched the 

characteristics of the city they lived in. Even though the effect sizes were small, the study could 

be an indicator that individuals who live around similar others perceive a higher sense of be-

longing, which confirms their self-esteem (Leary & Baumeister, 2000).  

More generally speaking, social perspectives on the theoretical origins of self-esteem 

have strongly emphasized social interactions as a major environmental factor involved in self-

esteem (Bowlby, 1969, 1973, 1980; Cooley, 1902; Deci & Ryan, 1985; Leary & Baumeister, 

2000, see Chapter 1.1.1). Accordingly, individuals internalize social experiences and strive for 
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attachment and belonging in order to maintain and enhance a positive sense of the self. Alt-

hough positive social relationships are primarily thought of as predictors of self-esteem, other 

theories have suggested that individualsô self-esteem itself shapes the subjective perception of 

social relations as well as the actual quality and quantity of relationships. For example, self-

broadcasting theory suggests that individuals express their self-evaluations in their social be-

havior (Srivastava & Beer, 2005). Thus, individuals with high self-esteem might be more con-

fident in the social context, and therefore, they potentially obtain more and better social ties. 

Overall, previous studies have suggested that the quality and quantity of social relationships 

predict changes in self-esteem (e.g., Gruenenfelder-Steiger, Harris, & Fend, 2016; Krauss, 

Orth, & Robins, 2019; Mund, Finn, Hagemeyer, Zimmermann, & Neyer, 2015; Orth, 2018; 

Reitz, Motti-Stefanidi, & Asendorpf, 2016; Wagner et al., 2013; but see Harris et al. 2015). At 

the same time, studies have less consistently supported effects that go in the opposite direction 

from self-esteem to social relationships (e.g., Gruenenfelder-Steiger et al., 2016; Orth et al., 

2012; Schaffhuser, Wagner, Lüdtke, & Allemand, 2014). A recent meta-analysis aimed to bring 

together the two opposing directions of effects (Harris & Orth, 2019). They observed small but 

significant bidirectional effects between self-esteem and social relationships, whereas the ef-

fect from social relations to self-esteem was stronger than the opposite effect. This supported 

the assumptions made by the social perspectives on self-esteem, such as sociometer theory 

(Leary & Baumeister, 2000). Across this research field and the corresponding meta-analysis, 

the social context of families and peers were the focus of research. This is reasonable given 

that these are the most obvious and typically the closest social contacts in the lives of adoles-

cents. However, other social contacts have gained surprisingly little attention. In particular, 

there is a paucity of research that has addressed social contexts in school as an important envi-

ronment where self-esteem development might take place.  

A Closer Look at Schools as Social Environments   

In children and adolescentsô li ves, the school context represents an important setting 

that surrounds and affects them every day. In school, they develop academically and person-

ally, which makes it likely that self-evaluations manifest in this environment. According to 

stage-environment-fit theory by Eccles and Midgley (1989), the school environment is crucial 

for adolescentsô socioemotional development because of the possible mismatch that can occur 

between studentsô changing psychological, motivational, and emotional attributes and the ex-

periences and characteristics of their schools. A mismatch between studentsô development and 
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their school environment has been shown to appear in particular after the transition to second-

ary school (e.g., Roeser, Eccles, & Sameroff, 2000), and previous findings have suggested that 

this tends to be accompanied by declines in self-esteem (Wigfield & Eccles, 1994). 

In-school social interactions take place with classmates and teachers. Previous research 

has indicated that perceptions of being popular in the classroom are associated with changes in 

self-esteem (e.g., Gruenenfelder-Steiger et al., 2016; Reitz et al., 2016; Wagner et al., 2018). 

Moreover, social comparisons with classmates were strongly linked to self-perceptions. How-

ever, this was particularly true for domain-specific academic self-concepts but not necessarily 

for global self-esteem (e.g., Marsh, 1987a; Marsh & Hau, 2003; Marsh, Trautwein, Lüdtke, & 

Köller, 2008). Social interactions with teachers, however, have not been given much attention 

in previous research on self-esteem. This is surprising given that students often strive for emo-

tional security and acceptance from teachers, which is why teachers have been described as the 

most important nonfamiliar people in studentsô li ves (Kesner, 2000). This influence might 

reach beyond support for academic issues because teachers can also act as confidants for per-

sonal problems and can provide support for behavioral issues (Ryan, Stiller, & Lynch, 1994). 

Accordingly, studentsô relationships with teachers might affect studentsô very general feelings 

about the self, ranging from affective feelings such as self-confidence and coping strategies to 

cognitive-motivational feelings such as competence and control. At the same time and in line 

with self-broadcasting theory (Srivastava & Beer, 2005), teachersô behaviors might also be in-

fluenced by studentsô self-esteem in the classroom because students compete for attention from 

their teachers. Moreover, from a risk regulation perspective (Murray, Holmes, & Griffin, 2000; 

Murray, Holmes, & Collins, 2006), high self-esteem students might at least perceive better 

relationships with their teachers because students transfer their feelings about the self to feel-

ings about others. A few empirical studies have suggested that positive student-teacher rela-

tionships are associated with more positive adjustment, such as self-esteem (Aldrup, Klus-

mann, Lüdtke, Göllner, & Trautwein, 2018; Ryan et al., 1994). However, previous studies have 

not analyzed this idea in a comprehensive, reciprocal, longitudinal design. 

Parallel to the findings on self-esteem and depressive symptoms, previous research on 

the reciprocal relations between social relationships and self-esteem has largely been based on 

traditional (cross-lagged) regression models that were aimed at investigating between-person 

effects (Harris & Orth, 2019). These results indicated how individual differences in social re-

lationships were associated with individual differences in self-esteem. One recent study ana-

lyzed within-person relations between family environment and self-esteem (Krauss et al., 2019) 
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and found a similar but less consistent pattern of within- compared between-person effects (i.e., 

family environment predicted self-esteem). In addition, the study described convergence prob-

lems in the within-person analyses and pointed to conceptual problems that can occur in within-

person analyses when constructs reveal high rank-order stability. Hence, a closer consideration 

of how these conceptual ideas are related to modeling procedures is needed. In particular, no 

research has targeted these considerations for the relation between student-teacher relationships 

and self-esteem.  
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1.4 Recapping the Questions that have Emerged about Self-Esteem 

In the previous chapter, I gave an overview of the theoretical and empirical background 

regarding the origins and different conceptualizations of the global self, the development of 

global self-esteem, as well as the predictors and consequences of global self-esteem. Theoreti-

cal approaches to self-esteem have highlighted the role that social interactions play in deter-

mining self-esteem (e.g., Cooley, 1902; James, 1890/1963; Leary & Baumeister, 2000) and the 

particular importance of the phase of adolescence for the development of self-esteem (e.g., 

Harter, 1998; Rosenberg, 1986). Whereas most of the research on the global self has focused 

on a unidimensional conceptualization of global self-esteem (Rosenberg, 1989), some ap-

proaches have pointed to a multidimensional, hierarchical nature with global self-concept at 

the apex of this hierarchy (Harter, 1998; James, 1890/1963; Shavelson et al., 1976). Longitu-

dinal data over the lifespan have indicated that mean levels of self-esteem tend to be highest 

during adulthood (Orth et al., 2018). At the same time, findings during adolescence tend to be 

somewhat contradictory; whereas some found increases, others observed decreases in self-es-

teem during adolescence (for a meta-analysis, see Orth et al., 2018). Moreover, longitudinal 

studies have observed increases in the consistency of self-esteem throughout adulthood, which 

led to conclusions about the trait-like nature of self-esteem (Trzesniewski et al., 2003). Accord-

ing to previous findings, there were both individual and environmental predictors and conse-

quences of self-esteem. Many constructs are considered to function as both predictors and con-

sequences. In terms of individual predictors and consequences, aspects of mental health have 

garnered particular interest (Sowislo & Orth, 2013), whereas environmental predictors and 

consequences in particular have tended to focus on social relationships (Harris & Orth, 2019). 

Despite a long history and a comprehensive research field, there were, and still are, emerging 

questions, which have yet to be answered. Specifically, I want to highlight three areas of inter-

est. 

First, along with a focus on unidimensional global self-esteem, previous research pointed 

to global self-concept as the apex of a multidimensional hierarchy (Shavelson et al., 1976). 

Yet, previous research primarily modeled global self-concept by using a second-order factor 

approach, but it did not fit the data well. These findings led to the neglect of global self-concept, 

rather than to a tendency to more strongly consider the theoretical fit of second-order factors 

in the self-concept hierarchy. In order to gain a better understanding of global self-concept, a 

closer alignment of theoretical and methodological considerations is needed. In addition, given 
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the previous challenges involved in modeling global self-concept, it is largely unclear how 

global self-concept as the top of the hierarchy is linked to global self-esteem.  

Second, unidimensional global self-esteem was observed to be largely consistent over 

time as indicated by rank-order stabilities and the decomposition of state-trait variance. These 

findings led researchers to conclude that self-esteem has a trait-like nature (Orth & Robins, 

2014). At the same time, these inferences were based on measures that were actually designed 

to target only trait self-esteem. However, in stark contrast, theoretical approaches have focused 

on both state and trait self-esteem (Leary & Baumeister, 2000). There is a lack of studies that 

have simultaneously addressed both state and trait measures, let alone studies that have merged 

how the conceptualization of state and trait measures is related to the modeling of proportions 

of state and trait variance. In addition, it is unclear how the so far predominantly trait-like 

measurement of self-esteem has influenced research on its relations with other constructs, such 

as depressive symptoms. 

Third, there is a great deal of theoretical and empirical evidence that individualsô self-

esteem gets shaped in the social context through interactions with significant others (Cooley, 

1902; Harris et al., 2018; Leary & Baumeister, 2000). At the same time, self-esteem might also 

contribute to the quality and quantity of social interactions (Srivastava & Beer, 2005). Much 

attention has been attributed to the role of parents and peers, whereas other social contexts have 

gained surprisingly little interest. Specifically, the role of teachers has not been addressed suf-

ficiently even though teachers have been described as the most important nonfamiliar attach-

ment figures (Kesner, 2000). Reciprocal relations between social relationships and self-esteem 

have typically been investigated via traditional cross-lagged panel models to target between-

person effects, whereas within-person analyses are still rare.  

Interestingly, all of these areas of interest and the resulting research questions are funda-

mentally connected to their methodological implementation. Therefore, it is particularly im-

portant to obtain a more sophisticated understanding of the assumptions and consequences of 

different methodological approaches for addressing these research questions, which could, ul-

timately, lead to synergistic effects that can be applied to answer these emerging questions 

about self-esteem. 



