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ABSTRACT 

How to promote adolescent students’ learning and socio-emotional functioning in 

secondary school is a central question in empirical educational research. Hence, a large body of 

research has examined which specific factors and processes within the complex school context are 

most important for predicting students’ learning and socio-emotional functioning (Eccles & 

Roeser, 2011). Overall, research highlights the important role of the classroom environment and 

processes that happen therein. Specifically, the quality of teaching provided by the teacher is one 

of the most central characteristics that affect students’ experience of their classroom (e.g., Wang et 

al., 1993; Hattie, 2009). However, empirical research tends to treat teaching quality as a rather 

“static” factor within the classroom (Way et al., 2007) and little is known about dynamics that 

operate over time and between the teacher and the specific students in the classroom. For example, 

lower secondary school coincides with early adolescence, during which students experience critical 

developmental processes (Eccles & Midgley, 1989; Eccles et al, 1993). Furthermore, high-quality 

teaching is defined and established within the classroom context, which is in turn shaped by the 

teacher and the specific students being taught (Doyle, 2007).  

The overarching aim of the present dissertation was to explore the dynamic and contextual 

nature of teaching quality. With respect to the dynamic nature of teaching quality, the present 

dissertation examined changes in teaching quality over time and its associations with students’ 

learning and socio-emotional functioning from a longitudinal perspective. To illuminate the 

contextual nature of teaching quality, the present dissertation explored the extent to which the 

specific students in the classroom contribute to teaching quality via their background characteristics 

and their own agentic behavior (i.e., disruptive behavior) in the classroom. A subordinate aim of 

the present dissertation concerned the assessment of teaching quality via student reports. Student 

reports provide unique insight into what happens in the classroom, but are suspected of being 

affected by factors unrelated to teaching quality (Lüdtke et al., 2009). Therefore, the present 

dissertation began with an examination of whether students at different grade levels are able to 

report on teaching quality in a reliable and valid way. 

Study 1 (Ask me, I (Dis)agree! Acquiescence in Student Ratings of Teaching Quality in 

German Vocational Schools) examined the extent to which student reports on teaching quality 

provided by students at different grade levels are affected by an acquiescent response style 
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(acquiescence: “yay-saying”, dis-acquiescence: “nay-saying”) while additionally controlling for an 

extreme response style. Using a large cross-sectional sample of n = 2,234 fifth-grade and n = 1,832 

eighth-grade students from vocational-track schools in Germany, Study 1 a) investigated the degree 

to which acquiescence differs at the student and at the classroom level and b) evaluated the impact 

of acquiescence on the psychometric properties of teaching quality reports by systematically 

comparing factor means and factor inter-correlations before and after statistically controlling for 

acquiescence. The results of Study 1 suggest acquiescence was not counterbalanced at the 

classroom level. In addition to that, acquiescence and extreme responding primarily affected 

reports provided by younger students (i.e., fifth grade) and when negatively worded items were 

used. Nonetheless, acquiescence affected the psychometric properties of student data on teaching 

quality to only a minor degree, which can be considered largely unproblematic for practical use. 

Overall, the results support students’ ability to provide valid and reliable information on teaching 

quality. 

Study 2 (Student Development in Early Adolescence: Does Teaching Quality Shape Students’ 

Academic Achievement, Academic Engagement, and Their Social and Emotional School 

Adjustment?) addressed the dynamic nature of teaching quality by longitudinally linking the 

trajectories of multiple aspects of teaching quality to the trajectories of students’ development (i.e., 

academic achievement, academic engagement and their social and emotional school adjustment). 

In this study, teaching quality was assessed from both the student and teacher perspectives. To this 

end, groups of students forming specific school classes and their homeroom teachers were followed 

over three years of lower secondary school (i.e., fifth to eighth grade). The pooled sample consisted 

of N = 3,880 students and N = 126 homeroom teachers from German vocational-track schools. The 

results showed that students and their homeroom teachers reported negative changes in teaching 

quality across lower secondary school. Moreover, teaching quality buffered the downward trend in 

most aspects of students’ academic engagement and promoted students’ academic achievement at 

the classroom level. In contrast, students’ individual perceptions of teaching quality (i.e., student 

level) were most important for their social and emotional school adjustment, indicating that 

students’ social and emotional school adjustment during adolescence is heavily driven by 

individual processes. Overall, the revealed associations were more pronounced when examining 

student reports of teaching quality compared to teacher self-reports. The results highlight that 

teaching is variable over time and underscore the important role of teachers in fostering young 

adolescent students’ development. 
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Study 3 (Classroom Management: Can it be too Much of a Good Thing?) focused on the 

contextual nature of teaching quality. Using classroom management as an example, the study 

examined the extent to which the specific students in the classroom contribute to the classroom 

management progress through a) their background characteristics and b) their own agentic behavior 

(i.e., disruptive behavior). To this end, the study examined key aspects of classroom management 

referring either to students’ actions (i.e., disruptive behavior), or teachers’ actions (i.e., monitoring, 

structure, clarity of instruction). Study 3 used data from two independent large-scale data sets. The 

first data set consistent of N1 = 4,645 German tenth-grade students enrolled in the academic or 

intermediate school tracks. The second data set consisted of N2 = 6,298 German students from 

Grades 6 to 10 enrolled in either academic-track or in different types of vocational-track schools. 

