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Abstract

The question how all students can be given equal opportunity to succeed in school
according to their abilities is central for achieving equity and fairness in education and
therefore an important challenge for education systems worldwide. To investigate this
question, school success must be understood as a multidimensional construct that comprises
multiple goals, such as the acquisition of cognitive competences such as reading competence
and vocabulary, the emergence of positive noncognitive outcomes such as motivation and well-
being, as well as the achievement of good institutionalized indicators of success such as high
grades and track recommendations, in line with the educational goals set forth by national and
international educational institutions (e.g., Kultusministerkonferenz, 2022; Organization for
Economic Co-operation and Development et al., 2015) and extant frameworks for
understanding school and academic success (e.g., Lipowsky, 2020; York et al., 2015). In turn,
the factors that determine whether students can succeed in regard to these different
dimensions are manifold and socioecological psychological approaches such as Ecological
Systems Theory emphasize that, beyond the students themselves, these determinants also lie
in their environment, such as their families and classrooms as central microsystems (e.g.,
Bronfenbrenner, 1979, 1986; Oishi, 2014). Additionally, separating relatively stable structural
and malleable process components of these microsystems allows comprehensive insights into
the determinants of success as well as the underlying mechanisms, in line with theoretical
considerations derived from home learning environment research (e.g., Kluczniok et al., 2013;
McElvany et al., 2009) and Supply-Use Models of instruction (e.g., Brithwiler & Blatchford,
2011; Seidel, 2014). In the family microsystem, sociodemographic background variables such
as socioeconomic status (e.g., Bourdieu, 1983), language use (e.g., Esser, 2006), and history of
immigration (e.g., Suarez-Orozco et al., 2018) represent relevant structural components of the
environment, whereas parental involvement (e.g., Boonk et al., 2018) and educational beliefs
held in the family (e.g., Dumont et al., 2019) represent core process variables. On the other
hand, the classroom structure is in important ways determined by the composition in regard
to the aforementioned sociodemographic variables (e.g., Brithwiler & Blatchford, 2011), while
differences in teacher’s instructional quality and focus act as process variables (e.g., Praetorius
et al., 2018; Rjosk, 2022). As shown, this separation of structural and process components of

different microsystems has a strong theoretical foundation in the linking of Ecological Systems



Theory with other relevant educational and psychological theories when it comes to regarding
their role for and the mechanisms influencing school success of individual students. However,
while extant research has investigated many relevant associations within this context (e.g.,
Bergold et al., 2022; Dumont et al., 2019; Wenger et al., 2020), some proposed links are
understudied or not well understood for example due to ambiguous prior findings which can
result as a consequence of focusing on singular aspects of the microsystems rather than
comprehensive views that account for the confounded nature of the structure variables.
Therefore, more research aimed at the role of the family and classroom for school success is
needed to understand these complex relations in full.

Taking into account the theoretical background and state of research as outlined above,
the dissertation at hand focuses on the association of structure variables of the family and
classroom microsystem, respectively, with multidimensional school success as well as the
process variables within these microsystems that can act as mediating and moderating factors
in different groups of students depending on the structural components of their environment.
The studies in this work investigated these complex relations in the context of the COVID-19
pandemic, a collective life event that impacted education globally in unprecedented ways, by
focusing on students’ experience during emergency remote education as well as shortly after
schools were reopened and thereby consider the impact of these unique circumstances that
affected students’ learning and well-being (e.g., S. Chen et al., 2024; Ludewig et al., 2025) and
may similarly have changed the role of the family and classroom for emerging as successful
students despite the adverse circumstances in unique ways. Consequently, the studies
addressed two overarching research questions and investigated (1) how structure variables of
the family and classroom were associated with the different dimensions of school success and
(2) to what extent family and classroom process variables predicted school success and acted
as mediators and moderators of the associations addressed in the first research question. For
this purpose, four empirical studies are included in this dissertation, each of which emphasizes
different aspects of the research questions. While Study I provides new insights into the
interplay of family structure and process variables and their role for noncognitive outcomes in
a sample of socioeconomically disadvantaged students during emergency remote education,
Study II fills an important lacuna in regard to multilingual students’ development of language-

related cognitive competences in the majority language in light of the individual characteristics



of their heritage language and structural components of their family. Study III provides
relevant analyses of the role that family structure and process variables play for a variety of
central indicators of school success of first-generation and second-generation immigrant as
well as non-immigrant students, whereas Study IV offers a comprehensive insight into the
association of different family and classroom structure variables with cognitive and
noncognitive aspects of school success, separating the influence of confounded characteristics,
while also investigating the role of teachers’ instructional focus as a classroom process variable
for mediating and moderating these associations.

Specifically, Study I addressed the role of socioeconomic status and language use at
home (as family structure variables) and parental involvement and responsibility for learning
(as family process variables) for students’ intrinsic and extrinsic motivation as well as
participation in learning activities (as noncognitive outcomes) of students with low average
socioeconomic status during emergency remote education specifically. Additionally, building
on prior structure-process models of the family and home learning environment (e.g.,
McElvany et al., 2009) a potential mediation of the relation of structure variables to students’
outcomes via process variables was investigated. The study utilized questionnaire data
regarding the experience during emergency remote education from a sample of N =117
students from a comprehensive school in North Rhine-Westphalia (Grades 9 to 11). Path
models revealed no direct association of structure variables with the outcomes. Demanding-
structuring involvement was positively associated with extrinsic learning motivation and
participation in learning activities as well as mediating a small negative indirect effect of non-
majority language use on extrinsic motivation; responsive-motivational involvement was
positively linked to intrinsic motivation and participation in learning activities; and parents’
perceived responsibility for learning also related positively to students’ participation in
learning activities. The study offered new insights into the role of the family during emergency
remote education and emphasized the importance of parental involvement and educational
beliefs for students’ positive noncognitive outcomes during this challenging time. The findings
also imply that parents in minority-language families may have found it more difficult to
support their children during this time, especially in regard to providing structure, and could

have benefited from additional support and resources according to their specific needs.



Study II targeted the reading competence and vocabulary (as cognitive competences)
of multilingual students specifically, while also including the socioeconomic status and history
of immigration (as family structure variables). Based on theoretical models of language
learning and transfer (e.g., S. C. Chung et al., 2019; Esser, 2006), linguistic distance between
students’ heritage language and German was investigated as a specific facet of the language use
at home, and its interaction with first-generation immigrant students’ age at arrival in
Germany was regarded as a potential moderator. In the sample of N = 193 multilingual fourth-
grade students in North Rhine-Westphalia, linguistic distance emerged as a significant
negative predictor of reading competence but not vocabulary when the frequency of language
use and socioeconomic status were included in regression analyses. Additionally, immigrant
students’ age at arrival was not related to either outcome, nor did it significantly interact with
linguistic distance. Results highlight the distinct role of linguistic distance for multilingual
students’ acquisition of reading competence and show that the inclusion of language-specific
measures, such as their distance to the target language German, can facilitate a more accurate
understanding of multilingual students’ strengths and needs that arise from their family
language background.

Study III focused on the comparison of first-generation immigrant, second-generation
immigrant, and non-immigrant students in regard to reading competence (as cognitive
competence), life satisfaction (as noncognitive outcome), as well as grades and track
recommendation (as institutionalized indicators). Building on theoretical considerations
regarding the adaptation of immigrant-origin students, (e.g., Suarez-Orozco et al., 2018)
another focus was a comparison of the role that socioeconomic status and language use (as
family structure variables) as well as educational aspirations and parent-child reading (as
family process variables) played for the different dimensions of school success depending on
students’ history of immigration. Regression analyses and multigroup path comparisons of
N = 271 fourth-grade students (n = 102 first-generation, n = 68 second-generation, n = 101
non-immigrant) from North Rhine-Westphalia revealed disadvantages of first-generation
immigrant students in regard to cognitive competences and institutionalized indicators
compared to second-generation and non-immigrant students, but no differences between the
latter two. Educational aspirations were positively related to grades and parent-child reading

to life satisfaction in all group, but parent-child reading was additionally negatively associated



with reading competence in first- and second-generation immigrant students. Unique positive
links of educational aspirations and socioeconomic status to life satisfaction emerged only in
first- and second-generation immigrant students, respectively. Findings showed that first-
generation immigrant students faced unique disadvantages in primary school — although not
in regard to psychological adjustment — but also revealed that beyond the generally beneficial
role of family variables, as for example educational aspirations, they can hold a unique positive
potential for the adaptation of first-generation immigrant students.

Study IV investigated reading competence (as cognitive competence), reading
enjoyment, and reading self-concept (as noncognitive outcomes) in light of students’
socioeconomic risk, language use at home, and first-generation immigrant status (as family
structure variables) and the classroom’s composition in regard to these three aspects (as
classroom structure variables). Additionally, teacher’s focus on reading-related support,
support of language-minority students, and cognitive activation (as classroom process
variables) was included as a mediator of classroom-level and moderator of individual-level
associations. Utilizing a sample of N = 3414 German fourth-graders (INV = 195 classrooms),
multilevel structural equation models revealed negative associations of socioeconomic risk
with all outcomes and language minority status with reading competence, but a positive link
of first-generation immigrant status to reading enjoyment among the family structure
variables. Regarding the classroom structure variables, socioeconomic risk composition was
negatively related to all outcomes, language minority composition positively to self-concept,
and immigrant composition negatively to reading competence, whereas the classroom process
variables — while partly associated with classroom structure — acted neither as mediators nor
moderators. Findings implied that classroom structure was, in different regards, an important
factor for school success beyond the role of family structure, but could not decisively show how
teachers could adapt their instruction to mitigate the negative effects of disadvantageous
classroom composition.

This dissertation builds on and extends the extant literature regarding the role of family
and classroom structure and process variables, respectively, for different dimensions of
students’ school success. By employing a multidimensional framework of school success, the
studies facilitated an understanding of success as a complex, comprehensive construct rather

than singling out individual aspects. The inclusion of multiple aspects of the family structure



in all studies allowed to regard the role that each of these characteristics played for school
success without conflating effects of confounded structure variables — which can equally be
said for the classroom structure variables — and revealed complex associations. By including
central family and classroom process variables, parental involvement and educational beliefs
were shown to be important cornerstones for facilitating school success, whereas the
investigation of classroom process variables in this work revealed potential mismatches
between teachers’ efforts to adapt their instruction to the specific needs of a classroom and the
actual beneficial role of these processes. Thereby, the results emerging from this dissertation
simultaneously helped identify and laid the groundwork for core avenues for future research

as well.



Zusammenfassung

Die Frage, wie allen Schiiler:innen die Moglichkeit gegeben werden kann, gemaB ihrer
Fahigkeiten in der Schule erfolgreich zu sein, ist zentral fiir das Erreichen von
Bildungsgerechtigkeit und damit eine wichtige Herausforderung fiir Bildungssysteme
weltweit. Um diese Frage zu untersuchen muss Schulerfolg als mehrdimensionales Konstrukt
verstanden werden, welches verschiedene Ziele wie den Erwerb von kognitiven Kompetenzen
wie Lesekompetenz und Wortschatz, positiver nicht-kognitiven Outcomes wie Motivation und
Wohlbefinden, als auch das Erzielen guter institutionalisierten Indikatoren der Erfolgs wie
gute Noten und eine Ubergangsempfehlung fiir einen hohen Schulzweig umfasst, im Einklang
mit Bildungszielen die von nationalen und internationalen Bildungsinstitutionen postuliert
werden (z.B. Kultusministerkonferenz, 2022; Organization for Economic Co-operation and
Development et al., 2015) und bestehenden Konzeptionalisierungen von Schul- und
Bildungserfolg (z.B. Lipowsky, 2020; York et al., 2015). Umgekehrt sind die Faktoren, die
bestimmen, ob Schiiler:innen mit Blick auf diese verschiedenen Dimensionen erfolgreich sein
konnen, vielfiltig, und soziookologisch-psychologische Ansidtze wie die Theorie der
okologischen Systeme betonen, dass diese Bedingungsfaktoren, iiber die einzelnen
Schiiler:innen selbst hinaus, auch in ihrer Umwelt verortet sind, so beispielsweise in ihren
Familien und Schulklassen als zentrale Mikrosysteme (z.B. Bronfenbrenner, 1979, 1986; Oishi,
2014). Dariiber hinaus erlaubt die Abgrenzung von relativ stabilen Strukturmerkmale und
veranderbaren Prozessmerkmale dieser Mikrosysteme umfassende Einblicke in die
Determinanten des Schulerfolgs als auch die zugrunde liegenden Mechanismen, in Anschluss
an theoretische Erwigungen, die sich aus der Forschung zur hauslichen Lernumgebung (z.B.
Kluczniok et al., 2013; McElvany et al., 2009) und Angebots-Nutzungs-Modelle des
Unterrichts (z.B. Brithwiler & Blatchford, 2011; Seidel, 2014) ableiten. Im Mikrosystem Familie
sind soziodemografische Hintergrundvariablen wie der soziookonomische Status (z.B.
Bourdieu, 1983), der Sprachgebrauch (z.B. Esser, 2006) und die Migrationsgeschichte (z.B.
Suarez-Orozco et al., 2018) relevante Strukturmerkmale, wahrend elterliches Involvement
(z.B. Boonk et al., 2018) und bildungsbezogene Uberzeugungen in der Familie (z.B. Dumont et
al., 2019) zentrale Prozessmerkmale darstellen. Die Struktur der Klasse andererseits ist
malBgeblich bestimmt durch die Zusammensetzung der Klasse mit Blick auf die zuvor

genannten soziodemografischen Merkmale (z.B. Brithwiler & Blatchford, 2011), wohingegen
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Unterschiede in der Qualitdat und der Ausrichtung des Unterrichts der Lehrkrifte als
Prozessvariablen fungieren (z.B. Praetorius et al., 2018; Rjosk, 2022). Diese Trennung von
Struktur- und Prozessmerkmalen verschiedener Mikrosysteme hat, wie dargelegt, eine starke
theoretische Fundierung in der Verkniipfung der Theorie der 6kologischen Systeme mit
anderen relevanten Bildungs- und psychologischen Theorien in Bezug auf ihre Rolle fiir den
Schulerfolg einzelner Schiiler:innen sowie die dahinterliegenden Mechanismen. Wiahrend die
bestehende Forschung jedoch verschiedene relevante Zusammenhinge in diesem Kontext
untersucht hat (z.B. Bergold et al., 2022; Dumont et al., 2019; Wenger et al., 2020) bleiben
andere angenommene Assoziationen bisher unterforscht oder weniger gut verstanden,
beispielsweise aufgrund uneindeutiger Befunde, welche auftreten konnen wenn Studien
einzelne Aspekte der Mikrosysteme betrachten anstatt umfangliche Ansétze einzusetzen, die
die Konfundierung verschiedener Strukturvariablen beriicksichtigen. Daher ist
weiterfiihrende Forschung, welche auf die Rolle der Familie und der Klassenumgebung abzielt,
notwendig, um diese komplexen Zusammenhinge in Génze zu verstehen.

Unter Beriicksichtigung des dargelegten theoretischen Hintergrunds und aktuellen
Forschungsstands fokussiert die vorliegende Dissertation auf die Zusammenhinge von
Strukturvariablen der Familie beziehungsweise der Klasse mit dem multidimensionalen
Schulerfolg und nimmt dariiber hinaus die Prozessvariablen innerhalb dieser Mikrosysteme in
den Blick, welche fiir verschiedene Gruppen von Schiiler:innen in Abhangigkeit der
strukturellen Komponenten ihrer Umwelt als Mediatoren und Moderatoren dieser
Zusammenhinge agieren konnen. Die Studien in dieser Arbeit untersuchten diese komplexen
Zusammenhinge im Kontext der COVID-19-Pandemie, ein kollektives Lebensereignis welches
Bildung weltweit in beispielloser Weise beeinflusst hat: Indem die Erfahrungen der
Schiiler:innen wihrend der sogenannten Emergency Remote Education sowie kurz nach
Wiedereroffnung der Schulen fiir den Priasenzunterricht betrachtet werden, werden die
Auswirkungen dieser einzigartigen Umstdnde beriicksichtigt, welche das Lernen und
Wohlbefinden der Schiiler:innen beeinflusst haben (z.B. S. Chen et al., 2024; Ludewig et al.,
2025) und gleichermaBen potenziell die Rolle verandert haben konnten, welche die Familie
und der Klassenkontext dafiir spielen, dass Schiiler:innen trotz der widrigen Umsténde
erfolgreich aus der Situation hervorgehen konnten. In diesem Sinne waren den Studien zwei

Forschungsfragen iibergeordnet und es wurde untersucht (1) wie die Strukturvariablen der
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Familie und der Klasse mit verschiedenen Dimensionen des Schulerfolgs zusammenhingen
und (2)in welchem AusmaB Prozessvariablen der Familie und der Klasse Schulerfolg
vorhersagten und als Mediatoren und Moderatoren der in der ersten Forschungsfrage
aufgegriffenen Zusammenhinge wirkten. Um die {iibergeordneten Forschungsfragen zu
beantworten wurden vier Studien in diese Dissertation aufgenommen, welche
unterschiedliche Aspekte der Forschungsfragen hervorheben. Wahrend Studie I neue
Einblicke in das Zusammenspeil von familidren Struktur- und Prozessmerkmalen und ihre
Rolle fiir nicht-kognitive Outcomes in einer Stichprobe von soziodemographisch
benachteiligten Schiiler:innen wahrend der Emergency Remote Education bietet, fiillt Studie
II eine wichtige Liicke mit Blick auf den Erwerb von sprachbezogenen kognitiven
Kompetenzen von multilingualen Lernenden in der Mehrheitssprache mit Blick auf
individuelle Merkmale ihrer Herkunftssprache und strukturelle Komponenten ihres
Familienumfelds. In Studie III werden relevante Analysen der Rolle von familidren Struktur-
und Prozessmerkmalen fiir eine Vielzahl von zentralen Indikatoren des Schulerfolgs von
Lernenden der ersten und zweiten Migrationsgeneration sowie ohne Migrationsgeschichte
prasentiert, wohingegen Studie IV einen umfassenden Einblick in den Zusammenhang
verschiedener Strukturmerkmale der Familie und der Klasse mit kognitiven und nicht-
kognitiven Aspekten des Schulerfolgs darbietet, wodurch der Einfluss konfundierter Merkmale
separiert wird, wahrend zugleich die mediierende und moderierende Rolle des
Unterrichtsfokus der Lehrkraft als Prozessvariable der Klasse untersucht wird.

Im Detail adressiert Studie I die Rolle des soziookonomischen Status und der
Familiensprache (als familidre Strukturmerkmale) und des elterlichen Involvements und
Verantwortung fiir das Lernen (als familidre Prozessmerkmale) fiir die intrinsische und
extrinsische Motivation sowie Teilnahme an Lernaktivititen (als nicht-kognitive Outcomes)
von Schiiler:innen mit einem geringen durchschnittlichen sozio6konomischen Status,
spezifisch wahrend der Emergency Remote Education. Dariiber hinaus wurde, aufbauend auf
vorherigen Struktur-Prozess-Modellen der Familie und héauslichen Lernumgebung (z.B.
McElvany et al., 2009), eine potenzielle Mediation des Zusammenhangs von Strukturvariablen
und Outcomes durch die Prozessvariablen untersucht. Die Studie nutzte Fragebogendaten,
welche sich auf die Erfahrungen von N = 117 Schiiler:innen einer Gesamtschule in Nordrhein-

Westfalen (Klassenstufen 9 bis 11) wahrend der Emergency Remote Education beziehen.



Pfadmodelle zeigten keinen direkten Zusammenhang der Strukturmerkmale mit den
Outcomes. Fordernd-strukturierendes Involvement war positiv mit extrinsischer
Lernmotivation und der Teilnahme an Lernaktivititen verbunden und wirkte als Mediator fiir
einen kleinen negativen indirekten Effekt von nicht-deutscher Familiensprache auf
extrinsische Motivation; responsiv-motivationales Involvement war positiv mit intrinsischer
Motivation und der Teilnahme an Lernaktivititen verbunden; und die wahrgenommene
elterliche Verantwortung fiir das Lernen war ebenfalls positiv mit der Teilnahme an
Lernaktivitaten assoziiert. Die Studie lieferte neue Einblicke in die Rolle der Familie wahrend
der Emergency Remote Education und hob die Relevanz des elterlichen Involvements und
bildungsbezogener Uberzeugungen fiir positive nicht-kognitive Outcomes der Schiiler:innen
wihrend dieser herausfordernden Zeit hervor. Die Befunde implizieren ebenfalls, dass Eltern
in minderheitssprachlichen Familien moglicherweise mehr Schwierigkeiten bei der
Unterstiitzung ihrer Kinder erlebt haben, insbesondere in Bezug auf die Strukturierung von
Lernaktivititen, und von zusitzlicher Unterstiitzung und der Bereitstellung spezifisch auf ihre
Bediirfnisse angepasster Ressourcen hitten profitieren konnen.

Studie II zielte auf die Lesekompetenz und den Wortschatz (als kognitive
Kompetenzen) spezifisch von multilingualen Lernenden ab, wihrend der sozio6konomische
Status und Migrationsgeschichte (als familidre Strukturmerkmale) ebenfalls einbezogen
wurden. Aufbauend auf theoretischen Modellen der Sprachenlernens und -transfers (z.B. S. C.
Chung et al, 2019; Esser, 2006) wurde die linguistische Distanz zwischen der
Herkunftssprache der Schiiler:innen und dem Deutschen als spezifische Facette des familidren
Sprachgebrauchs untersucht, wobei eine Interaktion mit dem Alter bei der Zuwanderung von
Schiiler:innen der ersten Migrationsgeneration als moglicher Moderator berticksichtigt wurde.
In der Stichprobe von N =193 multilingualen Viertklassler:innen in Nordrhein-Westfalen
zeigte sich die linguistische Distanz als signifikanter negativer Pradiktor der Lesekompetenz,
aber nicht des Wortschatzes wenn der primire Sprachgebrauch zu Hause und
soziookonomischer Status als Kontrollvariablen beriicksichtigt wurden. Dariiber hinaus war
das Alter zugewanderter Schiiler:innen bei der Ankunft in Deutschland mit keinem der beiden
Outcomes signifikant verbunden und interagierte auch nicht mit der linguistischen Distanz.
Die Ergebnisse heben die distinkte Rolle der linguistischen Distanz fiir den Erwerb der

Lesekompetenz multilingualer Lernender hervor und zeigen, dass der Einbezug
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sprachspezifischer Merkmale, wie beispielsweise der linguistischen Distanz zur Zielsprache
Deutsch, ein genaueres Verstindnis der Stirken und Bediirfnisse mehrsprachiger
Schiiler:innen, die sich aus ihrem familidren Sprachhintergrund ergeben, herbeifiihren kann.

Studie III fokussierte den Vergleich von Lernenden der ersten Migrationsgeneration,
der zweiten Migrationsgeneration sowie Lernenden ohne Migrationsgeschichte in Bezug auf
Lesekompetenz (als kognitive Kompetenz), Lebenszufriedenheit (als nicht-kognitives
Outcome) sowie Noten und die Ubergangsempfehlung (als institutionalisierte Indikatoren).
Ausgehend von theoretischen Uberlegungen zur Adaption von Schiiler:innen mit
Migrationsgeschichte (z.B. Suarez-Orozco et al.,, 2018) war ein weiterer Schwerpunkt der
Vergleich der Rolle des sozio6konomischen Status und der Familiensprache (als familidre
Strukturmerkmale) sowie Bildungsaspirationen und Eltern-Kind-Lesen (als familidre
Prozessvariablen) fiir die verschiedenen Dimensionen des Schulerfolgs in Abhingigkeit der
Migrationsgeschichte der Lernenden. Regressionsanalysen und Mehrgruppen-Pfadmodelle
anhand von N = 271 Schiiler:innen der vierten Klasse (n = 102 erste Migrationsgeneration,
n = 68 zweite Migrationsgeneration, n = 101 ohne Migrationsgeschichte) aus Nordrhein-
Westfalen zeigten Benachteiligungen von Lernenden der ersten Migrationsgeneration in Bezug
auf kognitive Kompetenzen und institutionalisierte Indikatoren gegeniiber Lernenden der
zweiten Migrationsgeneration und solchen ohne Migrationsgeschichte, aber keine
Unterschiede zwischen den beiden zuletzt genannten Gruppen. In allen drei Gruppen waren
Bildungsaspirationen positiv mit dem Notenschnitt und Eltern-Kind-Lesen mit der
Lebenszufriedenheit verbunden, wobei Eltern-Kind-Lesen bei Schiiler:innen der ersten und
zweiten Migrationsgeneration zusitzlich negativ mit Lesekompetenz assoziiert war.
Einzigartige positive Zusammenhange von Bildungsaspirationen beziehungsweise
soziookonomischem Status mit Lebenszufriedenheit fanden sich in der Gruppe der Lernenden
der ersten beziehungsweise zweiten Migrationsgeneration. Die Befunde zeigten, dass
Schiiler:innen der ersten Migrationsgeneration spezifische Benachteiligungen in der
Grundschule erlebten — allerdings nicht in Bezug auf psychologische Anpassung — aber
zeigten ebenfalls, dass familidre Variablen wie beispielsweise Bildungsaspirationen iiber ihre
allgemeine forderliche Rolle fiir Schulerfolg hinaus ein einzigartig positives Potenzial fiir die

Adaption von Lernenden der ersten Zuwanderungsgeneration darstellen konnen.
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Studie IV untersuchte Lesekompetenz (als kognitive Kompetenz), Lesefreude und
Leseselbstkonzept (als nicht-kognitive ~Outcomes) unter Berlicksichtigung des
soziookonomischen Risikos, der Familiensprache und des Zuwanderungshintergrunds erster
Generation der Schiiler:innen (als familiare Strukturmerkmale) sowie der Klassenkomposition
in Bezug auf diese drei Merkmale (als Strukturmerkmale der Klasse). Dariiber hinaus wurde
der Fokus der Lehrkraft auf lesebezogene Unterstiitzung, die Unterstiitzung von
minderheitssprachlichen Schiiler:innen und kognitive Aktivierung im Unterricht (als
Prozessmerkmale der Klasse) als Mediator der Zusammenhinge auf Klassenebene und
Moderator der Zusammenhange auf Individualebene aufgenommen. Anhand einer Stichprobe
von N = 3414 Viertklassler:innen in Deutschland (N =195 Klassen) zeigten Mehrebenen-
Strukturgleichungsmodelle mit Blick auf die familidren Strukturmerkmale negative
Zusammenhiange des soziookonomischen Risikos mit allen Outcomes sowie nicht-deutscher
Familiensprache mit Lesekompetenz, aber einen positiven Zusammenhang von
Migrationsgeschichte der ersten Generation mit Lesefreude. In Bezug auf die
Strukturmerkmale der Klasse war die Zusammensetzung nach sozioGkonomischem Risiko
negativ mit allen Outcomes, die Zusammensatzung mit Blick auf Minderheitssprachgebrauch
positiv mit Leseselbstkonzept und die Zusammensetzung nach Migrationsstatus negativ mit
Lesekompetenz verbunden, wohingegen die Prozessvariablen der Klasse — trotz einzelner
Zusammenhange mit den Klassen-Strukturvariablen — weder als Mediatoren noch als
Moderatoren wirkten. Die Befunde implizierten, dass die Strukturmerkmale der Klasse in
verschiedener Weise ein wichtiger Faktor fiir den Schulerfolg auch iiber die Rolle der
familidaren Strukturmerkmale hinaus darstellten, aber konnten nicht eindeutig zeigen wie
Lehrkrafte ihren Unterricht ideal anpassen konnen, um den negativen Effekten einer
ungiinstigen Klassenkomposition entgegenzuwirken.

Die vorliegende Dissertation baut auf der bestehenden Literatur auf und erweitert diese
in Hinblick auf die Rolle von Struktur- und Prozessmerkmalen der Familie und der Klasse fiir
verschiedene Dimensionen des Schulerfolgs von Lernenden. Durch den Einsatz eines
multidimensionalen Rahmenmodells des Schulerfolgs fordern die Studien ein Verstandnis von
Erfolg als komplexes, umfassendes Konstrukt anstatt selektiv nur einzelne Aspekte in den Blick
zu nehmen. Der Einbezug multipler familidrer Strukturmerkmale in allen Studien erlaubte, die

Rolle jedes einzelnen dieser Merkmale fiir den Schulerfolg zu untersuchen ohne dass die
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Effekte konfundierter Strukturvariablen in einzelnen Koeffizienten vermengt wurden — was in
gleicher Weise auch fiir die Strukturmerkmale der Klasse gilt — und offenbarte komplexe
Zusammenhinge. Durch den Einbezug zentraler Prozessmerkmale der Familie und der Klasse
wurde gezeigt, dass elterliches Involvement und bildungsbezogene Uberzeugungen wichtige
Grundsteine fiir die Herbeifiihrung von Schulerfolg darstellten, wohingegen die Betrachtung
der Prozessmerkmale der Klasse eine mogliche Diskrepanz zwischen den Versuchen der
Lehrkrifte, ihren Unterricht an die spezifischen Bediirfnisse einer Klasse anzupassen und der
tatsachlich forderlichen Rolle dieser Prozesse offenlegte. Damit lassen sich aus den in dieser
Dissertation prasentierten Befunde ebenfalls zentrale Implikationen fiir zukiinftige Forschung

ableiten, fiir die in dieser Arbeit der Grundstein gelegt wurde.
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1. Introduction

Ensuring that all students can succeed in school is a core challenge for education
systems worldwide as school success is influenced by a large variety of factors in students’
environment, such as their family and classroom context. Consequently, understanding the
factors and mechanisms within these contexts that promote and hinder students’ school
success beyond their individual abilities is a pivotal factor in explaining educational inequity
and has long been a focus of educational psychological research. Within this field, there is a
growing awareness that schools fulfil different roles within the education system and aim to
achieve a variety of goals such as teaching important skills, fostering motivation and well-
being, and preparing students for later occupational success (e.g., Eckhardt, 2021;
Kultusministerkonferenz [KMK] 2015; Organization for Economic Co-Operation and
Development [OECD] et al., 2015). Consequently, a broad range of cognitive competences (e.g.,
reading skills), noncognitive outcomes (e.g., motivation), and institutionalized indicators of
success (e.g., grades) must equally be regarded to achieve a comprehensive insight into
students’ school success (e.g., Kleinkorres et al., 2020; Radl et al., 2017; York et al., 2015). That
these different dimensions of students’ development and school success are shaped by many
factors beyond the individual is indicated by central theories: Ecological Systems Theory (EST;
e.g., Bronfenbrenner, 1979, 1986), as one of the most influential, proposes that systems on
various levels — some more distal, some more proximal — are relevant aspects of students’
environment, with the family and classroom being two of the most essential proximal
microsystems for students’ school success. To understand the influence of these microsystems,
socioecological process-context models further distinguish between the structural components
of the environment and process variables that are responsible for mediating the relations of
structure variables and school success (e.g., Bronfenbrenner, 1986; Oishi, 2014; see also e.g.,
Kluczniok et al., 2013; McElvany et al., 2009, for the family microsystem; e.g., Brithwiler &
Blatchford, 2011; Rjosk, 2022, for the classroom microsystem). As core structure variables of
the family environment, different sociodemographic characteristics have been theoretically
proposed (e.g., Bourdieu, 1983; Suarez-Orozco et al., 2018) and empirically shown to be of
relevance: Structure variables such as socioeconomic status (e.g., M. Becker & McElvany, 2018;
Eriksson et al., 2021), language use at home (e.g., Heppt et al., 2022; Segerer et al., 2021), and

history of immigration (e.g., Castillo, 2023; Henschel et al., 2023) were associated with various



educational outcomes in the extant literature, although these associations are at times
ambiguous across different studies. In turn, among the central family process variables that
are assumed to mediate these relations, different aspects of parental involvement (e.g., Dong
et al., 2020; Novita & Kluczniok, 2022) and educational beliefs held in the family (e.g., Dumont
et al., 2019; X. Guo et al., 2022) take a pivotal role. Similarly, the composition of a classroom
in regard to sociodemographic characteristics is an important structural feature of students’
classroom environment (e.g., Seidel, 2014) that has been studied in regard to school success
(e.g., Bergold et al., 2022; Seuring et al., 2020). Beyond classroom composition, teachers’
instructional focus and quality in class has been proposed as a core classroom process variable
(e.g., Rjosk, 2022) that is influenced by the structural components of the classroom and in turn
shapes students’ school success (e.g., Rjosk et al., 2014; Wenger et al., 2020). Additionally,
interaction effects of students’ structural family background and the process variables in the
classroom may arise (e.g., Atlay et al., 2019; Ramazan, Danielson, et al., 2023), meaning that
students may benefit differently from various aspects of instructional focus depending on their
sociodemographic background.

While theoretical considerations support the importance of the aforementioned
structure and process variables of the family and classroom microsystems for various
dimensions of students’ school success, empirical research has investigated the proposed
associations to varying degrees, with some aspects being considerably understudied and not
all links being clearly understood to date. Due to the relevance of investigating and
comprehending these relations, this dissertation aims to close these gaps in the extant
literature and facilitate a deeper insight into the role of the family and classroom microsystem
for school success. Moreover, the studies forming the cumulus of the dissertation are intended
to shed light on these complex relations in an educational landscape that has seen
unprecedented challenges in current times, largely due to the COVID-19 pandemic and
concomitant emergency remote education (ERE) as well as the subsequent reinstatement of
in-person instruction with students who had experienced significant learning losses and
strains to their psychological well-being (e.g., S. Chen et al., 2024; Ludewig et al., 2025).

The work at hand contains several sections. At first, the theoretical background is
presented (Chapter 2), beginning with an introduction of the different, relevant dimensions of

school success and a categorization of these dimensions (Chapter 2.1). Next, the importance of
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different levels of students’ environment is elucidated, based largely on EST, and the
differentiation of structure and process variables of the family and classroom microsystems is
introduced to establish the overarching theoretical framework of this dissertation (Chapter
2.2). The following section briefly discusses the special situation of student populations
included in this work due to the COVID-19 pandemic and its influence on the education system
(Chapter 2.3). Subsequently, three central sociodemographic variables are identified as core
parts of students’ family structure, and their relation to the different dimensions of school
success in the extant literature is analyzed (Chapter 2.4), before the role of important family
process variables argued to be mediators of the associations between family structure and
school success based on theoretical considerations and prior empirical findings is discussed
(Chapter 2.5). The next chapters focus on the structural components of the classroom
microsystem, specifically the sociodemographic composition of the classroom in light of the
factors previously identified as important family structure variables (Chapter 2.6), as well as
classroom process variables that are derived from theory as essential mediators in the
classroom and the extant empirical evidence for their importance (Chapter 2.7). Finally, the
theoretical considerations, empirical findings, and research gaps identified in the previous
sections are briefly summarized and the overarching research questions of this dissertation are
derived (Chapter 2.8), before concluding the chapter with a brief summary of the four
empirical studies included in the present work (Chapter 2.9). The next chapter comprises these
four individual studies (Chapter 3). This is followed by a summary and general discussion of
the main results of these studies (Chapter 4), relating them to the theoretical background and
empirical findings presented in Chapter 2 as well as the overarching research questions
specifically (Chapters 4.1). Limitations and strengths of the studies and this work at large are
discussed (Chapter 4.2) and implications of the results are drawn for future research and
educational practice alike (Chapter 4.3). The general discussion is then brought to a close with

a general conclusion (Chapter 4.4).
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2. Theoretical Background
2.1 School Success as a Multidimensional Construct

To assess students’ success in school, it is imperative to consider that schools and
education systems set out multiple educational goals for students (e.g., Eckhardt, 2021; OECD
et al., 2015), meaning that students’ success can be reflected in different dimensions (e.g., York
et al., 2015). Consequently, investigating the aims that are set for schools and in how far
students achieve these goals can give vital insights into students’ school success. On an
international level, the International Standard Classification of Education provides definitions
and criteria for different levels of schooling and education that establish central learning goals
for each level (OECD et al., 2015). Beyond that, further and more specific aims are usually set
in each education system that are more closely aligned to the specific system in place: In the
case of Germany, these are set both on the national level, for example by universally established
educational standards (e.g., KMK, 2015, 2022), and on the state level of the 16 Bundesldnder
(e.g., Schulgesetz fiir das Land Nordrhein-Westfalen, 2022). These official guidelines all have
in common that they not only set aims for the skills students should achieve in different topics
of instruction, but also highlight the importance of noncognitive outcomes, such as the
motivation for and enjoyment of learning (e.g., KMK, 2015; Schulgesetz fiir das Land
Nordrhein-Westfalen, 2022) and a positive social and emotional development (e.g., Eckhardt,
2021; OECD et al., 2015).

As the aims defined for schools reflect a variety of outcomes, it can be concluded that
traditional indicators of school success like grades and achievement scores (e.g., Mulhall et al.,
2002; Oevermann, 1970) are insufficient to capture all relevant dimensions of each individual
student’s school success. Instead, school success must be understood as a multidimensional
construct. Forming the different dimensions that represent school success are the various skills
and competences that students acquire in school, including both the learning development and
attainment of learning achievements reflecting core cognitive competences related to the
topics of instruction as well as for example affective, behavioral, and motivational markers
representing noncognitive outcomes (e.g., Lipowsky, 2020). Beyond these aspects directly
reflecting students’ acquisition of beneficial skills, competences, and positive outcomes, more
traditional markers of successful mastery of school like good grades and attendance of a high

educational track that, in contrast, represent an evaluation of students’ knowledge, skills, and
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noncognitive factors (e.g., Farrington et al., 2012) by a third party — usually teachers — should
also be considered. These will be subsumed under the dimension institutionalized indicators,
to emphasize that these markers do not directly reflect the acquisition of competences or
achievement of positive noncognitive outcomes inherent to the student, but that their
importance primarily stems from their role as indicators that are used within the system of
institutionalized education.

Contemporary conceptualizations of academic success have similarly established the
multidimensional nature of success (e.g., York et al., 2015): Building on and extending
previous analytical and conceptual works, primarily the influential literature synthesis by Kuh
et al. (2006) and the Inputs-Environments-Outcomes Model (Astin, 1990), York et al. (2015)
include six components of academic success in their revised model. Among these are students’
achievement (largely indicated by grades) and attainment of learning outcomes (reflected in
test scores), constituting the traditional indicators of school success as described above.
Furthermore, the model also includes less traditional indicators like students’ acquisition of
skills and competencies beyond the cognitive skills included in the attainment of learning
outcomes (e.g., aspects of motivation, critical thinking); satisfaction as a proxy for students’
perception of institutional fit, climate, and goal achievement; persistence in progressing
towards their academic goals; and career success. While York et al. (2015) relate the model
specifically to post-secondary students’ academic success, it can also be applied to other school
contexts (see e.g., Masud et al., 2019; Stang-Rabrig et al., 2024), as the indicators included in
the framework can largely be considered important dimensions of younger students’ school
success as well and are in line with the various aims set for schools as described above (e.g.,
Eckhardt, 2021). The only dimension in the model that does not directly translate to primary
and secondary education is career success; however, especially in tracked and highly stratified
school systems, like in Germany (see e.g., M. Becker et al., 2016; Eckhardt, 2021; Jackson &
Jonsson, 2013), this dimension could instead be represented by the educational pathway or
chosen track for secondary education, which is related to later attainment and labor market
outcomes (e.g., Blossfeld, 2018; Schindler & Bittmann, 2023; Traini et al., 2021). Therefore,
and in line with the official guidelines and separation of three dimensions of school
success — cognitive  competences, noncognitive outcomes, and institutionalized

indicators — discussed prior, it can be concluded that the framework of York et al. (2015)



6 |

supports an assessment of success in primary and secondary school that comprises different
outcomes. An overview how the components of academic success described by York et al.
(2015) relate to the three dimensions of school success in this work as well as the specific
outcomes subsumed in each dimension will be introduced in more detail in the succeeding

sections.

2.1.1 Cognitive Competences

Regarding students’ core cognitive competences first, which are part of the attainment
of learning outcomes in the framework of York et al. (2015), this work focuses on the reading-
and language-related skills students achieve in primary school. It is a central goal of schools at
the primary level to equip students with strong basic competences in linguistic as well as
mathematical areas, as these lay the foundations for further learning and participation in
society (e.g., KMK, 2022; McElvany et al., 2023; OECD et al., 2015). Among these core
competences, establishing adequate reading competence, meaning students’ ability to actively
engage with texts, retrieve and evaluate textual information, and draw conclusions from them
(Mullis & Martin, 2019), is an especially pivotal skill. Following the stages of reading
development model (e.g., Chall, 1983; Kuhn & Stahl, 2022), students are expected to shift from
learning to read to using reading as a tool to learn and gain knowledge around Grade 4 (see
also R. Lorenz, McElvany, et al., 2023), which marks the final year of elementary education in
most German states (e.g., Eckhardt, 2021) as well as select other school systems (e.g., Austria,
see Schulorganisationsgesetz Osterreich, 1962). A related linguistic skill that is similarly
important during this time is students’ vocabulary, which describes students’ ability to
understand the meaning of words and the concepts associated with them (Aarnoutse et al.,
2001). According to the Simple View of Reading (e.g., Gough & Tunmer, 1986; Hoover &
Gough, 1990), students’ reading comprehension is determined by their decoding skills and
their linguistic comprehension, and vocabulary is an essential part of the latter (e.g., Kirby &
Savage, 2008; Lonigan et al., 2018). Beyond that, vocabulary has been linked to other language
skills as well, especially in studies regarding second language learners, where it has been
associated positively with proficiency in speaking (e.g., Koizumi & In’nami, 2013; Uchihara &
Clenton, 2020) and writing (e.g., Qian & Lin, 2019; Yang et al., 2019). The essential importance

of achieving good reading competence and language competence, as indicated for example by
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vocabulary beyond the former, for students in primary school is further emphasized by models
of human development in educational contexts (see e.g., Havighurst, 1972), which frequently
include these facets as core psychological development tasks for children during this age as
well (e.g., Masten, 2014; McCormick et al., 2011). Moreover, the importance of these factors is
additionally highlighted in regard to immigrant-origin students specifically, where the
acquisition of language competences in the host country language, like reading and vocabulary,
is not only a developmental goal in the sense of achieving adequate academic progress, but also

a central acculturative task (Suarez-Orozco et al., 2018).

2.1.2 Noncognitive Outcomes

Beyond the acquisition of cognitive competences, school success is also reflected in
motivational, affective, and behavioral aspects of students’ experience. These can be subsumed
as noncognitive outcomes, in line with the concept of noncognitive skills introduced by Bowles
and Gintis (1976). Importantly, the name should not be taken to imply that no cognitive
processes are involved in these skills, but rather emphasize a distinction from skills like literacy
and numeracy that are usually measured by cognitive ability tests (e.g., Gutman & Schoon,
2016). While there is no single generally accepted definition of the exact factors included in
noncognitive skills and outcomes, measures of motivation, perseverance, and well-being are
frequently included as core facets because of their dual role as important outcomes in their
own right and predictors of future educational success and later life outcomes (e.g., Bertling et
al., 2016; Frank, 2020; E. Garcia, 2016).

The important role of motivation in education, which can generally be understood as
the explanatory factor driving individuals’ behavior (e.g., Graham, 2020) and is included in
the component acquisition of skills and competencies following York et al. (2015), is
highlighted in various theories. One central framework is the Self-Determination Theory (SDT;
e.g., Deci & Ryan, 1985; Ryan & Deci, 2000, 2020), which proposes that
motivation — contrasted with amotivation, describing a lack of intentionality — can broadly be
classified in two categories: Intrinsic motivation is present when activities are done out of
enjoyment or an inherent interest and is characterized by a high degree of autonomy and
perceived internal locus of control. In contrast, doing something in order to achieve

consequences that are separable from the activity itself indicates extrinsic motivation, which
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comprises four major forms of motivation ranging from integration to external regulation that
can be differentiated by the relative degree of perceived autonomy versus external control
(Ryan et al., 2021; Ryan & Deci, 2020). Meta-studies have shown that intrinsic motivation
relates positively to other core educational outcomes, like academic performance or well-being,
whereas the role of extrinsic motivation is more ambiguous, which could in part be explained
by its positive association with performance quantity, rather than quality (e.g., Cerasoli et al.,
2016; Howard et al., 2021; Ryan et al., 2022). Another well-established motivation theory in
education is the (Situated) Expectancy-Value Theory (EVT, e.g., Eccles et al., 1983; Eccles &
Wigfield, 2020; Wigfield, 1994), which proposes that students’ expectancy of success for a
given task and the value they ascribe to said task are essential to motivation, as both influence
their achievement-related choices and performance. Rather than the broader focus on general
learning motivation of SDT as described before, the EVT framework, which is generally
understood to be domain-specific, is used in the present work to investigate students’
motivation for reading specifically (see e.g., Geng et al., 2023; Wigfield et al., 2016), which can
be considered an important part of students’ reading literacy towards the end of primary school
beyond competence alone (e.g., R. Lorenz, Frey, et al., 2023; Mullis & Martin, 2019). Beside
the attainment and utility value as well as perceived costs, students’ intrinsic value of reading
is an especially pivotal aspect of the value component that is similar in concept to intrinsic
motivation in SDT, and is assessed by regarding students’ reading enjoyment (Eccles &
Wigfield, 2020). On the other hand, reading self-concept, indicating students’ self-appraisal
and confidence in their reading ability (Mullis & Martin, 2019), serves as an indicator of
students’ expectancy of success?. Both constructs are important educational outcomes in their
own right, but additionally, positive relations with reading competence have extensively been
shown for both reading enjoyment and reading self-concept across a wide variety of contexts

(e.g., Geng et al., 2023; J. Li et al., 2023; X. Li et al., 2021; Locher et al., 2021; Ma et al., 2022).

1 Tt should be noted that self-concept and expectancy of success are theoretically distinct constructs in
EVT, but the overlap that emerged between the constructs — as well as self-efficacy — in empirical
studies was large enough that all three have historically been treated as a single empirical construct (see
Eccles & Wigfield, 2020, for an in-depth discussion of these issues and implications for theory and

measurement following as a consequence that would go beyond the scope of the work at hand).
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As noted, students’ perseverance, indicating persistence while performing tasks or
mastering skills (Gutman & Schoon, 2016), is another pivotal noncognitive facet of school
success and comparable to the component labeled persistence in the framework of York et al.
(2015). It represents an important skill in general and can be especially helpful under adverse
circumstances, such as the COVID-19 pandemic and the subsequent school closures and ERE
(see 2.3 Students’ School Experience in Times of Crisis, for more details), which arguably was
the largest irregular challenge for education systems and students worldwide in recent times.
As learning was moved out of the structured school environment and into students’ homes,
often with little guidance from teachers, students’ average time spent on learning and
subsequently perceived learning success was lower during ERE compared to in-person
instruction (e.g., Grewenig et al., 2021; Stang-Rabrig et al., 2024; Werner & Woessmann,
2023). Therefore, students’ participation in learning activities during ERE despite the
adverse circumstances is an indicator for perseverance during these challenging times, a
central outcome itself whose importance is heightened by the positive association of
engagement in different learning activities with students’ achievement and motivation found
in pre-pandemic studies (e.g., Fung et al., 2018; Putwain et al., 2018; Suarez et al., 2019).

Finally, students’ subjective well-being is regarded as a third core indicator of
noncognitive outcomes. Following the theory of subjective well-being established by Diener
(1984) and its subsequent updates, well-being is a multifaceted construct comprising affective
components — differentiated further as positive and negative affect —as well as cognitive
components, which include general life satisfaction and domain-specific aspects of satisfaction
(e.g., Diener et al., 1999; Schimmack, 2008). In line with York et al.’s (2015) component
satisfaction, the focus in the work at hand will be on life satisfaction specifically, which
describes a self-assessed, global evaluation of students’ satisfaction with their life in general
(e.g., Diener, 1984; Diener & Ryan, 2009) and is associated with many aspects of positive
psychological functioning and development (Proctor et al., 2009). Beyond its important role
as a central indicator of well-being, it is also positively associated with other indicators of
school success, such as cognitive (e.g., achievement: Biicker et al., 2018; Kaya & Erdem, 2021)
and noncognitive outcomes (e.g., motivation: C. Chen et al., 2023; Howard et al., 2021) as well
as institutionalized indicators (e.g., grades: Schnell et al., 2025), which will be discussed as the

final dimension of school success in the next section.
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2.1.3 Institutionalized Indicators

The third dimension of school success regarded in this work are institutionalized
indicators, markers of third-party evaluations of students that are primarily relevant within
the context of educational institutions and are meant to reflect successful participation in
education. The most commonly investigated and arguably one of the most important indicators
in this regard are students’ grades, or grade point averages (GPA), which are part of the
achievement component in York et al.’s (2015) model and reflect teachers’ assessments of
students’ learning, performance, and participation in school (e.g., Eckhardt, 2021). While
grading in school has long been a topic of debate and valid criticisms can be made about the
practice (see e.g., Brookhart et al., 2016; Schwab et al., 2018), especially grades given with
students’ report cards and school leaving certificates still take on a central role in most
education systems such as the German one, where they are known to be important
determinants of the chosen secondary school track (e.g., Dumont et al., 2019; Walper &
Gniewosz, 2019; and the choice of specific, desirable schools, see Klinge, 2016) as well as later
choices regarding tertiary education (e.g., Bachsleitner et al., 2020; Lorz, 2017). Grades are
also related to other measures of school success: As an evaluation of students’ learning and
performance, they are positively associated with cognitive competences, as indicated by
achievement tests (e.g., Arens et al., 2017; Lotz et al., 2018). Beyond that, they are also linked
positively to noncognitive outcomes such as life satisfaction (e.g., Heffner & Antaramian, 2016;
Lettau, 2021), whereas relations with motivation appear to be more complex, as self-concept
consistently positively predicts grades (e.g., Klapp, 2018; Lotz et al., 2018) while positive
associations with intrinsic motivation appear in most studies (e.g., Affuso et al., 2023; Howard
et al., 2021; Taylor et al., 2014), but not always consistently (e.g., Weidinger et al., 2017).

Another central institutionalized indicator for school success regarded in this
dissertation is the track recommendation for secondary school that students receive at the end

of primary school in Germany?, which is most closely aligned with the component career

2 As education is primarily regulated at the state level in Germany, the exact structure of the school
systems varies between each of the 16 states. Therefore, describing the school system and the specific
regulations in each state in exhaustive detail would go far beyond the scope of this work, and a simplified

description of the general, common mechanisms is instead given here to emphasize the importance of
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success in the framework for academic success (York et al., 2015), as explained above. In
Germany, primary education traditionally consists of four years of comprehensive education,
with students entering the tracked secondary school system after finishing primary education
(Klemm, 2022), although in Berlin and Brandenburg, tracking regularly begins only after
Grade 6 (with the option to transition to the academic secondary track after Grade 4 under
specific circumstances in Berlin; KMK, 2024). Secondary education is traditionally divided
into three tracks: The vocational track, which provides basic general education and prepares
students for subsequent vocational qualification; the intermediate track, offering more
extensive general education while also preparing students for courses where they can obtain
vocational qualification; and the academic track, providing intensified general education and
offering a school leaving certificate that allows students to study at university without
obtaining further qualifications (Eckhardt, 2021). In all German states, students can visit the
Gymnasium, a type of secondary school that provides only academic track education, whereas
most states have either abolished schools offering only vocational or intermediate education,
respectively, in favor of comprehensive schools offering the two lower or even all three tracks,
or have maintained vocational and intermediate track schools in addition to comprehensive
schools (see e.g., M. Becker et al., 2016; Eckhardt, 2021 for more details). To determine which
tracks students visit in secondary school, they receive a track recommendation during the final
year of elementary school — usually with the mid-year report card — which is meant to serve as
a general assessment of each student’s aptitude for the different school tracks based on
students’ grades, skills, and their teachers’ evaluations thereof (e.g., Eckhardt, 2021; Schwerter
et al., 2024). In some states, the recommendation is binding, meaning that parents cannot
regularly enroll their child in a higher track than recommended, whereas in others it is only
meant to guide parents’ decisions, but research has shown the track recommendation to be a
strong determinant of parents’ chosen secondary track even if the recommendation is not
binding (e.g., Dumont et al., 2019; Gresch, 2012). Due to the nature of what the
recommendation should reflect, it is positively associated with students’ cognitive

competences (e.g., Liidemann & Schwerdt, 2013; Niklas & Schneider, 2017) as well as grades

the track recommendation for students’ educational pathways. For a more in-depth description of the
school system, readers are instead referred to the more comprehensive works of Eckhardt (2021) and,

for secondary school specifically, M. Becker et al. (2016).
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(e.g., Dumont et al., 2019; Lintorf et al., 2021), while associations with noncognitive outcomes
like aspects of students’ motivation — or teachers’ perception of students’ motivation — emerge
only inconsistently in previous research (e.g., Paulus et al., 2021; Trautwein & Baeriswyl,

2007).