24 INTRODUCTION AND THEORETICAL BACKGROUND  

1.5 Integrating Theoretical and Methodological Considerations 

In an attempt to integrate theory and methods, researchers need to scrutinize the set-

tings, measures, and analytical models that allow them to draw inferences about the theoretical 

phenomena of interest (Cook & Campbell, 1979). In this regard, psychological researchers of-

ten refer to the concept of construct validity as the ñdegree to which inferences are warranted 

from the observed persons, settings, and cause and effect operations [é] to the constructs that 

these instances might representò (Shadish, Cook, & Campbell, 2002, p. 38). Shadish et al. 

(2002) emphasized that threats to construct validity (e.g., an inadequate or confounding expli-

cation of the construct) can jeopardize the entire research undertaking, given that a high degree 

of construct validity is an important prerequisite for drawing conclusions that can refer back to 

the theoretical phenomena.  

Originally, construct validity was evaluated in the context of psychological test scores 

embedded in the question of whether a test measures what it claims to measure (Cronbach 

& Meehl, 1955). From this perspective, researchers assess whether the pattern of relations that 

a test shows with other constructs reflects the theoretical phenomena of interest (Campbell & 

Fiske, 1959; Cronbach & Meehl, 1955). In reference to the definition of construct validity pro-

posed by Shadish et al. (2002), construct validity should be considered from a more compre-

hensive perspective on all operational aspects of a research question (not only for particular 

tests and measures). Moreover, despite never reaching a state of perfect construct validity 

(Borsboom, 2006; Cronbach & Meehl, 1955; Messick, 1988) and rather than seeing construct 

validity as a characteristic of test scores, this concept should remind researchers to constantly 

evaluate the degree to which theoretical assumptions and their empirical implementations are 

appropriate and justified (e.g., Borsboom, Mellenbergh, & van Heerden, 2004; Shadish et al., 

2002; Smith, 2005).5 Thus, in contrast to earlier assumptions about construct validity (Camp-

bell & Fiske, 1959; Cronbach & Meehl, 1955), more recent deliberations have emphasized a 

stronger theoretical focus, which begins long before patterns of correlations are assessed. In-

stead, it begins when the construct is defined and the choice of measures and methods are 

scrutinized in reference to the theoretical definition (Borsboom et al., 2004; Smith, 2005). Ac-

cording to Marsh, Martin, and Hau (2006) and Marsh and Hau (2007), a construct validation 

                                                 
5 Borsboom et al. (2004) and Borsboom, Cramer, Kievit, Zand Scholten, and Franic (2009) suggested that re-

searchers should refrain from using the term ñconstruct validityò in reference to the problems involved in previous 

conceptions of construct validity as a characteristic of test scores. By contrast, they suggested that researchers 

should embrace the more global term ñ(test) validityò in reference to the (theoretical) properties of tests.  
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perspective includes taking into consideration the interwoven and interdependent relations be-

tween theory, measurement, empirical research, and practice.  

Besides constructing specific measures to assess a construct, another important part of 

this construct validity approach includes addressing the selection of appropriate statistical mod-

els that depict the theoretical research question and test it statistically (Borsboom et al., 2004; 

Marsh & Hau, 2007). In psychological research, unobserved theoretical constructs can be mod-

eled by using observed measures within the framework of latent variable models (Borsboom et 

al., 2003). Latent variable models offer a flexible set of tools that can be applied to analyze 

complex multivariate, longitudinal, and multilevel theoretical phenomena. Yet, with the rise of 

latent variable models, Marsh and Hau (2007, p. 155) identified ñan ever widening gap between 

óstate-of the-artô methodological and statistical techniques [é] and the actual skill level of 

many applied researchers.ò Thus, previous research has often suffered from a lack of an actual 

integration of theory and methods because scientific journals and training programs have fo-

cused on either theoretical or methodological questions in psychology (Borsboom, 2006; 

Marsh & Hau, 2007). Yet, particularly when it comes to nonexperimental designs or complex 

data structures, sophisticated statistical solutions are necessary for representing the theoretical 

phenomena of interest appropriately. Accordingly, Herbert Marsh and his colleagues proposed 

and coined a research agenda ñthat is at the cutting edge of both latest methodological devel-

opments and substantive issues ï methodological-substantive synergiesò (Marsh & Hau, 2007, 

p. 168). In response, in a very extensive series of papers, the group of researchers working with 

Herbert Marsh applied sophisticated methodological advances to address substantive research 

questions (e.g., Marsh, Lüdtke, Trautwein, & Morin, 2009; Marsh, Lüdtke, Robitzsch et al., 

2009; Marsh, Muthén et al., 2009; Marsh, Liem, Martin, Morin, & Nagengast, 2011; Marsh, 

Nagengast, & Morin, 2013; Marsh, Kuyper, Morin, Parker, & Seaton, 2014; Marsh & Scalas, 

2018; Morin, Maïano, Marsh, Janosz, & Nagengast, 2011; Morin et al., 2013; Morin, Arens, & 

Marsh, 2016; Nagengast & Marsh, 2011; Nagengast et al., 2011). More generally, past psycho-

logical research has demonstrated that methodological innovations were often generated from 

substantive theoretical questions, and at the same time, methodological developments substan-

tially shaped scientific understanding and inspired further theoretical advances (Greenwald, 

2012; Marsh & Hau, 2007). 

Most often, there is not only one methodological approach that provides the only solution 

to a theoretical question, but it is fruitful to derive multiple perspectives (e.g., multiple methods 

to assess or analyze data) and compare their consequences (Marsh, Martin et al., 2006; Marsh 
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& Hau, 2007). Multiple operationalizations of a research question can help to reduce the bias 

that can occur when only one specific methodological approach is applied, which can result in 

an underrepresentation or confounding of the phenomena of interest (Marsh, Martin et al., 

2006; Marsh & Hau, 2007; Shadish et al., 2002). Furthermore, instead of relying on one method 

to analyze a research question, multiple methodological perspectives can enhance the transpar-

ency of the research, given that they reduce the risk for a selective results-driven presentation 

of research findings (Steegen, Tuerlinckx, Gelman, & Vanpaemel, 2016).  

In reference to the three emerging areas of interest presented above (conceptualization of 

higher order global self-concept, state and trait self-esteem, link between social relationships 

with teachers and self-esteem), the present dissertation attempts to merge theoretical questions 

with different methodological implementations. Therefore, I will be zooming in on methodo-

logical representations of higher order constructs, states and traits, and reciprocal relations. 

1.5.1 Higher Order  Constructs 

The first emerging question identified in this dissertation addresses the conceptualization 

of global self-concept as the apex of a multidimensional hierarchy of self-concept (Shavelson 

et al., 1976). Along with hierarchical self-concept, there is a variety of psychological constructs 

that can be conceptualized as hierarchical in nature. Among the most prominent examples are 

intelligence (e.g., Cattell, 1940, 1963; Gustafsson, 1984; Vernon, 1950) and well-being (e.g., 

Chen, West, & Sousa, 2006; Gallagher, Lopez, & Preacher, 2009). Hierarchical constructs en-

compass subconstructs at different levels of the hierarchy. For example, in hierarchical self-

concept, there is global self-concept at the apex of the hierarchy and more domain-specific self-

concepts at lower levels of the hierarchy (Marsh & Shavelson, 1985; Shavelson et al., 1976). 

Neither domain-specific self-concepts nor global self-concept can be observed directly but ra-

ther have to be operationalized through observable measures and further modeling approaches 

(Brunner, Nagy, & Wilhelm, 2012). In self-concept research, there are well-established self-

report inventories that are designed to measure domain-specific self-concepts, which can be 

assessed in order to make inferences to the theoretical constructs on the lower level of the 

hierarchy of self-concept (Marsh & O'Neill, 1984). When it comes to higher order levels of the 

hierarchy, there have been diverging definitions on how to operationalize these more global 

constructs. On the one hand, global self-esteem has been measured directly, such as with the 

Rosenberg Self-Esteem Scale (Rosenberg, 1965, 1989). On the other hand, global self-concept 

has been modeled by using lower order self-concepts (Marsh & Shavelson, 1985). When mod-
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eling global self-concept using lower order self-concepts, the crucial question is how this mod-

eling should be implemented. This question needs to be grounded in theoretical assumptions 

about the conceptualization of global self-concept. Theoretically, on the one hand, global self-

concept could be conceptualized via a top-down process by which global self-concept affects 

the lower order self-concepts, but on the other hand, it could be a bottom-up process by which 

lower order self-concepts form global self-concept. These two theoretical ideas can be repre-

sented through different methodological implementations.  

Methodological implementations. A latent variable model is a strong tool that can be 

used to operationalize unobserved higher order constructs (e.g., global self-concept) on the 

basis of individualsô standing on lower order constructs (e.g., domain-specific self-concepts). 

Based on the underlying theoretical mechanisms, there are two broad types of latent variable 

models (Bollen & Lennox, 1991), which can be applied to model relations between indicators 

and first-order latent variables, but also, as in the present case, between higher order and lower 

order latent variables (Diamantopoulos, Riefler, & Roth, 2008): In reflective models, the un-

derlying higher order construct causes differences in the indicators (here: lower order self-con-

cepts), which is why these indicators are often described as effect indicators (Blalock, 1964). 

These models draw on classical test theory, which conceptualizes indicators as determined by 

the latent variable (here: the higher order construct) and an error term (Lord & Novick, 1968). 

As such, the latent variable itself is free from measurement error. Reflective models call for 

high correlations between the indicators because they should represent a unidimensional con-

struct (Bollen & Lennox, 1991). The most prominent implementation of this idea on the level 

of higher order constructs would be a second-order factor model (see Figure 1, Panel A), which 

explains the common variance between the first-order factors.6 Reflective models are the most 

common models in psychological research. Yet, it is unclear whether their preponderance is 

driven by the theoretical fit between reflective models and psychological constructs, or rather 

by their popularity and simple implementation (Rhemtulla, van Bork, & Borsboom, 2015, 

2019). Thus, it is possible that the easy availability of the respective software and the wide-

spread understanding of reflective measurement models as the state-of the art method have 

fundamentally shaped the rise of reflective measurement models (Rhemtulla et al., 2019).  

 

                                                 
6 Along with second-order factors, there are also other configurations of reflective structural models that are aimed 

at depicting hierarchical constructs, such as bifactor models (e.g., Brunner et al., 2010; Brunner et al., 2012; Gus-

tafsson & Balke, 1993).  
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A) Second-order factor  

 

 

B) Model-based latent composite score 

 

 

Figure 1. Simplified graphical representation of the second-order factor and the model-based 

latent composite score for global self-concept. Residual variances of the indicators are not 

displayed.  