Overall, the results suggested that the specific students in the classroom significantly contribute to 

the classroom management process. Across both data sets, classroom management measures 

referring to students’ behavior in the classroom (i.e., disruptive behavior) were more closely related 

to students’ background characteristics than measures referring to teacher actions were. Moreover, 

after accounting for the average level of disturbances in the classroom, both students’ disruptive 

behavior and teachers’ monitoring activity were negatively associated with students’ pre-adjusted 

math achievement. This finding suggests that students’ disruptive behavior in the classroom 

contributes to the association between teachers’ management actions and students’ academic 

achievement. 

In the end, the findings of the three empirical studies are summarized and discussed in light 

of their contributions to empirical educational research. Moreover, theoretical and practical 

implications for educational research and practice are derived. From a theoretical perspective, the 

findings of the present dissertation are highly relevant for conceptualizing and measuring teaching 

quality in educational research. From a practical perspective, the findings of the present dissertation 

contribute to the discussion on assessing teaching quality via student reports and underscore the 

critical role of teachers for students’ long-term academic development, and their social and 

emotional school adjustment.  
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ZUSAMMENFASSUNG 

Schülerinnen und Schüler in ihrem Lernen und in ihren sozio- emotionalen Fähigkeiten zu 

fördern ist ein zentrales Anliegen empirischer Bildungsforschung. Eine Vielzahl an 

Forschungsarbeiten hat sich dabei mit der Frage beschäftigt, welche Faktoren und Prozesse im 

komplexen schulischen Umfeld für das Lernen und die sozio-emotionalen Fähigkeiten von 

Schülerinnen und Schülern relevant sind (Eccles & Roeser, 2011). In dieser Hinsicht haben sich 

vor allem jene Prozesse, welche innerhalb des Klassenraumes stattfinden, als besonders bedeutsam 

erwiesen. Dazu zählt unmittelbar die Qualität des Unterrichts, den die Schülerinnen und Schüler 

täglich erleben (e.g., Wang et al., 1993; Hattie, 2009). Jedoch wird die Qualität des Unterrichts in 

empirischen Forschungsarbeiten hauptsächlich als „statischer“ Faktor (Way et al., 2007) im 

Klassenraum behandelt und folglich ist wenig über die Dynamiken bekannt, welche sich im 

Unterricht über längere Zeiträume hinweg und zwischen der Lehrkraft und den Schülerinnen und 

Schülern im Klassenraum abspielen. Beispielsweise überschneidet sich die Sekundarstufe 1 mit 

der Phase der frühen Adoleszenz, in welcher Schülerinnen und Schüler grundlegende 

Entwicklungs- und Veränderungsprozesse durchlaufen (Eccles & Midgley, 1989; Eccles et al, 

1993). Weiterhin entwickelt sich die Qualität des Unterrichts erst im Kontext der zu 

unterrichtenden Klasse, wozu sowohl die Lehrkraft als auch die jeweiligen Schülerinnen und 

Schüler beitragen (Doyle, 2006). 

Das übergeordnete Ziel dieser Dissertation bestand daher in der Erforschung der 

dynamischen und der kontextuellen Natur der Unterrichtsqualität. Um die dynamische Natur der 

Unterrichtsqualität zu erforschen, wurde die längsschnittliche Entwicklung der Unterrichtsqualität, 

sowie deren Zusammenhang mit der Lern- und der sozio-emotionalen Entwicklung der 

Schülerinnen und Schüler untersucht. Um die kontextuelle Natur der Unterrichtsqualität zu 

erforschen, wurde untersucht, in wie weit die zu unterrichtenden Schülerinnen und Schüler zur 

Qualität des Unterrichts beitragen. Dabei wurden die Hintergrundmerkmale und das eigene 

Verhalten (d.h., das Störverhalten) der Schülerinnen und Schüler im Klassenraum in den Blick 

genommen. 

Ein weiteres Anliegen dieser Dissertation betraf die Erfassung der Unterrichtsqualität mit 

Schülerurteilen. Schülerurteile ermöglichen einzigartige Einblicke in die Prozesse, welche 

innerhalb des Klassenraums ablaufen. Jedoch wird Schülerurteilen auch unterstellt, von Faktoren 
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jenseits der Qualität des Unterrichts beeinflusst zu sein (e.g., Lüdtke et al., 2009). Aus diesem 

Grund untersuchte die vorliegende Dissertation zunächst, in wie weit Schülerinnen und Schüler 

unterschiedlicher Altersstufen in der Lage sind, valide und zuverlässige Informationen über 

Unterrichtsqualität zu liefern.   