Table 1
Dimensions of School Success in This Work, Their Relation to the Components of Academic
Success in the Framework of York et al. (2015), and the Specific Outcomes Included in Each

Dimension

Dimension of school Corresponding components Measured outcomes
success of academic success

following York et al. (2015)

Cognitive competences Attainment of learning outcomes Reading competence
Vocabulary
Noncognitive outcomes Acquisition of skills and Intrinsic & extrinsic
competencies motivation

Reading enjoyment
Reading self-concept
Persistence Participation in learning

activities during ERE

Satisfaction Life satisfaction
Institutionalized indicators Achievement GPA
Career success Track recommendation

Note. ERE = Emergency remote education. GPA = Grade point average.

As discussed in this chapter, school success should be understood as a
multidimensional construct that comprises cognitive competences students acquire in school
as well as noncognitive outcomes and external evaluations of their educational achievement in
the form of institutionalized indicators of school success. These three dimensions can be
related to existing frameworks of academic success, such as the model proposed by York et al.
(2015), which includes six components of success. Additionally, the importance of considering
that each dimension of school success subsumes a variety of different outcomes that all reflect

different facets of succeeding in school was demonstrated. For a concise overview, Table 1
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depicts the three dimensions of school success in this work, how these can be related to the six
components of academic success in the framework of York et al. (2015), and which specific
outcomes are included for each dimension of success in the studies included in this

dissertation.

2.2 Important Environments for School Success

When regarding school success, it must be considered that, beyond individual
characteristics of each student such as their cognitive abilities (e.g., Kriegbaum et al., 2018;
Lavrijsen et al., 2022; Peng et al., 2019), factors situated in their environment — for example,
their family and the classroom context — equally can be crucial for shaping their outcomes in
school. This is reflected in socioecological approaches in theory and research — in general and
in educational psychology specifically — which highlight the different ways in which an
individual’s proximal and distal environment can shape their development (e.g., Brutzman et
al., 2022; Oishi, 2014). One of the most foundational socioecological theories is EST (e.g.,
Bronfenbrenner, 1979, 1986; Bronfenbrenner & Morris, 2006; see Rosa & Tudge, 2013, for an
overview of the different stages of the theory’s development) which proposes a framework of
nested systems that describe different levels of a person’s environment. Microsystems, the
most proximal systems, are characterized by the specific physical features of a setting and allow
the developing student to experience interactions and interpersonal relationships with others
directly and over time, such as in students’ families and schools (Bronfenbrenner, 1979). Since
both the family and school microsystem are central to student’s development (e.g.,
Bronfenbrenner, 1986; Neal & Neal, 2013; Vedder & Motti-Stefanidi, 2016), the focus of the
work at hand is on these two microsystems. However, to paint a comprehensive picture, the
other levels included in the EST (Bronfenbrenner, 1979) will briefly be described, but not
elaborated on in detail: The mesosystem refers to the interaction of any number of relevant
microsystems, for example interactions of parents and teachers. More distal, the exosystem
refers to settings where events occur that can influence, or be influenced by, systems which
contain the student in question, while they are not being involved in the exosystem directly;
this can refer to systems like parents’ workplaces. The final ecological system originally
included in the EST (Bronfenbrenner, 1979) is the macrosystem, which refers to institutional

systems at a (sub-)cultural level and the overarching belief systems and ideologies associated
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with them, which could for example, in the context of students’ development, include
educational policies and values at a societal level. During later stages of EST, the chronosystem
was added as a fifth system that reflects the influence of changes in students’ environments
over time on their development (e.g., Bronfenbrenner, 1986). The multiple systems included
in the EST allow to both investigate large, complex frameworks of developmental conditions
as well as focus on specific systems and the mechanisms shaping students’ outcomes in these
systems, respectively. Additionally, the breadth of the EST allows to account for a large variety
of developmental contexts, which also makes it applicable when considering specific groups of
students, such as those of immigrant-origin (e.g., Paat, 2013; Suarez-Orozco et al., 2015). This
is especially reflected in the Integrative Risk and Resilience Model for the Adaptation of
Immigrant-Origin Children and Youth (IRRM; Suarez-Orozco et al., 2018), which employs a
socioecological framework with nested systems adapted from EST and applies it to the
situation of immigrant-origin children and youth specifically. Beyond the individual level,
Suarez-Orozco et al. (2018) highlight the importance of microsystems (such as family and
school), the political and social contexts of reception (such as a state’s immigration policies or
societal attitudes towards immigrants, comparable to the EST’s macrosystem) and, as the most
distal level, global forces (such as push and pull conditions for migration or so-called ideas-
without-borders, e.g., xenophobia).

As described above, the different systems in Bronfenbrenner’s (1979) EST as well as
later frameworks built on his model are understood to be nested within each other, with the
most proximal systems (i.e., microsystems) having the most direct influence on students’
development, whereas more distal systems act more indirectly. To investigate important
proximal factors that are directly relevant to students’ experience, this dissertation will focus
on the role of two microsystems for their school success specifically: Students’ families and
students’ school environment, regarding the classroom environment specifically as this is
where students usually experience most relevant interactions in school (see e.g., van Ewijk &
Sleegers, 2010a). When investigating the role of these microsystems for students’ development
and, more specifically, school success, it is of interest to gain insights not only about the
association of structural components of students’ environments with different outcomes, but
beyond that also the underlying processes that are responsible for shaping these associations.

Such models, known as process-context models (Bronfenbrenner, 1986) or simply process
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studies in a more recent categorization of socioecological psychology research by Oishi (2014),
are focused on understanding why, rather than simply demonstrating how, differences in
environmental features are related to students’ school success and can thereby shape
educational inequalities. In regard to the family microsystem, the distinction between
structural components of students’ environment, such as sociodemographic variables, that
influence different outcomes on the one hand and the processes that, influenced by the
structural components, mediate these relations on the other are commonly reflected in models
investigating the role of students’ Home Learning Environment (HLE) for their development
and learning (e.g., Kluczniok et al., 2013; Lehrl, Evangelou, et al., 2020; McElvany et al., 2009).
Similarly, when regarding students’ school environment and classroom microsystem, the
importance to not only consider the structural components of the classroom context, largely
reflected in its composition, but also the processes through which these can influence students’
outcomes have been highlighted in theoretical considerations and extant research (e.g.,
Briihwiler & Blatchford, 2011; Rjosk, 2022; Wenger et al., 2020). Thus, a deeper understanding
of the role of the family and classroom, two central microsystems in which students’
development takes place, for their school success can only be achieved if the structural
components of these environments and their association with different student outcomes, but
also the processes through which structure variables’ influence manifests and operates, are
investigated. Following an EST perspective, the work at hand will therefore include both
structural components, reflected in sociodemographic background variables, and processes of
the family and classroom microsystem, respectively, and investigate how these components
shape students’ multidimensional school success, considering cognitive competences,

noncognitive outcomes, as well as institutionalized indicators, as depicted in Figure 1.

2.3 Students’ School Experience in Times of Crisis

As stated in the preceding section, the focus of this work lies first and foremost on the
role that the family and classroom microsystems play for students’ school success.
Nonetheless, even if the studies in the present dissertation do not directly investigate
developments throughout a period of time, it is important to consider the chronosystem as a
pivotal aspect shaping students’ experiences of schooling and education in these studies as

well, due to the time-specific circumstances under which they were conducted. In the context
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of EST, the chronosystem is important, as developmental processes and changes can occur as
a consequence of life events that originate either in the individual, or in their external
environment (e.g., Bronfenbrenner, 1986, 1992). These events are characterized by initiating
a change in the established relationship between a person and their environment (e.g.,
Bronfenbrenner, 1992), and entail both normative transitions during the life course (such as
transitions into and within formal education or puberty) and non-normative events (e.g.,
Bronfenbrenner, 1986; Rosa & Tudge, 2013). Such developmental conceptions form one major
branch of understanding and investigating life events, with the other building on a perspective
based in stress theory (e.g., Filipp & Aymanns, 2018), and recent works in this field have

employed a view of critical life events that combines both perspectives, understanding them as

Figure 1

Theoretical Framework of the Cumulative Dissertation

FAMILY MICROSYSTEM

Structure Variables:

Process Variables
Sociodemographic Background

Socioeconomic status Parental involvement

HISEI Emotional-responsive inv.

Books at home Structural-demanding inv.
Parent-child reading School Success

Language use at home ; ; Cognitive competences
Non-majority family language Educational beliefs Reading competence

Linguistic distance to German Perceived responsibility for Vocabulary
learning

Educational aspirations

History of immigration
1stys, 2nd generation
Age at arrival

Noncognitive outcomes
Intrinsic / extrinsic motivation
Reading enjoyment
Reading self-concept
Participation in learning

CLASSROOM MICROSYSTEM activities during ERE
Life satisfaction

) Structure V.arlables: ” Process Variables
Sociodemographic Composition Institutionalized indicators

Classroom composition Instructional focus Grades
Socioeconomic composition Reading-related support Track recommendation
Share of language minority Support of language minority
students students
Share of immigrant students Cognitive activation

Note. ERE = Emergency remote education during the COVID-19 pandemic. HISEI = Highest

International Socio-Economic Index of occupational status.
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transitions that are clearly timed and relate to a specific status with at least two possible levels,
marking either the beginning or the end of said status (Luhmann et al., 2012; see also e.g.,
Bleidorn et al., 2018; Biihler et al., 2024). In the context of the work at hand, this gains specific
importance as all students included in the studies presented in this work had recently been
exposed to what can be described as a collective life event of a global scale: The onset of the
COVID-19 pandemic and the subsequent effects on education (e.g., de Vries et al., 2023;
Wundrack et al., 2021).

Especially during the early stages of the COVID-19 pandemic, most countries resorted
to school closures in an attempt to slow down the spread of the virus, peaking at over 80% of
students worldwide that were affected by school closures simultaneously during the spring of
2020 (United Nations Educational, Scientific and Cultural Organization, 2022), subjecting
students to ERE instead of in-person instruction (Bozkurt et al., 2020). In Germany
specifically, school closures amounted to 14 weeks of full closure and 24 weeks of partial
closure in the timeframe between the first school closures in March 2020 and the end of the
following school year in the summer of 2021. As a result, a total drop of learning time in schools
of close to 45% was estimated for this period (Fuchs-Schiindeln, 2022), and school closures
continued into the subsequent school year 2021/2022 as well, although to a considerably lower
degree (Statista, 2024). Since data collection for the different studies included in this work
took place between August 2020 and June 2022, all students in these studies were either
reporting data directly on their experience of ERE (Study I), or had been exposed to massively
restricted schooling and ERE in the years and months prior (Studies II-1IV). As a consequence,
these students’ school experience diverges from that of students in pre-pandemic times, as it
stood under the tremendous influence of the COVID-19 pandemic as a collective life event that
not only changed how schooling was conducted on a fundamental level, but also went along
with significant learning losses compared to a normative schooling experience (e.g., Donnelly
& Patrinos, 2022; Ludewig et al., 2022, 2025) as well as putting immense strain on students’
psychological well-being and mental health (e.g., S. Chen et al., 2024; Elharake et al., 2023;
Ravens-Sieberer et al., 2022). This unique situation makes it all the more important to
investigate the role of students’ families, during and after ERE, as well as the school and

classroom environment, especially after returning to in-person instruction, as the two central
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microsystems for students during this time to understand how they could support students in

being successful in school despite the irregular circumstances.

2.4 Structure Variables of the Family Microsystem and Their Relation to School
Success

The structural components of students’ family environment are reflected in relatively
stable characteristics, including for example family size or composition but especially the
family’s sociodemographic background as well (e.g., Kluczniok et al., 2013). Historically,
investigating the associations of these structural family background characteristics with
educational outcomes was a main focus of research (see e.g., Bronfenbrenner, 1986; Lareau,
1987). While the importance of understanding the underlying processes that shape these
associations — rather than simply describing differences in outcomes —has since been
acknowledged and received growing attention, it is still essential to understand how
educational outcomes in general, and school success specifically, are related to different
structural components of the family background as a first step. Therefore, this chapter will
introduce relevant structure variables of the family microsystem, focusing on three important
sociodemographic indicators specifically, and show how they are related to the different central

aspects of students’ school success.

2.4.1 Socioeconomic Status

One core background variable representing an important aspect of the family structure
for school success is socioeconomic status (e.g., Brown & Mann, 1990; Lehrl, Ebert, et al.,
2020; Niklas & Schneider, 2013). Families’ socioeconomic status has long been an important
part of family research frameworks, for example in the Chicago school of family environment
research (for an overview, see Marjoribanks, 1979) as well as theoretical considerations, such
as the forms of capital introduced by Bourdieu (1983). According to Bourdieu (1983), the focus
on economic capital and investment alone is insufficient when investigating educational
outcomes and disparities, a criticism directed specifically against prevalent human capital
theories at the time (e.g., G. S. Becker, 1964). Instead, Bourdieu proposes two additional,
distinct forms of capital — although a transformation into economic capital is possible, given

certain circumstances — of importance: cultural capital, which can be embodied (e.g., specific
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knowledge a person has acquired), objectified (e.g., cultural goods like books), or
institutionalized (e.g., school leaving certificates); and social capital, which describes the
potential resources an individual has access to through their membership in groups and social
connections (Bourdieu, 1983). Consequently, school success depends not only on the
investment of economic capital, but also the family’s cultural and social capital, in the form of
transmission of cultural capital and the use of social relations to achieve better conditions and
outcomes for the child. Following this argument, socioeconomic status is often assessed in
ways that cover not only economic aspects of the family structure such as wealth or income,
but also relate to the cultural and social capital. Among the measures used to achieve this,
parents’ occupational status, education, and the number of books at home are common
indicators, with books at home and occupational status usually showing the strongest
associations with educational outcomes (e.g., Eriksson et al., 2021; Heppt et al., 2022). While
the assessment of books at home is sometimes understood to be an indicator of cultural capital
specifically rather than a broader measure of socioeconomic status (see e.g., Engzell, 2021), a
distinction that can be useful in some contexts and is therefore worth acknowledging, the
present work follows the well-established tradition of using books at home as an indicator of
socioeconomic status (e.g., Eriksson et al., 2019; Hanushek & Woessmann, 2011).

Due to the long tradition of investigating socioeconomic background in educational
contexts, its relations to many dimensions of school success are well understood today. A
positive association of socioeconomic status with students’ cognitive competences across
domains and grade levels is well-established not only by meta-analytic studies (e.g., Korous et
al.,, 2022; Liu et al., 2022; Selvitopu & Kaya, 2023), but also consistently emerges in
international and national large-scale assessment studies such as PIRLS (e.g., Mullis et al.,
2023; Stubbe et al., 2023), PISA (e.g., Mang et al., 2023; OECD, 2023), and the IQB Trends in
Student Achievement (e.g., Niemitz et al., 2023; Sachse et al., 2022) as well as in-depth
secondary data analyses (e.g., Eriksson et al., 2021; G. Lorenz et al., 2023; Michael &
Kyriakides, 2023) and individual studies across a variety of contexts (e.g., Kanonire et al.,
2022; Nennstiel, 2023; Workman, 2022) when regarding students’ reading ability specifically.
Studies focusing on vocabulary as another aspect of students’ cognitive competences similarly
show positive associations with socioeconomic status (e.g., Cangelosi et al., 2024; Kigel et al.,

2015; van der Kleij et al., 2023). In regard to noncognitive outcomes, socioeconomic status
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positively relates to different motivational measures such as intrinsic motivation (e.g.,
Manganelli et al., 2021; Miyamoto, Murayama, et al., 2020) as well as reading enjoyment (e.g.,
Michael & Kyriakides, 2023; Rogiers et al., 2020) and self-concept (e.g., M. Becker &
McElvany, 2018; Ma et al., 2023), and some studies suggest that participation in learning
activities may on average have been higher in families with higher socioeconomic status during
ERE (e.g., Dietrich et al., 2021; Trevino et al., 2021). Moreover, the association of
socioeconomic status with students’ well-being, as well as life satisfaction more specifically,
appears to be positive as well, although somewhat small (e.g., Alivernini et al., 2020; H. Chung
et al., 2022; Obermeier et al., 2021). Finally, with regard to institutionalized indicators of
school success, positive associations of socioeconomic status with grades emerge (e.g., Bergold
et al., 2022; Lauermann et al., 2020) that cannot fully be explained by the aforementioned
achievement differences (e.g., Dumont et al., 2019; Westphal et al., 2016). Furthermore,
socioeconomic status is also positively related to the probability of receiving a high track
recommendation towards the end of primary school (e.g., Lintorf et al., 2021; Niklas &
Schneider, 2017; Paulus et al., 2021), an effect that is similarly not fully explained by
differences in achievement (e.g., Bergold et al., 2022; Brandle & Weirich, 2023; Dumont et al.,
2019) and has been established in other education systems that similarly feature tracked
secondary schools as well (e.g., Sneyers et al., 2018, for Belgium; Timmermans et al., 2018, for
the Netherlands). In conclusion, socioeconomic status is positively related to different school
outcomes, including cognitive competences, noncognitive outcomes, and institutionalized
indicators and therefore an important structural component of students’ family environment

to be considered when investigating school success.

2.4.2 Language Use at Home

Another important structural component of the family microsystem is the language use
at home (e.g., Junge et al., 2021; Lehrl, Ebert, et al., 2020). While the common language of
instruction in Germany is German, many students grow up in multilingual family
environments, speaking one or more other languages either in addition to, or instead of
German in the home. The share of students who do not exclusively speak German at home
varies somewhat with the level of schooling, falling between slightly below two fifths of

students in Grade 4 (Henschel et al., 2022) and almost one third of students in Grade 9
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(Henschel et al., 2023). Multilingualism is, in itself, frequently named as a desirable goal (e.g.,
Katsarova, 2022; KMK, 2015)3 and can have positive consequences in other areas as well, for
example for executive functioning (e.g., Bialystok, 2009; Greve et al., 2024) or when it
indicates a positive heritage culture orientation (e.g., Dewaele et al., 2020; Tsai et al., 2012)
which in turn can be positively linked to well-being (e.g., Baumert et al., 2024; te Lindert et al.,
2022). Nonetheless, multilingual students often face challenges in a monolingual school
environment. This can be explained when considering the importance of different conditions
for acquiring a new language emphasized by language learning theories drawing influence
from various disciplines such as (socio-)linguistics, psychology, and economics (e.g., Chiswick
& Miller, 1995, 2007; Spolsky, 1989; VanPatten & Benati, 2015). In a framework that aims to
integrate different theories of language learning from these disciplines, Esser (2006) identifies
sufficient opportunities for learning the language as one central precondition for language
acquisition. If students grow up in multilingual households with a non-majority family
language, it follows that they experience less exposure on average to each language than a
monolingual child would. Therefore, they have fewer opportunities for learning as well, leading
to lower average language abilities (e.g., Hoff, 2018; Matusevych et al., 2017) that leave them
less prepared to succeed in the monolingual school environment. However, not only the
amount of exposure, indicated by the frequency of speaking German in the home, is essential
to language learning: Another key factor is the efficiency of language acquisition (Esser, 2006).
While many different factors on the individual level, such as intelligence, influence the
efficiency of language learning, it is also dependent on the features of the language in question.
Crucially, skills language learners already possess in one language can help with learning a new
language in a process known as cross-language transfer, and thereby increase the efficiency of
language learning. To explain the conditions under which cross-language transfer happens, S.
C. Chung et al. (2019) propose an integrative framework building on previous influential

theoretical considerations, namely the Contrastive Typological Framework (Lado, 1957), the

3 Given that multilingualism is often explicitly stated as a goal for students (and the general population),
it is worth debating whether schools should place a stronger focus on using the multilingual potential
many students already bring to schools from their homes. As this would go beyond the scope of the work
at hand, readers are instead referred to the extant literature (e.g., Cummins, 2019; Duarte, 2019;

Fiirstenau, 2011; O. Garcia et al., 2006; O. Garcia & Menken, 2015).
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Linguistic Interdependence Hypothesis (Cummins, 1979, 1981; as well as its variant, the
Common Underlying Cognitive Processes model, Geva & Ryan, 1993), and the Transfer
Facilitation Model (Koda, 2008). Beyond addressing methodological issues, the authors
identify the educational setting, language complexity, proficiency in both languages, and the
linguistic distance between the heritage language and the target language — that is, the
dissimilarity of the two languages based on, for example, lexical and morphological
features — as influential determinants of transfer (S. C. Chung et al., 2019). While the language
complexity of the target language German and, in large parts, the educational setting are
constants for all students in German schools equally, there is large variability in students’
language proficiency as well as the linguistic distance, due to the large variety of heritage
languages spoken in their families (Statistisches Bundesamt, 2024). Despite these theoretical
considerations, the role of linguistic distance of students’ heritage language to German,
especially in learners prior to secondary school, has received little attention in research and
will therefore be regarded as another important aspect of the language use at home.
Regarding empirical findings concerning family language use and school success, large-
scale assessment studies have shown disadvantages for students speaking primarily another
language than German at home in regards to reading competence (e.g., Henschel et al., 2022,
2023; Stubbe et al., 2023; Weis et al., 2019), even when controlling for the influence of
socioeconomic status as a confounded family structure variable, a finding that individual
studies in the German context largely replicate as well (e.g., Novita et al., 2022; Seuring et al.,
2020; the former finding a significant difference between monolingual students and bilinguals
learning German as a second, but not as their first language). Language minority students also
appear to be disadvantaged in the acquisition of vocabulary in the majority language (e.g.,
Marx et al., 2015; Novita et al., 2022; Persici et al., 2022; see also e.g., Heppt et al., 2023;
Volodina et al., 2020, 2021, for academic vocabulary specifically). Similarly, among these
students, those whose heritage language has a higher linguistic distance to the target language
show lower average language proficiency (e.g., Isphording & Otten, 2011; Schepens et al.,
2013), which is reflected in lower average reading competence as well (e.g., Borgonovi &
Ferrara, 2020) and may similarly translate to vocabulary (see Mulder et al., 2019, for
vocabulary learning based on linguistic distance of single words, rather than languages as a

whole). Concerning noncognitive outcomes, findings are more ambiguous. Some studies have
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shown intrinsic and extrinsic motivational advantages for language minority and bilingual
students (e.g., Greenwald et al., 2023), especially regarding intrinsic motivation and
enjoyment in the reading and language domain (e.g., Kigel et al., 2015; Michels, 2023; Rjosk
et al., 2015, with the association turning insignificant when classroom characteristics were
included in the latter), whereas others found negative associations (e.g., McElvany et al., 20009;
Rogiers et al., 2020). Moreover, complex relations with reading self-concept emerge from
extant research as well: Segerer et al. (2021) find self-concept advantages of language minority
students in Germany in the first two grades of primary school, but not Grade 3 and 4. This
finding is supported in an investigation of a sample of third-grade multilingual students, who
equally showed average reading self-concept comparable to monolinguals (Festman &
Schwieter, 2019), although in a study in the US-American context, students of similar age with
Spanish (but not an Asian language) as their primary home language still showed significantly
higher reading self-concept than majority language students (Niehaus & Adelson, 2013). In
total, these studies suggest that even if language minority students may possess higher average
reading self-concept upon school entry, these advantages tend to disappear during the course
of the first years of primary school. Furthermore, the use of a heritage language at home in
multilingual families has been linked positively to children’s life satisfaction as well as other
indicators of well-being, especially concerning the parent-child relationship as well (e.g.,
Humeau et al., 2025; Miiller et al., 2020), potentially indicating that most children in these
families experience what has been labeled harmonious bilingualism (i.e., the absence of
conflict or dissonance emerging from the bilingual setting; see e.g., De Houwer, 2017, 2020).
Lastly, institutionalized indicators of school success are also associated with students’ language
use at home, as language minority students on average receive worse grades than their
majority-language peers (e.g., Bonefeld et al., 2017; Brandle & Pohlmann, 2021; Lauermann et
al., 2020), which is partly explained through differences in competences. Similarly, while
language minority students have a reduced probability for a high track recommendation, these
findings are explained by achievement differences in most studies (e.g., Brandle & Weirich,
2023; Lintorf et al., 2021; Wagner et al., 2009; but see Bergold et al., 2022). All in all, students’
school success is associated with their language use at home: Language minority students,
especially those whose heritage language has a greater linguistic distance to German, are

disadvantaged in terms of language-related cognitive outcomes and, at least partly as a direct
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consequence, institutionalized markers of school success, whereas they may show advantages

in noncognitive outcomes under some circumstances.

2.4.3 History of Immigration

The third central structural aspect of the family environment regarded in this work is
the family’s history of immigration (e.g., Baumert et al., 2003; Niklas & Schneider, 2017).
Immigrant-origin students’ school experiences and outcomes can vary from those of their non-
immigrant peers as they face not only universal developmental and psychological adjustment
tasks, but also acculturative challenges as part of their adaptation process (e.g., Jugert &
Titzmann, 2020; Motti-Stefanidi & Masten, 2017). This is considered in the IRRM (Suérez-
Orozco et al., 2018), which focuses on the processes and dimensions of adaptation that are
important for immigrant-origin children and youth, as well as the determinants that influence
these processes and are situated on different levels (see also 2.2 Important Environments for
School Success). For immigrant-origin children and youth, the important proximal
microsystems family and school are generally closely tied to their culture of origin and the
majority culture, respectively, and positive outcomes in schools consequently reflect not only
mastery of developmental and psychological adjustment tasks, but oftentimes acculturative
tasks as well, as these are strongly intertwined with each other (e.g., Motti-Stefanidi et al.,
2012; Vedder & Motti-Stefanidi, 2016). This is obvious in the achievement of good cognitive
competences in the form of reading abilities and vocabulary in the language of instruction,
which are simultaneously indicators of acquiring important majority language skills for
participation in the majority culture, but also extends to other dimensions of school success.
For example, the attainment of a positive well-being can indicate that students have acquired
the necessary skills to navigate the context of both the heritage and the majority culture,
thereby mitigating acculturative stress that results from cultural clashes in the home — as
described by the Acculturation Gap-Distress Model (e.g., Shukla et al., 2025; Telzer, 2010) — or

in schools (e.g., Bayram Ozdemir et al., 2021; Sirin et al., 2013)4. While these considerations

4 Extant research has shown that acculturation into the majority culture coincides with less perceived
discrimination as a relevant indicator of acculturative stress, but it should be noted that the exact
mechanisms have not conclusively been exposed. It is plausible that immigrant-origin students with

higher acculturation into the majority culture experience less discrimination, but for example also
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apply to all immigrant-origin studies, it is important to consider differences based on
immigrant generation as well. Especially first-generation immigrant students are in a unique
position due to factors directly related to the experience of migration. Differences in other
structural components of the family environment exist not only between immigrant-origin and
non-immigrant students, but are often especially marked for first-generation immigrant
students, indicated by lower average socioeconomic status and a more frequent use of the
heritage language at home (e.g., Henschel et al., 2022, 2023), and they may have experiences
of interrupted or delayed schooling (e.g., Juang et al., 2018). On the one hand, this can mean
that first-generation immigrants may struggle more in school, for example due to a heightened
language barrier and the fact that their parents possess fewer resources to support their school
success and counteract barriers; however, on the other hand, a shared use of the heritage
language with parents, new opportunities for education and positive life outlooks compared to
the pre-migration context (especially in refugee children), and high motivation to use these
opportunities may be beneficial for their adaptation and school success (e.g., Juang et al., 2018;
Leyendecker et al., 2018; Suarez-Orozco et al., 2018). This is reflected in the phenomenon
known as the Immigrant Paradox, where first-generation immigrant students primarily in the
US-American context are better adapted in some regards than their second-generation, and
sometimes even non-immigrant, peers (e.g., Garcia Coll & Marks, 2012; Marks et al., 2014),
although subsequent research found no consistent support for this in countries beyond the
United States, nor for all ethnic groups (e.g., Dimitrova et al., 2016; Sam et al., 2008, 2022).
Nonetheless, it is of specific interest to understand how the processes underlying first-
generation immigrants’ adaptation may differ from native-born students in general, and
second-generation immigrant students more specifically.

Regarding school success as indicated by cognitive competences first, large-scale
assessments have shown that first-generation immigrant students are disadvantaged in regard
to reading competence even when the family structure variables discussed previously,

socioeconomic status and language use at home, are considered simultaneously (e.g., Henschel

possible that students who experience less discrimination also have more opportunities (or are more
willing) for majority culture acculturation, or that students with higher acculturation into the majority
culture experience the same amount of discrimination but perceive it to a lesser extent (see e.g., Motti-

Stefanidi et al., 2018; Phinney et al., 2023; te Lindert et al., 2022).
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et al., 2022, 2023; OECD, 2019; Weis et al., 2019). However, individual studies from different
contexts imply that these additional disadvantages may especially manifest in primary school
and diminish or fade as students progress through secondary school (e.g., Hillmert, 2013;
Miyamoto, Seuring, et al., 2020; Triventi et al., 2022; but see also Ham et al., 2020). Studies
regarding vocabulary as another important indicator of cognitive competences have primarily
focused on the development up to entering formal schooling and found significantly lower
average scores for immigrant-origin children (e.g., Niklas & Schneider, 2013, 2017; Novita &
Kluczniok, 2022). Although these studies did not further differentiate between immigrant
generations, findings from bilingual language learners in the United States imply that the
development of vocabulary in the majority language may be slower in first-generation than in
second- or third-generation students (Leider et al., 2021). When taking into account the
considerations regarding language learning as described above, it becomes clear that
differences in language-related cognitive competences may also emerge within first-generation
immigrant students due to their age at immigration, as migrating at a younger age implies a
longer stay in the host country and consequently more exposure to the majority language (e.g.,
Chiswick & Miller, 2007; Esser, 2006). Turning to noncognitive outcomes next, complex
patterns of findings emerge: Regarding motivation, studies in Germany suggest no general
motivational advantage of immigrant-origin students in the reading domain, although this
may vary with students’ ethnic background (e.g., Miyamoto et al., 2018; Miyamoto, Seuring, et
al., 2020) and these studies did not regard first- and second-generation immigrants separately.
Taking studies that differentiated between immigrant generations in other contexts into
account as well, findings indicate that first-generation immigrant students may show general
motivational advantages (but see Manganelli et al., 2021), which however do not extend to
reading motivation specifically (e.g., Alivernini et al., 2018; Areepattamannil & Freeman,
2008; Castillo, 2023). With regard to self-concept, the extant literature is similarly ambiguous,
suggesting comparable German language self-concept in immigrant-origin students in
Germany, again with slight discrepancies potentially present in specific origin groups (e.g.,
Miyamoto, Seuring, et al., 2020; Schober et al., 2015), while research in other contexts found
that first-generation immigrants specifically may possess higher average self-concepts in other
domains, such as mathematics (e.g., Areepattamannil & Freeman, 2008; Basarkod et al.,

2022). Concerning well-being, some studies imply that especially affective aspects of well-
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being may on average be lower in immigrant-origin students (e.g., Alivernini et al., 2018;
Guerra et al., 2019; but see Eckert et al., 2025), but students’ life satisfaction does not seem to
differ depending on students’ immigrant status in Germany (e.g., Sam et al., 2022; Tang,
2019). Finally, when regarding institutionalized markers of school success, lower average
grades are often found for immigrant-origin students, but these discrepancies usually can fully
be explained by considering differences in socioeconomic status and achievement (e.g.,
Dumont et al., 2019; Kristen, 2006; Neumeyer et al., 2022; but see Bonefeld et al., 2017, who
consistently found lower average grades even when considering socioeconomic status, family
language, and achievement in 5th and 6th grade mathematics) 5. Moreover, immigrant-origin
students less often receive recommendations for the academic track, but when other, related
variables like socioeconomic status, grades, and achievement are included as well, these
differences tend to disappear (e.g, Kristen, 2006; Niklas & Schneider, 2017) or even turn
positive, albeit small (e.g., Caro et al., 2009; Dumont et al., 2019). However, as extant studies
have either regarded all immigrant-origin students indiscriminately or used other indicators
such as nationality, it is largely unclear whether grades and track recommendations for first-
generation immigrant origin students are comparable to those of their second-generation and
non-immigrant peers. In conclusion, first-generation immigrant students’ school success has
been explored considerably less than the respective roles of socioeconomic status and family
language use and needs to be taken into account more when investigating the effect of students’
family structure variables as the mechanisms influencing school success may differ from
second-generation and non-immigrant students.

Taking all reported findings and theoretical considerations into account, it can be
concluded that the three family structure variables socioeconomic status, family language use,
and history of immigration are all relevant in shaping students’ school success in different
areas. While these sociodemographic variables are interrelated in many cases, it has been
shown that they have distinct associations with school outcomes and should therefore be
considered as separate constructs that, ideally, should all be investigated simultaneously to

circumvent issues of conflating their respective influences. However, while investigating

5 Grade differences reported by Neumeyer et al. (2022) were not tested for statistical significance, but
confirmed to be statistically significant in analyses conducted by the author of this dissertation, based

on the descriptive values reported in the study.
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differences in school success based on family structure variables can be useful for exposing and
describing educational inequity, it is especially important to also understand the mechanisms
that drive these discrepancies, which are reflected in family process variables that mediate the

associations of family structure variables and school success.

2.5 Process Variables of the Family Microsystem and Their Relation to School
Success

While family structure variables, such as sociodemographic background characteristics
of the family microsystem, are relatively static and often cannot be changed easily, family
process variables represent more flexible aspects of the family environment. These process
variables ideally have beneficial effects for students’ school success and while they can be
influenced by structural components of the family microsystem and therefore act as (partial)
mediators of structure variable effects on school success (e.g., Kluczniok et al., 2013; McElvany
et al., 2009), the fact that they are more malleable makes them a central leverage point for
supporting success of students in all families. In line with this reasoning and socioecological-
psychological perspectives as laid out above (see 2.2 Important Environments for School
Success; Bronfenbrenner, 1986; Oishi, 2014), family process variables in the context of the
work at hand comprise those factors of the family microsystem that are shaped by the
structural aspects of said system and in turn influence important indicators of school success
in the child. This is similarly reflected in models of students’ HLE which, drawing from EST,
argue that these process variables represent proximal features of student’s learning
environment in the home, in contrast to the more distal structural features of the family
microsystem, and act as mediators of the association between structure variables and
children’s outcomes (e.g., Kluczniok et al., 2013; Niklas & Schneider, 2017). While there is a
lacking consensus on the exact theoretical conceptualization of HLE, the majority of models
include parent-child interactions as important family processes (Wirth et al., 2023), whereas
educational beliefs and orientations in the family are also frequently included, sometimes
viewed as a separate component of the HLE as they are less focused on direct interactions, have
a comparably higher stability, and can in turn further influence parent-child interactions (see
especially the HLE framework proposed by Kluczniok et al., 2013; e.g., Junge et al., 2021; S. Li

et al., 2023). In addition to their central role in HLE models and influenced by sociological
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theory, these processes may also be regarded as part of habitus (e.g., Bourdieu, 1985). For
example, Brake and Biichner (2006) argue that educational strategies within families,
including educational goals and convictions (i.e., educational beliefs) as well as the ways
families attempt to achieve these goals (e.g., through beneficial parental involvement and
interactions), should not be seen as fully rational, explicit strategies and instead as implicit
consequences of habitus within the family (see also e.g., Lareau, 2011; Rohlfs, 2011). According
to these theoretical considerations, family processes are further specified to fall into one of two
categories: Parental involvement includes all indicators of direct interaction between parents
and children in educational and developmental contexts, whereas educational beliefs reflect
components of the family environment that are more closely related to attitudes towards

specific aspects of education and the value placed on education and educational attainment.

2.5.1 Parental Involvement

Parents’ involvement in their children’s development in education has been focused in
research for a long time and its importance has conclusively been shown (see e.g., the extensive
meta-synthesis by Hattie, 2008); yet, there exist no consensus in what exactly the construct
should entail, and a multitude of concurrent definitions are in use to date (e.g., Wilder, 2014;
Yulianti et al., 2022). Commonly, parental involvement is further divided into two aspects:
Parents’ involvement in schools and parents’ involvement in the home (e.g., Kaplan Toren &
Seginer, 2015; Tan, 2019). While the former, as an interaction of the family and school
microsystem, is situated in the mesosystem in the sense of EST (see e.g., Bronfenbrenner,
1986), the latter comprises processes in the family microsystem and will be in the focus of the
current work. Nonetheless, even within parental involvement in the home alone, many
different areas of involvement can be regarded, including those focused mostly on structuring
their child’s learning, being responsive to the child’s needs, and more indirectly supporting
their learning through activities such as shared reading (e.g., Dong et al., 2020; Dumont et al.,
2014; Froiland, 2021). Extant research supports theoretical considerations that family
structure variables can shape parental involvement in these different dimensions, as is
especially clear with regard to socioeconomic status: Most studies show that parents in families
from higher socioeconomic backgrounds are not only more involved on average, but tend to

show more beneficial forms of involvement as well (e.g., X. Li et al., 2020; Tan, 2019; Zhang et
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al., 2021), potentially due to a variety of reasons such as higher availability of time and material
resources for involvement, stronger endorsement of the education system, or higher
aspirations for their child (Tan et al., 2020). The role of family language use and history of
immigration has been studied less, but parents in non-majority language and immigrant
families can face additional barriers to involvement, for example due to the language barrier,
a lack of familiarity with the school system, or diminished social support as a consequence of
the migration process (Antony-Newman, 2019). Empirical findings have shown that
immigrant parents may show less responsive or supportive involvement, but similar amounts
of structural or controlling involvement as non-immigrant parents (e.g., Dumont et al., 2012,
2014). However, parents’ majority-language skills, specifically in immigrant families, may
conversely contribute positively to more controlling involvement at home (Jung & Zhang,
2016). Additionally, research regarding pre-school children has found evidence that immigrant
and language minority parents may on average be more involved in activities directly related
to students learning, but show lower indirectly supporting behaviors such as shared reading
(e.g., Niklas et al., 2015; Novita & Kluczniok, 2022). However, experiences of parental
involvement in the family environment of language minority and immigrant-origin students,
especially first-generation in comparison to second-generation immigrant students, should be
investigated more to gain a better understanding of these relations and how they may be used
to mitigate disadvantages these students face in their education.

In turn, aspects of parental involvement can influence the different dimensions of
students’ school success. Meta-studies have shown that different forms of parental
involvement are positively related to students’ cognitive competences, such as competences
and achievement in the reading and language domain (e.g., Boonk et al., 2018; Dong et al.,
2020; Tan et al., 2020), and specific forms of involvement such as parent-child reading have
been shown to be beneficial for the development of language-related cognitive competencies
such as vocabulary even before school entry (e.g., Attig & Weinert, 2020; Linberg et al., 2020;
Prevoo et al., 2014). Parental involvement has additionally been linked positively to
noncognitive outcomes such as intrinsic and self-concept facets of motivation (e.g., Barger et
al., 2019; Liou et al., 2019; Nuiez et al., 2019), although controlling forms of involvement can
be detrimental for students’ motivation as well (e.g., Silinskas & Kikas, 2019). Additionally,

supportive parental involvement has been shown to be positively associated with different
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indicators of students’ well-being (e.g., Dettmers et al., 2019; C. Wang et al., 2019). Finally,
higher involvement also coincides with better average institutionalized indicators of students’
school success, although the association with grades is relatively small (e.g., G. Chung et al.,
2020; Wilder, 2014) and may even turn negative when parents’ involvement results in conflict
in the family (Dumont et al., 2012). Moreover, parents’ involvement in schools, rather than at
home, has been in the focus of research regarding track recommendations and been identified
as a positive predictor of higher track recommendations (e.g., Geven, 2025; van Leest et al.,
2024; see also Dumont et al., 2019, for qualitative insights how parents may get involved in

schools and interact with teachers to achieve higher track recommendations for their children).

2.5.2 Educational Beliefs

The second dimension of family processes regarded in the present work are educational
beliefs held in the family. This includes the perception of parents’ responsibility for students’
success in learning as well as the educational aspirations that parents and their children hold
in regard to the students’ prospective educational attainment. Parents’ perceived responsibility
for the participation in learning and education was especially important during the time of
ERE, where students’ learning environment was fully shifted into the home rather than
schools. As a consequence, large parts of the responsibility for maintaining students’ education
was now transferred to parents (e.g., Garbe et al., 2020; Rousoulioti et al., 2022), as indicated
by drastically increased learning times spent with students in comparison not only to before
the onset of ERE, but also to the time students spent learning with their teachers and peers
during ERE (e.g., Thorell et al., 2022; Werner & Woessmann, 2023). However, as many
parents reported struggling to adequately support their children during ERE, especially those
from lower socioeconomic backgrounds who may lack the necessary resources to offer
comprehensive learning support (e.g., Cullinane & Montacute, 2020; T. Haller & Novita, 2021;
Trevifio et al., 2021), it remained largely unclear whether these parents were able to fully accept
said responsibility that had been attributed to them, and to what extent parents’ acceptance or
rejection of the additional educational responsibility may have been reflected in students’
outcomes during ERE.

Aspirations, on the other hand, have a long history in psychological research to describe

an individual’s orientation towards a goal, including both realistic and idealistic goals (e.g., A.



32|

O. Haller, 1968; Lewin, 1939) and educational aspirations have come to commonly be used in
empirical research to refer to the aspired school leaving certificate or educational degree (e.g.,
Dollmann, 2021; Dumont et al., 2019). Educational aspirations are a prominent process
variable to explain how discrepancies in educational outcomes depending on families’
sociodemographic background form beyond the influence of differences in competences.
Boudon (1974) proposed that beyond the primary effects of the family background, which
refers to differences in students’ skills as a direct result of their upbringing, secondary effects
of different patterns of educational choice are of importance as well to explain inequality in
educational outcomes, as families from higher socioeconomic backgrounds often hold higher
aspirations for their children and would therefore make more ambitions educational choices.
Since the original framework was proposed, it has widely been applied in empirical research
(e.g., Jackson, 2013; Maaz et al., 2009) and while some modifications have been proposed
since its original inception (e.g., Esser, 2016, introducing tertiary teacher effects), the
distinction between competence-driven primary effects and secondary effects going beyond
ability differences has proven invaluable for understanding social inequity in education.
Moreover, the central role of educational aspirations for shaping secondary effects in Boudon’s
(1974) sociological model is similarly reflected in psychological frameworks as well: Taking an
EVT perspective, educational aspirations translate to both higher expectations (realistic
aspirations) for, as well as a higher value (idealistic aspirations) of educational attainment and
school success, which in turn positively relates to educational choices and outcomes (e.g.,
Eccles & Wigfield, 2020). In line with these theoretical considerations, empirical research has
conclusively shown a positive association between families’ socioeconomic status and
educational aspirations (e.g., Agasisti & Maragkou, 2023; Dumont et al., 2019; Raudenska &
Hamplova, 2022). Another consistent finding that has emerged from the literature, often
labelled as immigrant optimism (e.g., Neumeyer et al., 2022), is the notion that after
controlling for differences in socioeconomic status and achievement, average educational
aspirations tend to be higher in immigrant-origin families, especially those from countries or
ethnic immigrant groups with a lower average socioeconomic status (e.g., Basarkod et al.,
2022; Salikutluk, 2016; Teltemann et al., 2022), although extant research provides little
insight whether this phenomenon manifests differently in families with first- or second-

generation immigrant children.
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In turn, educational aspirations have been positively linked to students’ cognitive
competences, such as their academic achievement in general and reading competence
specifically (e.g., Boonk et al., 2018; Miyamoto, Seuring, et al., 2020). Regarding noncognitive
outcomes, students’ motivation has primarily been studied as a positive predecessor to
educational aspiration in the extant literature (e.g., Lazarides et al., 2016; Widlund et al.,
2020). Additionally, studies suggest that high educational aspirations, especially if they are
congruent between children and parents within the family, may be positively associated with
different facets of students’ well-being (e.g., Almroth et al., 2019; Cao et al., 2023; X. Guo et
al.,, 2022). Lastly, educational aspirations are positively associated with institutionalized
indicators of school success as well: While most research has focused on the association with
students’ grades (e.g., Khattab et al., 2022; Raudenska & Hamplova, 2022), qualitative and
quantitative studies have similarly implied that a positive relation with the track
recommendation towards the end of primary school exists as well because parents with higher
aspirations may negotiate with teachers to achieve higher recommendations for their child
(e.g., Dumont et al., 2019; Pohlmann-Rother, 2010). All in all, extant findings support the
theoretical considerations that parental involvement at home as well as educational beliefs
held in the family mark relevant process variables influencing students’ school success — in
general, but potentially even more so in at-home learning situations that arose from
ERE — while simultaneously being shaped by the structural components of the family

microsystem.

2.6 Structure Variables of the Classroom Microsystem and Their Relation to
School Success

Another central microsystem for students’ development and school success beside the
family is the school itself (e.g., Bronfenbrenner, 1986; Suarez-Orozco et al., 2018), and
especially the classroom environment, which is where students spend most of the time in
schools and most relevant interactions take place (see e.g., van Ewijk & Sleegers, 2010a).
Analogous to the family microsystem, the way the classroom environment shapes students’
success can be understood best by separating structural and process components of the
environment. This distinction is in line with frameworks of school effectiveness research,

which differentiate input aspects or contextual and antecedent conditions (i.e., structural
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components) from process aspects on different levels of the education system, including the
classroom (Klieme & Rakoczy, 2008; Scheerens, 2016), as well as subsequent theoretical
Supply-Use Models of student learning (SUM; see e.g., Brithwiler & Blatchford, 2011; Fend,
2002; Helmke, 2017). While different specifications of these models exist, the common
denominator between these models is the aim to explain the effectiveness of learning in
instruction based on the two eponymous components Supply and Use, which in turn include
structural and processual aspects regarding different levels and actors in the complex
environment that is the education system (e.g., Vieluf et al., 2020). In the multilevel SUM
introduced by Brithwiler and Blatchford (2011), the Supply-component of the model comprises
three hierarchical levels: The characteristics of the education system itself as the highest level
(comparable to the macrosystem in EST, e.g., Bronfenbrenner, 1979); the context of the school
and subject; and the level of the classroom. Within this latter level, it is stated that both
characteristics of the teacher and, importantly, the composition and context of the classroom
in regard to features like students’ socioeconomic, language and immigrant
backgrounds — that is, the structural components of the classroom — influence classroom
processes, which are reflected in the design, focus, and quality of instruction (Brithwiler &
Blatchford, 2011; see also e.g., Helmke, 2007, 2017). In turn, the classroom process variables
then take an influence on each individual student’s learning process, which is also influenced
by their individual learning preconditions and learning environments including the structural
components of their family environment, and together form the Use-component of the model®.
Finally, the learning outcomes are determined by the students’ individual learning
preconditions and learning processes (Brithwiler & Blatchford, 2011; Seidel, 2014).

Within this context, classroom structure variables should be regarded first to
understand how they are related to different educational outcomes, and classroom process
variables second to then investigate which mechanisms may be responsible for transferring the
influence of the classroom’s structural components to the individual student’s school success.

The classroom’s structure is shaped primarily by the sum of individual students attending it,

6 It should be noted that all relations below the level of the education system are assumed to be reciprocal
in the SUMs defined by Brithwiler and Blatchford (2011) and Seidel (2014), but not necessarily other
variations of the SUM (see Vieluf et al., 2020). However, since only unidirectional assumptions are

included in this work, the matter of reciprocity is not discussed in detail here.
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that is, the classroom composition, and different aspects of the composition can be relevant
for the outcomes of each individual within the microsystem. For example, one major strand of
classroom composition research has focused on investigating how achievement composition
impacts motivational outcomes — especially self-concept — in individual students, and found
wide acclaim under the name Big-Fish-Little-Pond Effect (Marsh, 1987; see also e.g., Fang et
al., 2018; Nagengast & Marsh, 2012; Televantou et al., 2021). Another essential aspect of the
student body’s composition which, at least in part, can be seen as a precursor to the
achievement composition as well, is the sociodemographic composition of the classroom. One
of the earliest and most influential studies that included systematic insights into
sociodemographic composition has come to be known as the Coleman report, investigating the
racial-ethnic segregation in US-American schools in the 1960s as well as the extent to which
equal educational opportunities are given in these schools (Coleman et al., 1966). In the wake
of the Coleman report, empirical research has investigated more in depth and with steadily
evolving, increasingly complex methodology the role that the sociodemographic composition
of schools and classrooms plays for students’ school success and thus revealed important
insights into how students’ socioeconomic background, language use, and history of
immigration act not only as structural components of individual students’ family microsystem,
but beyond that as structural components of the classroom microsystem, through their
contribution to the student composition.

Comparable to the family microsystem, the composition of the student body in a
classroom with regard to their socioeconomic status has been researched the most and is best
understood among the sociodemographic background variables. Regarding students’ cognitive
competences first, extant studies usually find a positive association of a classroom’s
socioeconomic composition with reading competence that goes beyond individual level effects
(e.g., Mok et al., 2016; Rjosk et al., 2017; Seuring et al., 2020), in line with findings in other
achievement domains and educational contexts (e.g., Atlay et al., 2019; Hornstra et al., 2015;
Toropova et al., 2019). Students’ noncognitive outcomes have mostly been investigated in light
of the socioeconomic composition of schools, not classrooms, where positive associations
emerged with more general motivational outcomes (e.g., Berger & Archer, 2016; Yang Hansen
et al., 2022; however, the latter found no significant associations in some Northern European

countries) and reading self-concept specifically (e.g., Ma et al., 2022; Ramazan, Dai, et al.,
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2023). In contrast, findings tend to differ when the classroom environment is regarded: For
example, Kocaj et al. (2020) found no effect of the socioeconomic composition beyond that of
achievement composition on interest or self-concept in language instruction in German
schools. Likewise, in a Dutch sample no significant associations of socioeconomic composition
emerged with either self-efficacy, comparable to self-concept, or task orientation, as a measure
similar to intrinsic motivation, although in this case socioeconomic composition was positively
related to the development of motivation over time (Hornstra et al., 2015). All in all, more
investigation is needed to conclusively understand how socioeconomic composition relates to
noncognitive outcomes in general, and motivational constructs specifically, to determine in
turn whether supporting students’ motivation in socioeconomically disadvantaged schools and
classrooms may be necessary to facilitate school success according to their potential. Finally,
socioeconomic composition has also been linked positively to both students’ grades and track
recommendations as institutionalized indicators of their school success (e.g., Bergold et al.,
2022; Neumann et al., 2010; Westphal et al., 2016), although it is noteworthy that the positive
association with grades only emerged in the math, but not German language domain in one
study (Bergold et al., 2022).

Studies that have investigated the language composition have shown somewhat
ambiguous results in regard to cognitive competences, with most finding no significant effects
on achievement in reading or other subjects (e.g., Blomeke et al., 2022; Gottfried, 2014; Rjosk
et al., 2014) and even those that do being inconsistent in regard to the role that socioeconomic
composition takes in explaining these findings (e.g., Bellin, 2009; Seuring et al., 2020).
Associations with noncognitive outcomes are less well researched, but attending a classroom
with a higher share of language minority students may be beneficial for students’ motivation
(Rjosk et al., 2015). Regarding institutionalized indicators, Bergold et al. (2022) have shown
negative associations of the share of language minority students with grades in German, but
not mathematics — contrasting their findings for socioeconomic composition —and no
significant effect on individual students’ track recommendation, comparable to earlier studies
(e.g., Wagner et al., 20009).