 

By contrast, in formative models, the indicators (here: lower order self-concepts) are 

conceptualized as causes of the higher order construct. Thus, the construct is formed by the 

indicators, and this conceptualization does not require substantial correlations between the in-
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dicators (Bollen & Lennox, 1991). In these models, the measures are described as causal, form-

ative, or composite indicators7 (Blalock, 1964; Bollen & Lennox, 1991; but see Bollen & 

Bauldry, 2011). Yet, challenges in the implementation of different configurations of formative 

models (e.g., model identification or handling of missing data) might have resulted in a steady 

turning away from formative models (Bollen & Diamantopoulos, 2017). Surprisingly, concep-

tual questions about the nature of the underlying theoretical construct have often played a minor 

role in the selection of the model (Edwards & Bagozzi, 2000; Rhemtulla et al., 2019). One 

reason for this status could be that an empirical implementation using sophisticated latent var-

iable models with a formative modeling approach had been missing. A new methodological 

development could provide this missing piece (Rose, Wagner, Mayer, & Nagengast, 2019; for 

details, see Study 1 in this dissertation): Inspired by latent change score models, the model-

based latent composite score (see Figure 1, Panel B) enables researchers to build composite 

scores that are free from measurement error and to incorporate full information maximum like-

lihood estimation. The latent composite score is also comparably easy to implement in conven-

tional statistical software (Rose et al., 2019). In addition, in contrast to traditional formative 

measurement models, the model-based latent composite score does not require an outcome 

variable in order to be identified (Bollen & Davis, 2009; Bollen & Bauldry, 2011).  

Integrating methods and theoretical assumptions about global self-concept. In pre-

vious research on the hierarchy of self-concept, global self-concept was typically modeled by 

using a reflective model (i.e., second-order factor; e.g., Marsh & Shavelson, 1985; Marsh, 

1987b). However, this revealed empirical problems (e.g., small variances for global self-con-

cept) because the lower order self-concepts did not show substantial correlations. Interestingly, 

the idea of applying reflective models to model global self-concept was primarily inspired by 

the rise of these models in the field of intellectual abilities (Shavelson et al., 1976; Vernon, 

1950). A reflective model on the hierarchy of self-concept would assume a top-down concep-

tualization in that global self-concept causally affects lower order self-concepts. At the same 

time, theoretical ideas about the relations between global self-concept and lower order self-

concepts were more aligned with the process by which global self-concept is formed 

                                                 
7 Whereas some papers use the terms causal, formative, or composite indicators interchangeably (e.g., Bollen & 

Lennox, 1991), more recent publications distinguish between causal and composite indicators as different classes 

of constructs and refrain from the term formative indicators (Bollen & Bauldry, 2011). However, in the present 

study, I refer to composites as part of the conceptual idea of formative models and, therefore, I do not further 

distinguish the terms composite and formative indicators (respectively composite and formative models).  
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(Shavelson et al., 1976). There has been little research on a formative perspective on the hier-

archy of self-concept. Interestingly, the few existing studies go back to the time before the 

Shavelson model was introduced. However, back then, self-concept items were barely theoret-

ically defined (e.g., Coopersmith, 1967; Fitts, 1965), and sophisticated formative modeling ap-

proaches that could account for missing data or measurement error were missing. A new em-

pirical method can now provide a sophisticated approach that can be used to implement the 

process by which global self-concept is formed using a model-based latent composite score. 

Subsequently, an empirical comparison of the consequences of a reflective versus a formative 

representation (see Figure 1) is needed in order to improve the understanding of the elusive 

construct of global self-concept as well as the differences resulting from such implementations 

of higher order constructs. 

1.5.2 States and Traits  

The second emerging question outlined above (see Chapter 1.4) is the question of how 

stable self-esteem is, given that previous research used an almost axiomatic approach to meas-

ure trait-like self-esteem and subsequently observed large amounts of trait variance (Orth 

& Robins, 2014; Trzesniewski et al., 2003). At the same time, some scholars have emphasized 

the role of state self-esteem (e.g., Heatherton & Polivy, 1991; Leary & Baumeister, 2000). 

More generally, the differentiation of states and traits is an important concept across psycho-

logical research, which classifies constructs regarding their consistency over time (Eysenck, 

1983). Traits are defined as ñrelatively enduring psychological characteristics that influence 

peopleôs thoughts, feelings and behaviorsò (Nezlek, 2007, p. 791). For many decades, the trait 

concept was the driving force in personality research (McCrae & Costa, 2008), but this focus 

shifted to some extent when personality researchers began to observe substantial changes in 

personality constructs across the lifespan (e.g., Nezlek, 2007; Roberts & DelVecchio, 2000; 

Roberts et al., 2006; Roberts, 2009). States are described as thoughts, feelings, and behaviors 

that change across time and situations (Nezlek, 2007). The state perspective has mainly guided 

research on affective constructs such as anxiety and mood (Spielberger, 1966). Yet, states have 

conquered a broader range of psychological disciplines, such as educational or personality re-

search (e.g., Nezlek, 2007; Rieger et al., 2017; Roberts et al., 2006; Roberts, 2009, 2018). Even 

if, on the basis of their theoretical definitions, some constructs might be better suited as traits 

and others as states, it has been argued that most constructs need to be considered at different 

levels on a state-trait continuum (Epstein & O'Brien, 1985; Fleeson & Jayawickreme, 2015; 
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Geiser, Götz, Preckel, & Freund, 2017; Hertzog & Nesselroade, 1987; Rieger et al., 2017; 

Roberts & Wood, 2006; Roberts, 2018; Wrzus & Roberts, 2017). 

Methodological implementations. Despite a consensus on the assumption that traits are 

more enduring and states are more situational, different objectives across empirical studies as 

well as different assumptions about the nature of states and traits have led to different empirical 

operationalizations of states and traits. These operationalizations have come primarily from 

two perspectives that have mostly functioned independently:  

The first operationalization addresses state and trait measures of a construct. This means 

that researchers implicitly or explicitly place their construct of interest along the state-trait con-

tinuum by choosing an appropriate time frame (e.g., ñDuring the last houréò; ñDuring the last 

two weekséò; ñIn generaléò) with respect to which participants are asked to rate their an-

swers. Accordingly, the time frames used in a questionnaire can be considered implementable 

and observable translations of states and traits. Therefore, the time frames need to be evaluated 

critically with regard to their degree of construct validity when referring back to the theoretical 

construct and the corresponding research question. The pioneer measurement-based differen-

tiation of traits and states has been made in reference to anxiety (Spielberger, 1966), followed 

by other affective constructs, such as positive and negative affect or depression (Spielberger, 

1995; Watson, Clark, & Tellegen, 1988). Yet, with regard to most other psychological con-

structs, researchers have tended to stick to only one specific time frame across different studies. 

However, a re-evaluation of whether the time frame matched the underlying theoretical con-

struct of interest in different research questions has rarely been made. For example, when in-

terested in short-term shifts in a construct, the time frame of ñIn generaléò might not target 

the theoretical phenomenon of interest. There has been no universal answer to the question of 

which time frame is appropriate for assessing states and traits. One reason for this is the com-

plexity of this question, given that it needs to be addressed in the context of a specific construct, 

a specific design, and a specific research question. For example, when setting different con-

structs in relation to each other, an important consideration would be whether the time frames 

of different constructs need to be comparable in order to rule out confounds that are due to the 

time frame. 

The second operationalization of states and traits is based on a decomposition of the var-

iance of observed measures into trait and state (residual) variance and an error term (Geiser et 

al., 2017; Kenny & Zautra, 1995, 2001; Steyer, Ferring, & Schmitt, 1992; Steyer, Schmitt, & 
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Eid, 1999), regardless of the time frames used to assess the constructs. Results on the decom-

position of variance have been applied to address the stability of the measures over time but 

have also led researchers to draw conclusions about the state- or trait-like nature of a construct. 

Among the most prominent methodological approaches that have been applied to decompose 

variance over time is latent state-trait (LST) theory (Steyer et al., 1992; Steyer et al., 1999; see 

Figure 2) as an extension of classical test theory. According to LST theory, a psychological 

state is a compound of multiple aspects that led to the manifestation of the state observation. 

These aspects include stable characteristics of a person (traits), features of the situations, as 

well as the interaction between the person and the situation (Steyer et al., 1999). LST theory is 

based on the assumption that ñmeasurement does not take place in a situational vacuumò 

(Steyer et al., 1999, p. 392) but always includes both characteristics of the person and charac-

teristics of the situation. LST theory is in line with classical test theory, which proposes that 

any observed measure is a function of a true score variable and an error variable (Lord 

& Novick, 1968; see also the reflective model in Chapter 1.5.1). In LST theory, the true score 

variable is described as the latent state variable. Given multiple time points and therefore mul-

tiple latent state variables, the variance of the latent state variables can be further decomposed 

into trait variance, which is specific to the person, and latent state residual variance, which is 

due to the situation and the specific person in a situation (i.e., occasion-specific effects). Fol-

lowing the definition from LST theory, latent state residuals are uncorrelated with the trait 

factor and the error component. 

 

Figure 2. Simplified graphical representation of the latent state-trait model. The residual vari-

ances of the indicators are not displayed. 
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Taken together, research studies that have applied these two approaches to capturing the 

consistency of constructs have used the same terms (i.e., states and traits), yet they have oper-

ated fairly independently. Given that, in the past, researchers have often used the terms states 

and traits without further specifying whether they meant the measurement approach or the var-

iance-proportion approach, this might have produced inaccuracies and confusion among re-

searchers. The approaches are not opposed to each other; rather, they must be interwoven, given 

that both are aimed at classifying constructs on the basis of their consistency. More specifically, 

if a construct is measured with a trait time frame, it is likely to obtain larger amounts of trait 

variance than a construct with a state time frame. Parallel to the present dissertation, a recently 

published paper asked how state and trait measures of anxiety are related to the proportions of 

state (residual) and trait variance (Lance, Christie, & Williamson, 2019). They observed that 

both state and trait measures consisted of a majority of trait variance, yet state measures re-

vealed (in total) less trait variance and more state (residual) variance than trait measures. Except 

for this first attempt to merge state and trait measures with the decomposition of state-trait 

variance, there has been a large gap between these two streams of research, and they have yet 

to be interlinked systematically.  