Studie 1 (Ask me, I (Dis)agree! Acquiescence in Student Ratings of Teaching Quality in 

German Vocational Schools) untersuchte, in wie weit die Urteile über die Unterrichtsqualität von 

Schülerinnen und Schülern unterschiedlicher Altersstufen von einer akquieszenten 

Antworttendenz beeinflusst sind (Akquieszenz: „Ja-Sage“ Tendenz; Dis-akquieszenz: „Nein-

Sage“ Tendenz). Zusätzlich wurde für extremes Antwortverhalten kontrolliert. Unter der 

Verwendung einer großen Stichprobe basierend auf Daten von n = 2.234 Fünftklässlern und n = 

1.832 Achtklässlern der nicht-gymnasialen Schulformen in Deutschland untersuchte Studie 1 zum 

einen, in wie weit Akquieszenz auf der Schülerebene und auf der Klassenebene variiert. Zum 

anderen untersuchte Studie 1 den Einfluss der Akquieszenz auf die psychometrischen 

Eigenschaften der Daten, indem systematisch Faktormittelwerte und Faktorinterkorrelationen vor 

und nach der Kontrolle der Akquieszenz verglichen wurden. Es zeigte sich, dass der Einfluss der 

Akquieszenz durch die Aggregation der Daten auf der Klassenebene nicht ausgemittelt werden 

konnte. Weiterhin legen die Ergebnisse nahe, dass Akquieszenz und extremes Antwortverhalten 

hauptsächlich die Urteile jüngerer Schülerinnen und Schüler betreffen, insbesondere wenn negativ 

formulierte Items verwendet werden. Trotz allem übte Akquieszenz einen eher geringen Einfluss 

auf die psychometrischen Eigenschaften der Daten aus, der als trivial für den praktischen Gebrauch 

der Schülerdaten erachtet werden kann. Insgesamt sprechen die Ergebnisse dafür, dass 

Schülerinnen und Schüler valide und zuverlässige Informationen über Unterrichtsqualität geben 

können.  

Studie 2 (Student Development in Early Adolescence: Does Teaching Quality Shape 

Students’ Academic Achievement, School Engagement, and Their Social and Emotional School 

Adjustment?) befasste sich mit der dynamischen Natur der Unterrichtsqualität. Dazu wurde 

untersucht, in wie weit der Entwicklungsverlauf der Unterrichtsqualität mit dem Verlauf der 

Lernentwicklung sowie dem Entwicklungsverlauf der sozio-emotionalen Fähigkeiten der 

Schülerinnen und Schüler zusammen hängt. In Studie 2 wurde Unterrichtsqualität aus der 

Perspektive der Schülerinnen und Schüler, sowie der Klassenlehrkraft erfasst. Dazu wurden die 

gleichen Schülerinnen und Schüler einer Schulklasse und deren Klassenlehrkräfte über drei 
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aufeinanderfolgende Schuljahre der Sekundarstufe 1 hinweg (d.h., fünfte bis achte Klasse) befragt. 

Die Gesamtstichprobe setzte sich aus Daten basierend auf N = 3.880 Schülerinnen und Schülern 

sowie N = 126 Klassenlehrkräften zusammen. Den Ergebnissen zufolge berichteten die 

Schülerschaft und deren Klassenlehrkräfte negative Veränderungen in der wahrgenommenen 

Unterrichtsqualität über den Verlauf der Sekundarstufe 1 hinweg. Darüber hinaus hing die 

längschnittliche Entwicklung der Unterrichtsqualität mit der Lernentwicklung sowie der 

Entwicklung der sozio-emotionalen Fähigkeiten der Schülerinnen und Schüler zusammen: 

Veränderungen der Unterrichtsqualität standen am konsistentesten mit Veränderungen der 

Lernentwicklung der Schülerinnen und Schüler auf der Schüler- und Klassenebene in Verbindung. 

Die individuelle Wahrnehmung der Unterrichtsqualität der Schülerinnen und Schüler (d.h., 

Schülerebene) war vor allem für deren sozio-emotionalen Entwicklung relevant. Diese 

Zusammenhänge ergaben sich hauptsächlich aus der Perspektive der Schülerinnen und Schüler, 

nicht jedoch aus der Perspektive der Klassenlehrkräfte. Die Ergebnisse verdeutlichen, dass die 

Qualität des Unterrichts zeitlichen Veränderungen unterliegen kann. Weiterhin betonen die 

Ergebnisse die einflussreiche Rolle der Lehrkräfte, jugendliche Schülerinnen und Schüler in ihrer 

Entwicklung zu unterstützen  

Studie 3 (Classroom Management: Can it be too Much of a Good Thing?) befasste sich mit 

der kontextuellen Natur der Unterrichtsqualität. Am Beispiel der Klassenführung untersuchte die 

Studie, in wie weit die zu unterrichtenden zu unterrichtenden Schülerinnen und Schüler zur Qualität 

des Unterrichts durch a) ihre Hintergrundmerkmale und b) ihr eigenes Verhalten (d.h., 

Störverhalten) beitragen. Zu diesem Zweck verwendete die Studie Kernaspekte der 

Klassenführung, welche entweder das Verhalten der Schülerschaft (d.h., deren Störverhalten) oder 

das Managementverhalten der Lehrkraft (d.h., Monitoring, Regelklarheit, Struktur) im 

Klassenraum adressierten. Dazu wurden in Studie 3 zwei große, unabhängige Stichproben aus 

Deutschland verwendet. Die erste Stichprobe basierte auf Daten von auf N1 = 4.645 Zehntklässlern, 

die entweder ein Gymnasium oder die Realschule besuchten. Die zweite Stichprobe basierte auf 