Finally, the impact of the share of first-generation immigrant students has been
researched insufficiently in the extant literature, although some implications may be drawn

from studies investigating classroom composition in regard to ethnic minority and immigrant-



| 37

origin students. Studies in German schools have largely found negative associations with
reading abilities as an indicator of students’ cognitive competences (e.g., Mok et al., 2016;
Rjosk et al., 2017), although this finding does not consistently emerge when socioeconomic or
language composition effects are included as well (e.g., Heppt et al., 2025; Seuring et al., 2020).
Research that has regarded the composition of classrooms including the share of ethnic
minority students in other national contexts has shown inconsistent results, with studies
comprising primary school samples finding a negative association with reading achievement
in the United States (Gaskins et al., 2012), a negative relation to listening comprehension as
well as a negative trend on a 10% a-error level for reading comprehension in highly segregated
schools in Belgium (Dewulf et al., 2017), but a positive association with reading comprehension
in the Netherlands (Hornstra et al., 2015). The latter study also suggested a positive effect of
ethnic composition on certain aspects of motivation, as students in classrooms with higher
shares of ethnic minority students on average reported higher self-efficacy, although not task
orientation (Hornstra et al., 2015), and a study with secondary school students in Germany has
similarly shown higher average intrinsic reading motivation in classrooms with larger
proportions of ethnically minoritized students (Heppt et al., 2025). Furthermore, findings have
implied that higher shares of ethnic minority or immigrant-origin students in a classroom may
lead to more positive school-related well-being (e.g., Scharenberg, 2016; van Vemde et al.,
2023, for a positive trend). However, results from Italian schools that regarded the share of
first-generation immigrant students specifically showed a small negative classroom-level effect
on positive affect (Alivernini et al., 2020), in line with one study conducted in Germany that
indicated that the share of immigrant-origin students in the classroom itself may relate
negatively, but the diversity of these students positively to students’ well-being (Schachner et
al., 2019). A higher share of immigrant-origin students in the classroom has also been related
positively to the probability of receiving a high track recommendation in Germany (Caro et al.,
20009), although these results were not similarly found for the share of ethnic minority students
in the Netherlands (Driessen et al., 2008) or Belgium (Boone et al., 2018), where students were
no more or less likely to receive a high track recommendations depending on the share of
ethnic minority students in their classes. However, it must be noted again that these studies
did not include the share of first-generation immigrant students specifically, meaning that

findings may differ if this specific group were regarded.
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Altogether, classroom composition in regard to different sociodemographic
background variables as important aspects of the classroom structure and its associations with
various indicators of school success are mostly not understood as well as the relations of school
success to those same sociodemographic background variables on the individual level, that is,
as indicators of the family structure. This is in part due to the fact that only some studies
consider the confounded nature of the different facets of sociodemographic composition,
which can lead to biased estimates for one aspect when the others are not included as well.
However, as with the family microsystem, to truly understand how the classroom microsystem
influences students’ school success, it is insufficient to regard classroom structure variables
alone, but important to also investigate which classroom process variables mediate these

associations and thereby shape school success in light of said structure variables.

2.7 Process Variables of the Classroom Microsystem and Their Relation to School
Success

When discussing the processes that shape students’ school success in light of the
composition of the classroom and school, three mechanisms are commonly identified in
theoretical considerations (e.g., Harker & Tymms, 2004; Rjosk, 2022; Thrupp et al., 2002).
First are differences in schools’ availability and use of resources as well as organizational
processes that result from the composition of their student body: Thrupp et al. (2002) argue
that schools with higher socioeconomic composition have fewer problems with aspects such as
fundraising and staffing, and that these schools usually devote more time to planning and
efficiently implementing daily routines. Adding to this, Harker and Tymms (2004) point out
that a schools’ composition may be beneficial for recruiting highly skilled teachers (as well as
retaining them — see Rjosk, 2022), and that beyond direct effects of funding, additional
facilities that the local communities provide for the school may differ based on the composition
of the community, which in turn is reflected in the schools’ and classrooms’ composition. This
ties into considerations regarding parental involvement in schools, as the literature has shown
that parents are usually less involved in schools if they face barriers to involvement due to their
socioeconomic status, language and cultural background, or immigrant origin (e.g., Hornby &
Lafaele, 2011; Jung & Zhang, 2016; Malone, 2017). The second mechanism that is frequently

discussed are peer processes. As students’ academic socialization and internalization processes
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are largely shaped by the interactions with other students at school, peers that are academically
motivated or alienated to various degrees, depending in some part on the sociodemographic
structure of their families (see 2.4 Structure Variables of the Family Microsystem and Their
Relation to School Success), may in turn result in beneficial or obstructive peer spillover
effects, role models, and shared beliefs (Rjosk, 2022; Thrupp et al., 2002). Peer processes are
also argued to directly affect the learning environment during instruction, as peers may either
attempt to disrupt instruction, thereby preventing others from learning, or actively try to
support others’ learning experience (Harker & Tymms, 2004; van Ewijk & Sleegers, 2010b).
The third and final mechanism are effects of teaching and instructional quality. The way that
teachers implement instruction in the classroom may differ depending on the composition of
the student body (Harker & Tymms, 2004), as teachers adapt their teaching style depending
on their perception of the students in each class and the subsequent expectations they have for
these students (van Ewijk & Sleegers, 2010b). If students are more engaged with instruction
and complex work, teachers may adapt their use of materials and instruction to be more
demanding and support higher learning (Thrupp et al., 2002). However, adapting instruction
to the needs of the students may be more difficult in heterogeneous classrooms, and teachers
may additionally provide fewer challenging learning opportunities in classes with more
disadvantaged students, due to lower expectations for these students (Rjosk, 2022).
Instructional processes as a mediator of structural components of the classroom
microsystem can also be situated in the context of SUM (e.g., Fend, 2002; Lipowsky, 2006).
As described previously (see 2.6 Structure Variables of the Classroom Microsystem and Their
Relation to School Success), the processes within the classroom are influenced by its structural
components, such as the sociodemographic composition of the student body (e.g., Brithwiler
& Blatchford, 2011; Seidel, 2014). Since the classroom processes in turn shape students’
individual learning processes and, by extension, learning outcomes, multilevel SUM support
the notion that the structural components of the classroom microsystem, determined by the
sociodemographic background of its students, affect students’ school success via classroom
processes that are reflected in teachers’ acting and instruction. Consequently, whether teachers
are able to adapt their instruction to the specific composition of each classroom and the
different needs of the students is a key element to explaining how the classroom structure

affects students’ outcomes beyond the individual level. Therefore, the way teachers fashion



40 |

their instruction is regarded as a central classroom process that mediates the association
between classroom composition and school success in the work at hand. Additionally, as stated
by SUM, it is important to consider that not all students may equally be able to use the learning
opportunities supplied by teachers (e.g., Brithwiler & Blatchford, 2011). Instead, these models
imply an interaction of individual students’ individual background variables, which includes
the structural components of their family background, and the classroom processes such as
teachers’ instruction in regard to the learning processes and, in turn, learning outcomes.
Consequently, classroom processes in general and the way that teachers implement their
instruction specifically can, and should, be understood not only as a mediator on the classroom
level, but also as a potential moderator of the association of students’ family structure variables
and school success.

A variety of frameworks have been proposed to investigate and classify instruction in
regard to its quality for facilitating positive outcomes, falling on a continuum between being
generically applicable to all instruction and being content- or subject-specific (e.g.,
Charalambous & Praetorius, 2018; Senden et al., 2022). Generic frameworks of instructional
quality, such as the Three Basic Dimensions Framework (TBD), first introduced by Klieme et
al. (2001), and the model built on the Classroom Assessment Scoring System (CLASS),
developed by Hamre and Pianta (2007), aim to identify aspects of instruction that generally
improve the quality of learning in the classroom without including aspects specific to a single
domain of instruction. Accordingly, TBD proposes classroom management (strengthening
desirable and preventing undesirable student behavior) as an essential precursor to being able
to implement high-quality instruction, cognitive activation (building on prior knowledge and
encouraging higher-level thinking) as furthering students’ understanding through higher
depth of processing, and student support (positive student-teacher relationships and
supporting students according to their individual needs and strengths) as a positive influence
on students’ emotions, motivation, and ultimately cognitive competences (e.g., Klieme et al.,
2009; Praetorius et al., 2018). Within these three overarching dimensions of instructional
quality, several subdimensions and operationalizations of the constructs are proposed in TBD
research praxis, with Praetorius et al. (2018) identifying as many as four, ten, and seven
common subdimensions for classroom management, student support, and cognitive

activation, respectively. Similar to TBD, CLASS — which was originally developed for pre-
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Kindergarten classrooms but later extended to other stages of schooling as well — proposes
three dimensions with large overlap to TBD: Classroom organization (including behavior
management, productivity, and instructional learning formats) is comparable to classroom
management, instructional support (including concept development, quality of feedback, and
language modeling) comprises various elements of cognitive activation, and emotional support
(including positive and negative classroom climate, sensitivity, and regard for student
perspective) largely aligns with student support (Pianta & Hamre, 2009; see also Praetorius &
Charalambous, 2018; Senden et al., 2022). In contrast, domain-specific or hybrid frameworks,
such as the Teaching for Robust Understanding Framework (e.g., Schoenfeld, 2013, 2018) aim
to include aspects that are important for high-quality instruction in specific domains as well,
for example the content that is taught in class, but also in how far students have equitable
access to the content. Hence, frameworks including domain-specific aspects as well imply that
it is central that teachers choose content that is not only meaningful for the students to learn,
but also developmentally appropriate for the students in the classroom (e.g., Praetorius &
Charalambous, 2018; Schoenfeld, 2018). Therefore, a comprehensive investigation and
understanding of high-quality instruction can best be reached when both domain-specific and
more general aspects of teachers’ content, design, and quality of instruction, henceforth
subsumed under the term instructional focus, are regarded simultaneously.

In language arts instruction, one important domain-specific aspect of instructional
focus in light of the sociodemographic structure of classrooms is reading-related support.
Lower verbal abilities and precursor skills for reading have been found for socioeconomically
disadvantaged (e.g., Skopek & Passaretta, 2021; von Stumm et al., 2020) and language
minority students (e.g., Lonigan et al., 2018; Volodina et al., 2020) before school entry and
throughout primary school. Following Chall’s (1983) stages of reading development, the lack
of such basic skills can hinder these students from moving on to higher stages of reading that
students from advantageous sociodemographic or language majority backgrounds may already
have reached, making it especially important in classrooms with high shares of disadvantaged
and language minority students to offer support for developing basic reading-related skills.
Similarly, and related to achieving equitable access to the content for all students (e.g.,
Schoenfeld, 2013), teachers may give additional support to language minority students

specifically to account for the potential language barrier to successfully participating in
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instruction. In line with these considerations, a higher focus on language learning has been
observed in classrooms with higher shares of language minority and socioeconomically
disadvantaged students (Rjosk et al., 2014) and subsequently been positively related to both
cognitive and noncognitive outcomes, as higher levels of reading achievement and enjoyment
emerged in classrooms with more focus on language learning and competencies (e.g.,
Hochweber & Vieluf, 2018; Rjosk et al., 2014). Lastly, cognitive activation as a generic
dimension of instructional quality and indicator of potentially beneficial instructional focus
may be especially important to facilitate engagement in classrooms with higher shares of
students who may, on average, be more disengaged due to their sociodemographic background
(e.g., Ackert, 2018; Y. Guo et al., 2015). In turn, cognitive activation has been positively linked
to students’ cognitive competences and achievement (e.g., Kemethofer et al., 2025; Konig et
al., 2021; M.-T. Wang et al., 2020), although the positive relation may be confounded with the
beneficial influence of other aspects of instruction (Stahns et al., 2020) and does not emerge
in some studies (e.g., Atlay et al., 2019; Wenger et al., 2020). Comparably, while studies that
regarded noncognitive outcomes mostly consistently show positive associations with students’
domain-specific self-concept (e.g., Ramazan, Danielson, et al., 2023; Yi & Lee, 2017), a positive
link to intrinsic and enjoyment components of motivation have emerged in some (e.g., Fortsch
et al., 2017; Schiepe-Tiska et al., 2016), but not all studies (e.g., Kunter et al., 2013; Lazarides
& Raufelder, 2021). In addition to these heterogeneous findings regarding the relation of
cognitive activation in instruction and students’ school success, extant findings have been
inconclusive in showing whether teachers actually adapt their use of cognitively activating
instruction to the sociodemographic composition of the classroom (e.g., Fauth et al., 2021;
Heinschel et al., 2024; Wenger et al., 2020), and the few studies that have directly investigated
mediation effects of these facets of instructional focus have not been able to conclusively
confirm their mediating role (e.g., Rjosk et al., 2014, 2015; Wenger et al., 2020). Therefore,
further research is needed to comprehensively understand the — theoretically well
established — role of instructional focus as an important classroom process variable in the
educational praxis. Additionally, it is largely unclear how the process variables of the classroom
environment (i.e., the instructional focus) relate not only to the structure of the classroom
environment, but also interact with indicators of the individuals’ family structure, specifically

the sociodemographic background of each individual student. While some studies did not find
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significant interaction effects (e.g., Gustafsson et al., 2018; Konstantopoulos & Chung, 2011),
others have indicated that specific aspects of instructional focus may be more or less beneficial
for students depending on facets of their family structure like socioeconomic status (e.g., Atlay
et al., 2019; Caro et al., 2016) or language use (Ramazan, Danielson, et al., 2023), but overall,
extant findings are insufficient to conclusively answer whether these interactions consistently

emerge and, if so, how they are shaped.

2.8 Conclusion of the Theoretical and Research Overview and Central Research
Questions

The theoretical considerations and review of the extant empirical literature in the
preceding chapters have introduced the family and classroom as core proximal microsystem
in students’ environment. Following the notion that school success must be regarded as a
multidimensional construct that includes students’ cognitive competences, noncognitive
outcomes, and institutionalized indicators as important dimensions of measuring success in
school and education, regarding different aspects of school success simultaneously can
facilitate better understanding of the complex, interconnected nature of students’ experiences
and success in school. Consequently, a comprehensive understanding of the role of the family
and classroom microsystem can also only be reached if different dimensions of school success
are considered in empirical research studies. Additionally, systematically separating structural
and process components of the family and classroom microsystem is an important step to gain
insight regarding the question how students’ sociodemographic background and a classroom’s
sociodemographic composition (i.e., structure variables) are associated with different
dimensions of students’ school success, but also the question which mechanisms in families
and schools (i.e., process variables) are responsible for engendering and mediating these
associations. An overview of extant studies has shown that the association of family structure
variables with school success is well understood regarding socioeconomic status, with positive
relations to all dimensions of school success; that the language use at home is another
important aspect of students’ background that can go along with disadvantages regarding
cognitive competences and institutionalized indicators of school success, but sometimes
advantages in noncognitive outcomes; and that the family’s history of immigration plays a role

beyond the former structure variables, but has not sufficiently been researched yet. Different
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family process variables that can be subsumed as parental involvement and educational beliefs
were shown to be related to the family structure variables and in turn beneficial for different
dimensions of students’ school success, but more studies are needed that focus on relatively
understudied outcomes such as students’ track recommendation, investigate the assumption
of mediation directly, and investigate whether the role of specific family processes is
comparable for all students, or whether they differ depending on students’ background
characteristics (e.g., their history immigration). In regard to structure variables of the
classroom microsystem, that is, the sociodemographic composition of the classroom, findings
have been more heterogeneous compared to the family microsystem. This is in part due to the
fact that few studies comprehensively include the different central — confounded but
distinct — sociodemographic aspects of classroom composition discussed above to separate
their effects, resulting in conflated effects, especially if not considering the influence of the
classroom’s achievement composition which is additionally linked to its sociodemographic
composition. Therefore, different aspects of the classroom structure must be considered
simultaneously to fully understand how each component of the classroom’s sociodemographic
composition relates to different aspects of school success. Similarly, teaching and instructional
differences have frequently been proposed as core classroom process variable to explain how
classroom composition may affect school success beyond the individual level, but extant
findings have been inconclusive in empirically corroborating that claim. Therefore, there is a
need for identifying aspects of instructional focus that can be derived from theoretical
considerations as important for mediating classroom composition effects to school
success — including both domain-specific and general indicators — and investigating their role
as classroom process variables, as well as considering them as moderators for each individual
student’s family background effects. Therefore, the following overarching research questions

are investigated in this dissertation:

1. How are (a) sociodemographic factors (socioeconomic status, language use at home,
history of immigration) as family structure variables, and (b) sociodemographic
composition as classroom structure variables associated with different aspects of school
success, specifically cognitive competences (reading competence, vocabulary),

noncognitive outcomes (intrinsic and extrinsic motivation, reading enjoyment, reading
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self-concept, participation in learning activities during ERE, life satisfaction), and
institutionalized indicators (grades, track recommendation)?

2. To what extent do (a) family process variables (parental involvement: emotional-
responsive involvement, structural-demanding involvement, parent-child reading;
educational beliefs: perceived responsibility for learning, educational aspirations) as well
as (b) classroom process variables (reading-related support, support of language minority
students, cognitive activation) predict different aspects of school success and mediate/
moderate the associations of family and classroom structure variables with different

aspects of school success?

2.9 Summary of the Studies Forming the Cumulative Dissertation

The cumulative dissertation comprises four empirical studies (see Table 2). Study I is
based on a Corona Student Survey, Studies II and III make use of data from the joint research
project School Integration of Newly Immigrated Children (SIGN), and Study IV investigates
data from the German Progress in International Reading Literacy Study (PIRLS) survey 2021
(also known as Internationale Grundschul-Lese-Untersuchung, IGLU). Study I is focused
directly on students’ ERE experience, while Studies II-IV investigate samples shortly after the
return to (mainly) in-person instruction post-ERE. While all studies include multiple family
structure variables and indicators of school success, a focus is laid on socioeconomically
disadvantaged students in Study I, multilingual students in Study II, and the comparison of
first-generation immigrant students with second-generation and non-immigrant students in
Study III. Finally, emphasis is placed on the classroom microsystem in Study IV. The following
sections will give a short overview over the four studies, presenting each study’s theoretical

background and research aims, methods, results, and central conclusions, respectively.

2.9.1 Summary of Study I — The Importance of Parents for Key Outcomes
Among Socio-Economically Disadvantaged Students: Parents’ Role in
Emergency Remote Education

Theoretical Background and Research Aims. Investigating students’ experience during
ERE, Study I builds on early findings that disadvantaged students were especially negatively

affected by ERE and investigates a sample of students with a low average socioeconomic status.
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Table 2

Overview of the Studies Forming the Cumulative Dissertation

Study Authors Title Published in
I Vogel, S. N. T., The Importance of Parents  Social Psychology of

Stang-Rabrig, J., & for Key Outcomes Among Education
McElvany, N. Socio-Economically
Disadvantaged Students:
Parents’ Role in Emergency
Remote Education
IT Vogel, S. N.T., & Reading Competence and McElvany, N., Konig, S.,
Stang-Rabrig, J. Vocabulary of Students from Schaufelberger, R., Becker,
Diverse Language M., Gaspard, H., Heppt, B., &
Backgrounds: Employinga  Naumann, A. (Eds.) (2025).
Lexical Distance Measure Bildungsprozesse und
Kompetenzentwicklung im
Kontext sprachlicher und

sozialer Heterogenitdt. Beltz

Juventa.

IIT  Vogel,S.N.T,, The Role of the Family for PsyArXiv (as a preprint);
Stang-Rabrig, J., Succeeding in Late Primary A revised version has now
Jugert, P., School: Comparing First been published in the journal
Leyendecker, B., & Generation-, Second Zeitschrift fiir Pddagogische
McElvany, N. Generation-, and Non- Psychologie

Immigrant Students
IV~ Vogel,S.N.T., Sociodemographic Diversity, PsyArXiv (as a preprint);
Stang-Rabrig, J., & Reading Literacy, and Under review in a peer-
McElvany, N. Instructional Focus: reviewed journal
Disentangling Complex
Relations on the Individual

and Classroom Level

Focusing on noncognitive facets of school success, the study draws from SDT, family structure-
process models, and literature on parental involvement to investigate how students’

motivation and participation in learning activities was shaped by family structure variables
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(socioeconomic status, language use at home?) and process variables (parental involvement,
educational beliefs) during ERE.

Methods. The study investigated N = 117 students in 9 to 11t grade of comprehensive
school in North Rhine-Westphalia (Mag = 15.14 years, SD = 0.93 years; 49.6% female) with a
low average socioeconomic status. Students retroactively answered a questionnaire on their
experience during ERE in August 2020. Path models were used to investigate the relation of
family structure and family process variables with indicators of school success during ERE.

Results. Findings showed that demanding-structuring parental involvement was
positively related to extrinsic learning motivation, responsive-motivational involvement to
intrinsic motivation. Both forms of involvement and parents’ perceived responsibility for
learning were positively associated with students’ participation in learning activities. A
significant negative indirect effect of non-majority language use in the family on extrinsic
motivation emerged via demanding-structuring parental involvement.

Central Conclusions. The study highlights the importance of parental involvement and
educational beliefs as central process variables shaping students’ noncognitive outcomes
during ERE. While findings in this sample of low socioeconomic status-students revealed no
further differences in family process variables or student outcomes depending on
socioeconomic status, parents in language minority families showed lower structuring-
demanding involvement, implying that the specific needs of immigrant-origin families may not
have been sufficiently considered when educational processes were transferred from schools

into students’ homes due to ERE.

2.9.2 Summary of Study II — Reading Competence and Vocabulary of Students

Jrom Diverse Language Backgrounds: Employing a Lexical Distance Measure
Theoretical Background and Research Aims. Study II investigates central, language-

related cognitive competences — reading competence and vocabulary —of multilingual

students, aiming to understand the role of linguistic distance between their heritage language

7 In Study I, the language use in the home was used as an indicator for identifying immigrant-origin
families (cf., Dubowy et al., 2011) and is therefore referred to as immigrant background in the study.
However, for consistency between studies in this dissertation and to avoid confusion, the more specific

term language use at home will be employed in this summary.
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and German beyond effects of the primary language use at home, socioeconomic status, and
cognitive abilities. Based on theories of second-language learning, the study additionally
regards the role of language exposure effects for first-generation immigrant students
specifically by including their age at arrival in Germany as a moderator.

Methods. A sample of N = 193 multilingual students in Grade 4 of primary school in
North Rhine-Westphalia (Maee = 10.49 years, SD = 0.58; 58.5% female, 39.9% male) were
included in the analysis. The sample was linguistically diverse, reporting 42 different languages
spoken at home, and about half of the sample primarily spoke German or the heritage language
at home, respectively. Regression analyses were used to investigate the association of linguistic
distance with reading competence and vocabulary, with stepwise introduction of control
variables and, in a final step, students’ age at arrival and its interaction with lexical distance.

Results. When the linguistic distance between students’ heritage language and German
was higher, they showed lower average reading competence but not vocabulary, after
controlling for effects of the primary language use at home, cognitive abilities, and
socioeconomic status. Neither students’ age at arrival nor its interaction with linguistic
distance significantly related to either outcome beyond these associations.

Central Conclusions. The results show that linguistic distance — and lexical distance,
specifically — can be a useful tool to consider the high linguistic diversity among multilingual
students. Language minority students’ experience and school success can vary based on the
characteristics of their heritage language, as shown by the significant association of linguistic
distance with reading competence. Additionally, these findings imply that the specific language
background of multilingual students should be taken into account in educational settings, as
students with more distant heritage languages may face more disadvantages in school and
therefore benefit more from additional support that specifically considers the barriers that may

arise from their language background.

2.9.3 Summary of Study III — The Role of the Family for Succeeding in Late
Primary School: Comparing First Generation-, Second Generation-, and Non-
Immigrant Students

Theoretical Background and Research Aims. This study builds on Integrative Risk and

Resilience Model for the Adaptation of Immigrant-Origin Children and Youth and theoretical
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considerations regarding the adaptation and development of immigrant-origin students from
different immigrant generations as well as their non-immigrant peers to investigate the role of
the family microsystem — including both structure and process variables — for school success
in each of these groups. For a comprehensive understanding, the study regards cognitive
competences, noncognitive outcomes, and institutionalized indicators of school success
simultaneously, while language use at home and socioeconomic status are included as family
structure, parental involvement and educational beliefs as family process variables.

Methods. Using data from N = 271 fourth-grade students in North Rhine-Westphalia
(Mage = 10.47 years, SD = 0.55; 54.2% female, 44.6% male, 0.4% non-binary), regression and
multigroup path analyses were employed to investigate discrepancies in school success as well
as differences in the relations of family structure variables, family process variables, and
indicators of school success between first-generation immigrant students (n = 102), second-
generation immigrant students (n = 68), and non-immigrant students (n = 101).

Results. First-generation immigrant students were disadvantaged in regard to cognitive
competences and institutionalized indicators of school success, whereas no significant
differences arose between second-generation and non-immigrant students. While some
positive associations between family process variables and school success emerged in all
subgroups (aspirations with GPA, parent-child reading with life satisfaction), educational
aspirations and socioeconomic status were positively related to life satisfaction only in the first-
generation and second-generation immigrant subgroup, respectively. Unexpectedly, parent-
child reading was negatively associated with reading competence in first- and second-
generation immigrant students, which may indicate a reverse causality from the assumed
direction (i.e., more parent-child reading as reaction to lower reading competence).

Central Conclusions. The study confirmed that the specific challenges first-generation
immigrant students face are especially reflected in disadvantages in cognitive competences and
institutionalized indicators of school success, but not noncognitive outcomes, indicating
favorable psychological adjustment. Additionally, associations of parent-child reading and
educational aspirations with different dimensions of school success independent of students’
immigrant status indicated an importance of these processes in all families, but high
educational aspirations shared by parents and children were especially important for first-

generation immigrant students.
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2.9.4 Summary of Study IV — Sociodemographic Diversity, Reading Literacy,
and Instructional Focus: Disentangling Complex Relations on the Individual
and Classroom Level

Theoretical Background and Research Aims. To understand the role of the classroom
microsystem beyond the influence of family structure on an individual student level, this study
investigates the associations of cognitive (reading competence) and noncognitive (reading
enjoyment, self-concept) indicators of school success with three central sociodemographic
background factors — socioeconomic status, language use at home, first-generation immigrant
status — on the individual level as well as their composition as structure variables on the
classroom level. Additionally, theoretically derived aspects of instructional focus are included
as essential classroom process variables, mediating the relations on the classroom level as well
as moderating those on the individual level.

Methods. The study uses a subsample of the German PIRLS 2021 survey, comprising
N = 3414 fourth-grade students (Mg = 10.44 years, SD = 0.49; 48.0% female, 50.4% male,
1.6% non-binary) in 195 classrooms. To investigate the research questions, latent-manifest
multilevel structural equation models with cross-level interactions were utilized.

Results. Beyond the individual level, composition effects emerged especially in regard
to the share of students with socioeconomic risk, indicating negative associations with
cognitive and noncognitive outcomes, whereas composition in terms of language minority
students was positively associated with reading self-concept, and the share of first-generation
immigrant students negatively related to reading competence. The indicators of instructional
focus included in the study were partially positively related to classroom composition, but did
neither significantly mediate associations on the classroom level, nor moderate relations on
the individual level.

Central Conclusions. The study contributes to understanding the role of
sociodemographic classroom composition as a structural component of the classroom
environment beyond the effect of the same sociodemographic indicators as structure variables
of students’ family environment on the individual level. Despite some positive relations to
composition, the classroom process variables included in the study — different indicators of
instructional focus — did not act as significant mediators or moderators of the emerging

associations, indicating the need for further investigations.
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Abstract

Parents play an important role in shaping behavioral and motivational outcomes in
their child’s education, presumably even more so during the COVID-19 pandemic, where
concomitant school closures forced students worldwide to learn remotely at home, affecting
socio-economically disadvantaged students most negatively. However, it remains unclear how
different parent-focused family process variables (demanding-structuring and responsive-
motivational parental involvement, responsibility for learning) and structure variables (socio-
economic status, immigrant background) relate to important learning-related student
outcomes, namely extrinsic and intrinsic motivation and actual participation in learning
activities, during emergency remote education. Using questionnaire data from N = 117 German
secondary school students (Mg = 15.14, SD = 0.93; 49.6% female) with a low average socio-
economic status, structural equation models revealed associations between higher parental
involvement and responsibility and higher motivational and behavioral student outcomes.
Furthermore, immigrant background related negatively to some parent process variables, and
indirectly negatively to extrinsic motivation. These results highlight parents’ role in learning,

particularly during emergency remote education.

Keywords: Emergency remote education; Intrinsic motivation; Learning participation;

Parental support; Secondary school



1 Introduction

The worldwide spread of the Sars-CoV-2 virus in the first months of 2020 had a large
impact on educational systems internationally. In late March 2020, over 80% of students
worldwide were affected by school closures (UNESCO, 2020). With this sudden shift in
students’ educational environment from schools to the home, differences in students’ family
situations influenced students’ experience of the home learning situation (e.g., Cullinane &
Montacute 2020; Pensiero et al., 2020) and key variables for educational success, such as
learning engagement (e.g., Lawrence & Fakuade 2021; Steinmayr et al., 2021).

During emergency remote education (ERE), students’ experiences varied greatly.
Studies revealed declines for all students on average in many areas, for example learning
progress (e.g., Ludewig et al., 2022) and time spent on schoolwork (e.g., Grewenig et al., 2021)
but especially disadvantaged students were negatively affected (e.g., Dietrich et al., 2021;
Engzell et al., 2021). Overall, students spent significantly more learning time with their parents
than with their teachers (Thorell et al., 2021), but levels of parental involvement (PI) differed,
with disadvantaged and low-achieving students receiving less support from their parents (e.g.,
Bol, 2020; Werner & Woessmann, 2021). Theoretical models emphasize family process and
structure variables’ importance for learning- and achievement-related student variables (e.g.,
McElvany et al., 2009). Accordingly, previous research showed that family process variables
like parents’ educational support at home positively influence various student outcomes, such
as achievement and academic motivation (e.g., Wilder, 2014; Shukla et al., 2015). Additionally,
while the associations of parental involvement with facets of family background are complex,
studies suggest a relation of home involvement specifically to family structure variables like
socio-economic status (SES; e.g., Tan, 2019; Zhang et al., 2021). These associations might be
even more relevant when education takes place in the homes, which requires students to
motivate themselves or with help of their parents and pursue learning activities with less or no
direct teacher support. Hence, parent and family variables’ relation to student outcomes
during home learning needs closer investigation. In this study, we specified a model based on
the approach by McElvany et al. (2009) to examine how, in a sample of especially vulnerable
students from primarily disadvantaged socio-economic backgrounds, family process variables,
namely demanding-structuring and responsive-motivational PI, as well as parental perceived

responsibility for learning, related to students’ intrinsic and extrinsic motivation and
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participation in learning activities during ERE. Additionally, we investigated whether family

structure variables SES and immigrant background influenced those variables and relations.

2 Theory
2.1 Lockdown and emergency remote education

In reaction to the rapid spread of the SARS-CoV-2 virus, most countries around the
world resorted to school closures, affecting more than 80% of enrolled learners worldwide in
late March 2020 (UNESCO, 2020). This forced an unprecedented sudden shift from face-to-
face instruction to alternative educational approaches on schools and students internationally,
which Bozkurt et al. (2020) summarized under the term emergency remote education.
Internationally, many schools stayed closed for the remaining school year (UNICEF, 2021) or,
as was the case for Germany, implemented strict infection control measures upon reopening,
leading to students attending in-person instruction on alternating days. Thus, ERE remained
part of most secondary school students’ educational experience for the rest of the 2019/2020
school year not only in Germany but also many other countries worldwide.

Examining parents’ role during ERE, Thorell et al. (2021) found that students spent
considerably more learning time with their parents than their teachers, highlighting the
importance of adequate parental support. First studies regarding ERE in secondary school
confirmed a positive relation between PI and student commitment (Lawrence & Fakuade,
2021), and parents reported being more involved and spending more time learning for school
with their children than before the pandemic (Panaoura, 2021; Werner & Woessmann, 2021).
However, research also revealed that some parents felt inadequately prepared to support their
children (e.g., Andrew et al., 2020; Haller & Novita, 2021; S. J. Lee et al., 2021), with parents
from lower socio-economic backgrounds being less confident overall (Cullinane & Montacute,
2020). Additionally, research on how different PI strategies influenced students’ individual
learning in ERE is virtually nonexistent. This shows a pressing need for empirical studies
examining PT’s role for students’ motivational and behavioral outcomes during ERE, while
simultaneously considering potential influences of family structure variables.

Turning now to the student perspective, considering how changes to students’ learning
environment wrought by ERE affected their schooling experiences is essential. Students’

motivation played an integral role for learning processes in ERE (Baber, 2020; Chiu, 2022);
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however, outside the classroom, students could rely less on teachers being the source for
motivating them and more than 40% of German secondary school teachers sampled by
Schneider et al. (2021) reported that motivating students worked (rather) badly. Additionally,
over 60% of teachers in that sample indicated that ensuring equal participation of all students
worked (rather) badly, which can only partially be explained by technical aspects and
difficulties (Schneider et al., 2021). In line with pre-pandemic research highlighting the
importance of students’ motivation and self-regulation skills for successful participation in
distance education (e.g., Kauffman, 2015), these findings imply that students bore more
responsibility to partake in learning activities. Multiple studies focusing on the effect of
pandemic-induced school closures on students have been conducted already (for a review, see
Zancajo, 2021). First evidence from studies in England (Cattan et al., 2021) and Germany
(Grewenig et al., 2021) showed that both primary and secondary school students spent less
time doing schoolwork than before, especially students from marginalized and socio-
economically disadvantaged families (Bayrakdar & Guveli, 2020; Dietrich et al., 2021). In turn,
large-scale studies revealed significant education losses: In Germany, a comparison of fourth
graders in 2021, one year after the outbreak of the pandemic, with students of the same grade
in 2016 revealed significantly lower reading achievement even after controlling for changes in
student composition and other variables, with the former group being estimated to be as much
as four to six months of learning behind fourth graders in 2016 (Ludewig et al., 2022). For the
initial period of school closures specifically, Engzell et al. (2021) found that Dutch students
suffered education losses comparable to the length of school closures across math, spelling,
and reading, with losses being even larger for disadvantaged students, implying that students
made barely any learning progress during that time. These findings are also in line with results
of first literature reviews (e.g., Hammerstein et al., 2021) and meta-analysis (Konig & Frey,
2022) on an international scale, although some of the studies included might be subject to
systematic bias and should thus be interpreted carefully. A cross-national parent survey by
Zaccoletti et al. (2020) showed significant motivation losses in primary and lower secondary
school students during ERE. Motivation declines were likewise present in higher education
students in the United States and Canada (Aguielera-Hermida, 2020; Daniels et al., 2021;
Hicks et al., 2021), and Klapproth et al. (2020) found that approximately two-thirds of

surveyed German teachers encountered low student motivation as a barrier during ERE.
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Research focusing on English families (Andrew et al., 2020) and book checkouts in Danish
public libraries (Jaeger & Blaabaek, 2020) revealed that underprivileged students were
provided with fewer educational resources at home and pre-pandemic studies imply similar
patterns for the German context as well (Geis-Thone, 2020). Additionally, studies from
Germany (Werner & Woessmann, 2021), the Netherlands (Bol, 2020) and the United States
(Gao et al., 2020) showed that especially low-achieving and disadvantaged students received

lower levels of support from their parents during ERE.

2.2 Relations between family structure, family process, and individual student
variables

To examine how differences between families influenced students’ ERE experience, we
considered a theoretical model including individual student variables as well as family
structure variables and family process variables. This model allows an investigation of the
interrelations of all three groups of variables, while simultaneously maintaining an important
distinction between them. Especially the separation of family structure and process variables
is necessary to fully understand the underlying processes influencing student outcomes during
ERE. On the one hand, family structure variables comprise information about the family’s
background, such as household size, SES or immigrant background (McElvany et al., 2009;
Brown & Mann, 1990). They can influence both family process variables and individual student
outcomes and thus need to be considered, but usually cannot be changed easily. Family process
variables on the other hand include parents’ beliefs, cultural and communicative practices
(Baumert et al., 2003; Davis-Kean, 2005), reflecting aspects of the family’s cultural and social
capital (Bourdieu, 1986). They are also associated with students’ individual outcomes, serving
as partial mediators for the effects of family structure variables (e.g., Serbin et al., 2013; von
Otter, 2014). In contrast to structure variables, parents have more direct control over the
process variables. Thus, considering family process variables in ERE is important, especially
for identifying factors that allow parents to influence their children’s outcomes in a positive
way.

This theoretical model has been applied in various educational settings (e.g., McElvany
et al., 2009; Baumert et al., 2003; Davis-Kean, 2005) and is similarly applicable to the unique

circumstances of ERE. A simplified depiction is provided in Fig. 1. Family structure variables
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like SES and immigrant background can influence both family process and student variables
and were consequently included in the analyses. Regarding process variables, we focused on
parents’ role, including measures of PI and responsibility. As student variables, we included

variables we deemed especially relevant for the extraordinary situation of ERE.

Figure 1

Simplified Model of Family Structure and Process Variables’ Relations to Individual

Student Variables
Family structure variables Family process variables Individual student variables
Demanding-structuring PI Extrinsic learning motivation
SES
_|Responsive-motivational PI Intrinsic learning motivation
Immigrant background
Parental responsibility for Participation in lcarning
learning activities

Note. Figure adapted from McElvany et al. (2009). Indirect effects and intercorrelations are

not depicted.

2.3 Important individual student variables for emergency remote education
Students’ ERE experience had many facets, but learning motivation was especially
important due to its role within self-regulated learning and strong association with educational
outcomes (e.g., Eom, 2019; Kriegbaum et al., 2018; Lim & Yeo, 2021). We included two central
dimensions of school-related learning motivation: Extrinsic motivation means pursuing
activities to achieve some external outcome, while intrinsic motivation comprises doing
activities for their own sake, out of enjoyment of the activity or the challenge it entails (Ryan &
Deci, 2000). The associations between extrinsic motivation and other educational outcomes,
like achievement and cognitive engagement, are ambiguous (e.g., Lepper et al., 2005; Taylor
etal., 2014; Walker et al., 2006), potentially due to varying levels of internal control in different

subtypes of extrinsic motivation (Ryan & Deci, 2020). Intrinsic motivation, in contrast, relates



92 |

consistently positively to educational outcomes, including academic achievement (Taylor et al.,
2014), classroom engagement and setting challenging learning goals (Froiland & Worrell,
2016), and meaningful cognitive engagement (Walker et al., 2006). While not mutually
exclusive (Litalien et al., 2017), direction and significance of intrinsic and extrinsic
motivation’s relation vary between studies (e.g., Lepper et al., 2005; Lemos & Verissimo,
2014). To sum up, motivation is an important student outcome itself while also relating to
other relevant learning variables. However, findings of reduced learning motivation (e.g.,
Aguielera-Hermida, 2020; Zaccoletti et al., 2020), as well as reports by students (Means &
Neisler, 2021) and teachers (Klapproth et al., 2020) on lack of motivation as a core problem of
ERE show the importance of studying students’ motivation in this context.

Similarly important for ERE is students’ participation in learning activities when
learning at home, outside of their typical classroom environment. Learning activities are tasks
that learners partake in to pursue intended learning outcomes in an educational setting
(Conole, 2007). Previous studies found a positive association between active participation in
school learning and academic achievement (Finn & Cox, 1992; Schnitzler et al., 2021).
Moreover, research focused on online learning demonstrated positive relations between
participation in learning activities and course and learning satisfaction (Cheng & Chau, 2016;
Im & Kang, 2019). Therefore, students’ frequency of participation in learning activities is an
important variable for education both inside and outside the regular classroom setting. Due to
the importance of these student variables and the unique home learning situation,
investigating how family process variables, especially parental variables presumably central to

fostering these student outcomes, affected them during ERE is crucial.

2.4 Relevant family process variables

Theory and empirical research point out that several central student variables are
associated with certain family process variables (e.g., Dettmers et al., 2019; J. S. Lee & Bowen,
20006; see also home literacy environment research, e.g., Dong et al., 2020; Niklas & Schneider,
2013). Of all potentially influential family process variables, parents’ role in their children’s
education seems especially important during ERE. Parents had to partially assume the
teacher’s role (Knopik et al., 2021; Thorell et al., 2021), leading to them assuming the role of a

proxy educator (e.g., Davis et al., 2021), and while most parents reported home learning
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support from schools (S. J. Lee et al., 2021) to a satisfying extent (Cullinane & Montacute,
2020; Garbe et al., 2020), many still struggled to adequately assist their children (Andrew et
al., 2020).

One important aspect to consider is parental involvement in their children’s ERE.
Much interest in PI originated from the Coleman report, which highlighted the importance of
family and parental influences for students’ school success (Coleman et al., 1966; Jeynes,
2011), but the term still lacks a singular definition (Wilder, 2014). Reynolds (1992) captured
this ambiguity by defining PI as “any interactions between a parent and child that may
contribute to the child’s development or to direct parent participation with a child’s school in
the interest of the child” (p. 442). This clearly depicts PI as an umbrella term for a multitude
of parent behaviors, rather than a singular homogenous construct.

A relevant distinction is commonly made between involvement at home and at school
(e.g., Kaplan Toren & Seginer 2015; Reynolds, 1992; Tan, 2019), with the former being
especially important for ERE since opportunities for parental school involvement became
severely restricted. Previous research showed positive associations between aspects of home
involvement and several student outcomes, such as academic achievement (e.g., Y. Li et al.,
2019; Wilder, 2014), motivational variables (e.g., Berti et al., 2016; Régner et al., 2009) and
learning effort and time (e.g., Dumont et al., 2014; Matsuoka et al., 2015), although negative
relations emerged with strongly interfering PI (e.g., Dumont et al., 2012; Gonida & Cortina,
2014). Few studies investigated PI in remote education specifically, but a research synthesis
suggested a similarly important role in virtual distance education compared to on-site
education in schools (Hasler Waters et al., 2014). Moreover, in Borup’s (2016) qualitative
research, teachers at a distance education high school identified monitoring performance,
motivating the student and organizing learning schedules as the most important forms of
parental engagement. However, these studies regarded schools where students voluntarily
enrolled in virtual schooling, unlike ERE. Building on the home involvement model by Dumont
et al. (2014) as well as findings by Borup (2016), we considered two factors to cover a broad
range of different PI strategies. Demanding-structuring parental involvement comprises
behaviors aimed at providing structure, setting rules and formulating clear expectations

regarding the child’s schoolwork. In contrast, responsive-motivational parental involvement
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focuses on parents meeting their children’s needs regarding ERE, emotionally supporting, and
motivating them.

Another important family process variable is perceived parental responsibility for their
child’s learning during ERE, capturing how much responsibility for their child’s learning
success parents ascribe to themselves, as opposed to teachers or the students themselves.
While research on the association between perceived responsibility and student outcomes is
scarce, several studies have found a positive association with PI (e.g., Helker & Wosnitza, 2016;
Park & Holloway, 2013). Helker and Wosnitza (2016) additionally found positive relations with
students’ relatedness, competence and autonomy, which are prerequisites for intrinsic
motivation according to self-determination theory (Ryan & Deci, 2000), thus indicating that
perceived responsibility affects student outcomes independently of its relation with PI. In ERE,
where parents had to compensate for students’ reduced teacher contacts (Knopik et al., 2021;
Thorell et al., 2021), whether parents felt responsible for their child’s learning was presumably
of even greater importance and should therefore be considered as a relevant factor affecting

students’ ERE experience.

2.5 Relevant family structure variables

When examining the relation between family process and individual student variables,
it is also important to consider family structure variables that influence family process
variables and, indirectly or directly, students’ educational outcomes. One structure variable of
interest is socio-economic status. Specifically, we examine parents’ occupations, which not
only captures information about the family’s economic status but is also closely related to
parents’ level of education (e.g., Ganzeboom, 2010; J. Lee et al., 2019). Various international
studies have shown more negative effects of ERE for socio-economically disadvantaged
students at all school levels. During ERE, they spent comparatively less time learning (Dietrich
et al., 2021; Bayrakdar & Guveli, 2020), received less support from schools (Cullinane & Mon-
tacute, 2020) and had less access to important resources (Gao et al., 2020) than their peers
from less disadvantaged families, underlining the importance of investigating socio-
economically disadvantaged students specifically.

Extant research on SES’s relation to PI is ambiguous. Some studies showed no relations

(e.g., Dumont et al., 2014; Yotyodying & Wild, 2014 for German sub-sample), or associations
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of lower SES with more home PI (e.g., Park & Holloway, 2013; Sui-Chu & Willms, 1996). Most
studies, however, found that higher SES related to more PI (e.g., Coban, 2020; Tan, 2019;
Zhang et al., 2021) as well as more supportive and less interfering involvement strategies (e.g.,
Cooper et al., 2000; X. Li et al., 2020). Qualitative research pointed out that parents from
higher-SES backgrounds get more involved because they are more confident in their
educational capabilities and see themselves as teachers’ equals (e.g., Lareau, 1987). For ERE,
Sari et al. (2021) found a positive association between SES and parents’ self-rated ability to
help their teenage children with schoolwork. This relation turned insignificant when parents’
education was included as mediator, again demonstrating the close association of SES and
parents’ education. In summary, assuming a positive relation of SES and PI during ERE seems
most plausible. Additionally, SES and parents’ perceived educational responsibility appear to
be unrelated (Curry & Adams, 2014), and qualitative research suggests that low-SES parents
see a high responsibility for parents to be involved in their child’s educational process
(Drummond & Stipek, 2004). Regarding student outcomes, students from low-SES
households spent less time on schoolwork during ERE (Dietrich et al., 2021) than students
from high-SES households as measured by father’s vocational degree, suggesting an overall
lower participation in learning activities. Students from lower SES backgrounds also showed
reduced levels of motivation in general (Kormos & Kiddle, 2013) and learning motivation in
ERE specifically (Poulain et al., 2021).

A second family structure variable of interest is the family’s immigrant background.
Especially when divergent cultural or language backgrounds are given, immigrant students’
achievement and psychosocial outcomes in school can be negatively affected (e.g., Marks,
2005; Motti-Stefanidi et al., 2015), depending on factors like cultural identity and orientation,
stereotyping and experiences of ethnic discrimination (e.g., Baysu et al., 2011; Frankenberg et
al., 2013; Wong et al.,, 2003). In contrast, both parental psychological engagement and
behavioral involvement (Kim et al.,, 2020) as well as meaningful relationships in school
(Suarez-Orozco et al., 2009) can be considered as protective factors countering the
aforementioned negative effects. With the shift to remote education, and thus reduced contact
to teachers and peers, relationships in school presumably became less relevant, while the
importance of sufficient parental support, especially for immigrant students, rose. However,

while far from a homogenous group, most immigrant parents face additional challenges
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compared to native-born parents, such as language barriers, adjusting to a different culture
and the loss of social capital accumulated in the country of origin (e.g., Antony-Newman,
2019). Additionally, immigrant parents often lack experience with the host country’s
educational system, hampering supporting their children regarding school. Accordingly, most
previous research found immigrant background negatively related to aspects of PI like
homework support (Dumont et al., 2012; Renning, 2011). Qualitative studies suggest that
cultural differences and language difficulties often cause differences in immigrant parents’ PI,
leading to more informal strategies of involvement and an impaired ability to help their
children with homework directly when compared to their native-born counterparts for
example (Pérez Carredn et al., 2005; Sainsbury & Renzaho, 2011), while schools’ narrow
criteria for judging PI uphold them (Loépez et al., 2001). Therefore, disparities should arise for
more formal, structural aspects of involvement. Parents’ perceived responsibility for
education, however, seems unrelated to immigrant background but instead dependent on par-
ents’ own level of experience with the school system (Kohl et al., 2014). With respect to student
variables, Steinmayr et al. (2021) showed that immigrant background was not directly related
to either students’ motivation or participation in learning activities during ERE. However, the
research presented earlier suggests a potential indirect negative association with student

outcomes mediated by PI.

2.6 Research questions and hypotheses

Important student outcomes like learning motivation and participation in learning
activities, which in turn relate to other central facets of students’ learning experience and are
highly relevant for educational success, are influenced by parent variables, such as PI and
perceived responsibility for the child’s learning. However, it is unclear how the aforementioned
constructs relate to each other under the special circumstances of ERE that became the norm
for many students during the COVID-19 pandemic. Additionally, family structure variables
need to be considered, and findings that socio-economically disadvantaged students were
affected more negatively by ERE underline the importance of examining the aforementioned
variables in this particular group. Based on theory and prior empirical findings, we formulated

the following research questions and hypotheses:
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Research Question 1) How are student outcome variables (extrinsic motivation,
intrinsic motivation, participation in learning activities) during ERE related to parent-focused
family process variables (demanding-structuring PI, responsive-motivational PI, parental
responsibility for learning) in a sample of predominantly socio-economically disadvantaged
high school students?

Hypothesis 1) All parent-focused family process variables are positively related to the
individual student variables when considered simultaneously.

Research Question 2) What are the relations between parent-focused family process
variables (demanding-structuring PI, responsive-motivational PI, parental responsibility for
learning) and family structure variables (SES, immigrant background) during ERE in a
predominantly socio-economically disadvantaged sample?

Hypothesis 2a) Family SES is positively related to both dimensions of PI, but not
statistically significantly related to parental responsibility for learning.

Hypothesis 2b) The family’s immigrant background is negatively related to demanding-
structuring PI, but not statistically significantly related to responsive-motivational PI and
parental responsibility for learning.

Research Question 3) How are the family structure variables (SES, immigrant back-
ground) associated with student outcome variables (extrinsic motivation, intrinsic motivation,
participation in learning activities) during ERE, directly and indirectly, in a predominantly
socio-economically disadvantaged sample?

Hypothesis 3a) Family SES is directly positively related to the student outcomes.

Hypothesis 3b) The family’s immigrant background is not directly related to the student
outcomes. There is an indirect negative association between immigrant background and the

student variables via demanding-structuring PI.

3 Methods
3.1 Participants and procedure
A total of 126 students took part in the study, nine were excluded because of missing
values on all outcome variables of interest. Thus, the final sample comprised 117 students from
ninth (56 students), 10th (38 students), and 11th grades (23 students). The students’ ages

ranged from 14 to 18 years, with an average age of 15.14 years (SD = 0.93), and 49.6% of the
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sample was female (male: 47.0%, diverse: 3.4%). The study was conducted in August 2020 in
six classes and, in the 11th grade, learning groups from one school in an urban area with below-
average income in North Rhine- Westphalia, Germany. The school was a Gesamtschule
(comprehensive school), one of several secondary school types students can visit after
completing four years of elementary school. Compared with other secondary schools which
usually comprise only one of three school tracks (vocational, intermediate, academic), this
school type is characterized by the differentiation between school tracks within one school,
meaning that students from different secondary school tracks are educated together most of
the time (for a more in-depth overview, see for example Becker et al., 2016). Based on the
language spoken at home (see 3.2 Measures), 40.2% of students had an immigrant background
which is close to the average for comprehensive schools in North Rhine-Westphalia for that
school year (M = 44.4%; Information und Technik Nordrhein-Westfalen, 2020). The sample’s
SES was measured using the International Socio-Economic Index of Occupational Status
(Ganzeboom, 2010; see 3.2 Measures) and was relatively low (M = 38.5, SD = 15.2) compared
to a representative sample of German comprehensive schools in 2015 (M = 46.6;
Autorengruppe Bildungsberichterstattung, 2018). All data were gathered in August 2020 using
paper-and-pencil self-report student questionnaires to retrospectively assess the students’
ERE experiences during the first school closure period due to COVID-19 during the preceding
school year. A teacher was trained as test administrator beforehand and administered the
questionnaires in the classroom during regular instructional time. Students were given 30
minutes to answer the questionnaire. Participation in the study was voluntary and students

provided written consent before participation.

3.2 Measures

Descriptive information, reliabilities and example items for all measures can be found in Table
1. As individual student variables, we assessed extrinsic learning motivation, or students’
motivation based on external incentives, with three items taken from the German version of
the PIRLS 2001 survey (Bos et al., 2005) and adapted to assess the specific ERE situation.
Intrinsic learning motivation, capturing students‘ joy when learning, was also measured with
three items from the German version of the PIRLS 2001 survey (Bos et al., 2005) and adapted

for ERE. A confirmatory factor analysis (CFA) supported the assumed two-dimensional factor
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structure of learning motivation as opposed to a global model (2-factor x2(7,113) = 10.52, p =
.161; RMSEA = 0.07; CFI = 0.98; AIC = 2090.39; global model: ¥2(9,113) = 42.71, p < .001;
RMSEA = 0.18; CFI = 0.81; AIC = 2118.59). Students’ frequency of participation in learning
activities was assessed with nine items developed for the purpose of this study, focusing on a
variety of core educational activities like discussing lesson content with the teacher, practicing
things learned in ERE, or acquiring knowledge of new learning content.