Integrating methods and theoretical assumptions on state and trait self-esteem. The-

oretically, self-esteem has mostly been considered a trait-like construct (i.e., a relatively endur-

ing individual characteristic), yet there has also been research emphasizing state aspects of self-

esteem (Donnellan et al., 2012; Heatherton & Polivy, 1991; Wagner et al., 2016). Previous 

research has usually applied a measure that incorporated a trait time frame (Rosenberg, 1989). 

There are less frequently used self-esteem measures that address more state-like approxima-

tions of self-esteem (Heatherton & Polivy, 1991; Ravens-Sieberer et al., 2001), but the conse-

quences of applying state and trait self-esteem measures have not been analyzed systematically, 

and there has certainly not been systematic variation in bivariate research questions. Regarding 

the decomposition of state-trait variance, previous self-esteem research has indicated that the 

majority of variance in global self-esteem could be explained by a latent trait, whereas the 

latent state residual has been found to explain smaller but still substantial amounts of the vari-

ance (Donnellan et al., 2012; Wagner et al., 2016). However, these analyses have almost ex-

clusively been based on trait measures of self-esteem and never included systematic variations 

in the measurement of state and trait self-esteem. One possible way to approach this research 

gap is to assess both state and trait measures of self-esteem and experimentally test their con-

sequences for the decomposition of state-trait variance. Table 1 depicts four exemplary items 
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from the Rosenberg Self-Esteem Scale (RSE; Rosenberg, 1989). In the original version, the 

items were framed with a trait-like time frame (ñIn generaléò). In addition, it would be possi-

ble to apply a different, more state-like time frame in order to construct a state measure of self-

esteem. An experimental, longitudinal application of variations in the time frames could enrich 

the understanding of the interwoven nature between state-trait measures and state-trait variance 

components of global self-esteem. 

 

Table 1  

Sample Items from the Trait and State Versions of the Rosenberg Self-Esteem Scale (RSE) 

Self-esteem trait  Self-esteem state 

In generalé  During the last 2 weeks  ... 

...I am satisfied with myself.  ...I was satisfied with myself. 

éI think I am no good at all. (R)  éI often thought I was no good. (R) 

éI feel that I have a number of good qualities.  éI felt I had a number of good qualities. 

éI am able to do things as well as most other 

people.  
éI was able to do things as well as most 

other people. 

Note. Trait self-esteem items stem from Rosenberg (1989). Items reproduced with permission from 

Wesleyan University Press. For a complete list of the items, see the Supplemental Material from Study 

2 in the present dissertation. 

 

1.5.3 Reciprocal Relations  

Considerable research interest has been attributed to the reciprocal relations between 

self-esteem and individual variables, such as depressive symptoms (Sowislo & Orth, 2013), as 

well as environmental variables, such as social relationships (Harris & Orth, 2019). Studying 

prospective relations between different constructs over time is a central concern that has driven 

psychological research (Orth et al., 2020; Usami, Murayama, & Hamaker, 2019). Traditionally, 

cross-lagged panel models (CLPMs) have been applied to answer such research questions. 

However, recently, a debate on between- and within-person effects stimulated the creation of 

a variety of other analytical models for addressing reciprocal relations (for an overview of these 

models, see Orth et al., 2020; Usami, Murayama, et al., 2019; Usami, Todo, & Murayama, 

2019; Zyphur, Allison et al., 2019; Zyphur, Voelkle et al., 2019). In a nutshell, these models 

differ in their assumptions about the need to explicitly model enduring between-person differ-

ences and trajectories over time. These technical variations come along with relevant differ-

ences in the interpretation of the paths of interest. Even though conceptual differences should 
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be the major concern of researchers when choosing one of these models for their research (Orth 

et al., 2020), many previous applications of and discussions about the models have suffered 

from justifications that were based on alleged empirical reasons, common standards, ideolo-

gies, or battles of power. This poses a clear threat to construct validity, given that the method-

ological implementation should be the most adequate translation of the theoretical research 

question. In the present dissertation, I want to narrow the perspective two three configurations 

of models to address reciprocal relations. 

Methodological implementations. The most widespread analytical model that has 

been applied to analyze reciprocal relations over time is the cross-lagged panel model (CLPM; 

Biesanz, 2012; see Figure 3, Panel A). The CLPM indicates whether individual differences in 

one construct predict individual differences in the other construct when controlling for previous 

individual differences in the second construct. Hence, with the help of cross-lagged panel mod-

els, it is possible to address questions about prospective relations of overall individual differ-

ences in constructs (e.g., individual differences in student-teacher relationships and self-es-

teem; for an example, see Table 2). Despite the popularity of the CLPM, Hamaker, Kuiper, and 

Grasman (2015) set up an influential critique against traditional cross-lagged panel modelsða 

critique widely received and adopted by the scientific community. According to Hamaker et 

al. (2015), a drawback of the CLPM is that it controls only for year-to-year stability but not for 

enduring ñtrait-likeò differences over time (for a previous critique, see Rogosa, 1980). In line 

with the framework of multilevel models for longitudinal data (i.e., occasions nested within 

individuals), Hamaker et al. argued that the CLPM fails to disentangle the within-person level 

from the between-person level, which can result in fallacies regarding the effect on the within-

person level. Therefore, it has been argued that researchers should control for stable between-

person differences by modeling a random intercept for each construct (Cole, Martin, & Steiger, 

2005; Hamaker et al., 2015; Usami, Murayama et al., 2019). 

Multiple configurations of cross-lagged models with a random intercept have been proposed. 

The most prominent version is the random intercept cross-lagged panel model (RI-CLPM; 

Hamaker et al., 2015; see Figure 3, Panel B).8 The RI-CLPM includes random intercept factors, 

which account for the common variance in the constructs over time, and these random intercept 

factors are correlated between constructs. Here, autoregressive and cross-lagged coefficients 

are estimated on the basis of the deviation from the typical level. A cross-lagged coefficient 

                                                 
8 The RI-CLPM is equivalent to a bivariate Trait-State Occasion (TSO) model with autoregressive and cross-

lagged effects (Cole, Martin, & Steiger, 2005; Eid, Holtmann, Santangelo, & Ebner-Priemer, 2017). 
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A) CLPM 

 

B) RI-CLPM 
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C) LST-CLPM 

 

Figure 3. Simplified graphical representation of a four-wave CLPM, RI-CLPM, and LST-

CLPM. The residual variances of the indicators are not displayed. In the RI-CLPM at T1, the 

within-person deviations (WX1 and WY1) technically have a variance; however, these are ac-

tually residual variances.  

 

indicates whether individual differences in within-person deviations in one construct predict 

individual differences in within-person deviations in the second construct while controlling for 

previous individual differences in within-person deviations in the second construct (for an ex-

ample, see Table 2). Thus, the RI-CLPM addresses the intraindividual level because within-

person deviations are the entity of interest.  

Another similar but not yet well-established model is the autoregressive cross-lagged 

model with unit effects (AR-CL model with units effects from Zyphur, Allison, et al., 2019), 

which puts autoregressive and cross-lagged paths on the latent (state) variables themselves 

while controlling for the random intercept factors. I will refer to this model as a latent state-



38 INTRODUCTION AND THEORETICAL BACKGROUND  

trait cross-lagged panel model (LST-CLPM; see Figure 3, Panel C) because it is a bivariate 

version of the autoregressive latent state-trait model (Steyer & Schmitt, 1994; Steyer, Mayer, 

Geiser, & Cole, 2015; for further explanation, see Study 2 of this dissertation). In line with the 

CLPM, this model addresses prospective relations on the basis of individual differences at a 

specific time point. However, in line with the RI-CLPM, the LST-CLPM controls for stable 

between-person differences in the outcome variable (for an example, see Table 2). More gen-

erally, the LST-CLPM explicitly points to the relation between latent state-trait models (Steyer 

et al., 1992) and cross-lagged models that include a random intercept. Whereas the random 

intercept factor represents the trait variance, within-person deviations represent the state resid-

ual variance from the latent state-trait model.  

An overview of the characteristics of the CLPM, the RI-CLPM, and the LST-CLPM is 

presented in Table 2.9 As indicated in Table 2, the models differ in (a) their conceptual idea, 

(b) whether they include a random intercept (i.e., trait variance), and (c) whether the cross-

lagged (and autoregressive paths) are based on the latent state variance or the latent state resid-

ual variance. Subsequently, the interpretation of cross-lagged paths varies across the models. 

Another technical difference that is not displayed in the table is that the RI-CLPM and the LST-

CLPM require at least three waves of data in order to be identified, whereas the CLPM requires 

only two waves of data. Along with this technical requirement, the number of waves can pos-

sibly affect the decomposition of the variance because the random intercept (i.e., trait variance) 

represents the common variance across all available waves. Yet, the more waves there are 

available, the more reliable the estimation of the random intercept (i.e., latent trait variance) 

will be (Rogosa, 1980; Singer & Willett, 2003). Correspondingly, a previous review of differ-

ent cross-lagged panel models observed that models including random intercept factors had 

higher convergence rates when more waves of data were included (Orth et al., 2020). Overall, 

previous studies that compared these and other configurations of cross-lagged models based on 

real and simulation data observed that the CLPM showed the best convergence rates in com-

parison with other cross-lagged models (Orth et al., 2020; Usami, Todo, et al., 2019). Previous 

papers reviewing different cross-lagged models have made different recommendations to read-

ers. Whereas some have implied that researchers should completely turn away from traditional 

cross-lagged panel models due to the confounding of within- and between-person variance 

                                                 
9 Another similar model that includes random intercept factors is the STARTS model (Kenny & Zautra, 1995, 

2001). The RI-CLPM can be considered a special case of the STARTS model (Hamaker et al., 2015). In the 

STARTS model, in addition to the RI-CLPM, the measurement error is modeled explicitly. However, the STARTS 

model is often difficult to estimate and requires a substantial number of waves. 
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(Hamaker et al., 2015; Usami, Murayama et al., 2019), others have argued that the CLPM 

should be used given the large interest in between-person effects (Orth et al., 2020). 

Integrating methods and theoretical assumptions about teacher-student relation-

ships and self-esteem. The different configurations of cross-lagged models presented above 

are based on different conceptual ideas about the underlying mechanisms, and they have dif-

ferent corresponding translations for modeling the complexity of longitudinal data. An im-

portant differentiation is whether researchers are interested in overall individual differences 

between persons or whether they are interested in within-person shifts in constructs as the 

driver of the underlying psychological process. Previous research on reciprocal relations be-

tween social relationships and self-esteem has almost exclusively relied on the traditional 

CLPM (Harris & Orth, 2019). One recent study that investigated the relation between family 

environment and self-esteem applied both the CLPM and the RI-CLPM (Krauss et al., 2019). 