Daten von N2 = 6.298 Schülerinnen und Schülern der Klassenstufen sechs bis zehn, die entweder 

das Gymnasium oder eine nicht-gymnasiale Schulform besuchten. Insgesamt weisen die 

Ergebnisse darauf hin, dass die zu unterrichtenden Schülerinnen und Schüler im Klassenraum zur 

Qualität des Unterrichts beitragen. In beiden Stichproben waren jene Aspekte der Klassenführung, 

welche das Verhaltend der Schülerschaft adressierten (z.B. das Störverhalten), stärker mit den 

Hintergrundmerkmalen der Schülerschaft assoziiert, als Aspekte der Klassenführung, welche das 
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Managementverhalten der Lehrkraft adressierten. Darüber hinaus zeigte sich, dass unter der 

Berücksichtigung des durchschnittlichen Anteils von Störungen im Unterricht, sowohl das 

schülerseitige Störverhalten als auch das Monitoring der Lehrkraft in einem negativen 

Zusammenhang mit der Matheleistung der Schülerinnen und Schüler stand. Die Ergebnisse legen 

nahe, dass das schülerseitige Störverhalten im Klassenraum zur Effektivität des Monitorings 

hinsichtlich der Matheleistung der der Schülerinnen und Schüler beiträgt.  

Die Ergebnisse der drei empirischen Studien werden zusammengefasst und hinsichtlich 

ihres Beitrags zum aktuellen Stand der empirischen Bildungsforschung diskutiert. Weiterhin 

werden Implikationen für die empirische Bildungsforschung und Bildungspraxis abgeleitet. Aus 

theoretischer Sicht sind die generierten Ergebnisse der Dissertation für a) die Konzeptualisierung 

und b), die Erfassung der Unterrichtsqualität relevant. Aus praktischer Sicht leisten die generieten 

Ergebnisse einen wichtigen Beitrag zur Diskussion über die Erfassung der Unterrichtsqualität mit 

Schülerurteilen und zeigen die wichtige Rolle der Lehrkraft, Schülerinnen und Schüler in ihrer 

langfristigen akademischen und sozio-emotionalen Entwicklung zu unterstützen. 
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1 INTRODUCTION AND THEORETICAL BACKGROUND 

In many ways, school plays an important role in the life of adolescent students. School is 

the place where adolescent students spend the majority of their time outside the home (Hamre & 

Pianta, 2006), and can provide numerous opportunities for students to practice and learn academic 

and socio-emotional skills. As such, students learn in school how to make friends and develop 

healthy social relationships outside the family, with peers and teachers (Emmer & Gerwels, 2006; 

Furman & Buhrmester, 1992). Moreover, students gain knowledge, skills and competences and 

start to differentiate their interests (Baumert & Köller, 1998; Hidi & Ainley, 2002), all of which is 

associated with the developmental process of establishing oneself as a competent and autonomous 

being and developing a unique identity (Roeser et al., 2000). Lastly, students’ academic and socio-

emotional functioning in school often sets the stage for their later life prospects and success 

(Chernyshenko et al., 2018; OECD, 2021). That is, students who experience academic and socio-

emotional struggles at school are at higher risk for early school drop-out (Battin-Pearson et al., 

2000; Archambault et al., 2009), developing mental and physical health issues (Becker et al., 2014; 

Orth et al., 2008), receiving criminal convictions (Bäckman, 2017) and having difficulties in the 

labor market (National Research Council, 2012), which in turn has economic and financial 

consequences for both individuals and society in general (Rumberger, 2001).  

Taken together, schools are crucial socio-cultural contexts in which students’ learning and 

socio-emotional functioning develops over time (e.g., Eccles & Roeser, 2011). Given the social 

and organizational complexity of the school context, a multitude of factors and processes could 

potentially be relevant for students’ learning and socio-emotional functioning. In general, there is 

large consensus in theoretical and empirical works that the classroom  is the most immediate 

learning environment within the school context (Bronfenbrenner, 1979, 1989; Eccles & Roeser, 

2011). Naturally, teachers shape the classroom environment through the quality of their teaching. 

That is, the ways in which teachers support students both academically and emotionally, structure 

and manage their classrooms can be expected to exert a strong influence on students’ academic 

development and socio-emotional functioning (Trautwein et al., 2015). From a theoretical 

perspective, high-quality teaching provides students with a sense of security and confidence in the 

classroom, which in turn facilitates students’ engagement in learning activities and supports their 

socio-emotional functioning in the classroom.  
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However, empirical research tends to treat teaching quality as a rather “static” factor in the 

classroom (e.g., Way et al., 2007), and little is known about dynamics that operate over time and 

between the teacher and the specific students in the classroom. To gain a more comprehensive 

understanding of how teaching quality exerts its influence on students’ learning and socio-

emotional functioning in the classroom, the present dissertation explores the contextual and 

dynamic nature of teaching quality. To capture the dynamic nature of teaching quality, changes 

over time in students’ perceptions of teaching quality across three consecutive school years (i.e., 

Grade 5 to Grade 8) will be examined. Examining such longitudinal changes in teaching quality 

permits a deeper understanding of how teaching quality relates to students’ learning and socio-

emotional functioning from a longitudinal perspective. To illuminate the contextual nature of 

teaching quality, the present dissertation explores the extent to which the specific students in the 

classroom contribute to the quality of teaching. When examining teaching quality, it needs to be 

considered that high-quality teaching is established and defined within the classroom context, to 

which the teacher and the specific students in the classroom contribute. This notion implies that 

students are more than just passive recipients of teaching in the classroom, but also interact with 

their peers and with the teacher and thus actively contribute to the processes that happen therein 

(Doyle, 2007). 