Regarding family process variables, parental demanding-structuring involvement
addressed how involved parents were during ERE by setting expectations and providing a clear
structure. It was assessed with seven items from the German National Educational Panel Study
(NEPS; Blossfeld et al., 2011) and Dumont et al. (2014), adapted for ERE. We assessed parental
responsive-motivational involvement, capturing parents’ emotional and motivational support
of their children during ERE, with items from NEPS (Blossfeld et al., 2011), the MARKUS study
(Helmke & Jager, 2002) and one item specifically developed for the study. All seven items were
adapted to fit the ERE situation. A CFA supported the two-dimensional factor structure of PI,
as opposed to a global model (2-factor model: x2(74,117) = 119.05, p < .001; RMSEA = 0.07;
CFI = 0.94; AIC = 3882.37; global model: ¥2(77,117) = 272.30, p < .001; RMSEA = 0.15; CFI =
0.73; AIC = 4029.62). Furthermore, we assessed the students’ judgement of parental
perceived responsibility for learning during ERE with one self-constructed item.

As family structure variables, we assessed families’ socio-economic status with the
updated version of the International Socio-Economic Index of Occupational Status (ISEI,
Ganzeboom, 2010; see also Ganzeboom et al., 1992). ISEI scores range from 10 to 90, with
higher values indicating higher SES. To determine ISEI scores, the participants answered four
items about their parents’ occupation, and we considered the higher of the two parent scores
(HISEI) to determine SES. For n = 17 cases, no meaningful information on parents’ occupation
was provided; therefore, we estimated values with multiple imputation instead. Finally, we
used one item regarding the family’s language spoken at home as an indicator of immigrant

background.

3.3 Analytic approach
All statistical analyses were conducted with IBM SPSS Statistics (Version 27.0) and

Mplus 8.1 (Muthén & Muthén, 2018). Due to sample composition, we conducted multiple
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analyses of variance (MANOVA) to check for potential influences of students’ gender, grade in
school and living in a single-parent household on the family process variables and student
outcomes, including only main effects (Online Resource 1). In consequence, living in a single-

parent household was included as a control variable for the family process variables.

Table 2

Bivariate Correlations of Measures

Measure 1 2 3 4 5 6 7

1. Extrinsic learning motivation -

2. Intrinsic learning motivation 48" -

3. Participation in learning activities .39 50" -

4. Demanding-structuring PI .34 .39 43" -

5. Responsive-motivational PI 16" 50" 487 .52 -

*X¥ *H¥

6. Parental responsibility for learning 29" 209" .38 45 .34 -
7. SES -.09 .00 -11 .08 .04 -.09 -

8. Immigrant background -.03 -04 -10 -21" -.02 -18" -.04

p <.10.p <.05. 7p <.01. "p < .00L1.

Structural equation models were specified in all analyses. Based on the intraclass
correlations for family process variables (all < 0.023) and student outcomes (all < 0.018), we
decided against clustering the data by school classes. Goodness of fit was evaluated with %2,
CFI, RMSEA and its 90% confidence intervals (Hu & Bentler, 1999; Schermelleh-Engel et al.,
2003), while the AIC (Akaike, 1974) was used to compare models. Missing data were handled
with full information maximum likelihood estimation where applicable. Due to the sample size,
all variables were modeled as manifest indicators. To answer our first research question, we
specified a model including all family process variables as independent variables and all stu-
dent outcomes as dependent variables (Model 1). For research questions 2 and 3, we
additionally incorporated the family structure variables and regression paths for their relations
with all family process variables, as well as direct and indirect associations with all individual
student variables (Model 2). Both models included intercorrelations between the family

structure, family process, and individual student variables, respectively. We additionally
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calculated a model regarding only family structure and process variables to verify the findings

of the general model (Online Resource 2).

4 Results
4.1 Descriptive results
Table 2 displays bivariate correlations for all measures. Students reported significantly
more demanding-structuring than responsive-motivational PI on average, t(116) = 8.60, p <
.001, d = 0.80, and significantly higher extrinsic compared to intrinsic learning motivation,
t(111) = 5.58, p < .001, d = 0.53. In this mostly low-SES group of students, no relation was

found between the family structure variables SES and immigrant background.

4.2 Relations between family process variables and individual student variables

The relation between the family process and individual student variables specified in
Model 1 is depicted in Fig. 2. The model was saturated. Demanding-structuring PI was
statistically significantly positively related to extrinsic learning motivation and marginally
statistically significantly positively related to participation in learning activities, meaning that
higher levels of demanding-structuring PI were associated with students’ higher extrinsic
learning motivation and more frequent participation in learning activities. Responsive-
motivational PI had a statistically significant positive relation to intrinsic learning motivation
as well as participation in learning activities, meaning that students reporting higher levels of
responsive-motivational PI also reported being more intrinsically motivated and took part in
learning activities more often. Lastly, parental responsibility for learning was positively
associated with students’ participation in learning activities and marginally significantly with
extrinsic learning motivation, indicating that students were more extrinsically motivated and
participated in more learning activities when they believed that their parents felt more
responsible for their learning. All family process variables, as well as all student outcomes,
displayed significant positive correlations with one another.

The data partially support Hypothesis 1 that parent-related family process variables

were significantly positively related to students’ motivation and participation in learning

1 To check for potential parameter and standard error bias due to the relatively small sample size, we
conducted a post-hoc Monte Carlo analysis which indicated no systematic bias.
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activities during ERE, but not all relations between family process variables and individual
student outcomes were statistically significant. The model explained 14.4% of the variance in
extrinsic learning motivation, 27.0% of the variance in intrinsic learning motivation, and
30.2% of the variance in participation in learning activities. Therefore, variations in student
outcome variables during ERE, especially intrinsic motivation and participation in learning
activities, could be explained to a substantial extent by differences in parent-focused family

process variables.

Figure 2

Relations Between Family Process Variables and Individual Student Outcomes (Model 1)
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Note. Regression coefficients are standardized. Non-significant paths are not depicted. Dashed
arrows represent paths significant at p < .10.

'p <.10."p < .05. 7p < .01. 'p < .001.

4.3 Complex model of relations between family structure and process variables
and individual student variables
The relations among family structure, family process and individual student variables

specified in Model 2 are depicted in Fig. 32. Fit indices indicated an excellent model fit to the

2 To check for potential parameter and standard error bias due to the relatively small sample size, we
conducted a post-hoc Monte Carlo analysis. Since the analysis could not rule out the presence of
systematic biases, we further conducted an additional Bayesian model estimation including prior
information which is less susceptible to bias in small samples (Smid et al., 2020). Results can be found
in Online Resource 3 and were generally similar to the results reported here, implying that potential
biases due to sample size were small. Some additional paths reached significance, implying that some
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data (x2(5,114) = 2.28, p = .81; RMSEA = 0.00, 90% CI [0.00, 0.08]; CFI = 1.00). Relations
between family process variables and student variables were similar to Model 1, although effect
sizes differed slightly and the association between parental responsibility for learning and
extrinsic learning motivation no longer reached statistical significance. A statistically
significant negative association between immigrant background and demanding-structuring
PI emerged, as did a marginally significant relation with perceived parental responsibility for
learning, meaning that students from immigrant backgrounds reported less demanding-struc-
turing involvement and perceived responsibility by their parents on average. Neither SES nor
immigrant background were statistically significantly associated with any student variable

directly. However, analyses revealed a fully mediated indirect negative influence of immigrant

Figure 3

Relations Between Family Structure and Process Variables and Individual Student

Outcomes (Model 2)
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Note. The influence of living in a single-parent household on family process variables was
controlled for. Regression coefficients are standardized. Non-significant paths are not
depicted. Dashed arrows represent paths significant at p < .10.

p <.10.p <.05. 7p <.01. "p < .00L1.

smaller effects might have gone undetected or underestimated in our main analyses due to sample size
and the statistical power.
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background on extrinsic learning motivation, § = —0.09, p = .033, mainly via demanding-
structuring PI, B = —0.06, p = .089. In other words, children from immigrant families showed
lower extrinsic learning motivation on average because they experienced less demanding-
structuring PI.

Contrary to Hypothesis 2a, we found no statistically significant relation between SES
and any family process variable. Immigrant background was significantly negatively related to
demanding-structuring PI, but also, unexpectedly, to parental responsibility for learning, thus
only partially supporting Hypothesis 2b. Since no statistically significant relation between SES
and the student outcomes was found, Hypothesis 3a was not supported. An indirect relation
between immigrant background and extrinsic learning motivation partially supported
Hypothesis 3b. Overall, the model explained 16.8% of variance in extrinsic learning motivation,
25.0% of the variance in intrinsic learning motivation, and 30.0% of the variance in
participation in learning activities, but only small amounts of variance in demanding-
structuring (8.7%), responsive-motivational PI (2.9%), and parental responsibility for learning
(8.1%), indicating that within this group of students with relatively low SES, family structure

variables played only a minor role in education-related family processes during ERE.

5 Discussion

5.1 Discussion of findings

In light of the relevance of students’ learning motivation and learning activities for
educational success, this study aimed at determining what role parent-focused family process
variables (demanding-structuring and responsive-motivational PI, parental perceived
responsibility for learning) played in shaping students’ motivational and behavioral outcomes
(extrinsic and intrinsic learning motivation, participation in learning activities) in socio-
economically disadvantaged school environments during the extraordinary situation of ERE.
We also sought to explore how family process and individual student variables related to family
structure variables (SES, immigrant background), and the potential mediating role of family
process variables for this group of particularly vulnerable students. We applied structural
equation modeling to address the posed research questions.

The results confirmed positive associations between process variables and student

outcomes in our sample (Hypothesis 1), in line with earlier findings regarding PI at home (e.g.,
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Dumont et al., 2014; Shukla et al., 2015) and parental responsibility for learning (Helker &
Wosnitza, 2016) in the absence of a worldwide pandemic. Analyses revealed that participation
in learning activities had at least marginally statistically significant associations with all parent
process variables. Extrinsic motivation was positively associated with demanding-structuring
PI and marginally significantly with perceived responsibility, whereas intrinsic motivation was
positively related to responsive-motivational PI. Self-determination theory (Ryan & Deci,
2000) explains these results: Responsive-motivational PI meets students’ individual needs
without restricting their autonomy, a key condition for intrinsic motivation, which is not only
an important outcome itself but also positively related to a variety of other school outcomes
(e.g., Froiland & Worrell, 2016; Taylor et al., 2014), underlining the importance of responsive-
motivational PI especially. Demanding-structuring PI on the other hand limits autonomy by
providing clear structures and expectations, thus introducing more external incentives. While
this introduction of heteronomy through demanding-structuring PI could, in theory, also be
detrimental to intrinsic motivation, the results did not suggest such a relation.

Contrary to our expectations, no statistically significant relation between SES and
either dimension of PI emerged (Hypothesis 2a), adding to previous conflicting findings (e.g.,
Park & Holloway, 2013; Sari et al., 2021; Tan, 2019). Our results are of particular interest, as
we focused on a socio-economically disadvantaged school environment with few mid- to high-
SES families, which might explain the absent relation between SES and family processes. As
expected, immigrant background was negatively associated with demanding-structuring (e.g.,
Ronning, 2011), but not responsive-motivational PI (Hypothesis 2b). This contradicts findings
on responsive PI by Dumont et al. (2014), but not qualitative findings by Kavanagh and Hickey
(2013) regarding parents speaking a different language at home than the language of
instruction, who often believed home involvement should, similar to lessons in school, occur
in the instructional language. Feeling mostly unable to support their children in that way, they
instead relied on more informal types of involvement. Therefore, parents with an immigrant
background in our sample, which was assessed via family language, might have felt less
competent in providing a structure similar to regular schooling (demanding-structuring PI),
but not in motivating their child and offering emotional support (responsive-motivational PI).
Furthermore, an unexpected negative relation between immigrant background and parental

responsibility emerged, contrasting previous research (e.g., Curry & Adams, 2014). Lack of
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familiarity with the German school system might explain this relation. Kohl et al. (2014),
comparing Turkish immigrant with German native-born mothers, found that the former’s
perceived responsibility for their children’s schooling was lower only when they had attended
German schools for less than three years themselves. Other research likewise suggests that
differences within the immigrant population, for example culture of origin (Sainsbury &
Renzaho, 2011; de Haan, 2011), may further explain varying relations between immigrant
background and parent variables.

The expected negative relation between SES and student outcomes, based on theory
and previous research (e.g., Dietrich et al., 2021; Kormos & Kiddle, 2013), could not be found
(Hypothesis 3a). One possible explanation might again be the sample’s low SES overall.
Immigrant background was not directly associated with any student outcome, in line with our
expectations and findings by Steinmayr et al. (2021), and related indirectly negatively to
extrinsic learning motivation (Hypothesis 3b).

To summarize, the model of family structure, family process and individual student
variables we adapted from McElvany et al. (2009) based on prior literature proved suitable for
examining relations among those variables during ERE, particularly regarding variation in the
student variables. Analyses revealed positive relations between parent variables and student
outcomes, while underlining the importance of considering family structure variables as

potential influences during the unique ERE situation.

5.2 Limitations and strengths

Several points of limitation should be considered for the present study. Due to its cross-
sectional design, causal assumptions cannot be verified with the data, and the lack of a second
time point of data collection before ERE means that we cannot directly draw comparisons
between the situations of regular schooling and ERE, meaning that while our findings are still
valid and important for low-SES students in this situation, we cannot say for sure whether they
are unique to ERE. Another limitation is the recruitment approach and the resulting relatively
small sample size. First, while there were advantages to recruiting the sample from just one
school, as discussed below, this in turn also means that appropriate caution needs to be applied
when generalizing the results, as the findings might be biased by factors specific to that school.

Second, additional post-hoc Monte Carlo analyses showed that the sample provided
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insufficient statistical power to reliably reveal smaller effects potentially present in the
population. Moreover, for Model 2 we cannot rule out systematic parameter or standard error
biases occurring due to sample size. Nonetheless, we found evidence for many of the assumed
relations, especially between family process variables and student outcomes, which suggests
that our findings are robust and would be found in larger samples as well. Additionally, the
similarity of findings regarding the overall model and the partial models (Model 1; Online
Resource 2) as well as additional Bayesian model estimation (Online Resource 3) suggest that
the full model was not plagued by systematic bias.

Gathering self-reported student data meant relying on students’ knowledge of the
parent variables of interest. This unfortunately led to a substantial amount of missing
information on parents’ education, which was in turn excluded from our analyses. Although
parental education and SES are strongly related (J. Lee et al., 2019), including the former as
well would have been desirable. Other potential problems associated with retrospective self-
report measures include misremembering, social desirability or skewed self-perceptions.
However, the use of student’s assessment is justified since Liu et al. (2021) found only minimal
differences in reported PI during ERE between a sample of Chinese middle schoolers and their
parents. Additionally, not just for ERE, students’ assessment of PI is potentially more
important for individual student outcomes than an objective measurement of involvement.

Collecting data at a comprehensive school allowed us to include students from different
German secondary school tracks within a single school and ensure comparability with other
countries’ single-track school systems. Additionally, while coming at the cost of a relatively
small sample size, focusing on this particular school enabled us to assess a socio-economically
disadvantaged population specifically. Judging from previous research, students from
disadvantaged backgrounds are more negatively affected by ERE (e.g., Zancajo, 2021), making
it especially important to investigate how family background and parental behavior influence
ERE outcomes among these students.

Another strength of the present study is the application of structural equation mod-
eling. While most previous studies regarding ERE utilized descriptive statistics, correlations or
regression analyses, SEM allows for a more comprehensive approach of testing complex
assumptions about the relations between family structure, process and student variables.

Additionally, previous studies investigating family structure and student variables during ERE
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rarely also incorporated parent-focused process variables, particularly PI (e.g., Lawrence &

Fakuade, 2021).

5.3 Directions for future research

Continued study of the investigated variables with larger sample sizes is needed to
confirm our findings and reveal associations previously undiscovered due to limited statistical
power. The additional Bayesian estimation of Model 2 presented in Online Resource 3 detected
(marginally) significant paths that weren’t present in the model based on frequentist
estimation presented in the main analyses, giving an indication which relations may have been
overlooked. However, if anything, such hidden additional associations would mean that our
results somewhat underestimate the importance of parents for adolescents of somewhat lower
SES, and the general conclusions that we draw from our findings and present in our discussion
would be of even greater importance.

Importantly, while our results are relevant for the ERE situation, the design of our study
does not allow to conclude whether they are unique to this special situation. Thus, a
comparison with students in face-to-face instruction is needed to give further insights
regarding how these relations might differ between regular instruction and the unique ERE
situation. Including not just the students’, but also the parents’ perspective on the ERE
situation, for example by conducting interviews about their experience during ERE, could
provide important insights extending beyond our findings as well. Future research should
additionally cover a broader range of SES, ages and educational levels, but also other
vulnerable groups like special education needs students, to investigate whether our findings
apply to other populations as well. Additional family structure and process variables should be
considered, such as parents’ education and educational aspirations for their child. Moreover,
variables capturing differences between immigrant families, like parents’ experiences with the
host country’s school system, should be included in future research as well to further inves-
tigate the unexpected findings regarding immigrant background. Lastly, while our study
focused on a sample of socio-economically disadvantaged students to answer the important
question how family and parent variables related to student outcomes in this particularly
vulnerable group during ERE, the lack of a comparison group means we cannot be certain

whether the found relations are unique for disadvantaged students, or whether similar results
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would be found for the general student population. Future studies should therefore include an
additional group of students from an average socio-economic environment to allow for the
comparison of the relations of family structure and process variables with student outcomes in

both groups.

5.4 Implications for practice

The study results have important practical implications. First and foremost, parents are
important for keeping their children motivated and participating in learning activities when
investigating these constructs during ERE, possibly compensating the reduced student-teacher
interactions. Accordingly, students whose parents felt responsible for their learning success
reported more positive outcomes. Schools can encourage this by clearly communicating
parents’ responsibilities and supporting families in dealing with them. Additionally, both
demanding-structuring and responsive-motivational PI were positively associated with
desirable student outcomes, revealing the importance of different forms of parental support
behaviors. Thus, schools providing information to parents on different ways to support their
children at home can bring about more positive student outcomes, which can be important
during both ERE and in-person instruction. Further barriers to PI arise from parents lacking
confidence in their ability to adequately support their children (e.g., Cullinane & Montacute,
2020), and especially low-SES parents often being unable to work from home (Felstead &
Reuschke, 2020), important factors to consider when developing strategies to ensure every
parent can appropriately support their child that can be assumed to be especially relevant
during ERE. For example, schools might offer online courses or materials informing parents
about the importance of being involved while simultaneously imparting strategies for adequate
involvement. For such low-threshold informative programs and PI interventions, it is central
to consider the circumstances that may prevent parents from participating, not only in ERE
situations, to reach as many parents as possible.

Such programs might be especially valuable for immigrant parents, since immigrant
background was negatively related to both perceived responsibility and demanding-
structuring PI. These negative associations presumably result from parents’ lack of experience
with the school system (Kohl et al., 2014) as well as cultural and language differences (Pérez

Carredn et al., 2005; Sainsbury & Renzaho, 2011). Therefore, these parents, and their children
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in turn, would profit from schools providing information on school procedures and PI

strategies, ideally offered in multiple languages and an easily accessible format.

5.5 Conclusions

Taken together, this study contributes to current research by examining the importance
of parents being involved in their children’s learning in different ways, providing structures
and clear expectations as well as emotional and motivational support, and their perceived
responsibility for their child’s learning in a sample of children experiencing ERE. Additionally,
PI and perceived responsibility were related to immigrant background, a family structure
variable. The findings especially have important implications for future research; furthermore,
they can act as first indicators in the complex matter of preparing educational systems for
future educational crises. All in all, the present study focused on a situation that was
determined by one of the most disruptive events in education globally in recent years, the
implementation of emergency remote education measures to counter the COVID-19 pandemic,
and helped gain insights into the relation of family and parent variables with individual student

outcomes.
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Zusammenfassung

Mit Blick auf die wachsende sprachliche Heterogenitat fokussiert dieser Beitrag auf ein
MaB lexikalischer Distanz zwischen der Herkunftssprache von multilingualen Lernenden und
der Zielsprache Deutsch, welche Verkehrs- und Unterrichtssprache zugleich ist. Lexikalische
Distanz wird als Pradiktor von Lesekompetenz und Wortschatz, zentrale Indikatoren des
Spracherwerbs im Deutschen, genutzt. Darliber hinaus wird das Alter zugewanderter
Lernender bei der Ankunft in Deutschland als moglicher Moderator von Effekten lexikalischer
Distanz auf den Spracherwerb im Deutschen beriicksichtigt. Anhand einer sprachlich
heterogenen Stichprobe von N = 193 multilingualen Vierklassler:innen mit einem hohen Anteil
zugewanderter Lernender zeigten Regressionsanalysen signifikant negative Zusammenhinge
der lexikalischen Distanz mit Lesekompetenz, aber nicht Wortschatz, wenn fiir die Sprache,
die die Lernenden primar zuhause sprechen (Deutsch vs. Herkunftssprache), die generellen
kognitiven Fahigkeiten und den sozioOkonomischen Status kontrolliert wurde. Das Alter
zugewanderter Lernender bei der Ankunft war weder als Moderator der lexikalischen Distanz
noch direkt mit Lesekompetenz oder Wortschatz verbunden. Die Ergebnisse konnten also
zeigen, dass lexikalische Distanz unabhingig von Zuwanderungserfahrungen der Lernenden
negativ mit der Entwicklung von Lesekompetenz im Deutschen assoziiert war, wihrend es
keinen Zusammenhang mit der Herausbildung des Wortschatzes iiber den Einfluss der primar

gesprochenen Sprache und der allgemeinen kognitiven Fahigkeiten hinaus gab.

Schlagworte: Grundschule; Lesekompetenz; lexikalische Distanz;  sprachliche

Heterogenitit; Wortschatz; Zugewanderte Lernende



| 125

Abstract

In light of growing linguistic heterogeneity, this contribution focuses on a measure of
lexical distance between multilingual students’ heritage language and German as a predictor
of reading competence and vocabulary, indicators of the acquisition of language skills in the
target language German, the common language and language of instruction in German schools.
Additionally, first-generation immigrant students’ age at arrival in Germany is considered as a
potential moderator of lexical distance effects for language acquisition in the target language.
Using a sample of N =193 multilingual fourth-grade students with a large share of first-
generation immigrant students and high linguistic diversity, regression analyses showed that
lexical distance was significantly negatively related to reading competence, but not vocabulary
when considering whether students primarily spoke German or the heritage language at home,
general cognitive abilities, and socioeconomic status as important control variables. Including
immigrant students’ age at arrival and its interaction with lexical distance to check moderation
effects revealed no additional significant associations. Therefore, independent of immigration
experiences, lexical distance was detrimental to developing reading comprehension in German
but did not affect vocabulary learning beyond the effects of general cognitive abilities and

primarily speaking the heritage language rather than German at home.

Keywords: Immigrant students; lexical distance; linguistic diversity; primary school; reading

competence; vocabulary
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Introduction

Global migration movements cause classrooms to become increasingly heterogeneous
in terms of cultures and languages. This especially applies to Germany as well, a popular
destination for immigration, where 21.0% of fourth grade students now primarily speak
another language than the common language German at home (Stubbe et al., 2023). Studies
have shown that these students are often disadvantaged regarding the development of reading
competence and acquisition of vocabulary in German (e.g., Henschel et al., 2022; Novita et al.,
2022). However, most studies compared students based on dichotomized measures of
primarily speaking German at home or not, but did not consider the large heterogeneity of
languages spoken by the students who do not exclusively speak German (e.g., Stubbe et al.,
2023). Although such approaches have advantages, they artificially reduce variance in the
group of multilingual students, despite theoretical frameworks suggesting that specific aspects
of language learning might be helped or hindered when students’ first language is more or less
similar to the target language (e.g., Chung et al., 2019). Furthermore, another crucial
individual aspect when learning a new language is age, which might be of particular importance
for immigrant students learning the common language in their new country of residence as it
directly relates to their exposure to the new language. Nevertheless, the role of immigrant
students’ age at arrival has rarely been studied in regard of its potential moderating role for
language learning when considering the linguistic variety of heritage languages (e.g., Schepens
et al., 2013a). To address these research desiderates, we employed a measurement of lexical
distance to assess the heterogeneity in multilingual students’ backgrounds and its role for
reading competence and vocabulary in the common language German as two indicators of
language learning. We investigated these questions in a multilingual sample surveyed in the
fourth year of primary school which is not only an important time in the development of central
language competences, especially reading (Chall, 1983), but a central point for shaping
educational trajectories in the German school system as well (e.g., Maaz & Nagy, 2010). Finally,
we also considered the role of immigrant students’ age at arrival in Germany as a potential

moderator of linguistic distance’s effects on language learning.
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Theory

Immigrant-Origin Students and Language Diversity in German Schools

As one of the most sought-out destinations for immigration worldwide (International
Organization for Migration [IOM], 2021), society and by extension schools in Germany are
continuously becoming more diverse. The share of immigrant-origin students in Grade 4
throughout Germany was 38.3% in 2021, marking an increase of more than 50% in ten years,
with the proportion of first-generation immigrant students growing disproportionately, from
making up less than one tenth to now representing more than one quarter of all immigrant-
origin students (Henschel et al., 2022). Since immigrant families move to Germany from a
large variety of different regions and countries of origin (Statistisches Bundesamt, 2022) and
the vast majority of immigrant-origin students grows up speaking at least one heritage
language next to German at home (Henschel et al., 2022), the language diversity among

German students is at an unprecedented high, especially in primary schools.

Language-Related Outcomes in Primary School

Theoretical models regarding the stages of reading development (Chall, 1983) and
central developmental tasks (McCormick et al., 2011) as well as international educational
guidelines (Organization for Economic Co-operation and Development [OECD] et al., 2015)
emphasize the importance of students developing adequate reading competence during the
first years of primary school that allows them to use reading as a means to learn new
information in later years of education and life. For this shift from learning to read to learning
through reading (see Chall, 1983) to happen by the end of primary school, the development of
good reading competence, describing students’ ability to engage with texts in a way that allows
them to generate meaning (McElvany et al., 2009), is crucial. Other closely related measures
like the formation of an adequate vocabulary, which allows students to understand the lexical
meaning of words and the concepts related to them (Aarnoutse et al., 2001), can also be
understood to be indicators of achieving good language skills.

For multilingual students, who in Germany usually are of immigrant origin (Henschel
et al.,, 2022), acquiring language skills in the country’s primary language is of special
importance as it represents a core acculturative task for these students (Suarez-Orozco et al.,

2018). Accordingly, reading competence and vocabulary in the language of instruction have
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been understood and studied frequently as important indicators of language proficiency of
multilingual and language-minority students. Studies focusing on these constructs tend to find
disadvantages of language-minority students compared to students speaking German as their
primary language in terms of both reading competence (e.g., Segerer et al., 2021; Seuring et
al., 2020; Stubbe et al., 2023) and vocabulary (e.g., Kigel et al., 2015; Marx et al., 2015; Novita
et al., 2022). However, empirically investigating language-minority students inevitably means
that the large heterogeneity of language backgrounds has to be operationalized in a way that
still allows for meaningful statistical analyses. In consequence, studies frequently do not
distinguish between different language backgrounds at all (e.g., Kigel et al., 2015; Stubbe et al.,
2023) or only include large language-minority groups on their own (in the German context,
often Turkish-language background students, e.g., Marx et al., 2015; Segerer et al., 2021) and
subsume all other language-minority students in a single group. While the advantages of this
method are apparent, it makes a compromise of sacrificing variance in students’ language
backgrounds to enable statistical comparison of the groups. Crucially, analyzing language
effects in this way implicitly assumes that differences in multilingual students’ reading
competence or vocabulary when compared to other students will only be found if German is
not their primary language, and that this is the only explanatory factor. That is not to say that
meaningful results cannot still be attained with this method; however, it does by design largely
or entirely negate the role of individual characteristics of multilingual students’ heritage
language for language learning and often excludes multilingual students who speak German as

the primary language.

Language Diversity and Language Learning

Theories of cross-language transfer have recognized the role of the similarity of the
target language that is to be learned and the language — or languages — that speakers have
already achieved some degree of fluency in for language learning. This aspect of language
similarity, reversely framed as language distance (i.e., the dissimilarity of two languages’
linguistic features), is identified as one key factor of the interactive language transfer
framework by Chung et al. (2019) which combines features of four influential cross-language
transfer frameworks. While some skills, like phonological awareness, appear largely unaffected

by language distance, the authors emphasize that shared linguistic features can help with the
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transfer of others, for example morphological and cognate awareness as well as orthographic
processing to the second language. Similarly, the established model of Chiswick and Miller
(1995, 2007), which focuses on the economics of language learning among immigrants and
other language minorities, includes linguistic distance as part of the efficiency of language
acquisition and one of the core determinants of language proficiency in second language
learning.

Different studies have investigated the role of linguistic distance for language learning,
and more specifically reading competence and vocabulary acquisition as central indicators of
language proficiency. Common ways to operationalize linguistic distance measures utilize
either morphological features, which are a result of the languages’ systems of forming words
and reflected in their internal structure (Aronoff & Fudeman, 2023), or lexical distance
between languages, describing dissimilarities based on languages’ basic vocabularies and
shared lexical forms (Schepens et al., 2016). Between these two attempts, lexical distance
appears to be better suited to explain differences in language proficiency (e.g., Schepens et al.,
2013b, 2016). Therefore, we will focus on lexical distance as an indicator for linguistic distance
in this study.

Investigating lexical distance, a series of studies using large databases of second
language learners’ Dutch proficiency tests has shown negative associations with language
proficiency for learners with Indo-European (Schepens et al., 2013a) as well as non-Indo-
European first languages (Schepens et al., 2013b). Additionally, lexical distance of both the
first and second language was found to explain differences in language proficiency when Dutch
was learned as a third language (Schepens et al., 2016). Similarly, using a German dataset, a
negative association of lexical distance with German proficiency could be shown in a sample of
immigrants over the age of 17, even when controlling for multiple other relevant constructs
(Isphording & Otten, 2011). Investigating reading proficiency specifically rather than language
proficiency more broadly, Borgonovi and Ferrara (2020) showed a significant negative
association with lexical distance in adolescent language-minority students even when multiple
control variables were considered. Finally, a study focused on Dutch adolescents learning
English as a second language showed that vocabulary gains were higher when the lexical

distance of English target words and their Dutch counterparts was small (Mulder et al., 2019),
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implying that building a vocabulary should be relatively harder the more distant the target

language is to other languages the learner is already speaking.

Language Learning and Age of Immigration

Another aspect that theoretical models deem crucial for learning a new language is
exposure to that language (e.g., Chiswick & Miller, 2007; Esser, 2006). This factor can be
considered especially important for first-generation immigrants. Due to the strong prevalence
of German as a language in public spaces in Germany, native-born multilingual speakers will
usually have some exposure to German in their every-day life even if it is not the primary
language spoken in their family. In contrast, first-generation immigrants will usually have little
to no exposure to German before immigration, as indicated by low average self-reported
German skills upon immigration among different immigrant groups (e.g., Kristen & Seuring,
2021) and the low number of immigrants from German-speaking countries (Statistisches
Bundesamt, 2022). Therefore, meaningful exposure to the German language often begins upon
the arrival in Germany, especially for young immigrants who lack the resources to begin
learning German on their own prior to migration.

The role of lexical distance for language learning can arguably be more important for
students who have less exposure to the language they are striving to learn. If language-learners
have had sufficient opportunities to gain a core understanding of the language, lexical distance
to their heritage language might be less relevant to learning the new language as they can draw
from the knowledge about said language they already have developed through exposure.
However, if they have had little exposure to the new language, they can only relate it to their
heritage language in their learning process, meaning that students with a more dissimilar
heritage language would be additionally disadvantaged in such scenarios. Therefore,
theoretical models of second language learning include the efficiency of language learning,
which is influenced by linguistic distance, and the exposure to the target language not only as
relevant factors in their own right, but also their interaction as another important contributor
(e.g., Esser, 2006). Extant research appears to back these theoretical considerations: Schepens
et al. (2013a) found a significant negative interaction of lexical distance and age at arrival in
the host country, implying that lexical distance hindered language acquisition more the older

subjects were upon their immigration. A similar interaction was present among adolescent
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immigrant students who had participated in the PISA study, where a positive interaction of
lexical distance and early arrival (i.e., before the age of 12) emerged (Borgonovi & Ferrara,
2020). This again implied a stronger negative impact of lexical distance for language learning
when students’ later arrival in the host country had largely prevented earlier exposure to the

new language.

Aims of the Study and Research Questions

The reported theoretical considerations and extant research clearly show that the
individual features of students’ heritage language, indicated by lexical distance, have an
influence on the acquisition of a second language, and reading competence and vocabulary in
that language specifically. The role of lexical distance might be even more pronounced for first-
generation immigrant students with little exposure to the target language before migration.
However, previous studies were focused on either adolescent students (Borgonovi & Ferrara,
2020; Mulder et al., 2019) or largely adult immigrants (Isphording & Otten, 2011; Schepens et
al., 2013a, 2013b, 2016) whereas students in primary school have not been focused, despite its
status as a critical phase in language learning and the development of reading competence.
Additionally, to our knowledge no study has attempted to investigate lexical distance in the
context of German primary schools specifically, where students speaking a large variety of first
languages face the task of becoming proficient in German. Therefore, we investigated the
following research questions:

Research Question 1a: How is lexical distance of multilingual students’ heritage
language to German related to their reading competence and vocabulary in German?

Hypothesis 1a: The lexical distance of multilingual students’ heritage language to
German is significantly negatively related to students’ reading competence and vocabulary in
German.

Research Question 1b: Do the associations identified in Research Question 1a remain
when controlling for which language (German vs. heritage language) students primarily speak
at home?

Hypothesis 1b: The negative association between lexical distance of students’ heritage
language to German and students’ reading competence and vocabulary in German is lowered

but remains significant when controlling for which language students primarily speak at home.
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Research Question 1c: Do the relations identified in Research Question 1b change when
controlling for other significant contributors to students’ reading competence and vocabulary
(general cognitive abilities, socioeconomic status)?

Hypothesis 1c: The negative association between lexical distance of students’ heritage
language to German and students’ reading competence and vocabulary in German remains
stable when additionally controlling for general cognitive abilities and socioeconomic status.

Research Question 2: Is the relation of lexical distance with reading competence and
vocabulary moderated by first-generation immigrant students’ age at arrival in Germany?

Hypothesis 2: Age at arrival in Germany significantly negatively moderates the

association of lexical distance with reading competence and vocabulary.

Methods

Participants and Procedure

The analysis sample consisted of N = 193 multilingual fourth-grade students from 47
classes in the Ruhr metropolitan area of North-Rhine Westphalia, Germany, after all students
who exclusively spoke German at home (n = 74), for whom insufficient information on the
language spoken at home was available (n = 10), or whose data were unfit for analyses (n = 2)
had been excluded. Students were 10.49 years old on average (SD = 0.58), and the sample was
skewed towards female students (58.5% female, 39.9% male). Of the participants, 50.8%
primarily spoke a heritage language and never or only sometimes German at home, whereas
49.2% mostly or almost always spoke German at home, and only sometimes a heritage
language. Students reported a total of 42 different languages, detailed information on the
languages is depicted in Table 1. The majority of the sample were immigrant-origin students
with at least one parent born abroad (89.1%), including a comparably large amount of first-
generation immigrant students born outside of Germany (n = 85), who on average were 10.63
years old (SD = 0.63) at the time of the study and had been 4.74 years old (SD = 2.50) upon
their arrival in Germany. The share of students primarily speaking a heritage language at home
was significantly higher in first-generation immigrant students (74.1%) than in the native-
born student subsample (32.4%), x2(1) = 31.5, p < .001. Data was collected towards the end of
the 2021/2022 school year in the context of the MERCUR-funded study School Integration of

Newly Immigrated Children (SIGN), a joint research project by the University of
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Number of Times Languages and Language Families Other than German Were Reported as

Being Spoken at Home in the Sample

Language n %
Afro-Asiatic languages 59 30.6
Arabic (incl. different dialects) 53 27.5
Other Afro-Asiatic languages 6 3.1
Dravidian languages 2 1.0
Indo-European languages 123 63.7
English 28 14.5
Kurdish 14 7.3
Polish 17 8.8
Romanian 7 3.6
Russian 6 3.1
Spanish 8 4.1
Indo-Aryan languages 8 4.1
Italo-Western Romance languages 9 4.6
Persian languages 7 3.6
South Slavic languages 10 5.2
Other Indo-European languages 9 4.6
Niger-Congo languages 12 6.2
Volta-Congo languages 10 5.2
Other Niger-Congo languages 2 1.0
Turkic languages 35 18.1
Turkish 34 17.6
Other Turkic languages 1 0.5

Notes. Students could name multiple languages spoken at home. Only languages reported by

more than five children are depicted separately. All other languages were grouped into the next

higher subgroup (indicated by italics) following classification by Eberhard et al. (2024) until a

group comprising more than five students was reached.
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Duisburg-Essen, Ruhr University Bochum, and the Center for Research on Education and
School Development at TU Dortmund University. During the study, which took part in the
classroom context or small groups during regular instruction time, students filled in well-
established, standardized tests and self-report questionnaires in paper-pencil form. The study
was conducted by two or three trained research administrators per class, depending on class
size, and took 90 minutes. Participation in the study required parents’ consent and was
voluntary, with students who did not participate being given alternative tasks by their teachers.
The study met ethical standards and was approved by the ethics committee of the Department

of Psychology, University of Duisburg-Essen.

Measures

An overview of descriptive information for all measures included in the study is given
in Table 2. To assess lexical distance between students’ heritage languages and German, we
used the Automated Similarity Judgment Program (ASJP; Wichmann et al., 2022), which
encompasses information on 5590 distinct languages following the ISO 639-3 classification
(International Organization for Standardization, 2023). ASJP makes use of wordlists of these
different languages containing 40 words (Holman et al., 2008), a subset of a 100-word list
developed by Swadesh (1955) for lexicostatistic dating. These words are transcribed into a
standardized orthography featuring seven vowel and 34 consonant symbols (Holman et al.,
2008). With these wordlists, a Levenshtein distance is calculated (Levenshtein, 1966), an
indicator of the smallest possible number of substitutions, additions, or deletions of symbols
necessary to transform the target word in one language into the word with the same meaning
in the other (for an example, see Figure 1).

The distance index is then modified in two steps to take into account coincidental
similarities, for example introduced by a general overlap of the phoneme inventories of two
languages, and better reflect actual relation between languages (for a detailed description, see
Wichmann et al., 2010). We calculated the lexical distance to German! for each language
reported by students, then transformed values so they would fall on a scale ranging from 1

(lowest distance, in our sample: English) to 10 (highest lexical distance to German, in our

1 ASJP offers two wordlists for Standard German, the results reported here use wordlist “Standard
German”. We also replicated analyses using wordlist “Standard German 2”, and results remained stable.
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sample: Fula). Students who reported speaking multiple languages other than German at home
were appointed the value of the language with the smallest lexical distance to German. The
distribution of lexical distance in the sample, differentiated by the language students primarily
spoke at home, is depicted in Figure 2. The language families depicted in Table 1 are roughly
reflected in the distribution of linguistic distance: While Germanic languages, mostly English
in our sample, have a value equal or close to 1, other Indo-European languages tend to fall in
the range between 6 and 9, whereas languages from other language families mostly are

assigned values between 9 and 10.

Figure 1
Example for the Calculation of a Levenshtein Distance for the Target Word “We” for

Standard German with English and Standard Arabic, Respectively.

Standard German (,wir)

[ vir

Step 1: substitute w for v Step 1: substitute n for v
wir nir
\ 4 \ 4
Step 2: remove r Step 2: substitute a for i
wi nar
\4
Step 3: substitute X for r
naX
\ 4
Step4:add n
naXn
\ 4
Step 5: add u
naXnu
v \ 4
English (,we") Standard Arabic (,o~")
wi naXnu
Levenshtein distance: 2 Levenshtein distance: 5

Note. ASJP standardized orthography transcriptions of the words that are used in the

calculation of the Levenshtein distance are printed bold.
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Figure 2
Distribution of Lexical Distance to German in the Sample, Differentiated by Language

Primarily Spoken in the Student’s Home

40-

30-

20-

Mumber of students

Linguistic distance

Language primarily spoken at home

. Primarily speaks heritage language
Primarily speaks German

As dependent variables, we assessed reading competence, a measure of students’ ability
to understand information presented in short texts, with 26 items from the standardized ELFE
II-instrument (Lenhard et al., 2017). Additionally, we utilized 16 items taken from the German
PIRLS 2021 study to measure students’ passive vocabulary (Schaufelberger et al., 2024). In
this test, students had to pick a synonym for each target word among four options offered (e.g.,
“room” — “view/ chamber/ meal/ music”). Both instruments showed good internal
consistency, a = .86 for reading competence and a =.68 for vocabulary, respectively. As
control variables, we used a dichotomized index of the frequency of speaking German at home
as an indicator whether the primary language each student spoke at home was German or the
heritage language (0 = primarily speaks heritage language [never or sometimes German], 1
= primarily speaks German [mostly or almost always German]). We further included
students’ general cognitive abilities, assessed with a 25-item figural subtest of the well-
established KFT 4-12+R test (Heller & Perleth, 2000), which showed excellent internal

consistency, a = .90. Regarding socioeconomic status, we utilized student-reported number of
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books at home (Schaufelberger et al., 2024) to form a dichotomous indicator of socioeconomic
status (0 = below or average number of books [0—10 books, 11—25 books], 1 = above average
number of books [26—100 books, 101—200 books, more than 200 books]). Finally, for Research
Question 2, we also assessed immigrant students’ age at arrival in Germany, which was
calculated as the difference between students’ age at the time of the study and their self-
reported number of years of living in Germany. For students who had been born in Germany,

age at arrival was set to zero.

Analytic Approach

All analyses were conducted with R 4.3.1 (R Core Team, 2023), run in the RStudio
environment (Posit team, 2023). For all research questions, we specified (multiple) regression
models with reading competence and vocabulary, respectively, as dependent variables. To
make results more easily comparable, reading competence and vocabulary were standardized
for the analyses. For Research Question 1a, we included lexical distance as a predictor. To
assess Research Question 1b, we added information about students’ primary language at home
as a control variable. Similarly, for Research Question 1c, cognitive abilities and socioeconomic
status were included in the models as additional control variables. Finally, to answer Research
Question 2, we additionally included students’ age at arrival in Germany as well as the
interaction of age at arrival and lexical distance as predictors.

Power analyses revealed that, assuming mid-sized effects, an a-error rate of 5%, and a
power of 95%, a sample of N = 146 students was required, meaning that the sample of N = 193

students was sufficient for analyses.

Results
Descriptive Results
Intercorrelations among all variables included in the study are depicted in Table 2,
alongside descriptive information. Correlations indicated a large positive association of the two
dependent variables, reading competence and vocabulary. The positive correlation found
between lexical distance and age at arrival must be interpreted with the coding of the variables
in mind (i.e., native-born students’ age at arrival being coded as 0). Among the subsample of

first-generation immigrant students, the correlation between the two variables was no longer
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significant (r = -.01, not depicted). Due to these findings in the subsample and the coding of
the variables, we can infer that the correlation of lexical distance with age at arrival indicates
that multilingual students who were born in Germany on average spoke languages more

similar to German at home than immigrant students.

Table 2

Correlations and Descriptive Information of All Measures

Measure (1) (2) (3) (4) (5) 6) (7)
Lexical distance — -.05 -.27% -.13 -.03 -.16 a1*
Primary lang. 2 — 13 .29% 13 .06 -.41%
Reading comp. — .51% .18 A1 -.26*
Vocabulary — .24% 15 -.30%
Cognitive ability — .10 -.06

SESa — -.21"

Age at arrival P —

M 7.46 0.49 11.32 7.01 12.86 0.40 2.02
SD 2.02 — 4.63 3.12 6.46 — 2.85
% missing 0.0 0.0 1.0 0.0 0.5 5.2 2.6

aDummy-coded binary variable (primary language: 0 = heritage language, 1 = German; SES:
0 = below- or average number of books, 1 = above-average number of books).

b Reported for the whole sample. Among the immigrant-student subsample, the mean age at
arrival was M = 4.74 (SD = 2.50).

“p<.05."p<.10.

Associations of Lexical Distance with Reading Competence and Vocabulary
Results of the regression models for Research Questions 1a, 1b, and 1c, respectively, are
reported in Table 3. All specified regression models significantly predicted reading
competence, Froia(1, 189) = 14.70, p < .001; Frqu(2, 188) = 8.76, p < .001; Froic(4, 175) = 5.63,
p < .001. Regarding vocabulary, all models were significant, although Model 1a only at the
10%-level, Froi(1,191) =3.16, p = 0.77; Froi(2,190) = 9.94, p < .001; Froi(4, 177) = 7.32,

p < .001.



Table 3

Results of Regression Analyses for Research Questions 1a, 1b, and 2
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Reading compet. Vocabulary
Predictors b p b ol
Research Question 1a
Lexical distance -0.09* <.001 -0.04" .077
R2 .07 .01
Research Question 1b
Lexical distance -0.09* <.001 -0.04 .103
Primary lang. 0.23 .103 0.56* <.001
R2,gjusted .08 .09
Research Question 1c
Lexical distance -0.09* <.001 -0.03 .196
Primary lang. 0.15 .297 0.48* <.001
Cognitive abilities 0.02% .042 0.03* .005
SES 0.10 477 0.22 .133
R2,gjusted .09 12
Research Question 2
Lexical distance -0.08* .492 -0.03 .320
Primary lang. -0.04 .792 0.28" .072
Cognitive abilities 0.02* .037 0.03* .005
SES -0.01 .960 0.09 .540
Age at arrival -0.07 .394 -0.10 .202
Lexical distance x Age at arrival -0.00 .002 0.00 .739
R2,gjusted 12 14

Note. Regression coefficients are unstandardized, but dependent variables were standardized

before analyses.

“p<.05."p<.10.

Specifically, analyses showed that lexical distance was negatively related to both

reading competence and vocabulary. For reading competence, these relations remained stable
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when information about students’ primary language, cognitive abilities, and socioeconomic
status were included as control variables. This indicates that even under control of other
central predictors, multilingual children’s average reading competence was lower when their
heritage language’s lexical distance to German was higher. For example, when control
variables are included, a child speaking Arabic at home, receiving a value of 9.86 for lexical
distance in our sample, would on average score 0.87 standard deviations lower on the reading
competence test.

Regarding vocabulary, the small negative association between lexical distance and test
score found in Model 1a was no longer significant once information regarding students’
primary language was included, as speaking German rather than the heritage language as the
primary language at home was strongly positively associated with students’ vocabulary. These
findings remained stable when the additional control variables were included as well.

The amount of variance explained by these models, following conventions by Cohen
(1988), was small to medium. Moreover, Hypotheses 1a, 1b, and 1c were supported by the

analyses regarding reading competence, but only Hypothesis 1a was supported for vocabulary.

Moderation of the Influence of Lexical Distance by Age at Arrival

Results of the moderation analyses described in Research Question 2 are also depicted
in Table 3, with the overall regression models again being significant for predicting reading
competence, F(6, 170) = 4.83, p <.001, and vocabulary, F(6, 171) = 5.72, p < .001. Neither
immigrant students’ age at arrival nor its interaction with lexical distance were significant
predictors of students’ reading competence or vocabulary in German. The models explained a
medium amount of variance (Cohen, 1988). Hypothesis 2 could not be confirmed for either

reading competence or vocabulary.

Discussion
Discussion of Findings
The aim of this study was to investigate the role of the lexical distance of multilingual
elementary school students’ heritage language to the target language German when regarding
reading competence and vocabulary in German. Lexical distance was proposed as an

alternative measure that reflects the heterogeneity of students’ languages, in contrast to
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common approaches that subsume multilingual students from a variety of different language
backgrounds in one group and, to our knowledge, implemented in the context of German
elementary school for the first time.

Analyses regarding Research Question 1a showed significant negative associations of
lexical distance with both reading competence and vocabulary. When information whether
German or a heritage language was spoken as the primary language at home (Research
Question 1b), general cognitive abilities, and socioeconomic status (Research Question 1c)
were included as control variables in the analyses, lexical distance remained a significant
predictor of reading competence, but not vocabulary. These findings imply that multilingual
students on average had lower German-language reading competence the more dissimilar their
heritage language was to German, whereas speaking German as primary language at home
rather than the heritage language, but not lexical distance was significantly related to the
formation of students’ vocabulary. Confirming the assumptions made in Hypotheses 1a and,
for reading competence, Hypotheses 1b and 1c, these results are in line with previous findings
regarding the role of lexical distance for language competence in general (e.g., Isphording &
Otten, 2011) as well as reading competence (e.g., Borgonovi & Ferrara, 2020), but not
vocabulary (e.g., Mulder et al., 2019) in older students.

For Research Question 2, first-generation immigrant students’ age at arrival and its
interaction with lexical distance were additionally included in the analyses. Contrary to our
expectations and previous findings, neither immigrant students’ age of arrival itself nor its
interaction with lexical distance were significantly related to either reading competence or
vocabulary in German (e.g., Borgonovi & Ferrara, 2020; Schepens et al., 2013a). This indicates
that the effects of lexical distance on acquiring reading competence and vocabulary in German
were similar for all students, independent of whether they were born in Germany and, if they
were not, their age upon their arrival in Germany. Therefore, Hypothesis 2 could not be

confirmed.

Limitations and Strengths
Some limitations must be considered when discussing the results of the study. As data
were acquired in a cross-sectional design, we cannot draw causal inferences from the analyses.

Therefore, we also could not include reciprocal effects of students’ language abilities in German
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and their heritage language used at home. For our analyses, we assumed that students’ heritage
language usage at home and its lexical distance to German affected their reading competence
and vocabulary in German. While this assumption is plausible, it is possible that effects in the
opposite direction exist as well: If students’ language ability in German are higher, indicated
by better reading competence and a larger vocabulary, there might also be a higher probability
that they speak German at home as a consequence. Some additional limitations arise from the
way students’ languages spoken at home were assessed: First, because students only provided
concrete information about how often they spoke German at home and merely listed all
additional languages, we could not determine which language was spoken most frequently in
cases where more than one additional language was listed. Second, this also means that we
could not consider the implication of earlier studies that, when learning German as a third
language, the lexical distance to both the first and second language may influence students’
language acquisition in German to varying degrees (Schepens et al., 2016). Third, while the
free-text method of entry offered the possibility to do so, only few students in the largest
heritage-language group, Arabic speakers, indicated the dialect they spoke at home (e.g.,
“Syrian (Arabic)”). Therefore, we classified all Arabic speaking students as if they spoke
Modern Standard Arabic, meaning that the considerable variance between the different Arabic
dialects (see e.g., Abu Kwaik et al., 2018) was not represented in full in our analyses. The
measurement approach in the study also poses a limitation regarding socioeconomic status, as
the number of books at home can be used as an informative indicator of socioeconomic status
but should ideally be reported by parents rather than students and used in combination with
other indicators like information regarding parents’ occupation (see e.g., Heppt et al., 2022).
Finally, the sample was comparably small and only small shares of students from each class
participated in the study on average which prohibited a multilevel analysis of the associations
under consideration of the data clustering in classrooms. Additionally, due to the
overrepresentation of multilingual and immigrant students, the sample was not representative
for the German student body and results cannot necessarily be generalized for all students.
Nevertheless, the sample composition also poses a strength of the study. Since
comparably diverse schools were recruited for the study, the sample included students from a
wide variety of language backgrounds and many first-generation immigrant students, allowing

a robust analysis of our research questions with a somewhat smaller sample. Another strength
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is the use of the ASJP database to assess lexical distance of the languages. The large number of
languages already implemented in the ASJP database means that reliable information for all
relevant languages in our study could be found, but also that the program can easily be used in
future studies to assess lexical distance. Although not needed for our analyses, entering
information for new languages into the program is easy on a technical level, meaning that the
tool can flexibly be adapted as long as reliable information about the 40 words the distance
measure is based on can be provided for all languages required. Moreover, including first-
generation immigrant students’ age at arrival in Germany as well as its interaction with lexical
distance allowed us to separate age- and exposure-effects from the influence of lexical distance,
but also consider their interplay when it comes to immigrant students’ reading competence
and vocabulary formation. Finally, in contrast to the majority of studies investigating lexical
distance effects, rather than investigating adolescents or adult second-language learners, we
focused on students in the last year of primary school, which marks the end of a crucially
important period in language learning in general and the development of reading competence

specifically.