The two models showed similar patterns of results, but more empirical problems (e.g., noncon-

vergence) occurred with the RI-CLPM. Theoretical models on the relations between social re-

lationships and self-esteem were not specific enough to derive which of these two models 

should be addressed. For example, sociometer theory (Leary & Baumeister, 2000) suggested 

that social relationships gauge self-esteem; however, this can be based on two different per-

spectives. For example, in the relation between student-teacher relationships and self-esteem, 

the focus could be on either (a) individual differences in studentsô relationships with their 

teacher as predictors of individual differences in self-esteem or (b) studentsô deviations from 

the typical relationships with their teacher as the source of interest. The first focus is of partic-

ular relevance for those interested in understanding individual differences in student-teacher 

relationships and self-esteem. The second focus is particularly relevant from an intraindividual 

perspective, stressing the relevance of within-person deviations. From this perspective, the ab-

solute level of student-teacher relationships and self-esteem is not of particular interest; rather, 

it is the individualsô deviations from their typical scores on these variables (independent of 

where on the continuum this deviation takes place). Comparing these could be particularly 

insightful in an extensive longitudinal design that can reliably estimate enduring trait differ-

ences. 

Integrating cross-lagged models and latent state-trait models. As indicated above, 

different configurations of cross-lagged models are closely connected to latent state-trait mod-

els. For example, a random intercept factor reflects the trait factor that is present in the latent 

state-trait model. From this perspective, further research integrating these classes of models 
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could provide important insights into the specificities and differences between the different 

cross-lagged models. Moreover, because latent state-trait models are likely to be interwoven 

with state-trait measures (see Chapter 1.2), the joint consideration of cross-lagged models and 

the twofold state-trait operationalizations (state-trait measures and state-trait variance) could 

be used to further extend this integrative perspective. A particularly interesting context for such 

an undertaking represents the reciprocal relations between self-esteem and depressive symp-

toms. The vast amount of research on this relation has traditionally applied cross-lagged panel 

models (CLPMs) and has relied on trait measures of self-esteem and state measures of depres-

sive symptoms. The results have indicated that trait self-esteem predicts state depressive symp-

toms (see Chapter 1.3.1). However, it is entirely unclear how state-trait variations in the meas-

urement of self-esteem and depressive symptoms would impact the results on this longstanding 

research question, let alone the consequences of using cross-lagged models that have incorpo-

rate latent state-trait models (e.g., the LST-CLPM).  
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Table 2 

Characteristics of Three Types of Cross-Lagged Panel Models  

Model Conceptual idea Random intercept 
Cross-lagged paths based 

on... 
Exemplary interpretation 

CLPM Individual differences in X at T1 

predict individual differences in Y 

at T2 (controlling for individual 

differences in Y at T1). 

No Latent state variance Students with higher teacher sup-

port than others are predicted to 

have higher self-esteem at the next 

time point, controlling for prior 

self-esteem. 

 

RI-CLPM Individual differences in devia-

tions from the typical level of X at 

T1 predict individual differences 

in deviations from the typical 

level of Y at T2 (controlling for 

individual differences in devia-

tions in Y at T1). 

Yes Latent state residual  

variance 

Students with deviations from the 

typical amount of teacher support 

that are higher than other studentsô 

deviations are predicted to have 

higher deviations from the typical 

level of self-esteem compared with 

other studentsô deviations while 

controlling for previous deviations 

from the typical level of self-es-

teem. 

 

LST-CLPM Individual differences in X at T1 

predict individual differences in Y 

at T2 controlling for individual 

differences in the typical level of 

Y (and additionally controlling for 

individual differences in Y at T1). 

Yes Latent state variance Students with higher teacher sup-

port than others are predicted to 

have higher self-esteem at the next 

time point, controlling for previous 

self-esteem and controlling for their 

typical level of self-esteem. 

Note. CLPM = Cross-lagged panel model; RI-CLPM = Random intercept cross-lagged panel model; LST-CLPM = Latent state-trait cross-lagged 

panel model.  
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2 AIMS AND RESEARCH QUESTIONS  

The present dissertation investigates emerging questions about global self-esteem by 

integrating substantive theoretical considerations and different methodological implementa-

tions. Global self-esteem is a central psychological construct as it describes individualsô overall 

feelings of worth, which are closely linked to psychological indicators of mental health (James, 

1890/1963; Orth & Robins, 2014; Rosenberg, 1989). The study of self-esteem is of particular 

concern during adolescence and early adulthood because, in this phase, individuals have to face 

important challenges in life and are therefore more responsive to changes in self-esteem (Har-

ter, 1998; Rosenberg, 1986). Specifically, the present dissertation addresses questions about 

the conceptualization, stability, and reciprocal relations of self-esteem. In doing so, the present 

dissertation builds on an integration of theory and methods. This approach is motivated by the 

aim to refine the translation of theoretical questions into their corresponding methodological 

operationalizations (Borsboom, 2006; Shadish et al., 2002). In fact, a substantive-methodolog-

ical integration can create synergistic effects for a more granulated understanding of both the-

ory and methods (Greenwald, 2012; Marsh & Hau, 2007). Therefore, this dissertation is 

grounded in two overarching objectives. 

The first objective is to improve the understanding of self-esteem. For this purpose, I 

want to address three emerging areas of interest in research on self-esteem outlined in Chapter 

1.4. First, I want to examine different conceptualizations of global self-concept as the apex of 

a multidimensional hierarchy (bottom-up vs. top-down) and set them in the relation to unidi-

mensional global self-esteem. Second, I aim to study the state-trait implementation of self-

esteem and its consequences for the relation to depressive symptoms. Third, I want to investi-

gate within- and between-person effects of the reciprocal relations between student-teacher 

relationships and self-esteem over time.  

The second objective is to improve the understanding of different methodological im-

plementations stimulated by and empirically tested in research on self-esteem. The field of self-

esteem research is a particularly fruitful environment for this undertaking because it is based 

on a large history of research, including a variety of theoretical and empirical work. I want to 

provide insights into the consequences of different operationalizations of higher order con-

structs, states and traits, as well as the consequences of using different cross-lagged models to 

analyze reciprocal relations. All of these methodological challenges are important far beyond 
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the scope of research on self-esteem, but more broadly, they are centrally relevant across for 

example educational, personality, and developmental psychology.  

In order to integrate theory and methods in research on self-esteem, I draw on three 

empirical studies:  

Study 1 (Rethinking the Elusive Construct of Global Self-Concept: A Latent Composite 

Score as the Apex of the Shavelson Model) merged theoretical and methodological perspectives 

on the conceptualization of global self-concept, which has been described as the apex of a 

multidimensional hierarchy of self-concept. We applied a reflective modeling approach using 

second-order factor models in which global self-concept affects lower order domain-specific 

self-concept, and we compared this approach with a more formative modeling approach that 

used a model-based latent composite score to capture the process by which global self-concept 

is formed on the basis of lower order self-concepts. In order to compare the consequences of 

applying each of the two approaches, the study evaluated internal criteria (i.e., correlations 

between lower order self-concepts, variances, stabilities) and external criteria (i.e., relations 

with other constructs) of the models in three independent samples with adolescents and young 

adults.  

Study 2 (How State and Trait Versions of Self-Esteem and Depressive Symptoms Affect 

Their Interplay: A Longitudinal Experimental Investigation) addressed the question of the sta-

bility of  self-esteem by using a two-fold operationalization of states and traits (measurement 

and modeling approach). Using an exploratory and a confirmatory experimental longitudinal 

study, university students were randomly assigned to state and trait measures of self-esteem 

(and depressive symptoms). State and trait measures were operationalized by using different 

time frames in the questionnaires (ñIn generaléò vs. ñDuring the last 2 weekséò). Subse-

quently, the study examined the decomposition of state (residual) and trait variance in the dif-

ferent state/trait time frame conditions. In addition, the study examined how state-trait 

measures and the proportions of state-trait variance in self-esteem and depressive symptoms 

were related over time using cross-lagged panel models and latent state-trait cross-lagged panel 

models.  

Study 3 (Is Teacher Attachment Prospectively Related to Self-Esteem? A 10-Year Lon-

gitudinal Study of Mexican-Origin Youth) investigated whether student-teacher relationships 

(i.e., studentsô attachment to their teachers) and self-esteem are reciprocally related over time. 

In order to study these reciprocal relations, the study applied traditional cross-lagged panel 
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models (i.e., focus on overall between-person differences) as well as random intercept cross-

lagged panel models (i.e., focus on differences in within-person deviations). Besides capturing 

reciprocal relations during the years of schooling, the study extended the perspective to self-

esteem development up to 4 years after the end of high school. The study used data from an 

extensive longitudinal data set of Mexican-origin youths living in California, including yearly 

assessments from age 11 to age 21.  

In order to increase the transparency and robustness of the empirical studies, this dis-

sertation adopted open science practices such as preregistration, replication, and open materi-

als. Study 1 was exploratory in nature. Study 2 included both exploratory and confirmatory 

studies. Study 3 was mostly confirmatory. For the confirmatory studies, I preregistered the 

research questions and analytical procedures, which can be found on the Open Science Frame-

work (links are provided in the studies). Studies 1 and 2 used multiple independent samples in 

order to increase the robustness of the results. More specifically, whereas in Study 1, multiple 

samples presented rather conceptual replications (e.g., by using different sets of self-concepts), 

Study 2 included a direct replication study that paralleled all the steps from the initial study. 

For all of the studies, I uploaded the syntax and output on the Open Science Framework (links 

are provided in the studies). 
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Abstract 

The multidimensional, hierarchical model of self-concept by Shavelson et al. (1976) is 

a cornerstone of modern self-concept research. Given the comprehensive research interest in 

it, it is surprising that one core aspect of this model has yet to be clarified: What is the best way 

to operationalize the elusive construct of global self-concept as the apex of the hierarchy? Pre-

vious research implemented global self-concept with reflective modeling procedures (e.g., sec-

ond-order factor models). Reflective models follow a top-down logic, which assumes that 

global self-concept affects lower order self-concepts. However, theoretical considerations of-

ten emphasize bottom-up processes, in which lower order self-concepts form a global self-

concept. Yet, a bottom-up approach has not garnered much empirical interest, most likely be-

cause the requisite statistical models have not been available. The recently proposed model-

based latent composite score can fill this gap. Therefore, we contrast top-down and bottom-up 

representations of global self-concept by comparing conventional second-order factors and 

model-based latent composite scores. Across three independent large-scale studies (Study 1: N 

= 8,068; Study 2: N = 3,876; Study 3: N = 2,095), our results indicate that composite scores 

have higher variances and a more plausible pattern of stabilities and correlations with external 

criteria (i.e., self-esteem, enjoyment of school, academic outcomes) than conventional second-

order factors. In fact, the second-order factor model yielded smaller variances that boosted the 

correlations to theoretically and partially empirically implausible levels. We discuss the con-

sequences of the two approaches and propose a latent composite score as the apex of the 

Shavelson model.  