Before examining the dynamic and contextual nature of teaching quality, it is first necessary 

to address the assessment of teaching quality. Given that teaching is directed at students, who are 

thus directly involved in the teaching process, student reports are a promising approach to gain 

unique information on teaching quality. However, using student reports requires that students be 

able to report on teaching quality in a reliable and valid way. A frequently posed objection is this 

regard concerns the influence of response tendencies. Response tendencies refer to systematic 

patterns in students’ response behavior that are unrelated to the actual quality of teaching provided 

(e.g., Baumgartner & Steenkamp 2001; Spooren et al., 2012). Thus, as a preliminary step, the 

present dissertation examined the extent to which teaching quality reports provided by students at 

different grade levels (i.e., fifth grade and eighth grade) are affected by a response tendency. 

The present dissertation is structured as follows: The introductory chapter provides a 

comprehensive overview of the theoretical foundation underlying teaching quality by first 

presenting the origins and conceptualization of teaching quality in empirical educational research 

(Section 1.1). The second part of the introductory chapter addresses the dynamic and contextual 
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nature of teaching quality by considering changes in teaching quality over time and the degree to 

which students’ “co-construct” teaching quality (Section 1.2). The third section of the chapter 

concerns the assessment of teaching quality via student reports, placing special focus on the unique 

information on teaching quality the student perspective can provide (Section 1.3). The introductory 

chapter is followed by a brief summary and outline of this dissertation’s three guiding research 

questions (Chapter 2), which are addressed in three empirical studies (Chapters 3 to 5). Finally 

(Chapter 6), the findings of the empirical studies are discussed with regard to their relevance for 

teaching quality research. After outlining particular strengths and limitations of the present 

dissertation, the dissertation closes with an overall conclusion and practical implications. 

  



4 
 

1.1  Teaching Quality: Origins and Conceptualizations 

Students’ experience of their learning environment has concerned researchers for decades 

and has been addressed in many different fields of inquiry. In order to better understand the role of 

teaching quality for students’ learning and socio-emotional functioning in the classroom, the 

following chapter provides a comprehensive overview of the theoretical foundation of teaching 

quality. In the first section, teaching quality will be embedded into a broader conceptual framework 

that describes the complex school context via a multilevel structure. Second, the origins and 

conceptualization of what constitutes high-quality teaching in empirical educational research will 

be reviewed, before closing the chapter with a discussion of the theoretical and empirical relevance 

of teaching quality for students’ learning and socio-emotional functioning. 

1.1.1 The School and Classroom Context  

One theoretical lens for understanding students’ learning and socio-emotional functioning 

in school is ecological theory, which posits that socio-cultural contexts, such as families and 

schools, shape human development through their characteristics and processes that happen therein 

(Bronfenbrenner, 1979; Bronfenbrenner & Morris, 1998). Guided by this perspective, it is 

necessary to first clarify what constitutes the school context. A theoretical framework by Eccles 

and Roeser (2009; 2011) conceptualizes the school context as a complex, nested social system that 

“can influence children’s cognitive, socio-emotional, and behavioral development through 

organizational, social, and instructional processes that operate at several different levels of the 

overall school system” (Eccles & Roeser, 2011, p. 567). As shown in Figure 1.1, this framework 

conceptualizes the school context as comprising seven different organizational levels. These levels 

are ordered hierarchically, ranging from the most basic level of the classroom to the most complex 

level of school as an organizational system, which is embedded in a larger cultural system. 

Moreover, the framework identifies core characteristics of each level that affect students’ 

experiences of their learning environment on a daily basis.  

Within this broader school context, the most immediate educational environment for 

students is the classroom. Students’ classroom experiences are affected by several core 

characteristics, which are described in the framework’s first three organizational levels. The nature 

of the academic work (i.e., design and content of the curriculum) and the structure of learning 

activities and grouping (i.e., whole-group vs. individualized instruction, individual vs. group work) 
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are general conditions for teaching and learning in the classroom. Another important feature of the 

classroom is the teacher, specifically the way the teacher interacts with students in the classroom. 

Thus, the third organizational level refers to the teacher’s characteristics (e.g., level of proficiency, 

beliefs), the quality of teaching provided and the classroom climate (e.g., social, instructional and 

organizational). The next two levels capture characteristics of the school as an institution that shape 

the school environment as a whole. The track in which students enroll reflects curricular 

differentiation, which in turn determines the types of courses students take and the classmates and 

teachers they are exposed to. In addition, the school’s general organizational structure (i.e., student 

body size, public vs. private, available resources) as well as the school culture (i.e., general school 

climate) should affect the experience of the school context for all involved individuals. The highest 

and most complex organizational levels reflect the fact that schools are embedded in larger social 

systems. That is, schools vary with respect to the involvement of students’ families and the local 

community and as a result of their location within a specific district, state and/or national structure.  