Implications for Research and Practice

Several implications for future research can be drawn from the results of our study.
First, we included a variable to distinguish whether German or a heritage language was the
primary language spoken in students’ home. While this reflects students’ current language
situation, future studies should also investigate how lexical distance affects language learning
depending on which language, German or the heritage language, students learned first.
Additionally, the role of proficiency in the heritage language should be included in future
investigations of lexical distance effects as well to gain a better understanding which areas of
language learning are affected by lexical distance specifically as opposed to more general
spillover effects of a high proficiency in another language, but also how these two aspects may
interact. Furthermore, by including other aspects of linguistic distance besides lexical distance,
for example considering (dis-)similarities in morphology and orthography between languages,
future research can investigate whether these can substantially improve the measurement of
linguistic distance and help understand how its various aspects affect different indicators of

language learning. In a similar way, other important factors for language learning as
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highlighted by theoretical models, for example incentives to learn the new language (e.g.,
Chiswick & Miller, 2007; Esser, 2006), can be included and related to lexical distance in future
research. Finally, lexical distance has great potential to investigate associations with language
learning beyond the individual level in terms of classroom composition, as the distance
between the heritage languages of each pair of students within a classroom can be calculated
with relative ease and in turn be used to aggregate a precise indicator of language heterogeneity
in the classrooms.

Similarly, implications for educational practice can be deduced from the study at hand.
In light of growing multilingualism and increasing linguistic heterogeneity in society in general
and in school classes in particular (e.g., Henschel et al., 2022; Statistisches Bundesamt, 2022)
and the repeatedly shown disadvantages of language-minority students regarding school
performances such as reading competence (OECD, 2023; Stubbe et al., 2023), it is extremely
relevant to provide pedagogical staff with sufficient training in dealing with multilingualism
and to advertise existing extracurricular language promotion offers in the respective language
of instruction. Corresponding offers in school could include, for example, providing lessons in
foreign languages (Mediendienst Integration, 2024). However, this should also be viewed
critically in light of the possible separation of these children from their majority-language
classmates (see also e.g., Hockel & Schilling, 2022). In any case, it seems advisable to adapt
the school system more effectively to multilingualism and to introduce established
multilingualism concepts, which already exist in some federal states (Mediendienst
Integration, 2024), more widely. Understanding how different aspects of linguistic distance
influence the acquisition of language competence in the target language German can help with
identifying means how students’ existing skills in their heritage language can be used for
language learning and areas where they might profit most from additional support as well. For
newly immigrated students, a direct and intensive language support in German is essential so
that they can catch up with the mainstream class as early as possible (Mediendienst
Integration, 2024). This is especially important considering that well-marked reading
competence and vocabulary in German are immensely important not only for German lessons,
but also for learning in other subjects and for societal participation. Ultimately, however, it is
important to value the existing linguistic diversity and view it as a resource (e.g., Edele et al.,

2023; Illman & Pietil4d, 2018).
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Abstract

A steady rise in global migration has led to a growing share of immigrant-origin
children in schools, who face manifold challenges. Primary schools are a key environment for
students’ development and adaptation, and normative developmental, psychological
adjustment, and acculturative tasks shaping their adaptation are reflected in different
measures of school success. Additionally, students’ families can support their development,
but the specific mechanisms may vary between first-, second-generation, and non-immigrant
students. Thus, there is a need to investigate adaptation processes of first- and second-
generation immigrant students separately and in comparison to their non-immigrant peers.
For a comprehensive view, we investigated several central measures of school success
(reading competence, grade point average, track recommendation, life satisfaction), as well
as the role of the family, including structure variables (majority language use, socio-economic
status), educational beliefs (educational aspirations), and processes (parent-child reading).
Based on N =271 German fourth-graders (Maee =10.47 years, SD = 0.55; n =102 first-
generation, n = 68 second-generation, n = 101 non-immigrants), we found disadvantages
regarding first-generation students’ reading competence, grades, and likelihood of receiving
a high track recommendation compared to second-generation and/or non-immigrant
students. No significant differences emerged between second-generation and non-immigrant
students. Multigroup analyses revealed that educational aspirations were positively
associated with grades and parent-child reading with higher life satisfaction in general.
Further, life satisfaction was positively linked to educational aspirations in first-generation
immigrant students only, and to socioeconomic status among second-generation immigrant
students. The results highlight families as a source of valuable resources to protect students
against educational disadvantages, but specific mechanisms may differ depending on
students’ immigrant status. This is especially important for first-generation immigrant
students, who showed significant educational discrepancies compared to second-generation

and non-immigrant students.

Keywords: Adaptation, home learning environment, immigrant students, reading

competence, school success
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Zusammenfassung

Der stetige Anstieg globaler Migration fiihrt zu einem wachsenden Anteil an
Lernenden mit Migrationsgeschichte in Schulen, die vielseitige Herausforderungen erleben.
Schulen sind eine wichtige Umgebung fiir ihre Entwicklung und Adaption: Normative
Entwicklungsaufgaben, psychologische Anpassung sowie akkulturative Aufgaben, die die
Adaption maBgeblich formen, werden in verschiedenen MaBen des Schulerfolgs
widergespiegelt. Die Familie der Lernenden kann ihre Entwicklung unterstiitzen, wobei
spezifische Wirkmechanismen sich nach Migrationsstatus der Lernenden unterscheiden
konnen. Adaptionsprozesse von Lernenden der ersten und zweiten Migrationsgeneration
sollten daher separat untersucht und im Vergleich mit Lernenden ohne Migrationsgeschichte
betrachtet werden. Fiir einen umfassenden Einblick wurden verschiedene Schulerfolgsmalie
(Lesekompetenz, Notenschnitt, Ubergangsempfehlung, Lebenszufriedenheit) sowie die Rolle
der Familie, spezifisch familidre Strukturvariablen (Sprachgebrauch, sozio6konomischer
Status), bildungsbezogene Uberzeugungen (Bildungsaspirationen) und Prozessvariablen
(Eltern-Kind-Lesen), beriicksichtigt. Anhand von N =271 Lernenden vierter Klassen in
Deutschland (Maer = 10,47 Jahre, SD = 0,55; n =102 erste Generation, n = 68 zweite
Generation, n =101 ohne Migrationsgeschichte) zeigte sich, dass Lernende der ersten
Generation in Bezug auf Lesekompetenz, Notenschnitt und die Ubergangsempfehlung fiir das
Gymnasium gegeniiber Lernenden der zweiten Generation und/oder ohne
Migrationsgeschichte benachteiligt waren. Es konnten keine signifikanten Unterschiede
zwischen Lernenden der zweiten Generation und Lernenden ohne Migrationsgeschichte
festgestellt werden. Mehrgruppenvergleiche zeigten, dass hohe Bildungsaspirationen generell
positiv. mit Notenschnitt und Eltern-Kind-Lesen positiv mit Lebenszufriedenheit
zusammenhingen. Ferner wurde Lebenszufriedenheit nur bei Lernenden der ersten
Generation positiv durch Bildungsaspirationen vorhergesagt und nur bei Lernenden der
zweiten Generation durch soziookonomischen Status. Die Ergebnisse heben die wichtige
Rolle familidrer Ressourcen hervor, um Lernende vor Bildungsbenachteiligung zu schiitzen,
wobei sich die spezifischen Mechanismen zwischen Lernenden je nach Migrationsstatus
unterscheiden konnen. Die Befunde haben besondere Relevanz fiir Lernende der ersten
Generation, die im Hinblick auf verschiedene Schulerfolgsindikatoren im Vergleich zu

Lernenden der zweiten Generation und ohne Migrationsgeschichte benachteiligt waren.
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Schliisselworter: Adaption, Familidfre Lernumgebung, Migrationshintergrund,

Lesekompetenz, Schulerfolg



| 153

Introduction

The school integration of immigrant-origin students is a topic of concern in education
systems worldwide, especially as many countries such as Germany have seen sharp rises in
immigrant population share and young first-generation immigrant students (G1iIS; i.e.,
students born outside of Germany) in the last decade (Henschel et al., 2022). Immigrant-
origin students face the same developmental and psychological adjustment tasks as their
peers, but also acculturative tasks that can add barriers to adaptation and school success
(Suarez-Orozco et al., 2018), making schools a central environment for all, but especially
immigrant-origin students’ adjustment processes. In addition, students’ families are an
important agent for their adaptation and development. Therefore, whether young
immigrants’ school success matches their potential is influenced by resilience and risk factors
situated in the family, like high educational aspirations (e.g., Boonk et al., 2018),
socioeconomic disadvantages, and growing up with non-majority languages (e.g.,
Organization for Economic Co-operation and Development [OECD], 2019). The importance
of these factors can differ between immigrant-origin and non-immigrant students (NIS; i.e.,
native-born students with at least one parent born in Germany), but also between G1IS and
second-generation immigrant students (G2IS) who have immigrant parents but were born in
their country of residence, as students’ experiences and mechanisms at work may differ due
to factors such as interrupted schooling or learning a new language (e.g., Juang et al., 2018).
Consequently, beyond assessing whether GiIS and G2IS succeed in primary school,
investigating protective family factors for school success allows to identify pathways for
supporting them and their families according to their specific needs. However, extant
research has often neglected to differentiate between different immigrant generations;
especially in the German context the category Migrationshintergrund (migration
background) often subsumes all immigrant-origin students indiscriminately. Central prior
studies that distinguished between generations made use of data collected before recent
migration movements and the strong rise in the number of G1IS (e.g., Olczyk et al., 2016)
whereas more recent studies have often focused on specific groups, such as refugee G1IS (e.g.,
Seuring & Will, 2022). Therefore, there is a need to compare G1IS, G2IS, and NIS in more

recent samples for comprehensive insights into their unique experiences.
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Consequently, we first investigated differences between G1IS, G2IS, and NIS at the
end of Grade 4 in various aspects of school success (reading competence, grade point average
[GPA], track recommendation, life satisfaction) which capture different developmental and
psychological adjustment tasks influenced by acculturative challenges. Second, we examined
how family structure variables (language use, socioeconomic status [SES]), educational
beliefs (shared high educational aspirations), and family processes (parent-child reading)
relate to aspects of school success in G1IS, G2IS, and NIS, respectively, to identify their
protective potential against educational disadvantages especially for newly immigrated and

immigrant-origin students.

Theory

Immigrants in the School System

The long-standing research interest in immigrant students’ adaptation in schools has
only gained importance in recent years, with the number of international migrants steadily
growing over 50 years (IOM, 2024). In Germany, where worker migration, often from EU
countries, and refugee and asylum migration, including family reunification, mark the most
common forms of immigration in recent years (Edele & Stanat, 2022), the share of
immigrant-origin students in Grade 4 is close to 40%, its latest rise largely driven by the share
of G1IS more than quadrupling to 10.7% in just ten years (Henschel et al., 2022). The
integrative risk and resilience model for the adaptation of immigrant-origin children and
youth (Suarez-Orozco et al., 2018) names three dimensions of immigrant adaptation: First,
children face developmental tasks considered to be universal, although expectations set by
parents, teachers, and society can conflicting for immigrant students (Motti-Stefanidi &
Masten, 2017). Among these, academic achievement (e.g., learning how to read) is central in
primary school (McCormick et al., 2011). Second are equally universal tasks of psychological
adjustment, reflected in well-being and the absence of psychological and behavioral problems
(Schachner et al., 2018). Third, and unique to immigrant-origin children, are acculturative
tasks related to developing cultural competence in the culture of origin and the receiving
society, for example learning the latter’s language (Motti-Stefanidi & Masten, 2017). These
tasks are not always clearly separable and the same outcome can reflect multiple tasks — for

example, achieving good reading competence in German is a central developmental task, but
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also represents a mainstream cultural competence and thereby acculturative tasks. The model
highlights the complexity of adaptation processes by acknowledging influences beyond the
individual (e.g., microsystems like the family; Suarez-Orozco et al., 2018). Many
developmental, psychological adjustment, and acculturative tasks shaping adaptation

processes can be observed in schools, indicated by different markers of school success.

Central Aspects of School Success

We consider important facets of school success reflecting developmental,
psychological adjustment, and acculturative tasks for immigrant-origin students whose
achievement, especially for GiIS, might be hindered by the circumstances of their
immigration experiences, for example due to interrupted schooling or having to learn a new
language (Juang et al., 2018).

First, good reading competence in the language of instruction, being able to
understand, use, and reflect on textual information (McElvany et al., 2023), is a central
developmental task for primary school children (McCormick et al., 2011) and failure to
achieve fundamental reading skills can have lasting consequences for later reading (e.g.,
Stanley et al., 2018). While studies encompassing primary school generally found lower
reading competence of G1IS and G2IS compared to NIS, the effect was stronger for G1IS (e.g.,
Hillmert, 2013; Henschel et al., 2022).

Teachers’ evaluation of students’ achievement in the form of grades can also indicate
positive adaptation. Evidence exists that immigrant-origin students in German primary
school receive worse average grades (e.g., Dumont et al., 2019), and a meta-study of US-
American schools (Duong et al., 2016) implies no further grade differences between G1IS and
GaIS.

Life satisfaction is a key aspect of students’ well-being comprising a global evaluation
of their life (Sam et al., 2022). Attaining positive well-being is an important educational
outcome and positively related to achievement (e.g., Kaya & Erdem, 2021). In Germany, some
studies found no difference in life satisfaction between adolescent immigrant-origin students
and NIS (Sam et al., 2022) or G1IS and either G2IS or NIS (Tang, 2019), whereas others have

shown advantages of G1IS compared to G2IS and NIS in a largely adult sample (Safi, 2010)
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and the specific domain of school satisfaction among fourth-graders (Henschel et al., 2022),
which might indicate additional resources these students possess.

A final indicator of success in late primary school in Germany specifically is the track
recommendation. Students in most German states are sorted into three tracks after four years
of primary school, and only the highest, academic track school leaving certificate (Abitur)
allows direct university enrolment. Importantly, teachers’ track recommendations strongly
predict students’ chosen secondary track (Dumont et al., 2019) and thereby their future
school leaving certificate, as upward track changes later on are rare (P. N. Blossfeld, 2018).
Immigrant-origin students’ lower probabilities of receiving a high track recommendation are
usually explained by SES and achievement differences (e.g., Lidemann & Schwerdt, 2013)

but it remains unclear whether differences occur between G1IS and G2IS.

Relevant Family Variables for School Success

When regarding school success, students’ families are an important microsystem
influencing students’ development and adaptation in general, and specifically for immigrant-
origin students (Suarez-Orozco et al., 2018). This is reflected in structural, educational belief,
and process components of the home learning environment (e.g., Kluczniok et al., 2013),
although their importance and specific ways of shaping school success may differ depending
on students’ immigrant generation. As immigration is often associated with additional stress
and reduced resources compared to native families, parents offsetting these challenging
factors may be especially important to foster positive development in immigrant families
(e.g., Leyendecker et al., 2018). For example, achieving majority language proficiency can be
more challenging for G1IS than G2IS (and NIS), so language-related aspects of the family
environment may be most important for these students (e.g., Suarez-Orozco et al., 2018).
Similarly, a positive parent-child relationship offsetting additional stress coinciding with
recent immigration may be especially beneficial for the well-being of G1IS (e.g., Juang et al.,
2018). Therefore, it is pivotal to regard how different family structure, educational belief, and
process variables relate to school success among G1IS, G2IS, and NIS, respectively.

Immigration, especially in Germany, is often confounded with two relatively static
family structure variables: Using a non-majority primary family language and a comparably

low SES (Henschel et al., 2022). Speaking the dominant language at home or as the first
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language positively relates to reading competence and grades (e.g., Kigel et al., 2015;
Lauermann et al., 2020) and positive associations of SES emerge with reading and grades
(e.g., Dumont et al., 2019; Eriksson et al., 2021), the probability of an academic track
recommendation (e.g., Paulus et al., 2021), and well-being (e.g., Tang, 2019). Regarding
group differences, a meta-analysis suggested high SES was more beneficial for school
achievement in G2IS than G1IS (Duong et al., 2016), although the role of SES for grades was
similar for Norwegian adolescent G1IS, G2IS, and NIS (Ulriksen et al., 2015). Additionally,
majority language use may be more beneficial for reading competence in German in G1IS than
native-born students, as the latter usually had more environmental exposure to German
growing up, an important predictor of language-related skills (e.g., Chiswick & Miller, 2007).

Educational aspirations indicate mostly stable educational beliefs, especially when
parents and students share high aspirations (Drager & Burger, 2024). They are positively
linked to students’ achievement (e.g., Boonk et al., 2018) and track recommendation even
beyond the influence of achievement and grades (e.g., Dumont et al., 2019). Specifically,
investigating the match of parents’ and students’ aspirations is of interest, as incongruent
aspirations between parent and child may act as stressors, whereas matching high aspirations
relate to positive psychological functioning and potentially well-being more generally (Cao et
al., 2023; Guo et al., 2022). When controlling for SES, aspirations tend to be higher in
immigrant than non-immigrant families, especially in lower grades, a phenomenon known as
immigrant optimism (e.g., Neumeyer et al., 2022; Raleigh & Kao, 2010). However, the benefit
of high aspirations may be less pronounced in some immigrant families (e.g., Miyamoto et
al., 2020). It is unclear whether this varies between G1IS and G2IS.

Finally, as an important family process variable, home-based literacy activities like
parent-child reading are positively related to children’s reading competence (e.g., Boonk et
al.,, 2018) but apparently less common in immigrant families (e.g., Niklas et al., 2015),
although this may be driven by differences in SES. Results regarding preschool children imply
that shared reading in German may be less beneficial for immigrant-origin students’ language
skills unless parents’ German language skills are high (Klein et al., 2014) but shared reading
activities in the heritage language still relate to higher German language skills (Eisenwort et
al., 2018), both of which may extend to reading competence. Further, beneficial psychosocial

effects of parent-child reading, for example on children’s well-being (e.g., Xie et al., 2018),
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may be especially relevant for G1IS to offset the stress of the comparably recent immigration
and intense acculturation process.

As reported, findings regarding school success of G1IS, G2IS, and NIS are at times
ambiguous, and only few studies distinguished between G1IS and G2IS. Additionally, most
studies focused on select aspects of school success, making it hard to paint a comprehensive
picture and neglecting the interconnected nature of the outcomes. Finally, differences in
school success between G1IS, G2IS, and NIS may result from differences in their home
environment, partly as a consequence of their families’ immigration history. Therefore,
assessing differences in school success between G1IS, G2IS, and NIS is not sufficient, but
factors which can explain these differences depending on students’ immigrant status must

also be explored.

Research Questions and Hypotheses

For immigrant-origin children’s adaptation, primary school is an important
environment entailing central developmental, psychological adjustment, and acculturative
tasks. Mastery of these tasks is reflected in central school outcomes (reading competence,
GPA, track recommendation, life satisfaction). Moreover, students’ families are important
microsystems that can foster school success and adaptation, but how family variables relate
to students’ outcomes can vary between immigrant students and NIS, as well as between G1IS
and G2IS, mainly due to differences in their own experiences and the more recent
immigration process in G1IS families. To accurately determine differences in school success
of G1IS, G2IS, and NIS as well as the role students’ family plays depending on students’
immigrant status, it is necessary to study family structure variables, educational beliefs, and
process variables and their predictive role in the three groups separately. Understanding
these relations in detail marks a central first step to identify leverage points for interventions
targeting educational inequalities. Thus, we investigated the following research questions
(RQ) and hypotheses (H):

RQ1: Do G1IS, G2IS, and NIS differ in regard to important indicators of school success
(reading competence, GPA, life satisfaction, track recommendation) by the end of primary

school?



| 159

Hz1: (a) NIS have a higher average reading competence than G2IS, who in turn have a
higher average reading competence than G1IS. (b) NIS have a higher average GPA than G2IS
and G1IS. (c) Life satisfaction does not significantly differ between NIS, G2IS, and G1IS. (d)
NIS have a higher average probability to receive an academic track recommendation than
G2IS, who in turn have a higher average probability than G1IS.

RQ2: How are central family structure variables (family language use, SES),
educational beliefs (educational aspirations), and family processes (parent-child reading)
related to indicators of school success in the G1IS, G2IS, and NIS subgroup, respectively?

A simplified depiction of this model can be found in Figure 1. We expect that SES will
have a stronger positive relation to reading competence and GPA in G2IS than G1IS, whereas
family language use should relate more strongly to reading competence in G1IS than in G2IS
and NIS. We also expect stronger positive associations of aspirations with GPA and track
recommendation, and parent-child reading with reading competence in the NIS compared to
the G1IS and G2IS groups, but a stronger positive relation of parent-child reading with life

satisfaction for G1IS than G2IS and NIS.

Figure 1
Simplified Depiction of the Path Model for Research Question 2

Family structure Outcomes
Family majority - Reading
language use competence
Socioeconomic
status | Grade point
average
Educational beliefs
Educational X
aspirations ] | Life satisfaction

Family process
Parentjchlld : Track _
reading " recommendation

Notes. Parent-child reading and all outcomes were regressed on students’ age as a control
variable (not depicted here). Intercorrelations among the family variables (except parent-
child reading) and outcome variables (except track recommendation), respectively, are also

not depicted.
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Methods

Participants and Procedure

The sample comprised N = 271 students from 47 classes in the final, fourth grade of
primary school in North Rhine-Westphalia, Germany, after excluding n = 8 students with
unclear immigrant status. Students were 10.47 years old on average (SD = 0.55) and 54.2%
female (44.6% male, 0.4% non-binary). Of these, n = 102 were G1IS (Mag = 10.65 years,
SD = 0.61; 56.9% female), n = 68 G2IS (M, = 10.37 years, SD = 0.53; 50.0% female), and
n = 101 NIS (M,ge = 10.36 years, SD = 0.46; 54.5% female, 1.0% non-binary). Groups differed
significantly in regard to age, F(2, 265) = 8.72, p < .001, 12, = .06 (with G1IS older than G2IS,
p = .006, and NIS, p < .001), but not gender, x2(4) = 2.40, p = .663. For a detailed description
of G1IS’ countries of origin and years of residence in Germany, see Electronic Supplement 1.

Data was collected during the final quarter of the 2021/22 school year in the context
of the MERCUR-funded joint research project School Integration of Newly Immigrated
Children (SIGN) by the University Alliance Ruhr universities. Schools were recruited from
the Ruhr metropolitan area in North Rhine-Westphalia, which, barring city-states, has the
second highest share of immigrant students in Grade 4 among the German states (Henschel
et al., 2022). The study encompassed standardized tests and self-report student
questionnaires in German, took 9o minutes and was conducted by two to three trained test
administrators during regular instructional time, either in the classroom or in small groups.
Teachers provided additional information about students’ grades and track
recommendations. Participation in the study was voluntary and required parents’ written
consent. Non-participating students were given alternative tasks by their teachers. The study
met ethical standards and was approved by the ethics committee of the Department of

Psychology, University of Duisburg-Essen.

Measures

Descriptive information and reliability for all measures is provided in Electronic
Supplement 2. Following PISA (OECD, 2019), we defined immigrant status by student-
reported country of birth of themselves and their parents: GiIS were born outside of
Germany, G2IS had two parents (or their primary caretaker, in single-parent households)

born outside of Germany, NIS had at least one parent born in Germany. As family structure
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variables, family majority language use was assessed with one item adapted from the
German PIRLS 2021 survey (McElvany et al., 2023) asking how often German was spoken at
home, and subsequently dichotomized (0 = never/sometimes, 1 = mostly/(almost) always).
Student-reported number of books at home (McElvany et al., 2023) was used to form a binary
indicator of SES by performing a median split (0 = (below) average number of books [0—25
books], 1 = above average number of books [26—200+ books]). To assess perceived shared
high educational aspirations as an indicator for students’ perception of family educational
values, students reported which school leaving certificate they wished to achieve, and which
they thought their parents want them to achieve. If students answered the highest option
Abitur for both questions, high shared educational aspirations were assumed (0 = low or
incongruent aspirations, 1 = congruent high aspirations). We further included parent-child
reading as a family process variable, assessed with one item (Kohl et al., 2000; “My parents
read with me”, 1 = never to 5 = daily).

As dependent variables, reading competence captured students’ ability to understand
and answer questions about short texts. Measured with 26 items from the standardized and
well-established ELFE II-instrument (Lenhard et al., 2017), the test showed good internal
consistency (a = .88). Students’ grades in German, mathematics, and Sachkunde, a general
studies course, on their fourth-grade mid-year report card formed the GPA and were recoded
to range from 1 (insufficient) to 6 (very good). Life satisfaction, an important aspect of well-
being, was aggregated from five domains (health, family, friends, school, general satisfaction)
with items adapted from the German National Educational Panel Study (H.-P. Blossfeld &
RoBbach, 2019; e.g., “How satisfied are you with your school?”, 1 =very unsatisfied to
6 = very satisfied). Internal consistency was acceptable (a = .65). Lastly, teachers’ track
recommendation for secondary education, issued alongside the aforementioned report card,
was dichotomized to reflect whether students received an academic track recommendation

(0 = academic track not recommended, 1 = academic track recommended).

Analytic Approach
We used IBM SPSS Statistics 29.0 for data preparation and descriptive analyses and
Mplus 8.11 to analyze the research questions. Missing data were handled with multiple

imputation using 50 imputed datasets.
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For RQ1, we conducted regression analyses with immigrant status (dummy coded) as
independent variable for each indicator of school success (reading competence, GPA, track
recommendation, life satisfaction). For RQ2, we performed multigroup analysis grouping by
immigrant status with WLSMV estimation to handle continuous and categorical outcome,
adjusting standard errors for the clustered nature of data (type = complex in Mplus). We used
manifest indicators due to sample size. Goodness of fit was evaluated with CFI, RMSEA, and
SRMR (Hu & Bentler, 1999). To investigate the associations, we specified a path model as
depicted in Figure 1. As students’ age may vary within each group due to a variety of
reasons — such as delayed school entry, grade retention, or interrupted schooling — that we
could not distinguish and thereby conflate other effects, we controlled for age within each
group in this model. Finally, we performed Wald Tests to compare whether the path
coefficients for different associations were significantly different between groups. We
performed a robustness check (see Electronic Supplement 3) comparing the G1IS group with
a combined group of G2IS and NIS (i.e., native-born students) as results suggested the latter

two groups were comparable in terms of school success.

Results

Descriptive Results

For descriptive information and intercorrelations for the full sample and the
subsamples, see Electronic Supplement 2. Correlations regarding family variables revealed
no significant associations except a negative correlation of German as primary family
language and parent-child reading in the full sample. Among the indicators of school success,
reading competence was consistently positively associated with GPA (exception: G2IS
subsample) and track recommendation (exception: NIS subsample), and GPA was positively

related to track recommendation.

Immigrant Status and School Success

The results of regression analyses regarding associations of immigrant status with
different measures of school success are depicted in Electronic Supplement 4. G1IS showed
significantly lower reading competence and GPA than NIS (b = -0.63/-0.52) and G2IS (b = -

0.42/-0.41). G1IS also had a reduced probability of receiving a Gymnasium recommendation
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compared to G2IS (b = -0.63). There were no significant differences between NIS and G2IS.
Therefore, G1IS on average showed lower reading abilities and received lower grades
compared to both NIS and G2IS and less often got a recommendation for the Gymnasium
than G2IS.

The findings fully supported Hic, and partly Hia, Hib, and Hid. Following guidelines

by Cohen (1988), small amounts of variance in all outcome variables were explained.

Group Differences in Family Predictors of School Success

The results of the multigroup comparison for RQ2 are depicted in Electronic
Supplement 4. The proposed model fit the data well, CFI=.998; RMSEA =.017;
SRMR = .010. In all three groups, parent-child reading was positively associated with life
satisfaction (b = 0.26—0.42), high educational aspirations were positively associated with
GPA (b = 0.56-0.93), and GPA in turn strongly positively associated with the track
recommendation (b = 0.72-0.89). Additionally, a positive indirect effect of educational
aspirations on track recommendation via GPA was present in all groups (G1IS: § = .19—.41).
However, some differences in associations occurred between groups. Reading competence
was positively predicted by SES in the NIS group (b = 0.41) and educational aspirations in the
G1IS group (b = 0.41), whereas a negative association with parent-child reading occurred in
the G1IS (b = -0.30) and G2IS groups (b = -0.23). In the G2IS group, GPA was positively
related to the use of German as a family language (b = 0.43), but also negatively to parent-
child reading (b = -0.24). Finally, life satisfaction was positively associated with SES in the
G2IS group (b = 0.43), and with educational aspirations in the G1IS group (b = 0.47). Wald
tests showed that the association between educational aspirations and life satisfaction were
statistically different between the G1IS and NIS groups, and that the relation of SES and life
satisfaction was statistically different between the G2IS and the G1IS and NIS groups at the
10% level.

The model explained medium amounts of variance in reading competence and life
satisfaction, and large amounts of variance in GPA and especially track recommendation in
all groups, with the largest amount of variance explained in the GiIS subgroup for all

outcomes.
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Discussion
Discussion of Findings

We compared G1IS, G2IS, and NIS on various indicators of adaptation and school
success in the important final grade of primary school. Additionally, focusing on the central
family microsystem, we investigated family structure variables, educational beliefs, and
family processes as predictors of school success and compared their specific role for G1IS,
G2IS, and NIS.

The results regarding measures of school success mostly matched expectations in
regard to the comparison of GiIS with G2IS and NIS. Findings regarding GiIS’ reading
competence (H1a) and grades (H1b) aligned with previous study results (e.g., Dumont et al.,
2019), as did the absence of significant differences in life satisfaction (H1c; e.g., Tang, 2019).
Unexpectedly, we found disadvantages of GiIS in regard to track recommendation only
compared to G2IS, not NIS (H1d). Similarly, no significant differences emerged between G2IS
and NIS in any outcome (H1ia—d), contrary to expectations based on previous results and
theoretical considerations (e.g., Dumont et al., 2019). Thus, G1IS differed from their G2IS
and NIS peers mostly in regard to achievement-related measures but G2IS and NIS did not
differ in our sample. This could be a result of recruiting schools with high levels of immigrant-
origin students, which may be better adapted to the specific needs of G2IS but not G1IS, whose
number has risen sharply over a short time, giving schools less time to gather experience and
adapt to their needs.

Regarding RQ2, in all three groups educational aspirations were positively associated
with GPA which in turn significantly positively predicted track recommendation (e.g.,
Dumont et al., 2019), and parent-child reading was positively related to life satisfaction. Thus,
student’s grades were the most important predictor of their track recommendation, and
grades in turn strongly positively predicted by high shared educational aspirations in the
family independent of immigrant status. While the study design does not allow to draw causal
inference and the effect may be reversed (i.e., high GPA causing high aspirations) or
reciprocal, these findings generally do not support our assumption of an especially beneficial
role of educational aspirations for NIS in regard to grades and track recommendation

(Miyamoto et al., 2020). Additionally, parents reading with their children was beneficial for
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all students’ well-being (e.g., Xie et al., 2018), and while the association was strongest in G1IS,
we found no statistical evidence for the assumed especially protective role for G1IS.

In terms of subgroup-specific results, a positive association of shared high aspirations
with life satisfaction emerged in the GiIS group only. This positive association has been
implied by earlier research (Guo et al., 2022), arguing that incongruent aspirations act as
stressors whereas congruent high aspirations of students and parents act as motivators and
take on a protective role against, for example, depressive symptoms. There was a group-
specific positive effect of G2IS’ SES on life satisfaction, but not achievement, contrary to prior
results (Duong et al., 2016). Findings did not support theoretical considerations that speaking
German at home was more beneficial for G1IS’ reading competence than for other students
(e.g., Chiswick & Miller, 2007). Our expectation that parent-child reading would relate more
positively to reading competence in NIS than GiIS and G2IS (Klein et al., 2014) was not
confirmed, although a significant negative association of the two variables found for G1IS and
G2IS but not NIS implied a trend in the assumed direction. However, the difference between
the groups was not statistically significant and these findings could also indicate a reverse
causality: Parents may read more with their children to compensate their lower reading
competence.

In summary, G1IS experienced disadvantages in some areas of school success
compared to G2IS and NIS, specifically in reading achievement, GPA, and the track
recommendation. On a positive note, students reported similar life satisfaction independent
of immigrant status. Furthermore, we found that family educational beliefs and processes,
and structure variables to a lesser degree, were important for school success, with some
differences emerging depending on students’ immigrant status. For example, SES was related
to life satisfaction in the G2IS subsample, while high educational aspirations were not only

related to good grades, but also life satisfaction among G1IS students.

Limitations and Strengths

Some limitations must be considered when interpreting the results. First, due to the
cross-sectional study design, the causality of the associations cannot be ascertained. Although
it is plausible that especially relatively stable family structure variables and educational

beliefs influenced measures of school success, especially aspirations may also be influenced
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by students’ achievement instead. Additionally, we could not investigate long-term effects of
factors like aspirations, which some research suggests may be negligible for achievement
(Dochow & Neumeyer, 2021). Moreover, due to low parent response rates, we relied on
student responses for most variables, which can be less accurate than parents’ answers for
some measures (e.g., SES), and while number of books has been shown to be a central
indicator of SES, it would have been preferable to include information about parents’
education and occupation as well (e.g., Eriksson et al., 2021). Similarly, measuring parent-
child reading with a single item may have biased assessment, as it is unclear whether students
could reliably estimate the frequency of shared reading and no indication was given in which
language parents read with their children. Additionally, offering student questionnaires in
German only potentially lead to biased results due to non-participation of students with very
low German reading competence. Beyond this, many classes struggled with long-term
consequences of the COVID-19 pandemic, lagging behind on the curriculum, and recruiting
schools with high proportions of immigrant-origin students limited the number of suitable
schools, leading to a relatively small overall sample skewed towards a below-average SES and
consequently relatively small subgroups (especially G2IS), which may have affected the
statistical power of analyses. Thus, the results cannot necessarily be generalized to other
schools and instruction during non-pandemic times.

However, the large share of immigrant-origin students in the sample is equally an
important strength, as it enabled meaningful comparisons between G1IS, G2IS, and NIS.
Students in our sample reflect well the highly heterogeneous group of G1IS that is shaped by
recent patterns of international migration, offering current insights into diverse students’
school experiences. Multigroup comparisons allowed investigating the unique role the family
plays for students depending on their immigrant status in more detail than previous studies.
Another analytical strength is the inclusion of multiple concurrent facets of school success,
instead of examining single measures in isolation. This allowed controlling for shared
variance between these variables, thus preventing biased estimations of associations.
Additionally, a broad understanding of school success beyond achievement (e.g., York et al.,
2015) is key to gaining accurate, comprehensive insight into students’ schooling experience,
especially given that central developmental, psychological adjustment, and acculturative

tasks are reflected in different school outcomes (Suarez-Orozco et al., 2018).
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Implications for Future Research and Practice

Our findings indicate several directions for future research to achieve a better
understanding of immigrant-origin students’ school success. Findings should be replicated in
a longitudinal design to confirm the assumed causality. It would be especially interesting to
investigate the long-term development of immigrant-origin students throughout all four
years of primary school, as the regular, formalized exposure to the majority culture in school
presumably shapes and accelerates the development of adaptation processes throughout this
entire period. Beyond that, regarding students before and after the transition to secondary
school would similarly be of core interest, as this would allow to investigate challenges that
arise in the new context of secondary school, and both designs would allow to study
immigrant-origin students’ acculturation in more detail, with regard to acculturative timing,
tempo, pace, and synchronicity (e.g., Lee et al., 2019) and how experiences vary depending
on, for example, majority members’ different acculturation expectations for GiIS and G2IS
(e.g., Kunst & Sam, 2014). Additionally, future research should include other vital
microsystems and more distal levels of influence, such as country-level migration policies to
more accurately capture the immense complexity of immigration and integration processes.
For example, studies could employ three-level designs including factors on the level of the
country (e.g., anti-discrimination legislation), schools (e.g., culturally responsive teaching),
and individual (e.g., identification with the heritage and majority culture) to investigate how
these factors influence adaptation on their own as well as interact with each other. Lastly, as
large shares of G1IS in Germany come from refugee families, analyses differentiating between
refugees and other G1IS may provide further insights. While basic adaptation processes are
often argued to be universal (e.g., Kogan & Kalter, 2020), the additional strain and trauma
refugees often face could mean that some factors are of higher importance than for other
immigrants.

Similarly, implications for educational practice arise. We found educational
inequalities especially for G1IS, indicating a need to offer more support for these students in
and outside of schools. Schools can make use of existing resources in G1IS families but also
support them in overcoming hurdles to educational success, for example by making efforts to
more actively involve these families (e.g., Jung & Zhang, 2016). Further, a specific focus

should be placed on fostering a positive home literacy environment, which is beneficial for all
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students’ psychological adjustment. However, parent-child reading being negatively
associated with reading competence in both immigrant-origin subgroups may indicate shared
reading in their heritage language, which may not necessarily translate to better German
reading skills (but see Eisenwort et al., 2018), or imply a reciprocal effect, where parents read
more with their children if they were weaker readers. In either case, G1IS’ parents’ high
involvement in the form of shared reading can be used as a cornerstone for developing
programs designed to support parent-child reading independent of students’ and, ideally,
parents’ pre-existing German reading skills to promote reading competence and positive

psychological adjustment, aiming to reduce educational inequalities in the long run.
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Abstract

A main goal of primary school is teaching students to be successful readers. However,
reading literacy is influenced by a variety of sociodemographic background variables and,
beyond these individual-level effects, the sociodemographic classroom composition. Teachers’
instruction has been proposed as one important mediator of these associations in theoretical
models, but its role as a mediator of classroom-level and more importantly moderator of
individual-level effects, has not been conclusively studied. Moreover, different confounded
sociodemographic background variables have often been conflated in the extant literature.
Therefore, we analyzed the role of central sociodemographic background variables
(socioeconomic risk, language minority, first-generation immigrant) for core indicators of
reading literacy (reading competence, reading enjoyment, reading self-concept) on the
individual and classroom level, as well as the mediating and moderating role of instructional
focus (reading-related support, support of language-minority students, cognitive activation).
Multilevel structural equation models based on German PIRLS 2021 data (INV = 3414 fourth-
grade students, 195 classrooms) revealed negative associations of individual socioeconomic
risk and language minority status with aspects of reading literacy, but motivational advantages
among first-generation immigrant students. Negative classroom effects were found for
socioeconomic and immigrant composition, positive classroom effects on self-concepts for
share of language minority students. Instructional focus did not significantly mediate or
moderate these associations. The results emphasize that especially socioeconomic risk
threatens reading literacy on the individual and classroom level and suggest that while teachers
adapt their instructional focus based on classroom composition, this in turn does not mediate

or moderate associations on either level.

Keywords: Classroom composition, instructional quality, reading literacy, reading

motivation, sociodemographic background
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Introduction

Emerging from the first grades of primary school as successful readers is a central
developmental goal for young students, shaping further educational pathways (e.g., Rabiner et
al,, 2016) and laying a foundation for participation in society as a whole. However,
sociodemographic factors can act as obstacles to or facilitators of different aspects of reading
literacy (e.g., Rogiers et al., 2020; Seuring et al., 2020). Schools and teachers play an important
role in supporting students from vulnerable groups, like socioeconomically at-risk, language-
minority, and immigrant students, for example by adjusting their instruction to the specific
needs of their students. However, the relations between sociodemographic background,
instructional focus, and reading literacy are complex, and while extant research has revealed
important insights (e.g., Wang et al., 2020; Wenger et al., 2020), it has not yet assembled a
comprehensive picture of associations among these constructs on the individual and classroom
level.

On the individual level, the aforementioned sociodemographic background
characteristics negatively affect the acquisition of reading competence, but are partially
positively related to motivational aspects of reading (e.g., Kigel et al., 2015). However,
sociodemographic characteristics are often confounded, meaning that their individual
contributions to students’ success are easily conflated if their overlap is not properly
considered in analyses. Additionally, students may profit differently from instructional
support depending on their sociodemographic background (e.g., Hamre & Pianta, 2005),
implying a moderating role of instructional focus. Beyond the individual level, associations
between sociodemographic classroom composition and reading literacy have also been shown
(e.g., Rjosk et al., 2017; Seuring et al., 2020), in line with theoretical models emphasizing the
importance of students’ environment (e.g., Bronfenbrenner & Morris, 2006). Extant findings
regarding these associations are ambiguous, indicating that more exploration of the
mechanisms behind how classroom composition affects reading literacy is needed. One
explanation may be instructional effects (Rjosk, 2022), but few studies have directly
investigated their mediating role, and with ambiguous results (e.g., Rjosk et al., 2015; Wenger
et al., 2020). However, understanding instructional focus as both a mediator of classroom-

level and a moderator of individual-level effects is a crucial step to comprehend how teachers
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can mitigate detrimental effects and promote all students’ reading literacy, and can be a basis
for developing measures to support teachers in best fulfilling that role.

Therefore, we identified research questions vital to disentangling the complex relations
of sociodemographic background, reading literacy, and instructional focus. First, we
investigated the associations of three sociodemographic factors (socioeconomic risk, language
minority, first-generation immigrant) with measures of reading literacy (reading competence,
reading enjoyment, reading self-concept) on the individual level and classroom composition
effects of these sociodemographic variables. Since previous reading achievement and gender
can explain differences in aspects of literacy (e.g., Kanonire et al., 2022; Schwabe et al., 2015),
we controlled for these factors on both levels. Next, we included instructional focus (reading-
related support, support of language minority students, cognitive activation) as a mediator of
classroom-level effects and, lastly, investigated its role as a cross-level moderator of individual-

level associations.

Theory

Reading Literacy in Primary School

Acquiring fundamental reading skills is a central goal of primary school and core
developmental tasks for students (Masten, 2014; Organization for Economic Co-operation and
Development [OECD] et al., 2015). Following the stages of reading development (e.g., Chall,
1983; Kuhn & Stahl, 2022), students should pivot from learning to read towards reading to
learn new things around Grade 4, the final grade of primary school in different educational
systems (e.g., Germany, Austria), making good reading literacy a key primary-level
achievement. Following the Progress in International Reading Literacy Study (PIRLS), good
reading literacy includes that “[r]eaders can construct meaning from texts in a variety of forms.
They read to learn, to participate in communities of readers in school and everyday life, and
for enjoyment” (Mullis & Martin, 2019, p. 6). Consequently, students’ reading competence, the
ability to retrieve information, make inferences, interpret and integrate information from
texts, and evaluate textual elements, is a core aspect of reading literacy (Mullis et al., 2023).
Due to its relevance for all academic domains (Wigfield et al., 2016), it is a building block for
further education, linked to educational attainment (e.g., Rabiner et al., 2016; Sparks et al.,

2014) and participation in society.
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Beyond competence, PIRLS emphasizes reading for enjoyment, and more generally
reading motivation, as core aspects of reading literacy (McElvany et al., 2023; Mullis & Martin,
2019). Instilling motivation is especially important in the domain of reading, where
motivational declines over the course of schooling are common and more pronounced in
weaker readers (e.g., Miyamoto, Murayama, & Lechner, 2020; Vaknin-Nusbaum et al., 2018).
The expectancy-value framework (Eccles & Wigfield, 2002, 2020) distinguishes two
eponymous components of motivation: Students’ expectancies for success and the value they
ascribe to the behavior in question. In line with the PIRLS definition of reading literacy, a
central aspect of the value component is students’ reading enjoyment, measuring the intrinsic
value attributed to reading (Eccles & Wigfield, 2002). Similarly, reading self-concept,
reflecting self-beliefs about strengths and weaknesses in reading (Trautwein & Moller, 2016),
is vital to the expectancy component. As pivotal facets of motivation, both components are
important in their own right, and their relevance is heightened by their positive link to reading
achievement found across different international contexts (e.g., Geng et al., 2023; Toste et al.,
2020; Vu et al., 2022).

However, research has shown that systematic disadvantages can hinder the
achievement of these aspects of reading literacy for some students. These disadvantages often
result from individual and environmental factors tied to students’ sociodemographic

background, which should thus be considered influential in the context of reading literacy.

Sociodemographic Influences on and Disparities in Reading Literacy

Educational research has consistently identified three sociodemographic factors that
are important for reading: Socioeconomic risk, language minority, and first-generation
immigrant status. In line with theoretical considerations (Bourdieu, 1986), students from
socioeconomically disadvantaged backgrounds attain lower average reading competence than
more privileged peers (e.g., Eriksson et al., 2021; Rolfe & Yang Hansen, 2021). Additionally,
they may display lower reading enjoyment (e.g., Michael & Kyriakides, 2023; Rogiers et al.,
2020) and self-concept (e.g., Ma et al., 2023; Yang Hansen et al., 2022), although this was
shown mostly for secondary school students and less for younger learners. Minority language
speakers show lower German reading competence on average as well (e.g., Segerer et al., 2021;

Seuring et al., 2020), but findings regarding motivation vary greatly. Negative (e.g., Rogiers et
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al., 2020), non-significant (e.g., Rjosk et al., 2015), and positive (e.g., Kigel et al., 2015; Villiger
et al., 2014) associations of language minority status have been found with reading enjoyment
and intrinsic reading motivation, whereas reading self-concept appears similar compared to
(monolingual) majority language students in late elementary school (e.g., Festman &
Schwieter, 2019; Segerer et al., 2021). Furthermore, first-generation immigrant students face
additional acculturative challenges compared to native-born peers (Suarez-Orozco et al.,
2018), even those with immigrant parents. These can lead to additional disadvantages with
respect to reading competence (e.g., Andon et al., 2014; Borgonovi & Ferrara, 2020), although
this pattern does not emerge in all studies (e.g., Seuring et al., 2020). Moreover, studies have
shown motivational advantages of first-generation immigrants (e.g., Alivernini et al., 2018;
Thijs & Fleischmann, 2015), although not for reading motivation specifically (Castillo, 2023;
Miyamoto et al., 2018). Similarly, the verbal self-concept of immigrant students in Germany
appears mostly comparable to their native peers (e.g., Miyamoto, Seuring, & Kristen, 2020;
Schober et al., 2015). Importantly, many studies regarding motivational outcomes did not
differentiate by immigrant generation and examined secondary school students, so more
research is needed to determine the role of students’ own immigration experiences and how
these constructs are shaped in primary school environments.

These findings illustrate how students’ demographic background can affect their
reading literacy. However, effects of background characteristics go beyond the individual level,

as they also influence school success through classroom composition effects.

Beyond the Individual: Classroom Composition

Theoretical models emphasize the importance of environmental contexts for a person’s
development in general (Bronfenbrenner & Morris, 2006), but also processes in specific
groups, like immigrant-origin children and youth (Suérez-Orozco et al., 2018). These models
highlight that proximal systems like the school and especially classroom environment (van
Ewijk & Sleegers, 2010) take a central role in shaping students’ development. Historically,
research has often focused on achievement composition (e.g., Marsh, 1987; Vasalampi et al.,
2020) but composition regarding students’ background characteristics has received growing

attention.
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Studies consistently show links between lower socioeconomic classroom composition
and lower reading achievement (e.g., Gottfried, 2014; Seuring et al., 2020). Fewer studies have
investigated motivational outcomes, but suggest negative associations of lower school-level
socioeconomic composition with motivation (Berger & Archer, 2016) and reading self-concept
specifically (Ma et al., 2023; Ramazan, Dai, et al., 2023). For classroom composition in terms
of language minority students, some studies find negative associations with reading-related
measures (e.g., Bergold et al., 2022; Seuring et al., 2020), whereas others find no significant
relations (e.g., Wenger et al., 2020). Associations with motivation remain largely unexplored,
although one study with secondary school students suggests a positive relation (Rjosk et al.,
2015). Finally, studies focusing on the share of immigrant-origin students have largely shown
negative relations to reading abilities (e.g., Mok et al., 2016; Rjosk et al., 2017; but see Hornstra
et al., 2015), although these findings might partially be explained by language composition
effects (Seuring et al., 2020). Again, motivational aspects have not been in the focus of research

and need exploration.

Instructional Focus as Mediator of Classroom Composition Effects

Theoretical models commonly discuss three mechanisms to explain how composition
affects school-related outcomes (Rjosk, 2022). First, organizational and structural school
resources are influenced by student body composition. Second, peer processes, such as social
interactions, comparisons, and shared values and activities between students, can play a role.
Third, and in the focus of this study, are teaching effects, comprising various dimensions of
teaching style and teacher behavior. A high share of disadvantaged students may result in
additional barriers to high-quality instruction, for example due to lower teacher expectations
or a higher need for individualized student support (see Rjosk, 2022), but teachers may equally
adapt their instruction to the specific needs of their classrooms. Findings are inconsistent, with
some studies suggesting higher levels of support when the share of socioeconomically
disadvantaged or language minority students is higher (e.g., Holzberger & Schiepe-Tiska,
2021; Rjosk et al., 2014), while others found no associations (e.g., Fauth et al., 2021; Wenger
et al., 2020). Consequently, we focus on three specific instructional aspects deemed important
for the reading literacy of students from diverse backgrounds based on theoretical

considerations and research evidence.
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First, teachers may focus on basic reading-related support. Students from
advantageous sociodemographic backgrounds more easily master earlier stages of reading
development (Chall, 1983; Jacobs, 2008) and discrepancies by socioeconomic status regarding
verbal abilities that influence reading literacy development exist before school entry and are
stable throughout primary school (e.g., Skopek & Passaretta, 2021; von Stumm et al., 2020).
Similar discrepancies exist for language minority students (e.g., Lonigan et al., 2013; Volodina
et al., 2020), and immigrant students may face further disadvantages, for example due to
interrupted schooling (e.g., Potochnick, 2018). Thus, teachers might put a strong focus on
supporting basic but essential reading-related abilities to bridge these initial gaps.

Similarly, teachers might focus on supporting language minority students during
instruction in classrooms with many students speaking German as a second language, taking
their specific needs into account even more than general reading-related support could. Rjosk
et al. (2014) have shown that a focus on language learning was more common in ninth grade
classrooms with higher shares of language minority, but also socioeconomically disadvantaged
students. In turn, the authors also report a positive relation to reading achievement, which
Hochweber and Vieluf (2018) replicated and expanded by showing an additional positive
association with reading enjoyment.

Finally, cognitive activation comprises techniques that facilitate deeper understanding
by activating higher-level thinking and metacognition, for example through building on prior
knowledge or posing challenging problems (Praetorius et al., 2018). Since students with
adverse sociodemographic background traits can be less engaged (e.g., Ackert, 2018; Guo et
al., 2015), teachers may use cognitively activating techniques to improve engagement in
classrooms with higher shares of such students. However, studies investigating composition
effects on cognitive activation in primary schools do not consistently find such links (e.g., Fauth
et al., 2021; Wenger et al., 2020), sometimes even implying lower average cognitive activation
in classrooms with higher shares of ethnic minority students (Grossman et al., 2015). In turn,
a meta-analysis suggested that various cognitively activating aspects of instruction are
generally positively associated with achievement and motivation (Wang et al., 2020).
Individual studies, mostly investigating mathematics instruction, confirm positive links to
achievement (e.g., Kemethofer et al., 2022; Konig et al., 2021), although this association

sometimes disappears upon inclusion of other measures of instructional quality (Stahns et al.,
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2020) or does not emerge at all (e.g., Atlay et al., 2019). Positive associations with motivational
interest-enjoyment components have been found in primary and secondary school (e.g., Fauth
et al., 2014; Fortsch et al., 2017), but not consistently replicated (e.g., Lazarides & Raufelder,
2021), whereas a positive link to domain-specific self-concept appears consistently (e.g.,
Ramazan, Danielson, et al., 2023; Yi & Lee, 2017). However, few studies focused on reading
specifically and most regarded secondary schools.