 

Keywords: multidimensional hierarchical self-concept, Shavelson model, global self-concept, 

second-order factor, model-based latent composite score
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Rethinking the Elusive Construct of Global Self-Concept: A Latent Composite Score as 

the Apex of the Shavelson Model 

Jasmin has a low overall opinion of herself. Likewise, she thinks she is not good at math 

or English and does not think she has a lot of friends. By contrast, Rafael thinks he has many 

friends and feels fairly positive about English; however, he thinks he is not good at math. Over-

all, Rafael usually thinks positive thoughts about himself. These are two examples from a large 

array of configurations of self-perceptions that can be found across students. These examples 

pose a crucial question that has drawn the interest of researchers for decades: How are studentsô 

more global and more specific self-perceptions related? For example, does Jasminôs low over-

all view of herself shape how she sees herself in different areas of life (e.g., in math)? Or do 

her perceptions of different domains (e.g., math or her social life) form her overall view of 

herself?  

Just like Jasmin and Rafael, every student holds self-related perceptions in different 

areas of life and at different levels of specificity. These perceptions are typically referred to as 

self-concepts. The structure of self-concepts has been studied intensively across the last several 

decades of educational research. In this context, the Shavelson model (Marsh & Shavelson, 

1985; Marsh, 1987; Shavelson et al., 1976) has become the most influential model (cited 5,680 

times on Google Scholar in early 2020). The Shavelson model defines self-concept as a multi-

dimensional (i.e., including self-concepts in domains such as math, English, or social contexts) 

and hierarchically ordered (i.e., more global and broader self-concepts are located at higher 

levels of the hierarchy) construct. There is comprehensive and convincing evidence for the 

multidimensionality of self-concept (Brunner et al., 2010; Marsh & Shavelson, 1985; Marsh, 

1986b, 1987, 1990; Shavelson & Marsh, 1986), yet its hierarchical nature has puzzled research-

ers to this day. This is likely the case because an explicit, substantive definition of global self-

concept was missing from the Shavelson et al. (1976) article. Another major reason for this 

might be that theoretical considerations about the hierarchy postulated by Shavelson et al. 

(1976) do not seem to match up with the subsequent methodological implementations, but such 

a match would be an important requirement for drawing valid conclusions (Greenwald, 2012; 

Marsh & Hau, 2007). As a consequence, it is still unclear whether global self-concept is best 

conceptualized as being formed by more specific self-concepts in a bottom-up way or whether 

global self-concept is best conceptualized as a high-level construct that affects more specific 

self-concepts in a top-down manner. A better understanding of global self-concept is important 
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(a) because of its centrality in this influential model, (b) for identifying and better understand-

ing the emergence and long-term effects of global self-perceptions, and (c) for the potential to 

make decisions about starting points from which to successfully foster global self-concept.  

Besides a lack of clarity regarding the definition of global self-concept, methodological 

restrictions have limited researchers to using top-down concepts of global self-concept. Thus, 

widely available higher order factor models, which follow a top-down logic, have dominated 

the analyses of the Shavelson model (Shavelson et al., 1976) and its extensions (Brunner et al., 

2010; Marsh & Shavelson, 1985; Marsh, 1986b, 1987, 1990; Shavelson & Marsh, 1986). Until 

recently, alternative models that are more in line with the theoretical idea of bottom-up pro-

cesses and can account for measurement error have not been available to applied researchers. 

Using newly developed latent variable models for latent composite scores (Rose, Wagner, 

Mayer, & Nagengast, 2019), we examined a bottom-up representation of global self-concept. 

We compared this new approach with conventional reflective second-order factor models (see, 

e.g., Marsh & Hocevar, 1985) using three independent large-scale studies (Study 1: N = 8,068; 

Study 2: N = 3,876; Study 3: N = 2,095) that contained different sets of self-concept measures. 

To evaluate the consequences and implications of the two approaches, we targeted different 

internal criteria (i.e., intercorrelations between self-concept measures, descriptives, and stabil-

ities of global self-concept) as well as external criteria (i.e., correlations with different external 

criteria).  

A Second-Order Factor Operationalization of Global Self-Concept: An Evolutionary 

Impasse? 

According to Marsh and Craven (1997) and extended by Brunner et al. (2010), there 

have been different evolutionary phases in research on the structure of self-concept, and they 

have made different assumptions about global self-concept. Until the 1970s, self-concept re-

search appeared to be in a so-called Dustbowl Phase (Marsh & Craven, 1997) in which re-

searchers used multiple self-concept items and summed them to obtain a global self-concept 

score. However, the composition and inclusion criteria for the self-concept items (e.g., Coop-

ersmith, 1967; Fitts, 1965) lacked a solid theoretical and empirical foundation, and the meth-

odological approaches reflected contemporary standards in that researchers did not account for 

measurement error or missing data. 

To overcome the previous (theoretical) limitations of self-concept research, Shavelson 

et al. (1976) proposed a multidimensional (e.g., math, verbal, social) and hierarchically ordered 
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model of self-concept, which is commonly referred to as the Shavelson model. In this model, 

global (or general) self-concept is located at the apex of the hierarchy with academic and non-

academic self -concept at the intermediate level and self-concepts in different subdomains (e.g., 

math or physical appearance) at the lowest level, which we will refer to as lower order self-

concepts. However, Shavelson et al. (1976) made conflicting assumptions about the hierarchy. 

On the one hand, they posited that changes in higher order self-concepts require changes in 

lower order self-concepts, which implicitly suggests a bottom-up formation process within the 

hierarchy of self-concept. On the other hand, they compared the hierarchy of self-concept with 

the g-factor approach from the hierarchical structure of intellectual abilities (see, e.g., Spear-

manôs g-factor; Soares & Soares, 1977; Vernon, 1950). The latter consideration was imple-

mented via confirmatory factor analysis, which assumes a reflective latent variable model that, 

if interpreted in a realistic manner, explicitly implies a top-down process (Borsboom, Mellen-

bergh, & van Heerden, 2003). Even if theoretically emphasizing a bottom-up process within 

the hierarchy of self-concept, Marsh and Shavelson (1985) jumped on the confirmatory factor 

analysis bandwagon to implement global self-concept. This methodological operationalization 

was a path-breaking decision as it has dominated research on self-concept to this day.  

However, the first studies to use second-order confirmatory factor analysis (see Figure 

1, Part a) had already unfolded difficulties because second-order factor models did not fit the 

data well, and global self-concept (represented as the second-order factor) tended to have a 

small variance, which resulted from low correlations between math and verbal academic self-

concepts (Brunner, Lüdtke, & Trautwein, 2008; Marsh & Hocevar, 1985; Marsh & Shavelson, 

1985; Marsh, 1986b, 1987, 1990; Marsh & Hau, 2004; Shavelson & Marsh, 1986). These low 

correlations even decreased with age (Marsh, 1989; Marsh, Craven, & Debus, 1991; Marsh & 

Ayotte, 2003). Notwithstanding the empirical problems of the second-order factor model (i.e., 

a small variance based on low correlations between academic self-concepts), its results have 

been widely interpreted. For example, a second-order factor for global self-concept and unidi-

mensional global self-esteem were highly correlated, which led researchers to conclude that 

they probably represented the same construct (Marsh & Hattie, 1996). However, this conclu-

sion was made without acknowledging potential problematic parameter estimates due to the 

small variances of the second-order factor.  
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(a) 

 

(b) 

 

(c) 

 

Figure 1. Three representation of the structure of self-concept: (a) second-order factor based 

on the Shavelson model; (b) Marsh/Shavelson model; (c) Nested Marsh/Shavelson model.  
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At the same time, Marsh and Shavelson (1985) called the existence of global self-con-

cept into question more generally. Accounting for the low correlations, they proposed that ac-

ademic self-concept be separated into two uncorrelated factors representing math and verbal 

academic self-concept (see Figure 1, Part b), and they consequently abandoned global self-

concept. This model is known as the Marsh/Shavelson model (Marsh, 1990). Driven by further 

methodological developments in confirmatory factor analysis (Eid, Lischetzke, Nussbeck, & 

Trierweiler, 2003), Brunner and colleagues postulated the Nested Marsh/Shavelson model for 

academic self-concepts (see Figure 1, Part c), which separates general academic self-concept 

from domain-specific (method) factors using a correlated trait correlated method minus one 

(CT-C[M-1]) approach (Brunner et al., 2008; Brunner, Keller, Hornung, Reichert, & Martin, 

2009; Brunner et al., 2010; Eid et al., 2003). The (more complex) Nested Marsh/Shavelson 

model fit the self-concept data better than previous versions (Brunner et al., 2008; Brunner et 

al., 2009; Brunner et al., 2010). However, in line with the second-order factor model, this ap-

proach followed reflective modeling approaches, which imply a top-down process for global 

(academic) self-concept.  

In sum, the Shavelson model stimulated important developments on research on the 

structure of self-concept. Theoretically, Shavelson et al. (1976) proposed a bottom-up approach 

within the hierarchy of self-concept, yet at the same time, they made a conflicting argument 

when drawing on the g-factor analogy, which underlies a top-down approach. Along with elab-

orated methodological developments such as (second-order) confirmatory factor analysis, this 

led to a dominance of reflective models when studying the Shavelson model. These models 

imply a top-down logic rather than the theoretically proposed bottom-up idea. Therefore, in the 

present research, we asked whether previous developments also framed as ñevolutionary 

step[s]ò (Brunner et al., 2010, p. 976) have run into an evolutionary impasse instead? One 

reason for this impasse might be that the theoretical ontology underlying these statistical mod-

els was not sufficiently merged with theoretical considerations on the hierarchy of self-concept 

(Greenwald, 2012; Marsh & Hau, 2007). Hence, considerations of whether a top-down or a 

bottom-up approach is appropriate for representing the structure of self-concept call for a 

deeper understanding of their empirical implementations (see, e.g., Bollen & Lennox, 1991; 

Bollen & Diamantopoulos, 2017; Edwards & Bagozzi, 2000; MacKenzie, Podsakoff, & Jarvis, 

2005). 
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Assumptions of Reflective and Formative Modeling Approaches 

When choosing the most appropriate statistical (measurement) models, it is of central 

importance to achieve a good match with the assumed theoretical ontology of a construct (Bors-

boom et al., 2003, 2004). In the following, we therefore reviewed the statistical assumptions of 

the two modeling approaches representing a top-down versus a bottom-up implementation of 

the hierarchy of self-concept. It is important to note that (a) we focused on the first-order level 

(i.e., the relation between lower order self-concepts and global self-concept) and not on the 

lowest level (i.e., the relation between item indicators and first-order factors), and (b) we ad-

dressed the directional link within the self-concept hierarchy in order to model global self-

concept and not the temporal predictions between different hierarchically ordered self-concepts 

over time (for this approach, see Harris, Wetzel, Robins, Donnellan, & Trzesniewski, 2018; 

Marsh & O'Mara, 2008; Rentzsch & Schröder-Abé, 2018; Trautwein, Lüdtke, Köller, & 

Baumert, 2006). 