A large body of research has addressed the question of what characteristics at the different 

organizational levels of the school context are most important for predicting students’ learning and 

socio-emotional functioning. In particular, research points to the important role of the classroom 

environment and the processes that happen therein. Specifically, the quality of teaching provided 

by the teacher is one of the most central characteristics affecting students’ experience of their 

classroom, and has been found to exert a stronger influence on students’ learning and development 

than more distal influences, such as structural characteristics (i.e., school track) or the general 

school climate (e.g., Wang et al., 1993; Hattie, 2009). However, to better understand the critical 

role of teaching quality within the school context, the pathways via which the school context 

impacts students’ experiences of their learning environment need to be taken into account. These 

pathways reflect dynamics operating across time and between the teacher and the students in the 

classroom and thus can be used to explore the dynamic and contextual nature of teaching quality. 

The ecological framework includes a temporal dimension that addresses changes over time 

in both students and in the school context (see Figure 1.1). Specifically, the framework emphasizes 

that as students transition to and progress through different types of schools (i.e., from elementary 

to secondary school and on to higher education), they experience changes in the characteristics of 

the school context in terms of structural aspects and organizational, social and instructional 

processes. That is, students’ development over time (e.g., from late childhood to late adolescence) 
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is closely linked to changes in the nature of students’ learning environments. With regard to the 

dynamic nature of teaching quality, the extent to which teaching quality is variable over time (i.e., 

as students progress through secondary school) needs to be explored. Understanding how teaching 

quality differs at different age or grade levels can provide insight into how students’ experiences 

of teaching quality relate to their learning and socio-emotional functioning from a longitudinal 

perspective. 

Another important pathway considers the role of the individual student within the school 

context. According to the ecological framework, students are not only influenced by the school 

context, they also actively “co-construct” their learning and general development within the school 

context. That is, the influence of the school context is mediated – at least to some degree – by the 

students themselves. As such, students’ own appraisals and interpretations of their learning 

environment are assumed to be stronger determinants of their learning and general development 

than objective or third-perspective accounts of the same. This is particularly true with regard to 

processes within the school context directed toward or involving the students themselves, such as 

the teacher-student relationship or the appropriateness of various tasks. In addition, students 

interact with their learning environment is specific ways shaped by their personal characteristics 

(i.e., background characteristics, personality), and own agentic behavior (i.e., disruptive behavior) 

which in turn reciprocally affects the nature of their learning environment and its effects on their 

learning and general development. Hence, the interplay between students and their classroom 

environment needs to be considered, which can provide insight into the contextual nature of 

teaching quality. To this end, it needs to be explored whether and to what degree students “co-

construct” teaching quality in their classroom through their background characteristics and own 

agentic behavior.  
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Figure 1.1  Schematic Model of the context of schooling (from Eccles & Roeser, 2011) 

 

1.1.2  Teaching Quality in Educational Research 

The question of what constitutes high-quality teaching has concerned researchers, scholars 

and practitioners for decades and has been addressed quite controversially across many different 

research areas and disciplines. For example, “good teaching” (e.g., Berliner, 2005) can be guided 

by a diversity of normative ideals and hypothetical concepts. As such, the degree to which the 

learning materials and topics are “child-friendly” (Klafki, 1963), the students and teacher have 

formed a learning and working alliance (Meyer, 2004), or the degree to which teaching is rooted 

in democratic principles (Meyer, 2004) have been identified as characteristics of good teaching. 

Within the field of teaching methodology, contemporary models of teaching describe it as an 

interplay between the students, the teacher and the subject matter (e.g., Reusser, 2008). However, 

while this model has a rich theoretical foundation, it seeks to describe the complexity of teaching 

and learning in the classroom from a phenomenological perspective, rather than find empirical 

evidence for the assumed mechanisms (for a discussion, see Reusser et al., 2010). 

In contrast, the field of empirical educational research conceptualizes high-quality teaching 

primarily in terms of its effectiveness: Guided by the idea that high-quality teaching must be 

quantifiable with regard to student outcomes, empirical educational research seeks to find adequate 
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ways of gauging the effects of schooling and teaching (Berliner, 2005; Reusser et al., 2010; 

Trautwein et al., 2015; Weinert et al., 1989). The discipline of empirical educational research is 

deeply rooted in the process-product line of research that began to flourish in the 1960s (for an 

overview, see Brophy, 2006). In order to validate theoretical assumption about what constitutes 

high-quality teaching with empirical data, process-product studies aimed at finding empirical 

support for which processes (i.e., which aspects of teaching) can be associated with desirable 

student outcomes, such as students’ achievement. Eventually and in response to the growing body 

of research highlighting the importance of students’ perception and interpretation of their learning 

environment (e.g., Walberg et al., 1977; Eccles & Roeser, 2011), students’ perception and 

interpretations were included in the concept as a mediating factor between processes and outcomes 

(see Brophy, 2006).  