Although theoretical models highlight instructional aspects as central explanatory
factors for mediating classroom composition effects on educational outcomes, only few studies
have explicitly investigated mediation. Select findings indicate a positive mediating role of
general instructional climate for associations between classroom language minority
composition and motivation (Rjosk et al., 2015) and that focus on language-related
competencies mediates the link between socioeconomic composition and reading achievement
(Rjosk et al., 2014), but both effects were small and only marginally statistically significant.
Moreover, investigating mathematics, cognitive activation did not mediate the relation of
either socioeconomic or language minority composition with achievement (Wenger et al.,
2020), contradicting theoretically derived expectations. Consequently, more research
including instructional focus as mediator is necessary for a comprehensive insight, especially
for the reading domain and students in primary school. Additionally, theoretical
considerations suggest interindividual differences in how instructional focus shapes each
student’s reading literacy beyond classroom-level effects, at least partially depending on their
individual sociodemographic background. Therefore, instructional focus’ moderating role for
associations on the individual student level must also be regarded to adequately investigate

these complex relations.

Instructional Focus as Moderator of Individual Student Background Effects
Considering instructional focus as a moderator is especially important given the
assumption that it is influenced by classroom composition. If changes in instructional focus in
classrooms with high concentrations of students with certain sociodemographic characteristics
positively moderate associations with school success among students with these

characteristics, this would imply a corrective role of teachers to counteract students’
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sociodemographic disadvantages. These students then may still benefit from the specific
instructional focus even in absence of classroom level mediation, as some studies suggest.
However, few studies have regarded differential effects of instruction depending on
students’ sociodemographic background factors. Investigating reading achievement,
Konstantopoulos and Chung (2011) found no moderation effect of general teacher effectiveness
for ethnic minority or low socioeconomic status students. However, Hamre and Pianta (2005),
measuring socioeconomic risk via maternal education, showed positive interaction effects of
instructional support, including aspects of supporting reading basics and cognitive activation,
on first-grade achievement. In contrast, general instructional quality did not moderate the
influence of socioeconomic status on secondary school mathematics achievement in most
school systems (Gustafsson et al., 2018). Cognitive activation specifically was more beneficial
for German students from higher socioeconomic backgrounds (Atlay et al., 2019), which Caro
et al. (2016) similarly showed for various countries, but not Germany. Furthermore, no
interactions of socioeconomic status and cognitive activation, regarded on the individual and
classroom level separately, were found for Chinese fourth-grade students’ mathematics
achievement (Li et al., 2021). However, the study revealed higher benefits of cognitive
activation for the self-efficacy of students from lower socioeconomic backgrounds, implying
potentially similar associations with students’ self-concept. For language minority students,
Ramazan, Danielson, et al. (2023) showed a positive trend of cognitive activation’s influence
on mathematics achievement, whereas the trend for majority students was negative. While
implying moderation, neither effect reached statistical significance and should therefore be
interpreted carefully. The same study also reported positive effects of cognitive activation on
self-concept in language minority and majority students, implying no interactions. To our
knowledge, no studies have compared differential effects of these aspects of instructional focus

for first-generation immigrant and native-born students.

Aims of the Present Study

Preparing students to be successful readers is a central goal of primary education.
Beyond reading competence as a core skill, motivational aspects of students’ reading
experience are equally important, as reflected in their reading enjoyment, an indicator of the

value placed on reading, and reading self-concept, their self-image as successful readers which
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determines expectancies regarding future reading-related challenges. These components of
reading literacy are influenced by relatively static sociodemographic factors, but results
regarding these associations are not always uniform in size or even direction of effects. Studies
also frequently neglect to consider the confounded nature of different sociodemographic
variables: Being related but distinct constructs, failure to regard them separately can lead to
conflated effects, obscuring rather than exposing the underlying mechanisms. Additionally,
the influence of sociodemographic classroom composition, especially language minority and
immigrant student composition, on motivational outcomes as well as the role of classroom
factors that mediate and moderate these associations have not been investigated conclusively.
Theoretical models describe instructional aspects as a central mediator of classroom
composition effects, but studies tend to investigate models that are not comprehensive, show
ambiguous results, and rarely directly investigate mediation. Finally, most research has
neglected to consider the potential moderating role of instructional focus for associations
between demographic background characteristics and reading literacy on the individual level,
especially for language minority and immigrant students. Therefore, we investigated the
following research questions (RQ):

RQ1: How are sociodemographic background factors (socioeconomic risk, language
minority status, immigrant status) related to reading literacy (reading competence, reading
enjoyment, reading self-concept) through (a) individual-level and (b) classroom-composition
effects, when controlling for previous achievement and gender?

RQ2: Are classroom-level associations between sociodemographic composition and
reading literacy mediated by instructional focus (reading-related support, support of language
minority students, cognitive activation)?

RQ3: Are individual-level associations between sociodemographic background and
reading literacy moderated by instructional focus (reading-related support, support of

language minority students, cognitive activation)?

Method
Participants and Procedure
The sample originally comprised 4,611 students in 259 classrooms chosen to participate

in the German PIRLS 2021 survey, following criteria on the student, school, and regional level
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to achieve a nationally representative sample of fourth-grade students (see McElvany et al.,
2023). The procedure of PIRLS 2021 was internationally standardized and conducted in
Germany by trained test administrators between 19 April and 02 July 2021. For our analyses,
we excluded all students who did not fill out the additional questionnaires containing central
information (n = 580) and all classes without teacher questionnaire data (30 classrooms,
n = 390 students). Following common procedure (e.g., Felson & Reed, 1986; Liidtke et al.,
2005), we also excluded classrooms with fewer than ten remaining participants (33
classrooms, n = 227 students), leading to a final sample of 3,414 students in 195 classrooms
that showed a significantly higher reading competence than the excluded students,
t(4609) = 9.24, p < .001, d = 0.31. Students were 10.44 years old on average (SD = 0.49) and
48.0% of the sample were female (male: 50.4%; non-binary: 1.6%). Based on the classifications
described in the Measures section, 33.7% were students with socioeconomic risk, 21.6% were
language minority students, and 9.2% were first-generation immigrant students (see Online
Resource 1 for information on their distribution on the classroom level).

The PIRLS 2021 survey was part of the national educational monitoring system in
Germany, therefore student participation in the achievement test and, in some states, the
student questionnaire was compulsory. The study was approved by the Standing Conference
of the Ministers of Education and Cultural Affairs (KMK) and conducted in accordance with
human research standards and local law. The International Association for the Evaluation of
Educational Achievement (IEA), which conducts PIRLS, has standardized quality control
procedures to ensure appropriate study administration. In addition, all federal states in

Germany have subjected the materials and proceedings to a data protection appraisal.

Measures

Descriptive information for the individual level (L1) and classroom level (L2) is
depicted in Table 1. Detailed information on all scales is provided in the scale documentation
of the German PIRLS 2021 survey (Schaufelberger et al., 2024). All variables were recoded so
that higher values indicate higher agreement. McDonald’s Omega (Flora, 2020) and multilevel
confirmatory factor analyses (DiStefano & Zhang, 2022) indicated good internal consistency

and model fit for all scales (see Table 2).
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Table 2
Internal Consistency and Multilevel Model Fit for All Scales Included as Dependent or

Mediating/ Moderating Variables

Measure Nitems Wy RMSEA  CFI SRMRu:  SRMRp.
Reading enjoyment 6 .85 .06 .97 .03 a1
Reading self-concept 5 .81 .07 .96 .03 .07
Reading-related supportz 5 73 .00 1.00 — .02
Cognitive activation 2 4 .78 .04 .95 — .04

Note. w, = McDonald’s Omega.

2 Assessed on the classroom level only.

We coded binary indicators for each sociodemographic background characteristic.
Following Fauth et al. (2021), socioeconomic risk was assumed for students reporting 25 or
fewer books at home (0 = no socioeconomic risk, 1 = socioeconomic risk). Language minority
status refers to students never or only sometimes (as opposed to almost always or always)
speaking German at home (0 = language majority student, 1 = language minority student).
Finally, teachers provided information about students’ first-generation immigrant status,
including students who had moved to Germany as immigrants or refugees (0 = native-born,
1 = first-generation immigrant).

Regarding outcome variables, reading competence in the German PIRLS 2021 survey
was measured with nine informative and nine narrative texts, each followed by 12 to 17 text-
related tasks covering different literacy skills. Each participating students received one testlet
including two texts, chosen with a conditionally random procedure. Based on all results, item
response theory and information from background questionnaires were used to calculate five
plausible values of every student’s true reading competence (see McElvany et al., 2023).
Reading enjoyment assesses students’ self-reported enjoyment and positive evaluation of
reading-related activities, measured with six items (e.g., “I would like to have more time for
reading.”, 1 = strongly disagree to 4 = strongly agree). Finally, reading self-concept describes
students’ mental representation of their own reading competence, assessed with five items

(e.g., “Reading is easy for me.”, 1 = strongly disagree to 4 = strongly agree).
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The features of instructional focus were assessed via questionnaires answered by the
classes’ German teachers. Teachers indicated a focus on reading-related support, including
vocabulary, reading fluency, weak-reader-support, reading comprehension, and reading
strategies, via five items (e.g., “How often does the following happen in your German lessons?
Targeted support of reading fluency.”, 1 = in no lesson to 4 = in almost every lesson). Next,
support of language minority students was measured with a single item (e.g., “How often does
the following happen in your German lessons? Targeted support of students who speak
German as a second or foreign language.”, 1 = in no lesson to 4 = in almost every lesson).
Lastly, cognitive activation, the use of cognitively challenging instruction and strategies that
promote learning, was assessed with four items (e.g., “How often do you do the following when
teaching reading in this class: Encourage students to discuss texts.”, 1 = never to 4 = in every
or almost every lesson).

As control variables, students’ German grade from the Grade 4 midterm report card
indicated previous achievement. To reflect the nuances of given grades, we transformed the
common six-point grading scale (1 = very good to 6 = insufficient, with additional qualifiers +
and -) to the more detailed scale of upper secondary school, which numerically transforms
grade modifiers (0 = insufficient to 15 = very good+). We also included students’ gender,
which was dichotomized to reflect whether students self-identified as female (0 = male/non-

binary, 1 = female).

Analytic Approach

We used R 4.3.1, run in the RStudio environment, for multiple imputation and
descriptive analyses and Mplus 8.6 for analyzing our research questions. Multiple imputation
of missing data was performed with the mice package for R (van Buuren & Groothuis-
Oudshoorn, 2011) and specified to account for the two-level structure of the data (see Online
Resource 2 for more information regarding the imputation). We utilized a total of 20 imputed
datasets in the main analyses and repeated model estimation with each of the five plausible
values of reading competence for every imputation (i.e., 100 replications per model in total).
We specified three multilevel structural equation models to answer the three research
questions. A simplified depiction of the models is provided in Figure 1. All models considered

L1 and L2 using a latent-manifest approach (see e.g., Becker et al., 2022). Demographic
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variables were group mean-centered (Enders & Tofighi, 2007), and all mediating and outcome

variables were standardized. Following Hu and Bentler (1999), model fit was evaluated with

CFI, RMSEA, and SRMR. For RQ1, the model included socioeconomic risk, language minority

status, and first-generation immigrant status on L1 and the share of students with the

respective sociodemographic marker on L2 as independent variables, and reading competence,

reading enjoyment, and reading self-concept as outcome variables (Model 1). To answer RQ2,

Figure 1

Simplified Depiction of Variables and Paths Included in Models 1 Through 3

Control variables

Research Question 1: Model 1

LEVEL 2

Independent variables

Dependent variables

Independent variables

LEveL 1

Control variables

Dependent variables

Control variables

Research Question 2: Model 2

Independent variables

Dependent variables

LEVEL 2

Mediating variables

Independent variables

LEveEL 1

Control variables

Dependent variables

Research Question 3: Model 3

Control variables

Independent variables

Dependent variables

LEvVEL 2

Moderating variables

Independent variables

LEveL 1

Control variables

Dependent variables

Note. Independent variables are socioeconomic risk, language minority status, and 1t

generation immigrant status. Dependent variables are reading competence, reading

enjoyment, and reading self-concept. Control variables are previous achievement and gender.

Mediating/ moderating variables are teacher’s focus on essential basics of reading, support of

language minority students, and (in Model 2 only) cognitive activation.
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the three aspects of instructional focus were added as mediating variables on L2 (Model 2) to
investigate mediation between classroom composition and reading literacy outcomes on the
classroom level. Before specifying the model for RQ3, we conducted pre-analyses including
random slopes and cross-level interactions for only one sociodemographic factor and
instructional focus variable at a time to avoid over-parameterization and keep demands on
processing power and time to a reasonable amount (see Online Resource 3). Pre-analyses
indicated no significant cross-level interactions on the 5% alpha error-level. However, three
trends significant on the 10% level emerged, two for reading competence (language minority
status with reading-related support; first-generation immigrant status with reading-related
support) and one for reading self-concept (first-generation immigrant status with support of
language minority students). Therefore, we specified a comprehensive model for RQ3 (Model
3) including these three interactions. Cognitive activation had not been identified as a potential
moderator and was excluded from the model. Additionally, based on results from Model 2,
paths between instructional focus and L2 outcome variables were also excluded in Model 3.

Analysis code for Models 1—3 is available in Online Resource 4.

Results

Descriptive Results

Bivariate correlations of all measures are depicted in Table 1. Strong positive bivariate
associations emerged among the three outcome measures on L2, and moderate positive
associations on Li. Similarly, bivariate correlations among the sociodemographic background
variables were strongly positive on L2 and weak to moderate on L1. The correlation between
language minority status and immigrant status should be noted in particular: While substantial
on L1 and L2, its size supported our assumption that the two constructs should be treated as
distinct. Regarding facets of instructional focus, reading-related support was positively related
to support of language minority students and cognitive activation, but the latter two were not

significantly associated with each other.

1 Despite these attempts to reduce model complexity, this model specification still required too many
points of integration to successfully run frequentist analysis in Mplus, so Bayesian estimation was used
for Model 3 instead. Moreover, since we encountered issues of non-convergence in a small number of
replications, we utilized 25 imputed datasets (125 replications total) in the analyses for Model 3.
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Demographic Variables and School Success

The results of Model 1 regarding associations of the three demographic factors with
reading literacy measures on L1 and L2 are depicted in Table 3. Model fit was acceptable,
CFI = .91; RMSEA = .05; SRMR = .06. On L1, socioeconomic risk was significantly negatively
related to students’ reading competence, reading enjoyment, and reading self-concept.
Language minority status was negatively associated with reading competence, while first-
generation immigrant status was positively related to reading enjoyment. This means that
students who were either socioeconomically disadvantaged or language minority students
were less skilled readers on average, and students with socioeconomic risk also reported less
enjoyment of reading and a lower estimation of their own reading ability. In contrast,

immigrant students enjoyed reading more on average than their native-born counterparts.

Table 3
Results of Model 1 Regarding the Association of Demographic Background Factors with

Measures of Reading Literacy

Reading Reading Reading self-
competence enjoyment concept
b SE b SE b SE
Individual-level effects
Socioeconomic risk -0.20" 0.05 -0.38° 0.04 -0.09" 0.03
Language minority -0.11" 0.04 0.04 0.04 -0.02 0.03
Immigrant status (1%t gen.) 0.02 0.07 0.15°  0.06 0.05 0.05
R2yithin 42 13 .24
Composition effects
[P] Socioeconomic risk -0.97" 0.18 -0.27 0.19 -0.37" 0.14
[P] Language minority 0.20 0.18 -0.18 0.14 0.31" 0.15
[P] Immigrant status (15t gen.) -0.68" 0.27 0.10 0.27 -0.30 0.20
R2yctween .60 .46 .55

Note. Coefficients for control variables and intercorrelations among the independent and
dependent variables, respectively, are depicted separately in Online Resource 5.

[P] = Proportion of students with this marker in the classroom.

p < .05.
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Table 4
Results of Model 2 Regarding the Association of Demographic Background Factors with

Measures of Reading Literacy as well as Mediating Variables of Instructional Focus

Reading Reading Reading self-
competence enjoyment concept
b SE b SE b SE
Individual level
Socioeconomic risk -0.20" 0.05 -0.38" 0.04 -0.10" 0.03
Language minority -0.11" 0.04 0.04 0.04 -0.02 0.03
Immigrant status (1%t gen.) 0.02 0.07 0.15° 0.06 0.05 0.05
R2yithin 42 13 .24
Composition & classroom-level direct effects
[P] Socioeconomic risk -0.92" 0.19 -0.31 0.20 -0.34" 0.14
[P] Language minority 0.22 0.18 -0.18 0.14 0.30" 0.15
[P] Immigrant status (15t gen.) -0.65 0.27 0.07 0.27 -0.30 0.20
Reading related support -0.06 0.06 0.03 0.05 -0.05 0.04
Support of LMS -0.02 0.03 0.00 0.02 0.00 0.02
Cognitive activation -0.02 0.07 -0.06 0.06 0.00 0.04
R2yetween .61 .49 .58
Classroom level — Predicting mediating variables
Reading-related Support of Cognitive
support language minority activation
students
b SE b SE b SE
[P] Socioeconomic risk 0.72" 0.34 0.51 0.48 -0.06 0.26
[P] Language minority -0.23 0.39 1.05 0.55 0.13 0.29
[P] Immigrant status (1stgen.) -0.07 0.56 1.72" 0.64 -0.47 0.43
R2petween .04 .16 .03

Note. Coefficients for indirect effects are depicted in Appendix B. Coefficients for control
variables and intercorrelations among the independent, mediating, and dependent variables,
respectively, are depicted separately in Online Resource 5.

[P] = Proportion of students with this marker in the classroom.

p < .05.

Classroom composition effects net of relations on L1 showed that the share of students
with socioeconomic risk and share of first-generation immigrant students were negatively
related to average reading competence. Socioeconomic risk composition was additionally

negatively, but share of language minority students positively associated with reading self-
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concept. Thus, beyond individual level associations, students in classrooms with higher shares
of students with socioeconomic risk or first-generation immigrant students showed additional
lower average reading competence, while individual students’ reading self-concept was lower
in classrooms with more students with socioeconomic risk, but higher in classrooms with a

larger share of language minority students.

Table 5
Indirect Associations of Sociodemographic Composition with Measures of Reading Literacy

on the Classroom Level via the Mediating Variables in Model 2

Reading Rgading Reading self-
competence enjoyment concept
b SE b SE b SE

Socioeconomic risk, indirect via:

Reading-related support -0.04 0.05 0.02 0.03 -0.03 0.02

Support of language minority students -0.01  0.02  0.00 0.01  0.00 0.01

Cognitive activation 0.00 0.01  0.00 0.02  0.00 0.00
Language minority status, indirect via:

Reading-related support 0.01 0.03 -0.01 0.02 0.01 0.02

Support of language minority students -0.02  0.03 0.01 0.02  0.00 0.01

Cognitive activation -0.00 0.01  -0.01 0.02  0.00 0.00
First-generation immigrant, indirect via:

Reading-related support 0.00  0.03 -0.00 0.02 0.00 0.02

Support of language minority students -0.04  0.05 0.01 0.03 0.00 0.02

Cognitive activation 0.01 0.04 0.03 0.04 -0.00 0.01

Instructional Focus as Mediator

Findings for Model 2, which included three aspects of teachers’ instructional focus, are
reported in Tables 4 and 5. The associations found in Model 1 for both L1 and compositional
effects remained, with only small changes in coefficient sizes. Regarding L2 associations
between sociodemographic composition and aspects of instructional focus, the share of
students with socioeconomic risk was positively associated with a focus on reading-related

support. Additionally, the share of first-generation immigrant students was positively related
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to a focus on supporting language minority students. Therefore, teachers on average focused
more on reading-related support in classrooms with more socioeconomically disadvantaged
students, while more often employing techniques to support language minority students when
the share of immigrant students in their classroom was higher. However, neither measure of
instructional focus was significantly associated with the measures of reading literacy at the

classroom level, nor did they mediate the L2 effects on reading literacy (see Table 5).

Instructional Focus as Moderator

As depicted in Table 6, findings for Model 3, which included cross-level interactions
identified in pre-analyses (see Online Resource 3), were largely comparable with relations
found in the previous models, except for a now statistically significant negative composition
effect of socioeconomic risk composition on reading enjoyment. Both cross-level interaction
effects on students’ reading competence in the model, individual students’ language minority
status’ and first-generation immigrant status’ interactions with classroom focus on reading-
related support, were positive, but did not reach statistical significance. The cross-level
interaction of individual students’ first-generation immigrant status with teacher’s support of
language minority students in the classroom was not significantly associated with reading self-
concept either. Thus, in regard to acquiring reading literacy, language minority students and
first-generation immigrant students did not benefit more from an instructional focus on

reading-related support or language minority support than their peers.

Discussion

Discussion of Findings

One core goal of primary school is teaching students to be successful readers, which
includes attaining good reading competence but also establishing positive reading motivation.
Previous research and theoretical considerations have acknowledged that students’
sociodemographic characteristics such as socioeconomic risk, language minority, and first-
generation immigrant status can shape reading literacy, but not always taken into account that
they are confounded and should be studied simultaneously to avoid conflating their specific
contributions. Additionally, less research has investigated how sociodemographic composition

of classrooms affects students’ reading literacy in primary school, especially regarding
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Table 6
Results of Model 3 Regarding the Association of Demographic Background Factors with

Measures of Reading Literacy and the Moderating Role of Instructional Focus

Reading Reading Reading self-
competence enjoyment concept
b SE b SE b SE
Individual level
Socioeconomic risk -0.20" 0.05 -0.38° 0.04 -0.10" 0.03
Language minority -0.11" 0.05 0.04 0.04 -0.02 0.03
Immigrant status (1%t gen.) 0.01 0.08 0.15° 0.06 0.08 0.05
Cross-level interactions
Language minority. 0.05 0.10 — — — —
x Reading-related support
Immigrant status (15t gen.) .y 0.13 0.15 — — — —
x Reading-related support
Immigrant status (15t gen.) .y — — — — -0.07 0.05
x Support of LMS
Composition effects
[P] Socioeconomic risk -1.00" 0.20 -0.34" 0.15 -0.39" 0.12
[P] Language minority 0.23 0.22 -0.19 0.15 0.35" 0.14
[P] Immigrant status (15t gen.) -0.72" 0.32 0.19 0.23 -0.35 0.20

Classroom level — Predicting moderating variables

Reading-related support ~ Support of language minority

students
b SE b SE
[P] Socioeconomic risk 0.32 0.30 — —
[P] Language minority — — 1.20" 0.55
[P] Immigrant status (1t gen.) — — 2.30" 0.77

Note. Coefficients for control variables and intercorrelations among independent,
moderating, and dependent variables, respectively, are depicted separately in Online

Resource 5.
[P] = Proportion of students with this marker in the classroom.

p < .05.
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motivation, and similar problems of conflating confounded compositional effects exist. Finally,
instructional focus as a proposed mechanism to explain how classroom composition affects
students’ literacy needs further investigation, and it is largely unclear how students are
differentially affected by instructional aspects based on their individual background
characteristics. We investigated these questions in a sample of fourth-grade students,
regarding competence and motivational aspects of their reading literacy dependent on three
core sociodemographic background characteristics on the individual level as well as their
classroom’s sociodemographic composition while including important control variables. We
further investigated the role of teachers’ instructional focus as a mediator for classroom-level
effects and moderator for individual-level effects on reading literacy.

On the individual level, results were largely congruent with theoretical expectations and
findings in the extant literature. Socioeconomic risk was negatively associated with reading
competence, enjoyment, and self-concept in fourth grade (e.g., Rogiers et al., 2020; Yang
Hansen et al., 2022), whereas language minority status was negatively related to reading
competence (e.g., Segerer et al., 2021). In contrast, first-generation immigrant status positively
related to reading enjoyment (e.g., Miyamoto, Seuring, & Kristen, 2020), and all associations
were found while controlling for previous achievement and gender effects (RQ1a). Therefore,
we conclude that for individual students, socioeconomic risk is the most substantial threat to
reading literacy among the sociodemographic background variables investigated. Language
minority students also experience disadvantages in terms of reading competence, whereas
first-generation immigrant students report motivational advantages over their peers,
specifically regarding reading enjoyment.

Investigating composition effects (RQ1b), we found negative associations between the
share of socioeconomically at-risk students and reading competence (e.g., Seuring et al., 2020)
as well as self-concept (e.g., Ma et al., 2023), while a higher share of language minority students
was positively associated with reading self-concept and a higher share of first-generation
immigrant students negatively related to reading competence (Rjosk et al., 2017). Again, the
findings imply that socioeconomic classroom composition has the largest impact on students’
reading literacy, with lower reading competence also prevalent in classrooms with higher
shares of immigrant students. Composition with regard to language minority speakers,

however, appears to be motivationally advantageous, evident by higher reading self-concept.
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Including instructional focus variables as mediators revealed that teachers adapted
instruction to the composition of their classroom, focusing more on reading-related support
when the share of socioeconomically disadvantaged students was higher, and supporting
language minority students specifically in classrooms with more first-generation immigrant
learners (e.g., Rjosk et al., 2014). However, neither instructional focus variable was associated
with measures of reading literacy (RQ2), contrary to our expectations (e.g., Hochweber &
Vieluf, 2018; Wang et al., 2020), implying that teachers endeavor to adapt their instruction to
classroom-specific needs based on its sociodemographic composition, but lack the necessary
tools to do so in a way that leads to better average outcomes for students.

Similarly, investigating instructional focus as a moderator of association on the
individual level revealed no significant effects (RQ3), adding to the existing heterogeneous
findings (e.g., Caro et al., 2016; Hamre & Pianta, 2005). While preliminary analyses hinted at
potential specific effects of a focus on reading-related support for language minority students’
and immigrant students’ reading competence, as well as support of language minority students
for immigrant students’ self-concept, these findings were statistically insignificant in the final
model. This indicates that students did not differentially benefit from any of the included
instructional focus variables depending on their sociodemographic background, expanding the
implications of results regarding RQ2. Even if teachers adapt their instruction to the
classrooms’ sociodemographic composition, students fail to benefit individually or collectively
from these adaptations. This raises the question whether teachers are sufficiently equipped to
adapt their instruction to students’ specific needs based on their sociodemographic
backgrounds. More positively, however, this result also contradicts findings showing that
teachers focus instruction in a way that adversely affects students from disadvantageous

sociodemographic backgrounds (e.g., Atlay et al., 2019).

Limitations and Strengths

When interpreting the results, some limitations must be considered. First, although
data stems from a representative sample of German fourth-graders, we excluded some
students from the original sample, meaning that results are no longer fully generalizable,
especially since the average reading competence was significantly lower in excluded than the

included students. We recognize that exclusion of disproportionately more weak readers,
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possibly due to their sociodemographic background, may have led to some bias in the
associations. Second, operationalizing the sociodemographic factors as binary categories
marks a trade-off: It made composition effects easily interpretable, basing them on simple
shares of students, while at the same time losing some variance in the specific answers due to
dichotomization. Also regarding operationalization, some measures, especially socioeconomic
risk and instructional focus, could be improved by including more information from other
sources. The number of books at home is a central indicator of socioeconomic status when
predicting achievement and highly correlated with other socioeconomic measures (e.g.,
Eriksson et al.,, 2021; Strietholt & Strello, 2021), but ideally, multiple indicators of
socioeconomic risk, especially parents’ occupational status, and information provided by
parents rather than students (Heppt et al., 2022) should be included for a comprehensive,
reliable assessment. Regarding instruction, teachers indicated the quantity of different
techniques and behaviors, but the quality of implementation could not be inferred. Similarly,
teacher and student assessments of instruction and its quality can vary substantially (e.g.,
Fauth et al., 2020). Thus, relating teacher-reported to student-perceived aspects of instruction
instead of considering only the former might have provided further insights. Unfortunately,
neither aspect could be considered with the available data. Finally, as PIRLS gathers cross-
sectional data, causality cannot be inferred from our analyses. Relations between reading
literacy measures and teachers’ instructional focus might be reciprocal, and while a measure
of previous achievement was included as a control variable, this could not fully be modelled in
the analyses.

On the other hand, including socioeconomic risk, language minority status, and first-
generation immigrant status as well as important control variables is a major strength of this
study. This allowed us to distinguish the role of each socioeconomic background variable
without conflating their individual contributions towards reading literacy, a common problem
of studies investigating sociodemographic effects, and net of potential effects of previous
achievement and gender. Similarly, including reading competence as well as motivational
aspects of reading allowed for a more nuanced investigation of reading literacy in late primary
school. While the attainment of good reading competence is a central aspect of students’
primary education, their motivation to read is equally important. Since different background

variables are heterogeneously associated with all outcomes, including multiple indicators of
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reading literacy facilitates understanding of these complex relations. Additionally, including
classroom composition effects of the background variables as well allowed us to investigate the
important role of students’ learning environment in forming their reading literacy. Finally,
another strength of the study is the inclusion of aspects of instructional focus that could be
impactful for students’ reading literacy depending on sociodemographic background based on
theoretical reasoning, but had not been sufficiently investigated in previous studies, especially
since we investigated not only classroom level mediation effects, but also assessed their role as

moderators for associations on the individual level.

Implications for Future Research and Practice

The results raise further questions that should be investigated by future research. We
found no evidence for a mediating or a moderating effect of instructional focus, and why these
effects were not present should be investigated in detail. Potentially, these specific aspects of
instructional focus are less relevant for students’ reading outcomes than expected based on
theoretical assumptions, but the results might also suggest that teachers lacked the necessary
tools to either choose an optimal focus for classrooms based on their composition, or to
implement it in a way that affects students as intended. For example, strategies teachers
perceive as cognitively activating are only effective if the students actually feel cognitively
activated as well. Thus, including teacher and student measurements of instructional focus
could offer more insight into the mechanisms at work. Furthermore, a focus on the
intersectionality of the different background variables can improve our understanding of the
complex relations between sociodemographic background and reading literacy. While one
important contribution of our study is the differentiation of the three sociodemographic
background variables, we did not consider interactions between them. However, such
interactions might reveal additional disadvantages and represent the complex nuances of
sociodemographic background effects even better. For example, a high socioeconomic status
might offset certain disadvantages resulting from immigration, as parents could afford private
tutoring to help close the learning gap associated with integration into a new school system
and potentially interrupted schooling. Similarly, interactions of different aspects of
sociodemographic classroom composition might reveal effects of intersectionality on the

classroom level and should be studied as well. Finally, our study included central aspects of
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reading literacy, considering motivational aspects beyond just students’ competences, but
more outcomes should be investigated in future research. In particular, psychosocial outcomes
like students’ social integration into classrooms and well-being also need closer investigation
when it comes to the role of sociodemographic variables on the individual, but especially also
the classroom level.

Implications for instruction in classrooms with students from diverse
sociodemographic backgrounds must be formulated with some caution. While our results show
that especially students with socioeconomic risk are disadvantaged in terms of reading literacy
in late primary school, the lack of significant moderation effects implies that neither
instructional focus included in our study is particularly well suited to counter these
disadvantages. A positive trend implied that focusing on reading-related support may facilitate
reading competence among language minority and first-generation immigrant students
especially, but these associations were not statistically significant in the final model and need
further investigation. Additionally, the most consistently negative classroom-level influence
stems from socioeconomic composition, potentially indicating lower school resources as well,
which is frequently discussed as an important mediator of compositional effects (e.g., Rjosk,
2022). Therefore, identifying schools with high shares of students with socioeconomic risk and
developing specific programs to improve the resources of these schools could be an important
step to diminish these effects, for example by investing in better equipment and materials,
offering specific training programs for teachers, or hiring additional staff to unburden

teachers.

Conclusion

Our study contributes to the understanding of the complex relations between students’
sociodemographic background characteristics and reading literacy in primary school. By
including multiple background variables, our results reflect the individual influence of each
sociodemographic factor. On average, reading competence was lower in language minority
students, whereas immigrant students showed motivational advantages, but socioeconomic
risk coincided with the most disadvantages regarding reading competence and motivation.
Therefore, socioeconomic risk is the most important demographic indicator to assess which

students may benefit from targeted support to achieve good reading literacy. Analyses of
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classroom composition showed additional effects, again revealing a high concentration of
students with socioeconomic risk to be most detrimental for reading literacy. Investigations of
instructional focus could not confirm our assumptions of a mediating or moderating role of
these aspects of instruction for associations found on the classroom or individual level,

necessitating further investigation in the future.
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4. General Discussion

To understand whether and how all students can succeed in schools according to their
individual potential, it is important to consider that factors situated in their environment play
a core part in shaping their educational outcomes. Therefore, this dissertation investigated
students’ multidimensional school success in light of structure and process variables of the
family and classroom microsystem, respectively, as two core proximal components of students’
environment in light of central theories (e.g., Bronfenbrenner, 1979; Briihwiler & Blatchford,
2011; Kluczniok et al., 2013) and prior empirical findings (e.g., Bergold et al., 2022; Dumont
et al., 2019; Wenger et al., 2020). A variety of facets of students’ school success reflecting
cognitive competences, noncognitive outcomes, and institutionalized indicators were included
in the studies to facilitate a comprehensive insight that takes into account core aspects of school
success proposed by theoretical frameworks and aligns with official education goals (e.g.,
OECD et al., 2015; Schulgesetz fiir das Land Nordrhein-Westfalen, 2022; York et al., 2015).
Additionally, following established theoretical models to differentiate structure and process
variables of the family and classroom environment (e.g., Brithwiler & Blatchford, 2011;
Kluczniok et al., 2013; McElvany et al., 2009) allows to understand how relatively static
structural aspects such as the sociodemographic background of students’ families and,
likewise, sociodemographic composition of their classrooms are associated with school
success, but also which malleable processes mediate these relations. By investigating these
associations, hindrances and facilitators of school success situated in students’ environment
can be identified as well as potential points of leverage situated in these microsystems to
promote the success of all students in regard to cognitive competences, noncognitive outcomes,
and institutionalized indicators according to their potential. With these considerations in
mind, the findings of the studies included in the work at hand will be summarized and
discussed in light of the overarching research questions regarding the role of structural and
process components of the family and classroom environment for students’ multidimensional

school success.

4.1 Summary and Discussion of the Main Results
The results of the studies forming the cumulus of this dissertation are embedded in the

context of the two overarching research questions:
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1. How are (a) sociodemographic factors (socioeconomic status, language use at home,
history of immigration) as family structure variables, and (b) sociodemographic
composition as classroom structure variables associated with different aspects of school
success, specifically cognitive competences (reading competence, vocabulary),
noncognitive outcomes (intrinsic and extrinsic motivation, reading enjoyment, reading
self-concept, participation in learning activities during ERE, life satisfaction), and
institutionalized indicators (grades, track recommendation)?

2. To what extent do (a) family process variables (parental involvement: emotional-
responsive involvement, structural-demanding involvement, parent-child reading;
educational beliefs: perceived responsibility for learning, educational aspirations) as
well as (b) classroom process variables (reading-related support, support of language
minority students, cognitive activation) predict different aspects of school success and
mediate/ moderate the associations of family and classroom structure variables with

different aspects of school success?

4.1.1 Structure Variables of the Family and Classroom Environment and School
Success

Regarding the association of structure variables of central microsystems, such as the
family and classroom, with school success allows to understand how educational inequalities
are shaped by the comparably static characteristics of students’ environment. This is an
important step in determining which factors may promote students’ school success or
contribute to preventing them from succeeding in school according to their individual
potential, and serves as a base for then investigating the mechanisms that can facilitate but
also be used to mitigate these differences in success, in the form of process variables of the
respective microsystem which can be useful as points for intervention and promoting success
as they are more malleable than structural components. Therefore, the associations of
structure variables of the family and classroom environment, namely socioeconomic status,
language use at home, and history of immigration of the family as well as the socioeconomic
composition, language composition, and immigrant composition of the classroom,
respectively, with cognitive competences, noncognitive outcomes, and institutionalized

indicators of school success will be discussed first.
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Focusing on family structure variables first (Research Question 1a), students in families
with lower socioeconomic status were at risk of achieving lower average reading competence
(Study IV; non-immigrant students in Study III), in line with the well-established association
of socioeconomic status with cognitive competences found in large-scale assessments (e.g.,
Sachse et al.,, 2022; Stubbe et al., 2023) and individual studies (e.g., Nennstiel, 2023;
Workman, 2022). However, similar associations did not emerge for multilingual students
(Study II) as well as first-generation (and second-generation) immigrant students (Study III)
specifically, where the effect of socioeconomic status on reading competence and — in Study
IT — vocabulary was not statistically significant. This may in part be a consequence of the
sample composition, as both studies made use of the SIGN study data that included an above-
average share of socioeconomically disadvantaged students and, consequently, somewhat low
variance of socioeconomic status in the aforementioned subgroups specifically, but at its core
aligns with findings of previous studies. For example, in a study that regarded academic
language competences specifically, Volodina et al. (2021) found a positive interaction of
socioeconomic status and majority language use in the family for the comprehension of texts
and connectives as well as academic vocabulary, indicating that the beneficial effect of
socioeconomic status for language competences may be less pronounced in language minority
students. Similarly, in an analysis comparing PISA data for groups of countries, some
indicators of socioeconomic status were only positively associated with reading competences
in non-immigrant students, but not immigrant-origin students in Austria and Germany
(Entorf & Lauk, 2006). Therefore, the findings of this dissertation extend the current literature
on the role of socioeconomic status for cognitive competences in interaction with other
structure variables and offer new support that, while socioeconomic status can to a degree
explain disadvantages of language-minority and immigrant-origin students regarding
cognitive competences, and especially language-related achievement (e.g., Henschel et al.,
2023; Seuring et al., 2020), it is less important for explaining differences within these specific
groups of students. However, it should be noted that these findings may vary depending on the
national context and context of the education system (see e.g., Ulriksen et al., 2015 for
conflicting results for Norway). Moreover, the findings in the work at hand regarding
socioeconomic status and noncognitive outcomes were partly consistent with expectations

derived from theory and prior research, indicating a positive association of socioeconomic
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status with facets of reading motivation in primary school (Study IV; see e.g., Becker &
McElvany, 2018; Rogiers et al., 2020) and life satisfaction (e.g., Alivernini et al., 2020;
Obermeier et al., 2021), although the latter finding only emerged in second-generation
immigrant students (Study III). However, findings deviated from the expected results in Study
I, where socioeconomic status was associated neither with intrinsic and extrinsic motivation
for learning in general nor with participation in learning activities for secondary school
students during the COVID-19 pandemic (e.g., Dietrich et al., 2021; Manganelli et al., 2021).
Again, this may in part be a result of the sampling for the study, as the sample was composed
primarily of students from families with somewhat low socioeconomic status, which could
explain why results diverged from the aforementioned studies. Additionally, the comparably
low sample size could mean that the statistical power was insufficient to find effects on
motivation, which were implied to be comparably small in some studies (e.g., Steinmayr et al.,
2021). In an exemplary similar case, Lockl et al. (2021) found only small association of
socioeconomic status with parents’ perceived difficulty to motivate their child during ERE,
which did not reach statistical significance. Finally, with regard to institutionalized indicators,
socioeconomic status did not relate to either GPA or students’ track recommendation in Study
III, contrary to expectations and previous findings (e.g., Dumont et al., 2019; Paulus et al.,
2021), which may again at least in part result from the specific composition of the sample used
in said study. However, mirroring the findings regarding cognitive competences, this also
emphasizes once more that socioeconomic status may be more important for explaining
differences between students of different immigrant generations, rather than within the groups
of first- and second-generation immigrants, and non-immigrants, respectively, as was the
focus of the analyses in that study. Thus, the studies of this work confirm socioeconomic status
as an essential family structure variable related to school success, especially in regard to
cognitive competences and noncognitive outcomes, but also imply that its specific role
potentially varies in light of other structure variables such as the history of immigration, as
socioeconomic status may explain differences between students depending on their immigrant
background in regard to cognitive competences and institutionalized indicators of success, but
not between different students from families with comparable immigration histories.
Regarding language use at home, findings were ambiguous, as the expected negative

link of non-majority language use to reading competence (e.g., Seuring et al., 2020; Stubbe et
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al., 2023) emerged in Study IV, but not in any subgroup in Study III, although a bivariate
correlation between the two variables in the full sample was present in the latter study as well.
These differences in findings may in part be explained when taking extant research into
account suggesting that, beyond the quantity of majority language input in the home, the
quality of input is also an important factor in determining children’s developing skills in the
majority language (e.g., Paradis, 2023; Persici et al., 2022) and that input from native speakers
may be especially valuable for language development (e.g., Hoff, 2018; Place & Hoff, 2016).
The large majority of parents of first- and second-generation immigrant students in Study
III — all being immigrants themselves — were presumably not native German speakers, and
many of them had only immigrated to Germany relatively recently which may have affected
the quality of language input they were able to provide in German. Consequently, the deciding
factor within these groups, rather than quantity of majority language input in the home, may
have been the quality of said input at home but importantly also the quantity and quality of
input in other contexts that were not considered in the study, such as early childhood education
and care in preschools. In the non-immigrant group, on the other hand, only a fraction of
students reported not primarily speaking German at home, meaning that the lack of variance
in this subgroup may be responsible for the absence of a significant relation. Additionally,
within the group of multilingual students, the lexical distance between the heritage language
and majority language German was linked negatively to reading competence (e.g., Borgonovi
& Ferrara, 2020), but not vocabulary (Study II), contradicting expectations based on theory
and prior findings (e.g., S. C. Chung et al., 2019; Mulder et al., 2019). These findings target a
core lacuna in understanding the role of the features of students diverse heritage languages for
acquiring the majority language German, showing that students with more dissimilar heritage
languages may struggle more with achieving good reading competence in German and can in
turn benefit from targeted support, while simultaneously implying that the amount of exposure
to the majority language could be more important for building students’ vocabulary than the
similarity to their heritage language. However, it should be noted that the way that vocabulary
was assessed in the study — using a synonym test, which required students to recognize both
the target word and its synonym — may have influenced results as well, and more research
assessing vocabulary in other ways is needed to determine which potential explanation is the

more decisive factor. Regarding motivational outcomes, the studies in this work add to the
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extant, ambiguous findings (e.g., Greenwald et al., 2023; Kigel et al., 2015) as associations of
the language use at home with motivational outcomes emerged only indirectly (Study 1), if at
all (Study IV). Specifically, they support prior findings that advantages in language minority or
multilingual students’ reading self-concept that may exist in early primary school adjust to the
levels of their monolingual majority-language peers by the end of primary school in Grade 4
(e.g., Festman & Schwieter, 2019; Segerer et al., 2021). Moreover, and in line with expectations,
no link to students’ life satisfaction was found (Study III). Lastly, among the institutionalized
indicators of school success (Study I1I), language use at home was only associated with GPA in
second-generation immigrant students (e.g., Bonefeld et al., 2017) but not with track
recommendation when differences in achievement and grades were also considered as
predictors, in line with expectations (e.g., Brandle & Weirich, 2023; Lintorf et al., 2021). The
studies included in the dissertation at hand thereby contribute to the literature regarding
associations of the language use at home, showing that students who do not grow up speaking
primarily the majority language at home may face additional barriers acquiring especially
language-related cognitive competences in that majority language, but also that the factors that
contribute to these associations are complex and considering only the quantity of majority
language input at home can only offer an approximation of understanding these associations.
Additionally, among the ambiguous findings in prior research, this dissertation offers results
that support the assumption that the language use at home is not strongly linked to
noncognitive outcomes in students in late primary school and beyond, as well as implying that
specifically among second-generation students from immigrant families, their language use
may be a contributing factor to teachers’ grading, which can lead to disadvantages in that
regard for these students.

Regarding the history of immigration as the final family structure variable, first-
generation immigrant students experienced disadvantages concerning reading competence as
a core cognitive competence towards the end of primary school (Studies III and IV), confirming
expectations and prior findings (e.g., Henschel et al., 2022; Hillmert, 2013). However,
immigrant students’ age at the family’s arrival in Germany was not associated with multilingual
students’ reading competence or vocabulary, nor did it significantly interact with the lexical
distance between the heritage and majority language German (Study II), contradicting

theoretically derived assumptions (e.g., S. C. Chung et al., 2019; Esser, 2006). Potentially, this
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can be attributed to the relatively young age at which the students in the sample had
immigrated, as most of them had arrived in Germany before entering school and therefore had
presumably comparable schooling experience in the majority language German. Additionally,
students’ relatively young age at arrival may generally be beneficial to their language
acquisition. In one of the few studies to regard the interaction of age at arrival and lexical
distance, Borgonovi and Ferrara (2020) did find that among secondary school students, an
early arrival mitigated the negative influence of lexical distance; however, an early arrival in
that study was defined as immigrating before the age of 12, as the authors argued that before
that age, children were especially successful at learning new languages. Since all students in
Study IT were younger than 12 years old upon immigration, the exact age at arrival may not
have been as important in this group. Beyond cognitive competences, first-generation
immigrant students were shown to possess advantages in select noncognitive outcomes,
specifically in terms of reading enjoyment (Study IV), contradicting prior findings for reading
motivation specifically (e.g., Castillo, 2023; Miyamoto et al., 2018) but in line with a general
motivational advantage of first-generation immigrant students found in some studies (e.g.,
Alivernini et al., 2018). These findings expand the extant literature, as it is plausible to assume
that they result from the sophisticated study design, which allowed to separate the role of
immigrant status from that of the confounded family structure variables socioeconomic status
and language use. In most prior studies regarding reading motivation, these effects were
conflated as the variables were not included separately, meaning that for first-generation
immigrants, the negative association of motivation with low socioeconomic status — which is
frequently linked to immigrant status — may have cancelled out the positive effect of being an
immigrant student on reading enjoyment. In this regard, the work at hand makes a vital
contribution to understanding the true associations of the different structure variables for
reading motivation. Additionally, setting the positive link of first-generation immigrant status
to reading motivation in relation to the negative link to reading competence, as described
above, opens up the question to what degree the education system is able to translate these
motivational advantages into promoting higher reading competence in immigrant students
and how this may be improved in the future. As a final noncognitive outcome, the findings
concerning life satisfaction mirrored those of most previous studies (e.g., Sam et al., 2022;

Tang, 2019), showing no differences for first-generation immigrant students from second-
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generation or non-immigrant students (Study III). Moving further, findings regarding the
institutionalized markers of school success aligned with expectations grounded in theory and
prior research regarding immigrant-origin students (e.g., Bonefeld et al., 2017; Dumont et al.,
2019) as first-generation immigrant students on average received lower grades than non-
immigrant students and similarly were given a recommendation for the highest, academic
secondary school track less often than their second-generation immigrant peers (Study III),
revealing disadvantages these students faced when it came to teachers’ evaluations of their
achievement in school. With regard to immigrant status as the third family structure variable,
the studies therefore largely confirmed prior findings and expectations in regard to language-
related cognitive competences while also expanding insights about especially first-generation
immigrant students in central ways, showing for example motivational advantages of these
students in terms of reading enjoyment and confirming assumed disadvantages in regard to
institutionalized indicators of school success in study designs that improved on and extended
extant research.

Beyond students’ families, another central aspect of their environment, especially when
regarding their school success, is the classroom microsystem. As the structure variables of the
classroom — in the form of sociodemographic composition — determine the characteristics of
students’ learning environment, focusing on the relation of structure variables of the classroom
microsystem to school success next (Research Question 1b) can reveal important insights into
these associations, and the results of Study IV allow to draw conclusions in this regard.
Comparably to prior findings, the socioeconomic composition of a classroom was associated
with cognitive competences beyond individual-level effects, in such a way that a higher share
of socioeconomically disadvantaged students was related to lower reading competence (e.g.,
Rjosk et al., 2017; Seuring et al., 2020). Regarding noncognitive outcomes, the results aligned
with extant literature on schools’ socioeconomic composition (e.g., Berger & Archer, 2016;
Ramazan, Dai, et al., 2023), as higher shares of socioeconomically at-risk students were
associated with lower reading enjoyment and self-concept in individual students. However, a
central prior study regarding socioeconomic classroom composition by Kocaj et al. (2020)
found no effect on interest or self-concept in German language instruction beyond that of
achievement composition, in contrast to the findings in Study IV. As both studies used

comparable samples of Grade 4-students in Germany and similar associations would be
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expected, a potential contributor to explaining these diverging findings could be the lack of an
inclusion of other sociodemographic composition variables in the study by Kocaj et al. (2020).
As Study IV found a positive association of non-majority language composition with reading
enjoyment and socioeconomic composition and language composition are confounded, the
coefficient for the effect of sociodemographic composition in Kocaj et al.’s (2020) study may
actually represent a conflation of the influence of socioeconomic and language composition
that, due to their opposing valence, cancel each other out. This again emphasizes the
importance of separating the effects of different confounded composition variables by
including them in analyses simultaneously, demonstrating the relevant contribution of the
present work to understand these complex associations. Finally, the association of the
composition in regard to the share of first-generation immigrant students was regarded and a
negative association with reading competence but not with any noncognitive outcome emerged
from the analyses, expanding the results of prior studies who had mostly regarded the
composition in terms of all immigrant-origin students regardless of immigrant generation as
a predictor of cognitive competences and rarely focused on noncognitive outcomes (e.g., Mok
et al., 2016; Rjosk et al., 2017; Seuring et al., 2020).

All in all, the findings included in the dissertation at hand largely supported
assumptions and prior findings regarding the associations of family structure as indicated by
sociodemographic background variables and different dimensions of school success, further
establishing their importance for students’ educational experience and outcomes. Additionally,
the studies included in this dissertation generated new insights into these associations going
beyond the extant literature by including multiple sociodemographic variables in context with
each other, focusing on previously understudied aspects of these variables such as lexical
distance, and studying these relations in complex designs that allow to clearly separate their
contributions to school success in the family microsystem and as composition variables in the
classroom microsystem. Next, the several family and classroom process variables included in
this work and their relation to both school success and structure variables of the respective
microsystem will be discussed to investigate how these variables affect students’ school success

in light of the structural components of their environment.



218 |

4.1.2 Process Variables of the Family and Classroom Environment and School
Success

Moving beyond the findings regarding family and classroom structure variables’
associations with school success, the role of process variables in these microsystems was
another focus of this dissertation to determine how they relate to students’ school success and
may act as mediators and moderators of the associations described previously, thereby
identifying potential leverage points for supporting students and families according to their
specific needs. The family process variables (Research Question 2a) will be discussed first,
following the differentiation of parental involvement and educational beliefs. Regarding
indicators of parental involvement in the home and cognitive competences, parent-child
reading was negatively related to reading competence in first-generation, second-generation,
and non-immigrant students, although only reaching statistical significance in the prior two
groups (Study III). This finding contradicts expectations (e.g., Boonk et al., 2018; Dong et al.,
2020) as it implies that more shared reading activities in the home are associated with lower
reading competences. However, if the shared reading activities are interpreted as parents’
reaction to their child’s lower reading competence, this finding indicates that parents try to
support children who are struggling with reading by providing a richer literacy environment.
Unfortunately, the causality and direction of the effect could not be tested directly, as cross-
sectional data were used for the analyses. Focusing on noncognitive outcomes, demanding-
structuring involvement was positively associated with extrinsic learning motivation and
responsive-motivational involvement with intrinsic learning motivation during the COVID-19
pandemic, meaning that students who perceived their parents to be more involved in these
manners also experienced higher degrees of extrinsic and intrinsic motivation, respectively
(Study I). These findings largely align with expectations (e.g., Barger et al., 2019; Liou et al.,
2019) but had not been studied in the context of ERE before and therefore revealed important
insights into parents’ role during this challenging period of schooling. Additionally, finding
that demanding-structuring involvement was positively associated with motivation, rather
than affecting it negatively as may be expected from some pre-pandemic findings (e.g.,
Silinskas & Kikas, 2019), can be seen as a sign that students during ERE benefitted if their
parents provided the structure that they would usually experience through regular instruction.