Reflective models are the most commonly used measurement models in psychological 

research (Borsboom et al., 2003). In reflective models, higher order constructs are causes of 

indicators (in our case, lower order self-concepts), often referred to as effect indicators 

(Blalock, 1964). These models presume a causal relation from a higher order (inferred) con-

struct to its indicator in such a way that a change in the (higher order) construct determines a 

change in the indicators (Edwards & Bagozzi, 2000). In general, the higher order construct is 

modeled to represent a unidimensional construct, which calls for moderate to high positive 

intercorrelations between its indicators and assumes that the indicators should be interchange-

able (Bollen & Lennox, 1991). Analyses of reflective models representing global self-concept 

have run into difficulties, most likely because of the low correlations between the lower order 

self-concepts that have been in conflict with the assumptions of reflective models (Bollen 

& Lennox, 1991). This makes a reflective model questionable becauseðby definitionðit can 

explain only a small proportion of common variance in the lower order constructs. Indeed, 

Marsh (1987) already noted that previous results on the hierarchy of self-concepts 

ñ [é] have more negative consequences for a top-down model that makes the stronger the-

oretical assumption that the hierarchical general self "causes" the lower order facets. If a 

hierarchical general self is posited to cause a lower order factor but the two are nearly un-

correlated, then the postulated causal relation is not supported.ò (Marsh, 1987, p.34) 

As a consequence, on the basis of a systematic and rigorous application of state-of-the-

art methodology, previous self-concept research has concluded that the top-down order must 
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be ñmore complexò (Marsh & Shavelson, 1985, p. 121). However, what was missing back then 

were alternative statistical models that would have allowed for a sophisticated formative bot-

tom-up modeling of global self-concept.  

In fact, the causal flow of formative modeling approaches is the opposite of reflective 

models. Here, indicators cause higher order constructs (Bollen & Lennox, 1991; Edwards 

& Bagozzi, 2000) and are therefore called cause, causal, formative, or composite indicators 

(Blalock, 1964; Bollen & Lennox, 1991). Accordingly, the higher order construct is formed by 

the indicators. This requires that all indicators that form the construct are included in the model 

(Bollen & Lennox, 1991). In contrast to reflective models, removing an indicator has an impact 

on the nature of the construct. Furthermore, formative models do not require high intercorrela-

tions between the indicators. The variance of the higher order construct is based on the con-

glomerate of the variances of the indicators.  

So far, there has been little research on a formative perspective on the hierarchy of self-

concept. The few existing studies go back to the time before the Shavelson model was intro-

duced (e.g., Coopersmith, 1967; Hishiki, 1969; Ludwig & Maehr, 1967; Sears et al., 1972; 

Soares & Soares, 1969; Zirkel, 1971). At that point, global and domain-specific self-concept 

were modeled using the simple sum of a series of self-concept items that addressed self-concept 

in different areas of life. However, these studies lacked a clear theoretical and methodological 

foundation. 

Historically, formative approaches have been criticized because of the difficulty of 

identifying the models (i.e., because they require a predicted variable) and because they ignore 

measurement error (Bollen & Diamantopoulos, 2017), which has dramatic consequences for 

results in psychological research (e.g., Cole & Preacher, 2014). Correspondingly, this led to a 

boost in reflective (measurement) models across psychology and beyond. These models were 

relatively easy to implement and accounted for measurement error in the observed variables 

(Borsboom, 2008; Rhemtulla, van Bork, & Borsboom, 2019). However, more recent method-

ological considerations have emphasized that model choice should not be driven by the ability 

to handle measurement error but by the theoretical ontology of a psychological construct 

(Rhemtulla, van Bork, & Borsboom, 2015, 2019). The misplaced application of reflective 

(measurement) models can result in the invalidity of the construct, model misfit, and biased 

structural estimates (Rhemtulla et al., 2019). Moreover, Rose et al. (2019) developed a forma-

tive approach for obtaining latent composite scores that are free from measurement error and 
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can be implemented easily10. Hence, the central idea guiding this research was to examine both 

a top-down approach by using reflective models and a bottom-up approach by using formative 

models to model global self-concept.  

The Present Study 

What is the best way to operationalize the elusive construct of global self-concept as 

the apex of the self-concept hierarchy? Is it formed by different lower order self-concepts, or 

is it the cause of different lower order self-concepts? In the present study, we addressed this 

question by comparing the consequences of a top-down versus a bottom-up representation of 

global self-concept as the apex of the Shavelson model (Shavelson et al., 1976). In empirical 

studies, the Shavelson model was nearly exclusively considered a top-down model because it 

was based on reflective modeling procedures. However, this was most likely a result of meth-

odological rather than theoretical considerations. In addition, previous results on the Shavelson 

model when reflective models (i.e., second-order factor models) were used revealed difficulties 

because the lower order self-concept factors were barely correlated, which contradicts the cru-

cial assumption of a common underlying cause in reflective models. In the present study, we 

provide insights into the consequences of a bottom-up representation of the Shavelson model 

using a formative modeling procedure. To do this, we analyzed three independent longitudinal 

large-scale studies that included different sets of self-concepts and compared the consequences 

of the reflective and formative representations of the Shavelson model by drawing on the in-

ternal (i.e., properties within the model) and external (i.e., relations to other constructs) criteria 

of the models. 

Internal criteria . For the internal criteria, we addressed three overarching research 

questions. First, we analyzed the intercorrelations between the lower order self-concepts (Re-

search Question 1). This pattern of intercorrelations is particularly interesting because it lays 

the foundation for further modeling decisions (e.g., Bollen & Lennox, 1991). We expected to 

replicate the findings of previous studies that showed that (at least some of the) first-order self-

                                                 
10 There is some ambiguity in the literature about the term formative (Bollen & Bauldry, 2011). 

Whereas some researchers use the term formative indicators in order to refer to composite in-

dicators, others use it in reference to causal indicators that include a disturbance term. In the 

present study, we refer to composites as part of the conceptual idea of formative models and, 

therefore, we do not further distinguish the terms composite and formative indicators (respec-

tively composite and formative models). In addition, it is important to note that we focus on 

the formative second-order level and not on the formative first-order level (see e.g., Diaman-

topoulos, Riefler, & Roth, 2008). 
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concepts are barely correlated (Marsh & Shavelson, 1985). Second, we investigated whether 

there were meaningful differences in the variance of global self-concept when it was modeled 

by the reflective versus the formative approach (Research Question 2). Third, we analyzed 

whether the temporal stabilities of global self-concept differed between the reflective and form-

ative approaches (Research Question 3). Shavelson et al. (1976) considered the stability of 

different hierarchical elements to be one important feature of his model and assumed that global 

self-concept should be very stable over time.  

External criteria . Along with these internal criteria, we analyzed the relation between 

global self-concept and external criteria in order to gain a broader understanding of the conse-

quences of the two approaches. In the convergent validity framework (Campbell & Fiske, 

1959), we asked how global self-concept (operationalized by the two approaches) is related to 

theoretically similar constructs (Research Question 4). We chose different target constructs: 

Primarily, we expected that global self-concept would be positively related to global self-es-

teem (Marsh & Shavelson, 1985), which was directly measured (Rosenberg, 1965) with a 

standard questionnaire (Studies 1 and 2). Self-esteem typically refers to a unidimensional con-

struct that is defined as the global, subjective evaluation of oneôs own worth (Donnellan, 

Trzesniewski, & Robins, 2011). In previous studies, global measures of self-esteem and an 

inferred second-order factor based on different self-concept measures were highly correlated 

(Marsh & Hattie, 1996). Yet it is unclear what caused these high correlations given the small 

variances of the second-order factor models. Second, we analyzed the relation between global 

self-concept and studentsô enjoyment of school (Study 1), which is supposed to be an important 

outcome of studentsô adjustment and is a construct that was previously used to evaluate the 

construct validity of self-concept measures (Marsh & O'Neill, 1984). Finally, we analyzed the 

relations between global academic self-concept and global academic outcomes. Previous re-

search had shown that self-concepts are reciprocally related to academic outcomes in the same 

domain (Marsh & O'Neill, 1984; Marsh & Yeung, 1998). Following the matching specificity 

principle (Swann, Chang-Schneider, & Larsen McClarty, 2007), we identified outcomes that 

were on a comparable specificity level as global self-concept. Therefore, we chose to analyze 

very global academic outcomes, such as an average achievement score, grade point average, 

and the transition after secondary school. 

In order to empirically model the reflective approach, we used traditional second-order 

factor models. For the formative approach, we used a newly developed modeling procedure, 

namely, the model-based-latent composite score (Rose et al., 2019). The main advantages of 
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this approach compared with classical formative models are that (a) it can model composites 

of first-order factors, which are free from measurement error, (b) missing data can be consid-

ered by means of full information maximum likelihood estimation, (c) it allows the implemen-

tation of a formative composite variable independent of outcome-dependent weights, and (d) 

it can be implemented easily in conventional statistical software for structural equation models 

(e.g., Mplus or R; see Rose et al., 2019).  

Method 

 The data sets used in the present study came from three multiconstruct large-scale stud-

ies. The data were collected in adherence with ethical principles in the treatment of sensitive 

personal data and were approved by the responsible school authorities (Study 1) and by the 

ministries of education and cultural affairs of the German states of Saxony (Study 2) and Ba-

den-Württemberg (Studies 2 and 3).  