Process-product studies have had a profound influence on educational research, 

policymaking and teacher education. The methodological approach underlying process-product 

research is nowadays considered “state of the art” (Helmke, 2017; Gruehn, 2000), and the large 

number of national and international large-scale empirical studies (for an overview, see Praetorius 

et al., 2018) systematically assess teaching quality as  well as a broad range of student outcomes. 

Moreover, process-product studies made it possible to draw concrete conclusions and provide 

implications for how to foster students’ learning and positive development in the school 

environment. 

The Product: Defining the Objectives of Teaching 

According to process-product studies, the extent to which specific aspects of teaching can 

systematically be associated with student outcomes is an indicator for high-quality teaching. 

Consequently, determining the effectiveness of teaching is necessarily tied to defining appropriate 

outcome criteria. On the one hand, schools are primarily concerned with students’ education, so 

students’ learning (e.g., in terms of standardized achievement tests or grade point averages), or 

learning-related outcome variables (e.g., motivation, subject-related interest) are most commonly 

used to determine the quality of teaching (e.g., Klieme et al., 2003). On the other hand, schools 

seek to equip students with the competences and skills they need to shape their own lives and to 

successfully participate in society (Chernyshenko et al., 2018; OECD, 2021), which indicates that 

students’ socio-emotional functioning (e.g., well-being, self-esteem, school belonging) needs to be 

considered in the discussion of high-quality teaching as well. Thus, in order to arrive at a 
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comprehensive understanding of teaching quality, it is necessary to consider the multidimensional 

goals of schooling and evaluate teaching quality on the basis of multiple outcomes (e.g., Aldrup et 

al., 2018; Eccles et al., 2011). 

The Process: Identifying the Characteristics of High-quality Teaching 

 Since the 1960s, a growing body of empirical research has examined a wide range of factors 

and processes within the classroom context with regard to their associations with student outcomes 

(e.g., achievement). Hattie’s (2009) prominent review of the most important determinants of 

students’ academic achievement is indicative of the large number of studies in the field and 

highlights the educational and political significance of examining the impact of teaching on 

students’ learning. Even more importantly, several overview studies and reviews (Hattie, 2009; 

Brophy & Good, 1986; Wang et al., 1993) have helped to organize the large base of accumulated 

information and research findings into a more coherent body of knowledge. To date, research has 

converged on identifying proximal processes in terms of teachers’ organizational, social and 

instructional actions in the classroom as having a stronger impact on students’ learning and 

development than structural aspects of the school or the classroom (e.g., student body size, class 

size, or school resources; Seidel & Shavelson, 2007; Pianta & Allen, 2008, Trautwein et al., 2015). 

Within the field of educational research, today’s understanding of high-quality teaching generally 

refers to the actions the teacher takes that provide students with opportunities to engage in insightful 

learning processes (e.g., Kunter & Baumert, 2006; Kunter & Voss, 2013). Across several lines of 

inquiry in both the US and Europe, there is growing consensus that high-quality teaching comprises 

an overarching organizational as well as a supportive dimension (e.g., Hamre & Pianta, 2010; 

Klieme, et al., 2009). The organizational component concerns the organization and management 

of the classroom, which sets the stage for teaching and learning. The supportive dimension 

encompasses two broad areas of teacher support referring to teachers’ care and responsiveness to 

affective-emotional matters (i.e., emotional support) and instructional matters (i.e., academic 

support; see Aldrup et al., 2018).  

From a theoretical perspective, the teaching quality dimensions are considered “generic in 

nature” (Praetorius et al., 2018, p. 408). That is, the underlying organizational, social and 

instructional actions are considered to exert their influence on students’ learning and socio-

emotional functioning regardless of surface aspects of teaching, such as instructional methods or 

learning formats (e.g., group vs. individual work; teacher-centered instruction vs. cooperative 
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learning methods). For example, both group and individual work can stimulate students’ learning; 

their effectiveness largely depends on how the teacher implements and guides students through 

them. In a much broader sense, the dimensions of high-quality teaching are even considered to be 

“applicable across school subjects, grade levels, and potentially even countries and cultures” 

(Praetorius et al., 2018, p. 408).  

From a developmental perspective, teaching quality in terms of classroom management and 

teacher support are considered to meet students’ developmental needs to feel autonomous rather 

than being controlled, to feel competent and to feel  socially connected with others, which are in 

turn central for fostering students’ growth and positive development (e.g., Ainsworth et al., 1978; 

Bowlby, 1969; Eccles & Midgley, 1989; Eccles et al, 1993; Ryan & Deci, 2000).  

1.1.3  Teaching Quality, Students’ Learning and Socio-emotional Functioning 

Classroom Management 

In general, classroom management refers to the actions the teacher takes to establish 

optimal conditions for teaching and learning in the classroom (Kounin, 1970; Doyle, 2006). 

Broadly speaking, this includes the organization of the classroom and the management of time, 

students’ behavior and attention in the classroom (Emmer & Stough, 2001). On a more profound 

level, classroom management comprises a set of strategies and actions that aim at promoting 

positive student behavior and preventing disturbances during lessons, such as communicating clear 

rules and behavioral expectations, establishing stable routines, monitoring what is happening in the 

classroom, and redirecting misbehavior before it escalates (e.g., Hamre & Pianta, 2010; Klieme et 

al., 2001). Thus, the current understanding of classroom management emphasizes the importance 

of proactive or preventive actions rather than reactive responses to student misbehavior or 

disturbances during the lesson.  