Both forms of involvement were also positively related to students’ participation in learning
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activities during ERE (demanding-structuring involvement on a 10% alpha error-level only),
another important noncognitive outcome, supporting the assumption that a higher
involvement of parents during ERE was an essential contributor to students’ education and
learning experience in the absence of regular in-person instruction. Moreover, parent-child
reading as a specific form of involvement was positively linked to fourth grade-students’ life
satisfaction, independent of the family’s history of immigration (Study III), confirming and
expanding theoretical considerations and prior findings concerning parental involvement and
students’ well-being (e.g., Dettmers et al., 2019; C. Wang et al., 2019). Considering parent-
child reading’s associations with institutionalized indicators of success last, findings indicated
no significant relation to either grades (except for a small negative coefficient for second-
generation immigrant students only that was not confirmed to be statistically significantly
different from the null findings in the first-generation immigrant and non-immigrant
subsamples by Wald-tests) or track recommendation (Study III). This deviation from prior
studies — which suggested small but positive associations (e.g., G. Chung et al., 2020; Wilder,
2014) — may be explained by the focus on parent-child reading as a specific aspect of
involvement, rather than more generalized or academically oriented indicators, such as
homework support or discussing schoolwork, and expands the extant literature in that regard.
Therefore, the findings of the studies overall showed that parental involvement was primarily
beneficial for students noncognitive outcomes, as different forms of involvement were
positively associated with aspects of students’ motivation, learning behavior, and well-being.
In contrast, the involvement of parents at home appeared to be less relevant for cognitive
competences and institutionalized markers of success, for which forms of involvement more
directly related to students’ schooling might be more impactful. In turn, the only statistically
significant link between family structure variables and parental involvement was a small
negative association of non-majority language use and demanding-structuring parental
involvement (Study I), which aligns with expectations and prior findings that lower parental
majority-language skills went along with less controlling and monitoring home involvement
(e.g., Jung & Zhang, 2016). Subsequently, demanding-structuring involvement was the only
mediator of associations between family structure variables and school success that emerged
from the studies in the present work, indicated by a negative indirect effect of non-majority

family language use on extrinsic motivation mediated by demanding-structuring involvement
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(Study I). This important finding sheds light on the role that the family microsystem played for
students’ school success during ERE, as it implies that some parents may not have been able
to structure their children’s learning during this period as well due to language barriers they
may have experienced — for example in communication with teachers, engaging with students’
learning materials, or in accessing information on how to support their children during
ERE — which in turn led to lower motivational outcomes in their children. On the other hand,
the studies included in this work did not confirm a link of socioeconomic status to parental
involvement (Studies I and III), which thus did not mediate effects of socioeconomic status on
school success either, contrary to expectations (e.g., Li et al., 2020; Zhang et al., 2021). This
can be seen as a positive finding, showing that — at least in this sample of families with
relatively low average socioeconomic status — all parents were similarly committed and able to
support their children’s education in different ways during the unique situation of ERE,
independent of their socioeconomic backgrounds.

The other facet of family process variables regarded in the dissertation at hand were
educational beliefs held in the family. With regard to cognitive competences, high educational
aspirations were positively associated with the reading competence of first-generation
immigrant students (with coefficients in the second-generation and non-immigrant groups
reaching similar positive size, but not statistical significance; Study III), supporting prior
findings on their positive relation in general and for immigrant students specifically (e.g.,
Boonk et al., 2018; Miyamoto et al., 2020). Moving to noncognitive outcomes next, parents’
beliefs about their responsibility for students’ learning success during ERE was not related to
extrinsic or intrinsic learning motivation, but did positively relate to students’ participation in
learning activities (Study I), meaning that students engaged with different tasks and activities
as part of ERE more frequently when their parents felt more responsible for their learning
success. This once more emphasizes the vital role of parents during ERE and may be seen as a
further reflection of the substantial shift in the responsibility for students’ school success from
educational institutions towards parents during this unique situation. Moreover, congruently
high educational aspirations were positively related to the life satisfaction of first-generation
immigrant students, statistically significantly deviating from the null effect in the non-
immigrant student subgroup (Study III). This association matches expectations deducted from

prior studies focusing on different aspects of well-being and psychological functioning (e.g.,
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Almroth et al., 2019; Guo et al., 2022), but it is unclear why it only emerged in the subgroup of
first-generation immigrant students. One possible explanation might be that an immigrant
optimism indicated by these aspirations (see e.g., Neumeyer et al., 2022) may also extend to
higher optimism in areas beyond education, which in turn have been shown to positively relate
to well-being and the absence of depression and anxiety in adult immigrants (e.g., Bak-Klimek
etal., 2015; Camacho de Anda & Becerra, 2023). However, this cannot fully explain why similar
association were not found in second-generation immigrant students and further research
should expand these important findings to facilitate a deeper understanding of their
implications. Finally, results regarding institutionalized indicators revealed strong positive
associations of educational aspirations with students’ GPA, independent of immigrant status
(Study III), aligning with theoretical considerations and prior findings (e.g., Khattab et al.,
2022; Raudenska & Hamplova, 2022). While no direct relation of aspirations to the track
recommendation emerged beyond this, a positive indirect link of aspirations to track
recommendation mediated by students’ GPA was found, in line with prior findings which
implied that this indirect path via students’ grades was more impactful for the track
recommendation than the direct effect of educational aspirations (e.g., Dumont et al., 2019).
Thus, the results showed that educational beliefs held in the family could positively influence
both cognitive competences and select noncognitive outcomes, especially among first-
generation immigrant students, thereby contributing new insights to the research literature as
well as confirming prior findings, such as the positive link of educational aspirations to grades
as an institutionalized indicator of success that also emerged from the studies. Relating
educational beliefs to the family structure variables in turn did not support the assumption of
mediating the latter’s relations to indicators of school success, as parental responsibility was
only associated negatively with non-majority language use at the 10% alpha error-level and no
significant indirect effect on any outcome in the study emerged (Study I). While educational
aspirations were not directly tested as a mediator, they were not significantly correlated with
either socioeconomic status or language use at home in Study III. However, there was some
support for a moderating role of educational aspirations for the link of history of immigration
to school success, as findings showed that aspirations were positively associated with reading
competence and life satisfaction in first-generation immigrant students as discussed above.

Consequently, these results imply that high educational aspirations shared in the family may
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be especially beneficial for first-generation immigrant students’ and should be considered as
potential enablers of academic and psychological adaptation in these students.

Turning from family process variables to classroom process variables (Research
Question 2b), three aspects of teachers’ instructional focus during German language
instruction — reading-related support, support of language minority students, and cognitive
activation — were in the focus of the work at hand. However, findings were in opposition to
expectations based on theoretical considerations (e.g., Briihwiler & Blatchford, 2011;
Praetorius & Charalambous, 2018) and results in the extant literature (e.g., Hochweber &
Vieluf, 2018; M.-T. Wang et al., 2020) as the facets of instructional focus were associated
neither with cognitive competences, as indicated by students’ reading competence specifically,
nor with noncognitive, motivational outcomes in the form of reading enjoyment and self-
concept (Study IV). While some associations between the classroom structure and process
variables emerged, with higher shares of socioeconomically disadvantaged students being
linked to more reading-related support in a classroom and higher proportions of first-
generation immigrant — and, in the final analysis model of the study, language minority
students — to more frequent support of language minority students specifically, the presumed
mediating role of instructional focus could not be confirmed due to the lack of significant
relations between instructional focus and school success. These findings therefore add to the
conflicting empirical literature regarding instructional focus and quality as a mediator of
classroom composition effects (e.g., Rjosk et al., 2014, 2015; Wenger et al., 2020) and further
emphasize the necessity to investigate why these findings do not mirror the theoretically
grounded assumptions in this regard (e.g., Harker & Tymms, 2004; Rjosk, 2022). Potentially
contributing to the absence of mediation effects in the studies included in this dissertation may
be methodological aspects, namely the measurement of quantity, rather than quality, of the
three aspects of instructional focus as well as the sole reliance on teacher data for assessing
information regarding instruction without considering students’ perspective as well, as the
assessment of different aspects of instructional quality can vary substantially between teachers
and students (e.g., Fauth et al., 2014). Subsequently, changes in instructional focus by the
teacher may not result in the desired effect if these do not lead to more or better learning
opportunities from the students’ perspectives. This may similarly explain why no moderating

effect of teachers’ instructional focus on the association of students’ individual
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sociodemographic background — indicating family structure variables —and school success
emerged either (Study IV) despite some prior findings suggesting such interactions (e.g., Caro
et al., 2016; Ramazan, Danielson, et al., 2023). However, while the absence of mediating and
moderating effects of instructional focus contradicted expectations and raises the question
whether teachers are adequately equipped to adapt their instruction to the specific needs of
heterogeneously composed classrooms, it also suggests that teachers did not design their
instruction in a way that specifically benefitted students who were already privileged due to
their sociodemographic background as some extant findings indicate (e.g., Atlay et al., 2019).
In total, the investigation of instructional focus as a classroom process variable showed that
teachers adapted their instruction to the composition of their classroom in some dimensions,
but that a different focus of instruction did not in turn relate to improved school success in
terms of reading competence or motivation in the classroom as a whole, nor for individual

students depending on their sociodemographic background traits.

4.2 Limitations and Strengths

To promote a nuanced interpretation of the findings presented in this work, the
following sections will discuss overarching limitations and strengths, taking into account the
limitations and strengths of the individual studies as well. Both conceptual and methodological

aspects of the individual studies and the work at large will be considered and evaluated.

4.2.1 Limitations

Some limitations of the work at hand and the studies included in it should be
considered when interpreting the findings. First, while this dissertation at large successfully
investigates students’ school success as a multidimensional construct that includes cognitive
competences, noncognitive outcomes, and institutionalized indicators (see e.g., York et al.,
2015), only Study III directly included indicators of all three dimensions of school success
simultaneously, while the other studies focused on one or two dimensions. This allowed a
detailed, in-depth investigation of specific aspects of school success in each of the latter studies
which in turn facilitated the synthesis of these findings into a multidimensional framework of
school success in the broader context of this dissertation. However, as the dimensions of

success are associated with each other (e.g., Geng et al., 2023; Howard et al., 2021), including
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outcomes from all three dimensions in these studies as well may have led to more nuanced
findings that better represent to complex relations among the indicators of school success.
Additional conceptual limitations arise from the use of the overarching EST framework (e.g.,
Bronfenbrenner, 1979): While the model provides a strong theoretical foundation for the
process-context approach in the work at hand, regarding families and classrooms as two
central developmental contexts and the processes within these contexts to understand how
they shape school success, the broad scope of EST led to the omission of some aspects of the
theory in favor of a stronger focus on the aforementioned aspects. For one, individual
characteristics of each student may influence the way they interact with the structure and
processes of their environmental contexts (e.g., Bronfenbrenner, 1986), potentially leading to
different outcomes between students even given the same circumstances, but individual
characteristics were not included as explanatory variables in the studies of this dissertation
and instead only considered as select control variables in some studies (e.g., Study II: cognitive
abilities; Study IV: gender). Moreover, the separation of family structure variables and
individual student characteristics is neither trivial nor always unambiguously possible when
regarding sociodemographic background variables, as is the case in this work. For example,
language use at home was included as a family structure variable, as the language spoken in
the family environment marks an important feature of this microsystem. However, if a
student’s family primarily uses a language other than German in the home, this simultaneously
marks the student as bilingual, which arguably can —and, depending on the context,
should — rather be seen as an individual characteristic of the student. Beyond the individual
characteristics, another central aspect of students’ development lies in the chronosystem (e.g.,
Bronfenbrenner, 1992) and especially in late stages of EST development (framed as the third
and final phase of EST by Rosa & Tudge, 2013), process-person-context-time models that
include all four of these aspects are argued to be suited best to investigate their complex
relations and importance for development (e.g., Bronfenbrenner & Morris, 2006). Due to their
broad scope and complexity, these models are challenging for empirical investigation and
implementation and similar to the person characteristics, the chronosystem and especially the
development of student outcomes over time was not specifically included in the studies of the
work at hand beyond the considerations outlined in section 2.3 Students’ School Experience in

Times of Crisis. Similarly, as this dissertation focused on the role of two central microsystems
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specifically, more distal exo- and macrosystems (e.g., Bronfenbrenner, 1979) were not included
in the conceptual model and individual studies, and other potentially important microsystems
such as students’ neighborhoods or distal systems that may have specific importance for the
adaptation of some groups, such as immigrant-origin students (e.g., Suarez-Orozco et al.,
2018), were equally not considered. A final conceptual limitation is that theoretical
assumptions of reciprocity were not included in the studies at hand. Especially later iterations
of the EST framework point towards a reciprocal relation of the developing individual and their
environment (e.g., Bronfenbrenner & Morris, 2006; Rosa & Tudge, 2013), meaning that not
only the student and, in the context of this work, their school success is influenced by the
structural and process components of the family and classroom, but that the actors within
these microsystems also adapt their behavior and interaction depending on the student’s
development (see also e.g., Brithwiler & Blatchford, 2011, for a similar argument in SUM).
However, the studies presented here employed models that included only unidirectional
associations between processes and student outcomes, proposing that school success was
influenced by the family and classroom process variables but not including the theoretically
plausible opposite effects (e.g., parents reading more with children with lower reading
competence to support the development of their reading skills).

Beyond these conceptual limitations, there are further methodological restrictions that
should be noted and, in part, directly tie in with the conceptual aspects mentioned in the
preceding paragraph. As discussed, reciprocal paths were not conceptualized in the models
used in the individual studies, which is a direct consequence of the data used for analyses. The
three different surveys from which data was used in the dissertation at hand, the Corona
Student Survey (Study I), School Integration of Newly Immigrated Children joint research
project (Studies I and I1I), and the German Progress in International Reading Literacy Study
2021 survey (Study IV) all collected cross-sectional data whereas models investigating
reciprocity, such as cross-lagged panel models, require longitudinal data (e.g., Usami et al.,
2019). Similarly, as another consequence of the use of non-experimental cross-sectional data,
the causality of the associations between structure, process, and school success variables that
was implied in the conceptual model could not directly be statistically tested. Other
methodological limitations primarily concern the operationalization of variables in the studies.

Studies II through IV utilized data collected from primary school students, whose reports of
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socioeconomic information concerning their parents, such as education levels or occupation,
is presumably less accurate than that of older adolescents, who appear able to report these
information with relatively high accuracy (e.g., Lien et al., 2001; Ridolfo & Maitland, 2011).
Therefore, information regarding education and occupation should be acquired from the
parents themselves, rather than using children’s proxy reports, in order to form valid
indicators of socioeconomic status. Unfortunately, as a consequence of low return rates of the
parent questionnaires in both surveys used for these studies, parent data could not be used. As
an alternative indicator of socioeconomic status, the number of books at home as reported by
the children was used in line with the operationalization in prior research (e.g., Eriksson et al.,
2019; Hanushek & Woessmann, 2011) and studies that have shown it to be a central indicator
for socioeconomic status when investigating educational outcomes (e.g., Eriksson et al., 2021;
Heppt et al., 2022), but it would have been preferable to use it not as a standalone indicator,
but rather in addition to other indicators such as parents’ education and occupation to gain
more nuanced insight into the complex role of different facets of socioeconomic status for
school success. Similarly, the lack of information gathered from parents means that the family
processes were only assessed from the perspective of the students. While students’ perceived
frequency and quality of these process variables, such as parent-child reading or parental
involvement, is arguably central when investigating their associations with school success, the
direct involvement of parents in these activities means that additional insights could have been
obtained from multi-informant approaches that include parents’ perspective alongside that of
their children. A final methodological limitation concerning the operationalization of variables
in the work at hand must be considered in regard to the language use at home. In the studies,
the frequency of speaking German versus the students’ heritage language (or languages) in the
home serves an indicator for the quantity of language input in these languages in the family.
However, not only the quantity of exposure is important for developing language skills, but
also the quality of the exposure (e.g., Hoff, 2018; Persici et al., 2022) and thus, a measurement
of parents’ language proficiency in each spoken language in addition to the measure of relative
quantitative language use in the home would have facilitated a better, more detailed

representation of the exposure students experience in their families.
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4.2.2 Strengths

Beyond the limitations discussed in the previous section, this dissertation and the
individual studies included in it also exhibit a set of unique strengths. Among the conceptual
strengths is the theoretical foundation of the work at hand that integrates different key theories
under an EST framework (e.g., Bronfenbrenner, 1979, 1986) to enable the investigation of
school success in light of two central microsystems, the family and the classroom. While the
broad scope of EST, covering proximal and distal systems alike, makes it near impossible to
investigate it in empirical studies in full, the theory also provides an overarching framework
for focusing on the role of specific systems, especially proximal systems such as the family and
classroom. Following the approach of process-context models in ecological systems research
(e.g., Bronfenbrenner, 1986; Oishi, 2014), the separation of structural components of the
microsystem (i.e., the context) and processes in the microsystem offers key linking points to
other theoretical models concerned with the specific microsystems family and classroom,
respectively, rather than students’ environment as a whole. Regarding the family,
distinguishing structural components of the environment from process variables that act as
mediators is a core feature of prominent HLE models (e.g., Kluczniok et al., 2013; Lehrl et al.,
2020), which were integrated to identify relevant family processes. For the classroom
environment, especially SUM feature a similar distinction of structure and process
components of the environment (e.g., Brithwiler & Blatchford, 2011; Seidel, 2014), in line with
theoretical considerations regarding the mediation of school and classroom composition
effects specifically (e.g., Rjosk, 2022), and could therefore similarly be integrated into the
overarching EST perspective. This synthesis of theories represents a conceptual strength and
importantly also allowed accurate insights into the specific processes responsible for
facilitating and mediating the associations of different structural variables, specifically
sociodemographic background variables, with the diverse aspects of school success. Another
strength is the simultaneous consideration of multiple, different structure components that are
clearly separable but often confounded. As socioeconomic status, the language use at home,
and history of immigration are significantly associated with each other on the family level (e.g.,
Henschel et al., 2022) but also in terms of classroom composition (e.g., Wenger et al., 2020),
including only one of these structure variables without the others bears the risk of conflating

their relations with different measures of school success and therefore finding effects that over-
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or underestimate the true associations. Including multiple background characteristics as
structure variables simultaneously on the other hand, as was the case in the studies presented
in this works, allows to include the confounded nature of these variables in statistical modelling
and thereby investigate the true effects of each variable more precisely. Additionally, since
different studies in this work utilized samples that focused on students from specific groups,
based on their family structure — that is, socioeconomically disadvantaged students in Study I,
multilingual students in Study II, first- and second-generation immigrant compared to non-
immigrant students in Study III — while also including other structure variables, these studies
were especially suited to investigate processes in each of these groups under consideration of
other, confounded structure variables. Similarly, while only Study III included indicators of
school success from all three dimensions, all studies did include multiple indicators of success
nonetheless in line with theoretical considerations of existing models (e.g., York et al., 2015)
and practical considerations of official learning goals (e.g., KMK, 2022; Schulgesetz fiir das
Land Nordrhein-Westfalen, 2022), which can help to understand the individual aspects of
success in relation to other dimensions and aspects rather than in isolation. Moreover, in the
context of the present dissertation at large, the inclusion of a variety of indicators of school
success, comprising cognitive competences, noncognitive outcomes, and institutionalized
indicators, in the individual studies facilitated a comprehensive insight into the highly complex
construct that is school success through the synthetization of the findings of these studies. To
investigate the theoretically proposed associations, the studies in this work used appropriate,
state-of-the-art statistical methodology, for example (multi-group) path modeling (Studies I
and III), which marks a methodological strength — especially the use of multilevel structural
equation modeling with random slopes and cross-level interactions in Study IV to accurately
capture the complex relations between family and classroom structure and process variables
in regard to school success. Finally, the use of current data reflects another strength of the
study, as it allows to capture students’ school success during (Study I) and in the aftermath
(Studies II through IV) of the COVID-19 pandemic and concomitant school closures, which can
be classified as a collective life event of global scale (e.g., Wundrack et al., 2021). Due to the
unprecedented scale of disruption of in-person education and the subsequent challenges to
students’ learning and psychological well-being (e.g., Chen et al., 2024; Ludewig et al., 2025),

the situation of students during and following the school closures differs from that of students
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before the COVID-19 pandemic and, consequently, only recently acquired data can accurately

reflect the current situation of students.

4.3 Implications for Research and Practice

The work at hand and the studies comprised within it make an important contribution
to understanding the complex role of the family and classroom microsystem for students’
multidimensional school success and implications for future research and educational practice
both can be derived from the findings. Additionally, it is essential to consider the lacunae that
could not sufficiently be filled due to the limitations of this dissertation, as discussed
previously, and those that emerge from the presented results which should be considered in
future research as well. The following sections will consider these points in a discussion of the

implications for future research and educational practice.

4.3.1 Implications for Future Research

One aspect where future research can deepen the understanding of the associations in
the focus of the studies included in this dissertation, by improving on the methodological
limitations, is the measurement and operationalization of especially family structure variables
and, by extension, classroom structure in the form of sociodemographic composition.
Generally speaking, it would be preferrable for future research to make use of data assessed
not only from the students, but also their parents when investigating the family environment,
as outlined in section 4.2.1 Limitations. Additionally, it is important that future research
acknowledges the complexity of assessing students’ family environments in light of a
significant number of children and adolescents growing up in alternative family models beyond
the traditional family with two married parents and their children (e.g., Alexander et al., 2024;
Hochgiirtel et al., 2024). For example, in case of separated parents, there are growing trends
of fathers being more committed to staying involved in their children’s upbringing after the
separation than has been observed in earlier studies, as well as a substantial number of parents
choosing a shared residence model, where children spend roughly equal time in each parent’s
household (e.g., Lenz & Schlinzig, 2023; Walper et al., 2020). Consequently, the assumption
that students grow up in one singular family environment can — and must — be challenged, and

future research needs to address this by adopting alternative ways to accurately determine
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family structure and process components in complex family models (see e.g., Whorton et al.,
2021, for assessing socioeconomic status with complex family models in mind). In addition to
these more general considerations, the assessment of family language use specifically should
be refined in future studies as well. As has been mentioned previously, the quality of the
language input of each language spoken in the family should be assessed in addition to its
quantity, and further insights may be gained from differentiating the language use between the
student and each member of the family, respectively, as students in multilingual families may
not converse with each family member in the same language to the same degree. Similarly,
future research regarding family language use can build on the findings presented in Study II
specifically to develop assessments that enable more accurate quantification of the linguistic
distance between heritage and target languages, for example by including measures of
morphological or orthographic distance as well, and thereby facilitate a nuanced
understanding of the role these different aspects may play for the language learning of students
from different language backgrounds.

In addition to these implications for the assessment of data, future research should
consider conceptual implications as well to generate further insights beyond the findings of the
work at hand. As the individual studies included all investigated cross-sectional data (see 4.2.1
Limitations), future research should make use of longitudinal designs to facilitate a deeper
understanding of the relations of family and classroom structure and process variables for
school success for several reasons. One benefit of longitudinal studies is that the assumed
causality of associations can be examined more easily than is the case in (non-experimental)
cross-sectional studies. Moreover, designs with multiple points of measurement allow to
estimate reciprocal effects, which would be beneficial especially for investigating the relations
between process variables and school success (see e.g., Usami et al., 2019). Additionally,
longitudinal investigations can help to understand the role of different microsystems not only
for school success at a given time, but beyond that for the development of the different
cognitive competences and noncognitive skills (and, to a lesser degree, institutionalized
indicators that would be impacted by the individual’s development more indirectly) over time,
in line with the conceptualization of EST as a developmental framework and the inclusion of
the chronosystem (e.g., Bronfenbrenner, 1986; Bronfenbrenner & Morris, 2006). While

important insights can be generated for all students by applying these developmental,
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longitudinal perspectives, they can be especially beneficial for investigating the acculturation
experiences of first-generation immigrant and immigrant-origin students. For example, Lee et
al. (2019) argue for a dynamic perspective that takes into account different, partially
interconnected, components of acculturation processes: Acculturation timing (i.e., the
beginning of the acculturation process), tempo (i.e., the duration of the acculturation process),
synchrony (i.e., how synchronized acculturation processes are across different domains), and
pace (i.e., the speed of acculturation in a given domain). Longitudinal designs integrating
developmental and acculturation perspectives to investigate these aspects can be an essential
step in investigating acculturation processes in future research and can additionally create
insights into the way that acculturation and developmental processes interact in immigrant-
origin children and youth (e.g., Jugert & Titzmann, 2017; Titzmann & Jugert, 2024). Another
pathway for future research to generate deeper insights into the mechanisms behind the
influence of family and classroom structure and process variables can be the implementation
of mixed-methods designs that consider qualitative data in addition to quantitative surveys, as
the prior can facilitate a deeper understanding of students’ individual experiences. Similarly, a
better understanding of the way the specific mechanisms that influence children’s school
success can be achieved by including individual characteristics — for example attitudes,
cognitive abilities, or personality — of each child in addition to and interaction with the
structural and process components of their environment, creating complex person-process-
context models (e.g., Bronfenbrenner, 1986) that consider that, even within comparably
structured microsystems, the same processes may affect children with different individual
characteristics in different ways.

Other conceptual implications for future research can be derived from the outcomes
regarded in this work. While a variety of central indicators of school success were investigated
in the studies and embedded in a multidimensional framework separating cognitive
competences from noncognitive outcomes and institutionalized indicators of success, the
outcomes included are far from exhaustive when it comes to measuring school success, and
other indicators should be included in the future. As one example, school absenteeism should
be investigated in future research, as the roles of the different components of students’
environment have not conclusively been uncovered: Focusing on the family microsystem, a

recent review has shown that a link of socioeconomic status to school absenteeism has been
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well established, but the processes driving this relation are still poorly understood (Sosu et al.,
2021). Even more so, the role of other family structure variables such as immigrant origin and
language use is ambiguous (e.g., Fredriksson et al., 2024; Lim et al., 2019; Motti-Stefanidi et
al., 2015), and differing results in extant research may be an indicator for complex mechanisms
that vary by other features of students’ environment and should be investigated in more detail.
This example also demonstrates how future research may benefit from including more distal
systems as well: For immigrant-origin students, national and state policies regarding
immigration are important distal factors concerning their adaptation and success in school
(e.g., Schachner et al., 2018; Suarez-Orozco et al., 2018) and should be investigated to
understand differences in outcomes — including, but not limited to, school
absenteeism — between immigrant student populations in different countries and states, as
policies such as anti-discrimination legislations (Yang & Ham, 2017) or deportation arrests of
immigrants (Kirksey & Sattin-Bajaj, 2021) can have large impacts on these students.
Similarly, future research can benefit from giving stronger consideration to actors on
the school and policy levels to further understand why certain family and classroom structure
variables are associated with school success and how processes on a systemic level can be used
as motors for change. This can be especially beneficial in line with employing a perspective of
quantitative critical race theory (or QuantCrit; e.g., Gillborn et al., 2018), which can offer a
valuable perspective for future research to generate insights and investigate findings under
consideration of the central role of structural racism as a complex and deeply rooted
characteristic of society (e.g., Garcia et al., 2018). For example, the studies included in this
dissertation regarded different family structure variables in the form of sociodemographic
background characteristics to generate a nuanced understanding of the role of each of these
variables — which are often interrelated — as studying these variables in isolation can lead to
biased estimates due to the conflation of influences. However, employing a quantitative critical
race theory perspective, such a separation of effects can in turn run at risk of obfuscating the
role that racism and discrimination play at shaping these characteristics, for example by at
least implicitly encouraging the interpretation of socioeconomic status as a construct in
isolation rather than one that is influenced by racist discrimination of minoritized families
(e.g., Castillo & Gilborn, 2023). Similarly, comparing different students’ school success based

on characteristics of their family and school environments without considering the overarching
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influence of structural racism and other forms of discrimination can —implicitly or
explicitly — support interpretations and narratives of potential disadvantages as inherent to
marginalized groups rather than considering the societal and historic context that shapes these
disadvantages through mechanisms such as structural discrimination. Especially when
investigating marginalized groups, such as immigrant-origin and ethnically minoritized
students, it is therefore important to consider whether the research serves to highlight the
resources these communities possess and unveil the mechanisms behind disadvantages they
may face rather than simply ascribing them to these groups as inherent deficits (e.g., Civitillo
et al., 2025). Consequently, by employing the principles set forth by quantitative critical race
theory throughout the research process, future studies can align themselves more closely with
pursuing equity goals.

Additionally, to achieve a more comprehensive picture of students’ achievements and
competences, it can be beneficial for future research to not strictly focus on school success but
also include related outcomes that are not directly associated with to students’ education. One
important example for this are the language skills of students who speak a language other than
the majority language at home. While it is vital to understand whether these students face
disadvantages in school, especially in regard to language competences in the majority language
as has been investigated in this work, and identify mechanisms that can be used to support
them according to their specific needs, the focus on language competence in the majority
language alone as a facet of school success undermines the fact that these students have, at
least to some degree, achieved competences in a second language — their heritage language
spoken at home. This is in itself a desirable skill and may also act as a resource, for example
for future language learning (e.g., S. C. Chung et al., 2019), but may be overlooked if the focus
is placed on the majority language alone. By including measures of students’ competences in
their heritage language, future research can more accurately depict these students’ skills in a
comprehensive way and thereby promote a more holistic understanding of language
competence as well as contribute to unveiling the complex mechanisms of language learning
and cross-language transfer.

Furthermore, the investigation of how the different dimensions of school success
influence each other can be improved in future studies to generate more precise insights into

these processes, especially when incorporated in longitudinal designs. Finally, future research
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concerned with different aspects of school success—and especially noncognitive
outcomes — should carefully consider existing tendencies of siloing in research, as for example
regarding motivation research, where the diverging foci of different subdisciplines of
psychology, individual researchers’ focus on specific, singular aspects of motivation, and strict
borders between different theoretical traditions have been identified as hindering the overall
progress in the field (Wigfield & Elliot, 2024). Consequently, future research should aim to
apply an integrative theoretical approach to assessing indicators of school success where silos
might occur due to differing theoretical or historically grown traditions, such as motivation but

also for example well-being (e.g., Maddux, 2017).

4.3.2 Implications for Educational Practice

Similar to the implications for future research, the findings of the work at hand allow
to draw conclusions for educational practice as well that can have important consequences for
promoting educational equity for all students in light of their different family and classroom
environments. Focusing on the family microsystem first, it was shown that students’ school
success is associated with each of the different structural components — socioeconomic status,
language use, and history of immigration —in unique ways. Therefore, it is essential to
consider that different students may benefit more from support aimed at specific dimensions
of school success than others, depending on their family background. The complex results
regarding family structure variables’ association with cognitive competences and especially
motivational aspects of students’ noncognitive outcomes in primary and secondary school can
indicate that it is important to make support for students from socioeconomically deprived
family backgrounds accessible early to counteract the disadvantages experienced early in their
educational pathway already, and that support for these students should not focus on
competences alone but also include measures to increase motivational, noncognitive
outcomes. For non-majority family language use, ambiguous findings concerning reading
competence and motivational outcomes make it difficult to derive direct recommendations for
educational practice, but a negative association of multilingual students’ heritage languages’
lexical distance to German with reading competence (Study II) indicates that programs to
support the development of language competences in the majority language should be

constructed with keeping the features of students’ heritage languages in mind. Finally, while
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disadvantages were found for first-generation immigrant students in terms of reading
competence, their high motivation for reading can be used as a cornerstone for programs to
support immigrant students’ reading development in order to mitigate the aforementioned
discrepancies. Considering the family process variables as well, the positive effect of different
aspects of parental involvement especially for noncognitive student outcomes (Studies I and
III) indicates that parents should play a central role in programs aimed at reducing educational
inequity and disadvantages, and providing parents with resources, information, or training on
how to best be involved in their children’s education can potentially enable them to provide
opportunities to promote students’ motivation and well-being. For example, meta-studies and
reviews of parent-child reading interventions have been shown to be effective in improving
different outcomes such as expressive vocabulary (Heidlage et al., 2020) and psychosocial
functioning (in both children and parents, Xie et al., 2018) and while these tended to focus on
children of pre-school age, individual interventions have successfully been implemented to
support competences such as vocabulary and metacognitive skills in late primary school as well
(e.g., McElvany & Artelt, 2009). Similarly, parents’ educational beliefs and aspirations can be
another pathway to promote students school success, as they were shown to be positively
related to noncognitive outcomes and institutionalized indicators of success in general (Studies
I and III) and may be especially worthwhile to target in families of first-generation immigrant
students specifically, where additional positive associations with reading competence and life
satisfaction emerged.

Similarly, implications can be drawn from the results regarding structure and process
components of the classroom environment in Study IV. The findings implied that a high share
of students with sociodemographic risk in the classroom were the largest threat to competence
and motivational aspects of reading literacy, and while a high share of first-generation
immigrant students was additionally negatively associated with reading competence, more
language minority students in the classroom on average was linked to higher self-concepts. For
primary education in Germany, students are usually required to attend the school nearest to
their home ! (Eckhardt, 2021), meaning that the sociodemographic composition of classrooms

and schools directly reflects neighborhood markers of these aspects as well and major changes

1 With (conditional) exceptions in the states of Berlin, Brandenburg, North Rhine-Westphalia, and
Schleswig-Holstein.
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in the structure of primary education would be necessary to uncouple these links.
Consequently, unequal distribution of students within classrooms depending on their
sociodemographic family background will remain a challenge for the German education
system, and many others, in the foreseeable future and potential pathways to mitigate the
resulting inequalities should be focused in educational practice. As the investigation of central
process variables has shown, teachers adapt their instruction to the composition and specific
needs arising from it, for example by offering more reading-related support in classrooms with
high shares of socioeconomically disadvantaged students and support of language minority
students specifically in classrooms with many first-generation immigrant learners. However,
these specific foci of instruction did not, in turn, positively affect student outcomes, neither on
the classroom level, nor for individual students from these groups specifically. Therefore, it is
important to build on teachers’ existing competences to recognize the specific needs of a
classroom depending on its composition and support teachers in identifying ways in which
they can adapt their instruction to fulfil these needs and promote students’ school success
according to their potential beyond sociodemographic constraints. Additionally, it is central to
consider other mechanisms that may contribute to affecting school success depending on
classroom and school composition, such as a lack of resources (see e.g., Rjosk, 2022). To offset
these inequalities, large scale educational policy programs can play a pivotal role — such as the
recently adopted Startchancenprogramm (starting opportunities program) in Germany,
which aims to support structurally disadvantaged schools by supplying modern educational
resources, a budget for school and instruction development, and expand the staff for building
multi-professional teams in these schools over an extended period of time
(Bundesministerium fiir Bildung und Forschung, 2024). Such teams can promote multi-
professional cooperation, which so far has not been systematically implemented and is not
found frequently in German schools (e.g., Bohm-Kasper et al., 2016). While more systematic
research is needed to understand the circumstances under which multi-professional
cooperation is beneficial, extant findings demonstrate the positive potential of such
cooperation, for example for teachers but also specifically for at-risk students (e.g., Bates et al.,
2019; Borg & Drange, 2019). Therefore, evaluation of programs like the

Startchancenprogramm can provide further insights on pathways to handle educational
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inequity resulting from sociodemographic composition that may ultimately be extended to

other schools and the education system at large.

4.4 Conclusion

Students’ school success should be measured by a variety of different dimensions,
including cognitive competences, noncognitive outcomes, and institutionalized indicators of
success to adequately capture the complex and multidimensional construct in line with
theoretical considerations and learning goals (e.g., KMK, 2022; OECD et al., 2015; York et al.,
2015). Additionally, to understand why students may or may not succeed in schools according
to their individual potential, it is important to consider that the role of their environment
shaping their development and success in various ways. Accordingly, this dissertation at hand
built on EST (e.g., Bronfenbrenner, 1979, 1992) to investigate how structure variables of the
family and classroom — two central, proximal microsystems for students — were associated
with the different dimensions of school success, aiming to disentangle the confounded roles of
socioeconomic status, language use, and history of immigration in the family, and the
composition of the classroom in regard to these sociodemographic variables, respectively. In
addition, relevant process variables of these microsystems were investigated to elevate the
understanding of their role in mediating and moderating the associations between structure
variables and school success and identify the malleable aspects of these pathways that can be
used to facilitate school success in light of the specific characteristics of each students’
environment. Consequently, this work offers important insights into the complex associations
of aspects of students’ family and classroom environment with their multidimensional school
success. Regarding the family, the different sociodemographic structure variables were
associated with school success in varying ways, implying a generally beneficial role of higher
socioeconomic status — though this aspect may be less relevant for language minority and
immigrant-origin students —as well as disadvantages experienced by language minority
students, especially those speaking heritage languages more dissimilar to the majority
language German, and first-generation immigrant students, the latter showing discrepancies
especially in regard to language-related cognitive competences and institutionalized
indicators, but similar outcomes or advantages in regard to noncognitive outcomes. Parental

involvement and educational beliefs as process variables were —with small
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exceptions — generally positively related to select aspects of school success and while evidence
for a mediating role of these variables was limited, findings implied that educational beliefs
and immigrant status may interact, making high congruent educational aspirations especially
beneficial for first-generation immigrant students. With focus on the classroom, a high
concentration of socioeconomically at-risk students was especially detrimental to students’
school success, whereas the share of language minority students was positively, the share of
first-generation immigrant students negatively related only to select outcomes. Importantly,
the inclusion of aspects of teachers’ instructional focus revealed that teachers were adapting
their instruction in response to the composition of their classroom, but neither dimension of
instructional focus included in this work was in turn acting as a mediator of classroom level
effects of the composition, nor suitable to mitigate the negative associations of students’
individual sociodemographic background with their school success. The findings show that
students’ unique environments must be considered when determining factors to promote their
school success, while also indicating that different process variables and behaviors in the
family can be used as cornerstones for promoting and facilitating school success. Additionally,
the findings imply that teachers’ expertise in recognizing the specific classroom and adapting
their instruction accordingly should be built on to equip them with adequate tools to design
instruction in each classroom in a way that makes sure every student — independent of the
circumstances of their family background and the composition of their classroom — can
achieve school success. In conclusion, by building on central theories, this dissertation extends
the extant literature in regard to understanding how structural components of the family and
classroom microsystem are associated with students’ school success and identifying process
variables within these microsystems that may be used both to enhance the strengths students
and their proximal environment exhibit as well as to counteract disadvantages students may
experience in light of the structure of their family and classroom environment. Thereby, the
insights generated in this work offer important implications for educational practice as well as
future research to further investigate and promote educational equity and the school success
of all students according to their potential, independent of the characteristics of their

environment.
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5. Appendix
5.1 Supplemental Material for Study I

5.1.1 Online Resource 1

Table S1
MANOVA Statistics for the Influence of Gender, Grade and Living in a Single Parent

Household on Family Process and Structure Variables

Measure %4 F df p

Family process variables

Gender 0.02 0.38 6, 208 .893
Grade 0.07 1.30 6,208 .258
Single parent household 0.09 3.18 3,103 .027"

Family structure variables

Gender 0.07 1.27 6, 204 .273
Grade 0.07 1.22 6, 204 .206
Single parent household 0.04 1.32 3, 101 271

Note. MANOVA = Multiple analysis of variance; V = Pillai’s trace. Operationalization of the
measures: Gender (0 = male, 1 = female, 2 = diverse), grade (9 = 9" grade, 10 = 10t grade,
11 = 11*h grade), living in a single parent household (0 = living with both parents or other
guardians, 1 = living with only one parent)

“p < .05.
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5.1.2 Online Resource 2

Figure S1

Relations Between Family Structure Variables and Family Process Variables

Demanding-structuring

PI
SES '48***
Responsive- .
motivational PI 37
Immigrant 59"
background 1ot .

Parental responsibility
for learning

v

Note. The influence of living in a single-parent household on family process variables was
controlled for. Regression coefficients are standardized. Non-significant paths are not
depicted. Dashed arrows represent paths significant at p < .10.

'p <.10."p < .05. 7p < .01. 'p < .001.
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5.1.3 Online Resource 3

To check whether the potential biases indicated for Model 2 were substantial, we conducted
additional analyses using Bayes estimation incorporating prior information for all assumed
relations (e.g., Smid et al., 2020) to see whether we could replicate our reported findings.
Priors were derived by consulting previous findings in the literature and theoretical
assumptions. The posterior predictive p-value (PPP = 0.541) indicated good model fit. Results
are depicted in Fig. S2. Additionally, we found significant indirect associations of immigrant
background with extrinsic ( = -.06, p = .012) and intrinsic learning motivation (f = -.06, p =

.049), both mainly mediated via demanding-structuring PI.

Figure S2
Relations Between Family Structure Variables and Process Variables and Individual

Student Outcomes with Bayesian Estimator (Model 2)

Demanding- 21" Extrinsic learning
structuring PI ‘ motivation
s
'42***
SES (J\)
Responsive- Intrinsic learning 29"
motivational PI motivation '
Immigrant
background
32

Parental responsibility
for learning

Participation in
learning activities

Note. The influence of living in a single-parent household on family process variables was
controlled for. Regression coefficients are standardized. Non-significant paths are not
depicted. Dashed arrows represent paths significant at p < .10.

'p <.10."p < .05. 7p < .01. 'p < .001.
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5.2 Supplemental Material for Study III
5.2.1 Electronic Supplement 1: Additional Information Regarding the First- and

Second-Generation Student Subsamples

Table S1.1

Composition of the G1IS Subsample

Measure n/

M(SD)

Country of origin

Syria 38
Spain 7
Iraq 6
Romania 6
Poland 5
Tiirkiye 5
Other European country (EU) 2 7
Other European country (non-EU) b 6
Other non-European country ¢ 22
Average years of residence in Germany 6.09 (2.46)

Notes. Countries of origin that were reported by at least five students are listed individually.
aIncluding Bulgaria, Croatia, Italy.

bIncluding Bosnia and Herzegovina, Kosovo, North Macedonia, Russia, United Kingdom.
¢Including Afghanistan, Angola, Cameroon, Eritrea, Ghana, Guinea, India, Iran, Lebanon,

Morocco, Nigeria, Somalia, Sudan, Tunisia.
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5.2.2 Electronic Supplement 2: Correlation Tables for All Measures in the Full

Sample and Subsamples

Table S2.1
Item and Scale Information for the Full Sample as well as the G1IS, G2IS, and NIS

Subsamples
Measure M SD a % missing
Family language 2 0.62 — — 1.5
(1 = mostly German) 0.34/ 0.64/ 0.88 1.0/ 1.5/ 1.0
SES 2 0.41 — — 5.9
(1 = above-average) 0.25/ 0.37/ 0.60 5.9/ 4.4/ 6.9
Educational aspirations 2 0.62 — — 9.2
(1 = high aspirations) 0.61/ 0.71/ 0.57 8.8/ 7.4/ 10.9
Parent-child reading 2.82 1.66 — 2.6
3.25/ 2.44/ 2.65 1.57/1.64/ 1.70 2.9/ 2.9/ 2.0
Reading competence 11.59 4.77 .88 1.5
10.01/ 11.93/ 12.95 4.23/ 4.69/ 4.91 .85/ .86/ .90 2.0/ 0.0/ 2.0
Grade point average 4.37 0.81 — 20.7
4.15/ 4.49/ 4.50 0.78/ 0.77/ 0.82 19.6/16.2/ 24.8
Life satisfaction 5.48 0.59 .65 0.4
5.48/ 5.47/ 5.50 0.69/ 0.51/ 0.54 .70/.60/.61 1.0/ 0.0/ 0.0
Track recommendation @ 0.30 — — 16.6
(1 = Gymnasium) 0.19/ 0.42/ 0.32 15.7/ 8.8/ 22.8

Note. The upper value in each row, printed in bold, depicts the value for the total sample.
Among the lower values in each row, the first refers to the G1IS, the second to the G2IS, and
the third to the NIS subsample, respectively.

2aDummy-coded binary variable.
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Table S2.2

Correlations of All Measures in the Full Sample

Measure »w 2 6 @ 6 6 O 6

1) Family language 2 - .09 .01 -12° 177 18 -o00 .06 -.13
(1 = mostly German)

2) SESa - -.06 .03 16" 157 .08 165 -14°
(1 = above average)

3) Educational aspirations 2 - -.04 18 41" 07 24" -.07
(1 = high)

4) Parent-child reading - -28 -a3 31" -12  -.00

5) Reading competence - 41 -.03 277 -18"

6) GPA - a1 .64 -.33"

7) Life satisfaction - .01  -.12

8) Track recommendation @ - -26"
(1 = Gymnasium)

9) Age -

aDummy-coded binary variable.

p < .05.
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Table S2.3

Correlations of All Measures in the G1IS Subsample

Measure »w 2 6 @ 6 6 O 6

1) Family language 2 - -03 -.05 -11 .02 .02 -.05 -.02 -.01
(1 = mostly German)

2) SESa - .06 .03 .05 .14 .03 23" -.19
(1 = above average)

3) Educational aspirations 2 -  -.03 25° 47" .20 16 -.09
(1 = high)

4) Parent-child reading - -20" -11 32" -.13 .01

5) Reading competence - 43" .09 29" -27

6) GPA - 12 .59° -.35

7) Life satisfaction - -08 -12

8) Track recommendation 2 - -.26"

(1 = Gymnasium)
9) Age

aDummy-coded binary variable.

p < .05.
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Correlations of All Measures in the G2IS Subsample
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Measure »w 2 6 @ 6 6 O 6

1) Family language 2 - -.04 11 .07 -.02 .22 .01 .08 -.03
(1 = mostly German)

2) SESa - -.09 .13 .06 .04 .26° .10 -.13
(1 = above average)

3) Educational aspirations 2 - -.20 .19 .32 .04 .30° .02
(1 = high)

4) Parent-child reading - -22 -24 32" -22  -.09

5) Reading competence - 24  -.13 .27 .02

6) GPA - .02 725 -28"

7) Life satisfaction - .01 -.18

8) Track recommendation? - -24

(1 = Gymnasium)
9) Age

aDummy-coded binary variable.

p < .05.
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Table S2.5
Correlations of All Measures in the NIS Subsample
Measure »w 2 6 @ 6 6 O 6
1) Family language 2 - -1 .06 -.10 .16 .07 .05 -.10 -.04
(1 = mostly German)
2) SESa - -12 .08 14 .10 .03 .08 .06
(1 = above average)
3) Educational aspirations 2 - .07 .14 46" -.06 28" -.09
(1 = high)
4) Parent-child reading -  -20" .03 28" .04 -.04
5) Reading competence - 39" -1 18  -.06
6) GPA - 15 63" -.23"
7) Life satisfaction - 12 -.06
8) Track recommendation @ - -18

(1 = Gymnasium)
9) Age

aDummy-coded binary variable.

p < .05.
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5.2.3 Electronic Supplement 3: Robustness Check Comparing First-Generation

Immigrant and Native-Born Students

Interpretation of the Results of the Robustness Check in Comparison to Results
of the Main Analyses

Overall, results of the robustness check comparing GiIS to a combined sample of
native-born students (i.e., G2IS and NIS) were comparable to results of the main analyses.
Regarding RQ1 (see Table S3.1), we found that GiIS had an on average significantly lower
reading competence and GPA, findings that also emerged in the main analyses in comparison
to NIS and G2IS. As in the main analysis, no significant group difference emerged in regard to
life satisfaction. Finally, G1IS had a significantly lower probability of receiving an academic
track recommendation compared to their native-born peers, which was similarly found for
G1IS and G2IS in the main analysis. Therefore, results of the robustness check for RQ1 were
congruent with the findings reported for the main analyses, which also aligns with the lack of
statistically significant differences in all outcomes between G2IS and NIS reported in the
manuscript, implying that these students were similar in school success and differences mostly
occurred between native-born students and G1IS.

Similarly, model results of the robustness check for RQ2 generally aligned with the
main analyses as well (see Table S3.2). Importantly, the unique positive association of
educational aspirations and life satisfaction in G1IS was statistically significantly different
from the native-born group, where no relation between the two variables emerged, comparable
to the main analyses. The largest deviation from the main analyses emerged in the relation of
SES and life satisfaction, which had been positive in the G2IS group only and statistically
significantly different at the 10% level from associations in the G1IS and NIS groups in the
main analyses. In the combined native-born group, the association of the two variables was no
longer statistically significantly different from zero, nor from the association found in the G1IS
group, as shown by a subsequent Wald test. All in all, we conclude that the results from the
robustness check for RQ2 show no strong evidence for a lack of analytic power due to the
somewhat smaller subsample sizes in the main analyses, and that the overall benefits of
regarding the three groups separately in the main analyses therefore outweigh the potential

downsides.
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Table S3.1
Results of Regression Analyses Regarding RQ1 (Robustness Check)
Reading Track
competence GPA Life satisfaction recommendation
b SE b SE b SE b SE
Immigrant status (reference: native-born students)
First-generation immigrant student -0.54" 0.14 -0.48" 0.14 -0.02 0.15 -0.51" 0.18
R2 .07 .05 .00 .06
Note. Reading competence, GPA, and life satisfaction were standardized before the analyses.

“p < 0.05
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5.2.4 Electronic Supplement 4: Tables Depicting Full Results of the Analyses

Regarding Research Questions 1 and 2

Table S4.1

Results of Regression Analyses Regarding RQ1

Reading Track
competence GPA Life satisfaction = recommendation
b SE b SE b SE b SE

Model 1
Immigrant status (reference: NIS)
Gi1IS -0.63* 0.17 -0.52* 0.15 -0.05 0.17 -0.43 0.23

Gz2IS -0.21 0.17 -0.11 0.18 -0.07 0.15 0.19 0.23

R2 .08 .06 .00 .06

Note. Reading competence, GPA, and life satisfaction were standardized before the analyses.
Coefficients that are printed bold indicate that differences between first- and second-
generation immigrant students were statistically significant.

p < 0.05.
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Notes [cont.]. Superscript letters indicate statistically significant different effect sizes between
groups (Wald tests) at the 5% error level. Superscript letters printed in italics indicate
statistically significant differences at the 10% error level.

Reading competence, GPA, and life satisfaction were standardized before analyses.
Coefficients for track recommendation are also standardized.