Samples and Instruments  

Study 1: BIJU. We analyzed data from the German multicohort longitudinal study 

ñLearning Processes, Educational Careers and Psychosocial Development in Adolescence and 

Young Adulthoodò (BIJU; Baumert et al., 1996). We used data from students in the first cohort 

at the beginning and end of Grade 7 (T1: N = 5,948; T2: N = 6,263) from academic and non-

academic schools in four German federal states (North Rhine-Westphalia, Saxony-Anhalt, 

Mecklenburg Western Pomerania, and Berlin [Berlin participated only at T2]). The total sam-

ple included N = 8,068 students (53% female), who participated at a minimum of one time 

point. The study incorporated the assessment of eight self-concepts, including five academic 

(Jerusalem, 1984; Jopt, 1978) and three nonacademic self-concepts (Fend & Prieser, 1986). In 

Table 1, the self-concept measures and their internal consistencies are displayed in detail. In 

sum, the self-concept measures consisted of three to four items and showed good reliabilities 

(Ŭs > .70). Self-esteem was measured with a four-item German version (Jerusalem, 1984; Tra-

utwein, 2003) of the Rosenberg Self-Esteem Scale (Rosenberg, 1965). Previous analyses 

showed that the short and the long versions of the Rosenberg scale were strongly correlated 

(Trautwein, 2003). The self-esteem scale showed good reliabilities (Ŭs > .75). Furthermore, 

enjoyment of school was measured with three items (Ŭs > .65) that assessed the overall pleasure 

and enjoyment of school (e.g., ñI like going to schoolò). All items were rated on a 4-point Likert 

scale ranging from 1 (totally disagree) to 4 (totally agree). 
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Study 2: TRAIN. We analyzed data from the German longitudinal school achievement 

study ñTradition and Innovationò (TRAIN; Jonkmann, Rose, & Trautwein, 2013). In total, we 

considered data from N = 3,876 students (45% female) in Grade 5 (T1 = 2,101) and Grade 8 

(T2 = 2,382) from 136 classes in 99 nonacademic schools in two federal German states (Baden-

Württemberg, Saxony). In the TRAIN study, five self-concepts were assessed at both time 

points, including three academic self-concepts (math, German, English) and two nonacademic 

self-concepts (social, assertiveness). Table 1 presents an overview of the measures and their 

internal consistencies. In sum, the measures contained three to four items and showed good 

reliabilities (Ŭs > .66). All self-concept measures were rated on a 4-point Likert scale ranging 

from 1 (totally disagree) to 4 (totally agree). Self-esteem was measured with the four-item self-

esteem scale from the KINDL-R scale (Ravens-Sieberer et al., 2001), which assessed studentsô 

self-esteem (e.g., ñIn the last week, I was proud of myself) using a 5-point Likert scale ranging 

from 1 (never) to 5 (always) and showed good reliabilities (Ŭs > .71). 

Study 3: TOSCA-10. We employed data from the German longitudinal study ñTrans-

formation of the Secondary School System and Academic Careers: Grade 10ò (TOSCA-10; 

Trautwein, Nagy, & Maaz, 2011). The study was designed to investigate the transition of non-

academic intermediate 10th grade students to further education. At the first time point in Grade 

10, data from N = 2,095 students (51% female) were assessed. At the second time point, N = 

473 students could be assessed again, which took place 6 years later in order to assess studentsô 

educational trajectories. The study included five academic self-concepts (math, verbal, English, 

economic, technical) with four to eight items each that were rated on a 4-point Likert scale 

ranging from 1 (totally disagree) to 4 (totally agree) and showed good reliabilities (Ŭs > .76; 

for details, see Table 1). Additionally, grade point average and an average standardized 

achievement score (German, English, math, biology, economics, technology) in Grade 10 and 

the educational trajectories 7 years later were assessed. Thereof, we used an indicator of 

whether students chose the academic (N = 188) or vocational track (N = 285) after Grade 10.  

Statistical Analyses 

Second-order factor model (SOF). For the reflective approach, we used traditional 

second-order factor models (see the lower left part of Figure 2). First, ɖ1é ɖQ first-order factors 

were modeled for all self-concept measures. Second, a second-order factor ɝ was modeled in 

order to explain the covariation between the first-order factors. All first -order factors as well 
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Table 1  

Overview of the Self-Concept Measures in the Three Studies  
 Study 1: BIJU   Study 2: TRAIN   Study 3: TOSCA-10 

Self-concept Items 
Ŭ 

(T1, T2) 
Example  Items 

Ŭ 

(T1, T2) 
Example  Items 

Ŭ 

(T1, T2) 
Example 

Academic            

Math 4 .85, .90 

ñI donËt like mathemat-

ics/ 

German/English/ 

Biology/Physics 

very much.ò 

 4 .78, .86 

ñI am good at 

mathematics 

/German /English.ñ 

 4 .89, .91 
ñI am good at mathe-

matics.ò  

German/Verbal 4 .77, .87  4 .64, .66  4 .76, .80  
ñI can express myself 

verbally well.ò 

English 4 .83, .88  4 .68, .84  4 .92, .92  ñI am good at English.ò 

Biology 4 .87, .88         

Physics 4 .89, .89         

Economic         4 .84, .89  
ñI understand economic 

affairs well.ò 

Technical          8 .94, .93  
ñI find it easy to solve 

technical problems.ò 

Nonacademic            

Social 4 .69, .69 
ñI am quite respected 

among my classmates.ò 
 4 .70, .83 

ñI am quite re-

spected among my 

classmates.ò 
    

Appearance 4 .47, .39 
ñI am quite satisfied with 

my physical develop-

mentò 
        

Assertiveness 3 .57, .62 
ñI don't think I can assert 

myself as well as other 

people.ò 
 3 .66, .76 

ñI don't think I can 

assert myself as 

well as other peo-

ple.ò 
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Figure 2. Simplified representation of the present longitudinal second order factor model. GSC = Global self-concept. Correlated uniquenesses 

are not displayed. Bold lines represent research questions.  
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Figure 3. Simplified representation of the present longitudinal model-based composite score model. GSC = Global self-concept. Correlated unique-

nesses are not displayed. Bold lines represent research questions.
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as the second-order factor were identified by a ñnonarbitraryò model identification (Little, Sleg-

ers, & Card, 2006). This identification approach applies a weighted combination of all indica-

tors to ensure an optimal balance across indicators. Thus, through an average intercept of zero 

and an average factor loading of 1, the latent variable obtains an optimally weighted metric 

across all indicators 

Model-based latent composite score (LCS). For the formative approach, we used 

model-based latent composite scores (see the lower left part of Figure 3). The LCS is a model 

that was recently developed by Rose et al. (2019). It allows composite scores to be estimated 

on the basis of first-order factors that account for measurement error. We chose to model an 

average composite score (for a sum score, see Rose et al., 2019). The model is similar to a 

latent change score model, except that an average instead of a difference is modeled. First, ɖ1é 

ɖQ  first-order factors are modeled for all components of the composite score (all self-concept 

measures). In line with the second-order factor model, they were identified by a nonarbitrary 

model identification. In the next step, one of the first-order factors was arbitrarily chosen as the 

pseudo-indicator variable ɖPIM, which was modeled as the indicator of the composite score with 

a factor loading of the number of first-order factors and a fixed residual of 0. The paths of the 

other ɖ1é ɖQ-1 first-order factors on the pseudo-indicator variable ɖPIM were fixed to -1. By 

doing so, all components were equally weighted in the composite score (for a weighted com-

posite score, see Rose et al., 2019). The latent LCS incorporates full information maximum 

likelihood estimation in order to adjust for item nonresponses and missing data in manifest 

variables. 

Analytical procedure. In order to analyze the consequences of using a reflective versus 

a formative approach to assess the hierarchy of self-concept, we drew on the internal and ex-

ternal criteria from the modeling approaches used in three different longitudinal studies. In a 

first step, we analyzed the latent correlations between the lower order self-concepts. Second, 

we modeled global self-concept separately by applying the SOF and the LCS by using a step-

wise inclusion of the self-concept measures and by computing its descriptives, its stabilities, 

and its relations to external criteria (see Figures 2 and 3). All models included both time points 

with strong measurement invariance imposed across time in the measurement models (Mere-

dith, 1993). In addition, in the second-order factor model, we assumed strong measurement 

invariance across time in the structural model (i.e., loadings and intercepts of the first-order 

factors).  
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We addressed three aspects of second-order factor and composite score models, which 

are displayed in bold lines in Figures 2 and 3. First, we investigated the variances of global 

self-concept (ʎGSC). Second, we investigated the temporal stability, which is represented by 

the correlation coefficients between the measurement time points across 1 (Study 1), 4 (Study 

2), and 7 (Study 3) years (rGSC T1, GSC T2). Third, we analyzed external relations by computing 

the correlations of global self-concept with global self-esteem and enjoyment of school (Stud-

ies 1 and 2) and global academic outcomes (Study 3), that is, average achievement, grade point 

average, and the transition after Grade 10 (rGSC, Outcome). In addition to the correlations, we 

present covariances because the constructs have the same measurement units, and the correla-

tions are highly influenced by the variances of the constructs.  

All models were estimated in Mplus 8.2 (Muthén & Muthén, 1998-2017). All data anal-

ysis scripts are available for review on the Open Science Framework at the following address: 

https://osf.io/63nk8/?view_only=0e61f97dda0b48d4bd4d10eb463a9627 (the project will be 

publicly available after the review process has been completed). Due to specific item variance, 

we allowed for correlated uniquenesses (a) of the same items over time, (b) across items with 

the same wording, and (c) for reversed item formulations (Cole, Ciesla, & Steiger, 2007). Due 

to missing values on single items and over time, we used full -information maximum likelihood 

estimation (FIML). In order to rule out the possibility that different sets of missing data were 

responsible for differences between particular models, we included the same set of variables in 

all models. Thus, the FIML estimation was held constant across all models, and the models 

differed only in the specification of the structural model (i.e., which self-concepts were in-

cluded in the second-order factor/composite score) but not concerning the measurement models 

and the covariances with the outcome variables. We took the nested data structure into consid-

eration (i.e., students nested within classes) by using cluster-robust standard errors (McNeish, 

Stapleton, & Silverman, 2017; Muthen & Satorra, 1995). Across all three studies, longitudinal 

measurement models including all correlated first-order self-concepts fit the data well (CFI > 

.935, TLI > .922, RMSEA > .036; SRMR > .048; see the Appendix). The specification of the 

model-based LCS did not affect the model fit, as there are no additional implications regarding 

the means or the covariance structure on other variables in the model. Hence, the model with 

the LCS always had the same degrees of freedom and the same model fit as the model with 

correlated first-order factors (Rose et al., 2019). The longitudinal second-order factor models 

showed mostly acceptable model fits across all three studies (CFI > .917, TLI > .903, RMSEA 

https://osf.io/63nk8/?view_only=0e61f97dda0b48d4bd4d10eb463a9627



















































































































































































































































































































































