In addition to the results depicted in the table, a significant correlation between reading
competence and GPA emerged in the GiIS subgroup (r =.23) and in the NIS subgroup
(r = .27). No other correlations among the independent and dependent variables, respectively,

reached statistical significance.
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5.3 Supplemental Material for Study IV
5.3.1 Online Resource 1: Distribution of the Proportion of Students with
Socioeconomic Risk, Language Minority Students, and 1st Generation

Immigrant Students in Classrooms

Figure S1.1

Distribution of classrooms based on the proportion of students with socioeconomic risk

15-
) B
E — |
(o]
E _
o 10- u
E — —
L
5 | —
3
2 _ h
3
’ | M
D_ 1 L} 1 1 1 1 1 1 ﬂ H 1 1
0 10 20 30 40 20 60 70 80 90 100

% of students with socioeconomic risk in the classroom



268 |

Figure S1.2

Distribution of classrooms based on the proportion of language minority students

15- m

10-

Number of classrooms
[
[
|

0- ﬂ R B E
0 10 20 30 40 50 60 70 8 90 100
% of language minority students in the classroom



| 269

Figure S1.3

Distribution of classrooms based on the proportion of 1st generation immigrant students
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5.3.2 Online Resource 2: Information Regarding the Multiple Imputation of

Missing Data

Description of the multilevel multiple imputation

We used the mice package (van Buuren & Groothuis-Oudshoorn, 2011) in R 4.3.1, run
in the RStudio environment, to impute missing values (see Figure S2.1 for the missing data
pattern) as this allowed us to specify the two-level structure of the dataset in the imputation
model. The imputation model also included auxiliary variables that were not part of the
analysis models to improve the accuracy of imputation. For each variable that had missing
values, we considered appropriate variables from the student, parent, teacher, and principal
questionnaires as well as the classroom tracking lists that we expected to relate to the variable
in question based on theoretical reasoning and prior empirical findings. The imputation model
was built in an iterative process: First, the predictor matrix was build including only the
variables of interest. Then, auxiliary variables were included in a stepwise process for each
variable of interest to find the best prediction model. The influx-outflux pattern presented in
Figure S2.2 shows that a large number of variables with high outflux values, indicating high
potential as predictors in imputations of other variables. A number of variables with lower
outflux values was kept in the imputation model as well, as these were auxiliary variables that
were chosen as predictors for specific variables rather than for their general high predictive
potential. Figure S2.3 shows convergence plots for all variables of interest, which imply that
healthy convergence was achieved. Finally, density plots of the distribution of observed and
imputed values for each variable are depicted in Figure S2.4. Distributions of the imputed
values on the variables of interest match the observed distributions well, further indicating that

imputation was successful and the imputed data can be used for further analyses.
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Figure S2.2
Fluxplot of all variables of interest and auxiliary variables used in the final multilevel

multiple imputation model
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Convergence plots for the imputation of variables included in the final analyses across ten

iterations
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variables ATBR09C and ATBR0o9D only had one missing value on the classroom level each,

therefore standard deviation for the imputations of these variables is zero in all iterations.
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Figure S2.4

Distribution of imputed values compared to observed values for all variables of interest
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5.3.3 Online Resource 3: Pre-Analyses of Random Slopes and Cross-Level
Interactions of Individual-Level Sociodemographic Factors and Instructional

Focus

Table S3.1
Results of Pre-analyses Regarding the Association of Socioeconomic Risk with Measures of

Reading Literacy and the Moderating Role of Reading-Related Support

Reading Reading Reading self-
competence enjoyment concept
b SE b SE b SE
Individual level
Socioeconomic risk -0.21" 0.05 -0.38" 0.04 -0.10" 0.03
Language minority -0.11" 0.05 0.04 0.04 -0.02 0.03
Immigrant status (1%t gen.) 0.01 0.07 0.15" 0.06 0.05 0.05
Cross-level interactions
Socioeconomic risk) -0.06 0.10 0.12 0.10 0.07 0.07
x Reading-related support
Composition effects
[P] Socioeconomic risk -1.00" 0.20 -0.33" 0.15 -0.39" 0.12
[P] Language minority 0.23 0.22 -0.19 0.15 0.34" 0.14
[P] Immigrant status (1stgen.) -0.72" 0.32 0.20 0.23 -0.31 0.19

Classroom level — Predicting moderating variables

Reading-related support

b SE
[P] Socioeconomic risk 0.51 0.28
[P] Language minority -0.19 0.30
[P] Immigrant status (1%t gen.) -0.04 0.45

Note. To identify all potential interaction effects, the significance of cross-level interactions
was tested one-sided and with a significance level of a = .10.
[P] = Proportion of students with this marker in the classroom.

p < .05.
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Table S3.2

Results of Pre-analyses Regarding the Association of Socioeconomic Risk with Measures of

Reading Literacy and the Moderating Role of Support of Language Minority Students

(LMS)
Reading Rpading Reading self-
competence enjoyment concept
b SE b SE b SE
Individual level
Socioeconomic risk -0.21" 0.05 -0.38" 0.04 -0.10" 0.03
Language minority -0.11" 0.05 0.03 0.04 -0.02 0.03
Immigrant status (1%t gen.) 0.02 0.07 0.15" 0.06 0.06 0.05
Cross-level interactions
Socioeconomic risk) 0.01 0.04 0.00 0.04 0.00 0.03
x Support of LMS
Composition effects
[P] Socioeconomic risk -0.99" 0.20 -0.33" 0.16 -0.39" 0.13
[P] Language minority 0.23 0.22 -0.19 0.15 0.34" 0.14
[P] Immigrant status (1stgen.) -0.73" 0.32 0.19 0.23 -0.31 0.20

Classroom level — Predicting moderating variables

Support of language minority students

b SE
[P] Socioeconomic risk 0.50 0.50
[P] Language minority 1.05 0.57
[P] Immigrant status (1%t gen.) 1.90" 0.83

Note. To identify all potential interaction effects, the significance of cross-level interactions
was tested one-sided and with a significance level of a = .10.
[P] = Proportion of students with this marker in the classroom.

p < .05.
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Table S3.3
Results of Pre-analyses Regarding the Association of Socioeconomic Risk with Measures of

Reading Literacy and the Moderating Role of Cognitive Activation

Reading Reading Reading self-
competence enjoyment concept
b SE b SE b SE
Individual level
Socioeconomic risk -0.21" 0.05 -0.38" 0.04 -0.10" 0.03
Language minority -0.11" 0.05 0.03 0.04 -0.02 0.03
Immigrant status (1%t gen.) 0.02 0.07 0.15" 0.06 0.05 0.05
Cross-level interactions
Socioeconomic risk) -0.02 0.13 0.13 0.12 -0.03 0.09
x Cognitive activation
Composition effects
[P] Socioeconomic risk -1.00" 0.20 -0.34" 0.16 -0.40" 0.13
[P] Language minority 0.23 0.22 -0.19 0.15 0.35 0.14
[P] Immigrant status (1stgen.) -0.72" 0.32 0.20 0.23 -0.32 0.20

Classroom level — Predicting moderating variables

Cognitive activation

b SE
[P] Socioeconomic risk -0.03 0.20
[P] Language minority 0.11 0.22
[P] Immigrant status (1%t gen.) -0.35 0.33

Note. To identify all potential interaction effects, the significance of cross-level interactions
was tested one-sided and with a significance level of a = .10.
[P] = Proportion of students with this marker in the classroom.

p < .05.
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Table S3.4
Results of Pre-analyses Regarding the Association of Language Minority Status with

Measures of Reading Literacy and the Moderating Role of Reading-Related Support

Reading Reading Reading self-
competence enjoyment concept
b SE b SE b SE
Individual level
Socioeconomic risk -0.20" 0.05 -0.38" 0.04 -0.10" 0.03
Language minority -0.11" 0.05 0.03 0.04 -0.02 0.03
Immigrant status (1%t gen.) 0.02 0.07 0.15" 0.06 0.06 0.05
Cross-level interactions
Language minority. 0.15" 0.12 0.01 0.11 0.02 0.08
x Reading-related support
Composition effects
[P] Socioeconomic risk -1.00" 0.20 -0.33" 0.16 -0.39" 0.13
[P] Language minority 0.22 0.22 -0.19 0.15 0.34" 0.14
[P] Immigrant status (1stgen.) -0.72" 0.32 0.19 0.23 -0.32 0.20

Classroom level — Predicting moderating variables

Reading-related support

b SE
[P] Socioeconomic risk 0.52 0.29
[P] Language minority -0.18 0.31
[P] Immigrant status (1%t gen.) -0.04 0.46

Note. To identify all potential interaction effects, the significance of cross-level interactions
was tested one-sided and with a significance level of a = .10.
[P] = Proportion of students with this marker in the classroom.

'p <.10.p < .05.
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Table S3.5
Results of Pre-analyses Regarding the Association of Language Minority Status with

Measures of Reading Literacy and the Moderating Role of Support of Language Minority

Students (LMS)
Reading Rpading Reading self-
competence enjoyment concept
b SE b SE b SE
Individual level
Socioeconomic risk -0.21" 0.05 -0.38" 0.04 -0.10" 0.03
Language minority -0.12" 0.05 0.03 0.04 -0.02 0.03
Immigrant status (1%t gen.) 0.02 0.07 0.15" 0.06 0.06 0.05
Cross-level interactions
Language minority. 0.03 0.05 0.02 0.04 0.01 0.03
x Support of LMS
Composition effects
[P] Socioeconomic risk -0.99" 0.20 -0.33" 0.16 -0.39" 0.12
[P] Language minority 0.23 0.22 -0.19 0.15 0.34" 0.14
[P] Immigrant status (1stgen.) -0.72" 0.32 0.19 0.23 -0.32 0.20

Classroom level — Predicting moderating variables

Support of language minority students

b SE
[P] Socioeconomic risk 0.50 0.50
[P] Language minority 1.05 0.57
[P] Immigrant status (1%t gen.) 1.90" 0.83

Note. To identify all potential interaction effects, the significance of cross-level interactions
was tested one-sided and with a significance level of a = .10.
[P] = Proportion of students with this marker in the classroom.

p < .05.
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Table S3.6
Results of Pre-analyses Regarding the Association of Language Minority Status with

Measures of Reading Literacy and the Moderating Role of Cognitive Activation

Reading Reading Reading self-
competence enjoyment concept
b SE b SE b SE
Individual level
Socioeconomic risk -0.21" 0.05 -0.38" 0.04 -0.10" 0.03
Language minority -0.11" 0.05 0.03 0.04 -0.02 0.03
Immigrant status (1%t gen.) 0.02 0.07 0.15" 0.06 0.05 0.05
Cross-level interactions
Language minority. 0.16 0.15 -0.00 0.13 -0.04 0.10
x Cognitive activation
Composition effects
[P] Socioeconomic risk -1.00" 0.20 -0.33" 0.15 -0.39" 0.13
[P] Language minority 0.23 0.22 -0.19 0.15 0.35 0.14
[P] Immigrant status (1stgen.) -0.73" 0.32 0.19 0.23 -0.32 0.20

Classroom level — Predicting moderating variables

Cognitive activation

b SE
[P] Socioeconomic risk -0.03 0.20
[P] Language minority 0.12 0.22
[P] Immigrant status (1%t gen.) -0.36 0.33

Note. To identify all potential interaction effects, the significance of cross-level interactions
was tested one-sided and with a significance level of a = .10.
[P] = Proportion of students with this marker in the classroom.

p < .05.
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Table S3.7
Results of Pre-analyses Regarding the Association of Immigrant Status (1t gen.) with

Measures of Reading Literacy and the Moderating Role of Reading-Related Support

Reading Reading Reading self-
competence enjoyment concept
b SE b SE b SE
Individual level
Socioeconomic risk -0.20" 0.05 -0.38" 0.04 -0.10" 0.03
Language minority -0.11" 0.05 0.04 0.04 -0.02 0.03
Immigrant status (1%t gen.) 0.01 0.08 0.15" 0.07 0.06 0.05
Cross-level interactions
Immigrant status (1%t gen.)w.y 0.25" 0.18 0.06 0.15 0.14 0.12
x Reading-related support
Composition effects
[P] Socioeconomic risk -1.00" 0.20 -0.33" 0.16 -0.39" 0.13
[P] Language minority 0.22 0.22 -0.20 0.15 0.34" 0.14
[P] Immigrant status (1stgen.)  -0.71" 0.32 0.19 0.24 -0.32 0.20

Classroom level — Predicting moderating variables

Reading-related support

b SE
[P] Socioeconomic risk 0.52 0.29
[P] Language minority -0.18 0.31
[P] Immigrant status (1%t gen.) -0.04 0.46

Note. To identify all potential interaction effects, the significance of cross-level interactions
was tested one-sided and with a significance level of a = .10.
[P] = Proportion of students with this marker in the classroom.

'p <.10.p < .05.
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Table S3.8

Results of Pre-analyses Regarding the Association of Immigrant Status (1t gen.) with

Measures of Reading Literacy and the Moderating Role of Support of Language Minority

Students (LMS)
Reading Rpading Reading self-
competence enjoyment concept
b SE b SE b SE
Individual level
Socioeconomic risk -0.21" 0.05 -0.38" 0.04 -0.10" 0.03
Language minority -0.11" 0.05 0.04 0.04 -0.02 0.03
Immigrant status (1%t gen.) -0.02 0.08 0.17" 0.07 0.08 0.05
Cross-level interactions
Immigrant status (1t gen.)w.y 0.07 0.07 -0.06 0.06 -0.07" 0.05
x Support of LMS
Composition effects
[P] Socioeconomic risk -0.99" 0.20 -0.33" 0.16 -0.39" 0.12
[P] Language minority 0.23 0.22 -0.20 0.15 0.34" 0.14
[P] Immigrant status (1stgen.) -0.69" 0.32 0.17 0.24 -0.34 0.20

Classroom level — Predicting moderating variables

Support of language minority students

b SE
[P] Socioeconomic risk 0.50 0.50
[P] Language minority 1.05 0.57
[P] Immigrant status (1%t gen.) 1.90" 0.83

Note. To identify all potential interaction effects, the significance of cross-level interactions
was tested one-sided and with a significance level of a = .10.
[P] = Proportion of students with this marker in the classroom.

'p < .10."p < .05.
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Table S3.9
Results of Pre-analyses Regarding the Association of Immigrant Status (1t gen.) with

Measures of Reading Literacy and the Moderating Role of Cognitive Activation

Reading Reading Reading self-
competence enjoyment concept
b SE b SE b SE
Individual level
Socioeconomic risk -0.20" 0.05 -0.38" 0.04 -0.10" 0.03
Language minority -0.11" 0.05 0.04 0.04 -0.02 0.03
Immigrant status (1%t gen.) 0.00 0.08 0.15" 0.07 0.06 0.05
Cross-level interactions
Immigrant status (1%t gen.)w.y -0.01 0.26 0.03 0.20 0.05 0.15
x Cognitive activation
Composition effects
[P] Socioeconomic risk -1.00" 0.20 -0.33" 0.15 -0.39" 0.13
[P] Language minority 0.23 0.22 -0.20 0.15 0.35 0.14
[P] Immigrant status (1stgen.)  -0.71" 0.32 0.19 0.23 -0.32 0.20

Classroom level — Predicting moderating variables

Cognitive activation

b SE
[P] Socioeconomic risk -0.03 0.20
[P] Language minority 0.12 0.22
[P] Immigrant status (1%t gen.) -0.36 0.33

Note. To identify all potential interaction effects, the significance of cross-level interactions
was tested one-sided and with a significance level of a = .10.

[P] = Proportion of students with this marker in the classroom.

p < .05.
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5.3.4 Online Resource 4: Mplus syntaxes for analysis Models 1—3

Annotated Mplus syntax for Model 1

TITLE: DEMOGRAPHIC DIVERSITY, READING LITERACY, AND INSTRUCTIONAL FOCUS
Research Question 1

Independent Variables (classroom & individual level):
Socioeconomic risk [SER],
Language minority status [LMS],
First-generation immigrant status [MIG]

Dependent Variables (classroom & individual level):
Reading competence [READ],
Reading enjoyment [RMOT],
Reading self-concept [RASC]

Control Variables (classroom & individual level):
Previous achievement [GRADE],
Female gender [GENDF]

Latent-measurement/manifest-aggregation modelling

DATA:
FILE = implist001100.dat;
TYPE = imputation;
VARIABLE:

NAMES

IDSTUD IDCLASS

ASBG04 ASBG03 TR MIG

ASRREA

ASBRO7B ASBR0O7C ASBRO7D ASBRO7E ASBRO7F ASBRO7H
ASBR0O8B ASBR0O8C ASBR0O8D ASBROSE ASBROSF

ATBR0O9C ATBROYD ATBROYE ATBROOF

ATXE34A ATXE34B ATXE34C ATXE34D ATXE34G ATXE34F
GRADE GENDF

ASXEO4A ASBHO2A ASXEO2 ASBH04 ASXE18B ASBROSA
ASXE25A ASXE25B ASXE25C ASXE25D TR ARB

ASXE20B ASXE20C ASXE20D GRADE MA

TOTWGT TCHWGT

ASRREA M;

USEVAR = ASRREA
ASBRO7B ASBR0O7C ASBRO7D ASBRO7E ASBRO7F ASBRO7H
ASBR0O8B ASBROSC ASBR0OSD ASBROSE ASBROSF
GRADE GENDF
SER LMS MIG
SER cl LMS cl MIG cl GRADE cl GENDF cl;

CLUSTER = IDCLASS;

WITHIN

SER LMS MIG GRADE GENDEF;

BETWEEN = SER cl LMS cl MIG cl GRADE cl GENDF cl;
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DEFINE:
IF (ASBG04 <= 2) THEN SER = 1;
IF (ASBG04 >= 3) THEN SER = 0;
IF (ASBGO3 <= 2) THEN 1LMS = 1;
IF (ASBGO3 >= 3) THEN LMS = 0O;
IF (TR MIG <= 3) THEN MIG = 1;
IF (TR_MIG == 4) THEN MIG = O;

center SER LMS MIG GRADE GENDF (groupmean);

SER cl = cluster mean (SER) ;
LMS cl = cluster mean (LMS) ;

GRADE cl = cluster mean GRADE)

(S
(
MIG cl = cluster mean (MIG) ;
(
GENDF cl = cluster mean (

GENDF')

standardize ASRREA;

standardize ASBRO7B ASBRO7C ASBRO7D ASBRO7E ASBRO7F ASBRO7H;
standardize ASBR0O8B ASBRO8C ASBR0O8D ASBRO8E ASBROSF;

ANALYSIS:

TYPE = twolevel;

MODEL:

Measurement error for single indicators:
F by Y@1l; Y@theta -> with theta = (l-reliability)*sample variance
Reliability of single indicators in the model is estimated as follows:
For student variables, a standard estimate of .85 is used
Exception: Gender is assumed to be reliably reported, therefore rel =

|
|
|
|
|
1
1 Immigration is rated by teachers who have access to information
regarding

H! that aspect and therefore assumed to give highly reliable answers

! Grades are assumed to be reported with high precision but since there
are

1 factors beside the actual previous achievement influencing the
grades,

tH reliability is set lower

! For reading competence, plausible values are used instead of
competence

! estimates, which is a different way to handle measurement insecurity.
[ Therefore, reliability is assumed to be 1 to avoid overestimation of
! measurement error

'l See Marsh & Lidtke (2009), Marsh et al. (2012) and

'l Becker et al. (2022) for model specifications

Swithin%
SERw by SER@1; SER@.031; ! rel (estimated) = .85, var = 0.205
LMSw by LMS@1; LMS@.023; ! rel (estimated) = .85, var = 0.152
MIGw by MIGEQ1; MIGR.008; ! rel (estimated) = .95, var = 0.169
GRADEwW by GRADE@1l; GRADE@.944; ! rel (estimated) = .85, var = 6.296
GENDFw by GENDF@1; GENDF@.00; I rel (estimated) =1
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READw by ASRREA@1; ASRREA@.00; ! rel(estimated) =1
RMOTw by ASBRO7B ASBRO7C ASBRO7D ASBRO7E ASBRO7F ASBRO7H;
RASCw by ASBR08B ASBR0O8C ASBR08D ASBRO8E ASBROS8F;

SERw with LMSw MIGw GRADEw;
LMSw with MIGw GRADEw;
MIGw with GRADEw;

READw with RMOTw RASCw;
RMOTw with RASCw;

READw on SERw (READSERwW)

READw on LMSw (READLMSwW) ;

READw on MIGw (READMIGW) ;
( )
( )

’

READw on GRADEw (READGRAw) ;
READw on GENDFw (READGENw) ;
RMOTw on SERw RMOTSERwW) ;
RMOTw on LMSw RMOTLMSw) ;

( )
( )
RMOTw on MIGw (RMOTMIGwW) ;
( )
( )

RMOTw on GRADEw (RMOTGRAwW) ;
RMOTw on GENDFw (RMOTGENw) ;
RASCw on SERw RASCSERw) ;
RASCw on LMSw RASCLMSw) ;

( )
( )
RASCw on MIGw (RASCMIGW) ;
( )
( )

RASCw on GRADEw (RASCGRAwW) ;
RASCw on GENDFw (RASCGENw) ;
Sbetween$

SERDb by SER cl@l; SER cl@.00;
LMSb by LMS cl@l; LMS cl@.00;
MIGDb by MIG cl@l; MIG cl@.00;

GRADEb by GRADE cl@l; GRADE cl@.00;
GENDFb by GENDF cl@l; GENDF cl@.00;

READb by ASRREAQL; ASRREA@.00;
RMOTb by ASBRO7B ASBRO7C ASBRO7D ASBRO7E ASBRO7F ASBRO7H;
RASCb Dby ASBRO8B ASBR0O8C ASBR08D ASBROSE ASBROSE;

SERDb with LMSb MIGb GRADEDb;
LMSb with MIGb GRADED;
MIGb with GRADEDb;

READb with RMOTb RASCDh;
RMOTb with RASCDb;

’

READb on SERD (READSERD)

READb on LMSb (READLMSD) ;

READb on MIGDb (READMIGD) ;
( )
( )

READb on GRADEb (READGRAD) ;
READb on GENDFb (READGEND) ;
RMOTb on SERDb (RMOTSERD) ;

RMOTb on LMSb (RMOTLMSD) ;



RMOTb on MIGb
RMOTb on GRADEDb
RMOTb on GENDFDb

RASCb on SERD
RASCb on LMSb
RASCb on MIGb
RASCb on GRADEDb
RASCb on GENDFDb

MODEL CONSTRAINT:

new
new

new
new

(
(
(

(
(
(
(
(

RMOTMIGDb) ;
RMOTGRAD) ;
RMOTGEND) ;

RASCSERD)

RASCLMSD) ;

RASCMIGD) ;
)
)

’

’

RASCGRADb
RASCGENDb

’

READSERc READLMSc READMIGc
RASCSERc RASCLMSc RASCMIGc

READGRAc RMOTGRAc RASCGRAcC
READGENc RMOTGENc RASCGENc

READSERC
READLMSc
READMIGc
READGRAC
READGENCc

RMOTSERc =

RMOTLMSc
RMOTMIGc
RMOTGRAC
RMOTGENCc

RASCSERC
RASCLMSc
RASCMIGc
RASCGRAC
RASCGENCc

(
(
new (RMOTSERc RMOTLMSc RMOTMIGc
(
(

READSERb-READSERwW;
READLMSb-READLMSw;
READMIGb-READMIGwW;
READGRAb-READGRAW;
READGENb-READGENwW;

RMOTSERb-RMOTSERwW;
RMOTLMSb-RMOTLMSw;
RMOTMIGb-RMOTMIGw;
RMOTGRAb-RMOTGRAwW;
RMOTGENb-RMOTGENw;

RASCSERb-RASCSERwW;
RASCLMSb-RASCLMSw;
RASCMIGb-RASCMIGw;
RASCGRAb-RASCGRAW;
RASCGENb-RASCGENw;

OUTPUT: stdyx sampstat;

)
)
)
)
)

’
’

’

’

’
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Annotated Mplus syntax for Model 2

TITLE: DEMOGRAPHIC DIVERSITY, READING LITERACY, AND INSTRUCTIONAL FOCUS

Research Question 2

Independent Variables
Socioceconomic risk
Language minority status
First-generation immigrant status
Dependent
Reading
Reading
Reading
Mediating
Reading-related support
Support of language-minority students
Cognitive activation
Control Variables
Previous achievement
Female gender

Variables
enjoyment

Variables

competence

self-concept

(classroom & individual level) :
[SER],

[LMS],

[MIG]
(classroom & individual level) :
[READ],

[RMOT],

[RASC]

(classroom level):

[TBAS]

[TLMS]
[TCOA]

(classroom & individual level):

[GRADE],

[gender f]

Latent-measurement/manifest-aggregation modelling

DATA:

FILE
TYPE

VARIABLE:

NAMES

USEVAR

CLUSTER

WITHIN

implist001100.dat;
= imputation;

IDSTUD IDCLASS

ASBG04 ASBGO3 TR MIG

ASRREA

ASBRO7B ASBRO7C
ASBR0O8B ASBROSC
ATBRO9C ATBROID
ATXE34A ATXE34B
GRADE GENDF
ASXEO4A ASBHO2A
ASXE25A ASXE25B
ASXE20B ASXE20C
TOTWGT TCHWGT
ASRREA M;

ASRREA
ASBRO7B
ASBR0OS8B
ATXE34A
ATBRO9C
ATXE34F
GRADE GENDF
SER LMS MIG

ASBRO7C
ASBR0O8C
ATXE34B
ATBRO9D

ASBRO7D ASBRO7E ASBRO7F ASBRO7H
ASBR0O8D ASBROSE ASBROSF

ATBROY9E ATBROOF

ATXE34C ATXE34D ATXE34G ATXE34F

ASXE02 ASBH04 ASXE18B ASBROSA
ASXE25C ASXE25D TR ARB
ASXE20D GRADE MA

ASBRO7D ASBRO7E ASBRO7F ASBRO7H
ASBR08D ASBROSE ASBROSF

ATXE34C ATXE34D ATXE34G

ATBROYSE ATBROISF

SER_cl LMS cl MIG cl GRADE cl GENDF cl;

IDCLASS;

SER LMS MIG GRADE GENDEF;
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BETWEEN = ATXE34A ATXE34B ATXE34C ATXE34D ATXE34G
ATBRO9C ATBRO9D ATBRO9YE ATBROIF
ATXE34F
SER_cl LMS cl MIG cl GRADE cl GENDF cl;

DEFINE:
IF (ASBG04 <= 2) THEN SER = 1;
IF (ASBG04 >= 3) THEN SER = 0;
IF (ASBGO3 <= 2) THEN 1LMS = 1;
IF (ASBGO3 >= 3) THEN LMS = 0;
IF (TR_MIG <= 3) THEN MIG = 1;
IF (TR _MIG == 4) THEN MIG = O;

center SER LMS MIG GRADE GENDF (groupmean);
center ATXE34A ATXE34B ATXE34C ATXE34D ATXE34G
ATBRO9C ATBRO9D ATBROSE ATBROSF
ATXE34F (grandmean);

SER _cl = cluster mean (SER) ;
LMS cl = cluster mean (LMS) ;
MIG cl = cluster mean (MIG) ;

GRADE cl = cluster mean (GRADE) ;
GENDF cl = cluster mean (GENDF) ;

standardize ASRREA;
standardize ASBRO7B ASBRO7C ASBRO7D ASBRO7E ASBRO7F ASBRO7H;
standardize ASBR0O8B ASBRO8C ASBR0O8D ASBRO8E ASBROSEF;

standardize ATXE34A ATXE34B ATXE34C ATXE34D ATXE34G;
standardize ATBRO9C ATBRO9D ATBRO9E ATBROOSF;
standardize ATXE34F;

ANALYSIS:

TYPE = twolevel;

MODEL:

Measurement error for single indicators:
F by YQ@1l; Y@theta -> with theta = (l-reliability)*sample variance
Reliability of single indicators in the model is estimated as follows:
For student variables, a standard estimate of .85 is used
Exception: Gender is assumed to be reliably reported, therefore rel =

|
|
|
|
|
1
! Immigration is rated by teachers who have access to information
regarding

I that aspect and therefore assumed to give highly reliable answers

! Grades are assumed to be reported with high precision but since there
are

! factors beside the actual previous achievement influencing the
grades,

M reliability is set lower

! For reading competence, plausible values are used instead of
competence

! estimates, which is a different way to handle measurement insecurity.
[ Therefore, reliability is assumed to be 1 to avoid overestimation of
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|

|
|

! measurement error

! See Marsh & Liudtke (2009), Marsh

et al. (2012) and

! Becker et al. (2022) for model specifications
Swithin$

SERw by SER@1; SER@.031; ! rel (estimated) = .85, var
LMSw by LMS@1l; IMS@.023; ! rel (estimated) .85, var
MIGw by MIGE1; MIGE@.008; ! rel (estimated) = .95, var
GRADEw by GRADE@1l; GRADE@.944; ! rel(estimated) = .85, var
GENDFw by GENDF@1l; GENDF@.00; ! rel (estimated) =

READw by ASRREA@1; ASRREA@.00; ! rel(estimated) =

RMOTw by ASBR0O7B ASBRO7C ASBRO7D ASBRO7E ASBRO7F ASBRO7H;
RASCw by ASBR08B ASBR0O8C ASBR08D ASBRO8E ASBROS8E;

SERwW with LMSw MIGw GRADEw;

LMSw with MIGw GRADEwW;

MIGw with GRADEw;

READw with RMOTw RASCw;

RMOTw with RASCw;

READw on SERw (READSERW) ;

READw on LMSw (READLMSw) ;

READw on MIGw (READMIGW) ;

READw on GRADEw (READGRAwW) ;

READw on GENDFw (READGENw) ;

RMOTw on SERw (RMOTSERW) ;

RMOTw on LMSw (RMOTLMSw) ;

RMOTw on MIGw (RMOTMIGW) ;

RMOTw on GRADEw (RMOTGRAwW) ;

RMOTw on GENDFw (RMOTGENw) ;

RASCw on SERw (RASCSERW) ;

RASCw on LMSw (RASCLMSw) ;

RASCw on MIGw (RASCMIGwW) ;

RASCw on GRADEw (RASCGRAwW) ;

RASCw on GENDFw (RASCGENw) ;
$between%

SERDb by SER cl; SER cl@.00;

LMSDb by LMS cl; LMS cl@.00;

MIGb by MIG cl; MIG cl@.00;

GRADEDb by GRADEicl; GRADEicl@.OO;

GENDFb by GENDF cl; GENDF cl@.00;

READb Dby ASRREA; ASRREAQR.00;

RMOTb by ASBRO7B ASBRO7C ASBRO7D ASBRO7E ASBRO7F ASBRO7H;
RASCb by ASBR08B ASBR0O8C ASBR08D ASBRO8SE ASBROS8E;

TBAS by ATXE34A ATXE34B ATXE34C ATXE34D ATXE34G;

TCOA by ATBR0O9C ATBROSD ATBRO9E ATBROSF;

TLMS by ATXE34F; ATXE34F@Q.00;

o O OO

.205
.152
.169
.296



SERDb
LMSb
MIGb

READDb
RMOTb

TBAS
TCOA

READDb
READDb
READDb
READDb
READDb

RMOTb
RMOTDb
RMOTDb
RMOTb
RMOTb

RASCb
RASCb
RASCb
RASCb
RASCb

with LMSb MIGb GRADEDb;
with MIGb GRADEDb;
with GRADEDb;

with RMOTb RASCb;
with RASCDb;

with TCOA TLMS;

with TLMS;

on SERD (READSERD) ;
on LMSb (READLMSDb) ;
on MIGDb (READMIGD) ;
on GRADEb (READGRAD) ;
on GENDFb (READGEND) ;
on SERD (RMOTSERD) ;
on LMSb (RMOTLMSDb) ;
on MIGDb (RMOTMIGD) ;
on GRADEDb (RMOTGRAD) ;
on GENDFb (RMOTGEND) ;
on SERDb (RASCSERD) ;
on LMSb (RASCLMSDb) ;
on MIGDb (RASCMIGD) ;
on GRADEb (RASCGRAD) ;
on GENDFb (RASCGEND) ;

'l Mediator effects

TBAS
TBAS
TBAS
TBAS

TCOA
TCOA
TCOA
TCOA

TLMS
TLMS
TLMS
TLMS

READDb
RMOTb
RASCb

READb
RMOTDb
RASCDb

READDb
RMOTb
RASCDb

on
on
on
on

on
on
on
on

on
on
on
on

on
on
on

on
on
on

on
on
on

SERDb
LMSb
MIGb
GRADED

SERDb
LMSb
MIGb
GRADED

SERb
LMSb
MIGb
GRADED

TBAS
TBAS
TBAS

TCOA
TCOA
TCOA

TLMS
TLMS
TLMS

’

SERTBAS
LMSTBAS
MIGTBAS
GRATBAS

’

’

’

—~ o~~~
—_ — — —

SERTCOA) ;
LMSTCOA) ;
)
)

’

MIGTCOA
GRATCOA

—~ o~~~

’

’

SERTLMS
LMSTLMS
MIGTLMS
GRATLMS

’

’

’

—~ o~~~
—_ — — —

(TBASREAD) ;
(TBASRMOT) ;
(TBASRASC) ;

(TCOAREAD) ;
(TCOARMOT) ;
(TCOARASC) ;

(TLMSREAD) ;
(TLMSRMOT) ;
(TLMSRASC) ;
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MODEL CONSTRAINT:

'l Defining composition effects

'l Names are: [DV]

[IV]c

new (READSERc READLMSc READMIGc
RASCSERc RASCLMSc RASCMIGc
RMOTSERc RMOTLMSc RMOTMIGc
READGRAc RMOTGRAc RASCGRAcC
READGENc RMOTGENc RASCGENc) ;

|
! Names are: [DV]
! with MVs:
|
|

B
C =
L

Defining mediated effects

_[IV] [MV]
Reading-related support [TBAS]
Cognitive activation [TCOA]

Support of language-minority students

new (REA_SE B REA LM B REA MI B
MOT SE B MOT LM B MOT MI B
ASC _SE B ASC_LM B ASC MI B
REA SE C REA LM C REA MI C
MOT SE C MOT LM C MOT MI C
ASC SE C ASC_LM C ASC MI C
REA SE L REA LM L REA MI L
MOT SE L MOT LM L MOT MI L
ASC _SE L ASC_LM L ASC MI L);

READSERC
READLMSc
READMIGc
READGRAC
READGENCc

RMOTSERC
RMOTLMSc
RMOTMIGc
RMOTGRAC
RMOTGENC

RASCSERC
RASCLMSc
RASCMIGc
RASCGRAC
RASCGENCc

REA SE B =

REA LM B
REA MI B

MOT SE B =

MOT LM B

MOT MI B =

ASC_SE B =

ASC_LM B

ASC MI B =

READSERb-READSERwW;
READLMSb-READLMSw;
READMIGb-READMIGwW;
READGRAb-READGRAwW;
READGENb-READGENwW;

RMOTSERb-RMOTSERwW;
RMOTLMSb-RMOTLMSw;
RMOTMIGb-RMOTMIGw;
RMOTGRAb-RMOTGRAwW;
RMOTGENb-RMOTGENwW;

RASCSERb-RASCSERwW;
RASCLMSb-RASCLMSw;
RASCMIGb-RASCMIGw;
RASCGRAb-RASCGRAW;
RASCGENb-RASCGENw;

SERTBAS*TBASREAD;
LMSTBAS*TBASREAD;
MIGTBAS*TBASREAD;

SERTBAS*TBASRMOT;
LMSTBAS*TBASRMOT;
MIGTBAS*TBASRMOT;

SERTBAS*TBASRASC;
LMSTBAS*TBASRASC;
MIGTBAS*TBASRASC;

[TLMS]
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REA SE C = SERTCOA*TCOAREAD;
REA IM C LMSTCOA*TCOAREAD;
REA MI C = MIGTCOA*TCOAREAD;

MOT SE C = SERTCOA*TCOARMOT;
MOT LM C = LMSTCOA*TCOARMOT;
MOT MI_C = MIGTCOA*TCOARMOT;

ASC_SE _C = SERTCOA*TCOARASC;
ASC LM C = LMSTCOA*TCOARASC;
ASC MI_C = MIGTCOA*TCOARASC;

REA SE L SERTLMS*TLMSREAD;
REA IM L LMSTLMS*TLMSREAD;
REA MI L = MIGTLMS*TLMSREAD;

MOT SE L SERTLMS*TLMSRMOT;
MOT LM L LMSTLMS*TLMSRMOT;
MOT MI L = MIGTLMS*TLMSRMOT;

ASC_SE L = SERTLMS*TLMSRASC;
ASC LM L = LMSTLMS*TLMSRASC;
ASC MI L = MIGTLMS*TLMSRASC;

OUTPUT: stdyx sampstat;
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Annotated Mplus syntax for Model 3

TITLE: DEMOGRAPHIC DIVERSITY, READING LITERACY, AND INSTRUCTIONAL FOCUS
Research Question 3

Independent Variables (classroom & individual level):
Socioeconomic risk [SER],
Language minority status [LMS],
First-generation immigrant status [MIG]
Dependent Variables (classroom & individual level) :
Reading competence [READ],
Reading enjoyment [RMOT],
Reading self-concept [RASC]
Mediating/moderating Variables (classroom level & cross-level
interaction) :
Reading-related support [TBAS]
Support of language minority students [TLMS]
Control Variables (classroom & individual level):
Previous achievement [GRADE],
Female gender [gender f]

DATA:

FILE = implist001125.dat;
TYPE = imputation;

VARIABLE:
NAMES IDSTUD IDCLASS

ASBG04 ASBG03 TR MIG

ASRREA

ASBRO7B ASBRO7C ASBRO7D ASBRO7E ASBRO7F ASBRO7H
ASBR0O8B ASBR0O8C ASBR0O8D ASBROSE ASBROSF

ATBR0O9C ATBRO9D ATBROOE ATBROOF

ATXE34A ATXE34B ATXE34C ATXE34D ATXE34G ATXE34F
GRADE GENDF

ASXE04A ASBHO2A ASXEO2 ASBH04 ASXE18B ASBROSA
ASXE25A ASXE25B ASXE25C ASXE25D TR ARB

ASXE20B ASXE20C ASXE20D GRADE MA

TOTWGT TCHWGT

ASRREA M;

USEVAR = ASRREA
ASBRO7B ASBRO7C ASBRO7D ASBRO7E ASBRO7F ASBRO7H
ASBRO8B ASBR0O8C ASBR08D ASBROSE ASBROSF
ATXE34A ATXE34B ATXE34C ATXE34D ATXE34G
ATXE34F
GRADE GENDF
SER LMS MIG
SER cl LMS cl MIG cl GRADE cl GENDF cl;

CLUSTER

IDCLASS;
WITHIN = SER LMS MIG GRADE GENDE;

BETWEEN ATXE34A ATXE34B ATXE34C ATXE34D ATXE34G
ATXE34F

SER_cl LMS cl MIG cl GRADE cl GENDF cl;
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DEFINE:
IF (ASBG0O4 <= 2) THEN SER = 1;
IF (ASBG04 >= 3) THEN SER = O0;
IF (ASBGO3 <= 2) THEN 1LMS = 1;
IF (ASBGO3 >= 3) THEN LMS = O0;
IF (TR _MIG <= 3) THEN MIG = 1;
IF (TR _MIG == 4) THEN MIG = O;

center SER LMS MIG GRADE GENDF (groupmean) ;

SER_cl = cluster mean (SER) ;
LMS cl = cluster mean (LMS) ;
MIG cl = cluster mean (MIG) ;

GRADE cl = cluster mean (GRADE) ;
GENDF cl = cluster mean (GENDF) ;

standardize ASRREA;
standardize ASBRO7B ASBRO7C ASBRO7D ASBRO7E ASBRO7F ASBRO7H;
standardize ASBRO8B ASBRO8C ASBRO8D ASBRO8E ASBROSFE;

standardize ATXE34A ATXE34B ATXE34C ATXE34D ATXE34G;
standardize ATXE34F;

ANALYSIS:
TYPE = twolevel random;
ESTIMATOR = bayes;

FBITERATIONS = 40000;
BCONVERGENCE = 0.05;

CHAINS = 4;
PROCESSORS = 20;
MODEL

! Measurement error for single indicators:

! F by Y@1l; Y@theta -> with theta = (l-reliability)*sample variance

! Reliability of single indicators in the model is estimated as follows:

! For student variables, a standard estimate of .85 is used

! Exception: Gender is assumed to be reliably reported, therefore rel =

! Immigration is rated by teachers who have access to information
regarding

! that aspect and therefore assumed to give highly reliable answers

! Grades are assumed to be reported with high precision but since there
are

I factors beside the actual previous achievement influencing the
grades,

! reliability is set lower

! For reading competence, plausible values are used instead of
competence

H estimates, which is a different way to handle measurement insecurity.
[ Therefore, reliability is assumed to be 1 to avoid overestimation of
t measurement error

'l See Marsh & Liudtke (2009), Marsh et al. (2012) and
'l Becker et al. (2022) for model specifications
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rel (estimated) = .85, var
rel (estimated) .85, var
rel (estimated) = .95, var
rel (estimated) = .85, var
rel (estimated) = 1
rel (estimated) =1

ASBRO7E ASBRO7F ASBRO7H;
ASBROBE ASBROSEF;

ASBRO7B ASBRO7C ASBRO7D ASBRO7E ASBRO7F ASBRO7H;
ASBR0O8B ASBROS8C ASBR0O8D ASBROSE ASBROSF;

Swithin%

SERwW by SER@1; SER@.031; !
LMSw by LMS@1; LMS@.023; !
MIGw by MIGE1; MIGR.008; !
GRADEw by GRADE@1l; GRADE@.944; !
GENDFw by GENDF@1l; GENDF@.00; !
READw by ASRREA@1; ASRREA@.00; !
RMOTw by ASBRO7B ASBRO7C ASBRO7D
RASCw by ASBR08B ASBR0O8C ASBRO8D
SERw with LMSw MIGw GRADEw;
LMSw with MIGw GRADEwW;

MIGw with GRADEw;

READw with RMOTw RASCw;

RMOTw with RASCw;

READw on SERw (READSERW) ;

sLRC | READw on LMSw;

sMRC | READw on MIGw;

READw on GRADEw (READGRAwW) ;
READw on GENDFw (READGENw) ;
RMOTw on SERw (RMOTSERW) ;
RMOTw on LMSw (RMOTLMSw) ;
RMOTw on MIGw (RMOTMIGW) ;
RMOTw on GRADEw (RMOTGRAW) ;
RMOTw on GENDFw (RMOTGENw) ;
RASCw on SERw (RASCSERW) ;
RASCw on LMSw (RASCLMSw) ;

sMSC | RASCw on MIGw;

RASCw on GRADEw (RASCGRAW) ;
RASCw on GENDFw (RASCGENw) ;
$between%

SERDb by SER cl; SER cl@.00;
LMSb by LMS cl; LMS cl@.00;
MIGb by MIG cl; MIG cl@.00;
GRADEDb by GRADE_Cl; GRADE_CI@.OO;
GENDFb by GENDF_Cl; GENDF_CI@.OO;
READb by ASRREA; ASRREAQ.00;
RMOTb by

RASCb by

TBAS by ATXE34A ATXE34B ATXE34C
TLMS by ATXE34F; ATXE34F@.00;
SERD with ILMSb MIGb GRADEDb;

LMSb

with MIGb GRADED;

ATXE34D ATXE34G;

o O O O

.205
.152
.169
.296



MIGb with GRADEDb;

READb with RMOTb RASCDb;
RMOTb with RASCb;

READb on SERD ( )
READb on LMSb ( )
READb on MIGb (READMIGD) ;
READb on GRADEDb ( )
READb on GENDFDb ( )

RMOTb on SERDb ( )
RMOTb on LMSb ( )
RMOTb on MIGb (RMOTMIGD) ;
RMOTb on GRADEDb ( )
RMOTb on GENDFDb ( )

RASCb on SERDb ( )
RASCb on LMSDb ( )
RASCb on MIGb (RASCMIGD) ;
RASCb on GRADEDb ( )
RASCb on GENDFb ( )

'l IV --> Moderators

TBAS on SERD;

TLMS on LMSb;
TLMS on MIGDb;

'l Random slopes

[sLRC] (READLMSw) ;
[sMRC] (READMIGW) ;
[sMSC] (RASCMIGw) ;

sLRC on TBAS;
sMRC on TBAS;
sMSC on TLMS;

MODEL CONSTRAINT:

|
|

!
|

Defining composition

Names are:

new (READSERC
RASCSERC
RMOTSERC
READGRAC
READGENC

[DV] [IV]c

READLMSc
RASCLMSc
RMOTLMSc
RMOTGRAC
RMOTGENc

READSERDb
READLMSDb

READGRADb
READGENDb

RMOTSERDb
RMOTLMSb

RMOTGRAb
RMOTGENDb

RASCSERDb
RASCLMSb

RASCGRADb
RASCGENDb

’

’

’

’

’

’

’

’

’

’

’

’

(significant paths from M2 only)

effects

READMIGc
RASCMIGc
RMOTMIGc
RASCGRAC
RASCGENCc) ;

READSERC
READLMSc
READMIGc
READGRAC
READGENCc

READSERb-READSERwW;
READLMSb-READLMSw;
READMIGb-READMIGwW;
READGRAb-READGRAwW;
READGENb-READGENwW;
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RMOTSERc = RMOTSERb-RMOTSERw;
RMOTLMSc RMOTLMSb-RMOTLMSw;
RMOTMIGc = RMOTMIGb-RMOTMIGw;
RMOTGRAC RMOTGRAb-RMOTGRAwW;
RMOTGENc = RMOTGENb-RMOTGENw;

RASCSERc = RASCSERb-RASCSERw;
RASCLMSc RASCLMSb-RASCLMSw;
RASCMIGc RASCMIGb-RASCMIGwW;
RASCGRAc = RASCGRAb-RASCGRAw;
RASCGENc = RASCGENb-RASCGENw;

OUTPUT:

techl tech8 tech9;

PLOT:

TYPE = plot2;
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5.3.5 Online Resource 5: Additional Information Regarding Results of Models 1—

3

Table S5.1

Association of Control Variables with Measures of Reading Literacy in Model 1

Reading competence Reading enjoyment Reading self-concept

b SE b SE b SE

Individual level effects

Previous achievement 0.24" 0.01 0.06 0.01 0.10" 0.01

Gender (female) -0.02 0.03 0.16" 0.03 0.02 0.02

R2ithin 42 .13 .24
Composition effects

Previous achievement -0.12" 0.03 -0.04 0.02 -0.06" 0.02

[P] Gender (female) 0.38 0.24 0.18 0.16 0.17 0.13

R2petween .60 .47 .55

Note. [P] = Proportion of students with this marker in the classroom.

p < .05.
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Table S5.2
Intercorrelations of Independent and Control Variables as well as Dependent Variables,

Respectively, in Model 1

(W @ 6 W 6 e O 6

(1) Socioeconomic risk - .01" .01" -.10° -.00

(2) Language minority .02" - .01" -.08" -.00

(3) Immigrant status (15t gen.) .02" .03" - -.05° -.00

(4) Previous achievement -.32" -18" -15 - .03"

(5) Gender (female) -.00 .00 .00 17" -

(6) Reading competence - .02" .02
(7) Reading enjoyment .03" - .01
(8) Reading self-concept .08 06" -

Note. Unstandardized correlation coefficients on the individual level are reported in the
lower triangle, on the classroom level in the upper triangle. Correlations between

dichotomous variables are tetrachoric correlations.

p < .05.
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Table S5.3
Association of Control Variables with Measures of Reading Literacy and Mediating

Variables in Model 2

Reading competence Reading enjoyment Reading self-concept

b SE b SE b SE
Individual level effects
Previous achievement 0.24" 0.01 0.06" 0.01 0.10" 0.01
Gender (female) -0.02 0.03 0.16" 0.03 0.02 0.02
R2tmin 42 .13 .24
Composition effects
Previous achievement -0.11" 0.03 -0.04 0.02 -0.06" 0.02
[P] Gender (female) 0.32 0.25 0.20 0.17 0.14 0.13
R2petween .61 .49 .58
Classroom level — Predicting mediating variables
Reading-related = Support of language Cognitive
support minority students activation
b SE b SE b SE
Previous achievement 0.08 0.05 -0.04 0.08 0.04 0.04
R2petween .04 .16 .03

Note. Paths between classroom gender composition and mediating variables were not
included in the model as no theoretical associations were assumed.

[P] = Proportion of students with this marker in the classroom.

p < .05.
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Table S5.4

Intercorrelations of Independent and Control Variables, Mediating Variables, and Dependent Variables, Respectively, in Model 2

(1 (2 3) @ G 6 O @® (9 (o) (1
(1) Socioeconomic risk - .01" .01" -10" -.00
(2) Language minority .02" - .01" -.08 -.00
(3) Immigrant status (15t gen.) .02" .03" -  -05 -.00
(4) Previous achievement -.32°  -18" -15" - .03"
(5) Gender (female) -.00 .00 .00 17" -
(6) Reading-related support - .10 15"
(7) Support of language minority students n/a - .04
(8) Cognitive activation n/a n/a -
(9) Reading competence - 02" 02"
(10) Reading enjoyment 03" - o1"
.08" .06" -

(11) Reading self-concept

Note. Standardized correlation coefficients on the individual level are reported in the lower triangle, on the classroom level in the

upper triangle. Correlations between dichotomous variables are tetrachoric correlations. As mediating variables were measured on

the classroom level, correlations for the individual level are not calculated.

p < .05.
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Table S5.5

Association of Control Variables with Measures of Reading Literacy in Model 3

Reading competence Reading enjoyment Reading self-concept

b SE b SE b SE
Individual level effects
Previous achievement 0.24" 0.01 0.06 0.01 0.10" 0.01
Gender (female) -0.02 0.03 0.16" 0.03 0.02 0.02
Composition effects
Previous achievement -0.12" 0.03 -0.04 0.02 -0.06" 0.02
[P] Gender (female) 0.40 0.24 0.21 0.17 0.18 0.14

Note. [P] = Proportion of students with this marker in the classroom.

p < .05.
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Table S5.6
Intercorrelations of Independent and Control Variables, Moderating Variables, and

Dependent Variables, Respectively, in Model 3

O @ 66 W 66 e OO @

(1) Socioeconomic risk - .01" .01" -10" -.00

(2) Language minority .02" - .01" -.08" -.00

(3) Immigrant status (15t gen.) .02" .03" -  -.05 -.00

(4) Previous achievement -.32°  -18" -a15" - .04"

(5) Gender (female) -.00 .00 .00 17" -

(6) Reading competence - .02" .03"
(7) Reading enjoyment .03" - .01"
(8) Reading self-concept .08" .06" -

Note. Unstandardized correlation coefficients on the individual level are reported in the lower
triangle, on the classroom level in the upper triangle. Correlations between dichotomous

variables are tetrachoric correlations.

p < .05.
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5.4 Contributions of the Doctoral Candidate to the Studies in the Cumulative
Dissertation

In this section, the contributions of the doctoral candidate to each of the four studies
included in the cumulative dissertation are described. For this purpose, the Contributor Role
Taxonomy (CRediT; Brand et al., 2015 3) system is used, which differentiates fourteen possible
contributor roles: Conceptualization, data curation, formal analysis, funding acquisition,
investigation, methodology, project administration, resources, software, supervision,
validation, visualization, writing — original draft, and writing — review & editing. The degree of
contribution for each role can further be specified as either lead, equal, or supporting

contribution. Only the roles that apply to the doctoral candidate are listed for each study.

5.4.1Study 1

Vogel, S. N. T., Stang-Rabrig, J., & McElvany, N. (2023). The importance of parents for key
outcomes among socioeconomically disadvantaged students: Parents’ role in
emergency remote education. Social Psychology of Education, 26(6), 1565-1591.

https://doi.org/10.1007/s11218-023-09801-2

Author contributions following CRediT: Conceptualization (equal), data curation (lead),
formal analysis (lead), methodology (equal), visualization (lead), writing — original draft

(lead), writing — review & editing (equal).

5.4.2 Study II

Vogel, S. N. T., & Stang-Rabrig, J. (2025). Reading competence and vocabulary of students
from diverse language backgrounds: Employing a lexical distance measure. In N.
McElvany, S. Konig, R. Schaufelberger, M. Becker, H. Gaspard, B. Heppt, & A.
Naumann (Eds.), Bildungsprozesse und Kompetenzentwicklung im Kontext

sprachlicher und sozialer Heterogenitdt. Beltz Juventa.

13 Brand, A., Allen, L., Altman, M., Hlava, M., & Scott, J. (2015). Beyond authorship: Attribution,
contribution, collaboration, and credit. Learned Publishing, 28(2), 151—155.

https://doi.org/10.1087/20150211
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Author contributions following CRediT: Conceptualization (equal), data curation (lead),
formal analysis (lead), investigation (lead), methodology (equal), visualization (lead),

writing — original draft (lead), writing — review & editing (equal).

5.4.3 Study IIT

Vogel, S. N. T., Stang-Rabrig, J., Jugert, P., Leyendecker, B., & McElvany, N. (2025). The role
of the family for succeeding in late primary school: Comparing first generation-,
second generation-, and non-immigrant students. PsyArXiv.

https://doi.org/10.31234/0sf.io/fg96j_v3

Note that the authoritative revised and final version of the study has now been published as:

Vogel, S. N. T., Stang-Rabrig, J., Jugert, P., Leyendecker, B., & McElvany, N. (2025). The role
of the family for succeeding in late primary school: Comparing first generation-, second
generation-, and non-immigrant students. Zeitschrift fiir Pddagogische Psychologie.

Advance online publication. https://doi.org/10.1024/1010-0652/a000403

Author contributions following CRediT: Conceptualization (equal), data curation (lead),
formal analysis (lead), investigation (lead), methodology (equal), visualization (lead),

writing — original draft (lead), writing — review & editing (equal).

5.4.4 Study IV
Vogel, S. N. T., Stang-Rabrig, J., & McElvany, N. (2025). Sociodemographic diversity, reading
literacy, and instructional focus: Disentangling complex relations on the individual

and classroom level. PsyArXiv. https://doi.org/10.31234/0sf.io/ckae3_v2

Author contributions following CRediT: Conceptualization (equal), data curation (lead),
formal analysis (lead), methodology (equal), visualization (lead), writing — original draft

(lead), writing — review & editing (equal).
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