In a well-managed and orderly classroom, teachers spend a limited amount of time on non-

instructional activities and transitions, which allows for an optimal use of the allocated learning 

time. Since the amount of “time-on-task” is a critical condition for students’ learning, classroom 

management has most consistently been associated with students’ academic achievement (see 

Brophy 2000; Seidel & Shavelson, 2007; Wang et al. 1993). Less research on its associations with 

students’ socio-emotional functioning exists. From a developmental perspective (e.g., Eccles et al., 

1993; Ryan & Deci, 2000), a classroom environment with adequate structure and orderliness that 
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provides sufficient opportunities for learning is believed to facilitate students’ experiences of 

autonomy and competence in the classroom (Wigfield et al., 2006). For example, organizing the 

classroom so that it is meaningful to students (e.g., by providing clear and explanatory rationales) 

should allow students to experience autonomy in the classroom, rather than feeling forced to 

comply with classroom rules (Assor et al., 2002; Leon et al., 2017). More specifically, the provision 

of clear and consistent structures has been shown to be associated with students’ development of 

cognitive and behavioral self-control (Emmer & Strough, 2001; Rimm-Kaufman et al., 2009; 

McCaslin et al., 2006). Self-regulatory skills, in turn, are seen as key competences for success in 

all areas of schooling (Hamre & Pianta, 2010; Raver, 2004).  

Emotional Support and Academic Support 

The notion that learning in the classroom is a socially mediated process (e.g., Vygotsky, 

1978) indicates that the nature and quality of teachers’ and students’ interactions with one another 

reflect an important dimension of teaching quality. With regard to teachers’ emotional support, 

key aspects include the overall emotional tone in the classroom, the quality of the teacher-student 

relationship, and the degree to which the teacher shows a personal interest in students and respect 

for their feelings and points of view (Patrick et al., 2007; Patrick et al., 2003; Pianta & Allen, 2008). 

With regard to instructional matters (i.e., academic support), teachers’ sensitivity to and care for 

students’ academic needs, such as providing constructive feedback and helping students overcome 

challenges with regard to the learning content, are key aspects of teachers’ academic support 

(Hamre & Pianta, 2010; Klieme et al., 2009). 

From the perspective of attachment theory and self-determination theory (Ainsworth et al., 

1978; Bowlby, 1969; Ryan & Deci, 2000), these aspects are pivotal for both students’ learning and 

their socio-emotional functioning. In essence, it is assumed that caring and supportive teacher 

behavior contributes to creating a classroom environment in which students experience emotional 

security and self-confidence, which in turn helps students devote energy and attention to academic 

activities and develop a positive attitude towards school (e.g., Birch & Ladd, 1997; Burchinal et 

al., 2002; Crosnoe et al., 2004; Spilt et al., 2012). Moreover, it has been argued that supportive 

teachers provide students with more opportunities for autonomy, for establishing social 

connections with others and for experiencing competence, which is critical for engaging students 

in learning (Brophy, 2006; Eccles & Roeser, 1998; Niemiec & Ryan, 2009; Skinner et al., 2008; 

for an overview, see Ruzek et al., 2016). Overall, teacher support has most consistently been 
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associated with students’ socio-emotional functioning. In particular, teacher support has been 

found to enhance students’ feelings of self-esteem, well-being, valuing of school and school 

belonging (e.g., Baumeister & Leary, 1995; Hall-Lande et al., 2007; Roeser et al., 1996) and has 

also been identified as a protective factor for problematic student behaviors (Buyse et al., 2008; 

Gazelle, 2006; Mashburn et al., 2008; Wang & Dishion, 2012). However, the literature reports 

rather mixed results regarding the link to students’ academic achievement. Whereas some studies 

report positive associations (e.g., Cornelius-White, 2007; Downer et al., 2015; Roorda et al., 2011; 

Spilt et al., 2012), other studies found teacher support be less important for students’ academic 

achievement (e.g., Kunter et al., 2013; Scherer et al., 2016; Wagner et al., 2016).  
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1.2  The Dynamic and Contextual Nature of Teaching Quality 

Taken together, there is a strong theoretical and empirical rationale that how teachers define 

the classroom setting through the quality of their teaching exerts a strong influence on students’ 

learning and socio-emotional functioning. However, empirical research tends to treat teaching 

quality and student development as rather “static” factors within the classroom (Way et al., 2007), 

and less attention has been given to a) examining teaching quality across longer time periods and 

b) the specific classroom context in which high-quality teaching is defined and established. To gain 

a more comprehensive understanding of how teaching quality exerts its influence on students’ 

learning and socio-emotional functioning in the classroom, dynamics that operate across time and 

between the teacher and the specific students in the classroom must be taken into account.  

1.2.1  Longitudinal Perspective on Teaching Quality 

Teaching quality in terms of teachers’ organizational, social and instructional actions with 

students are reoccurring, proximal processes, which should have a greater impact on students’ 

development than processes that are more episodic or inconsistent (e.g., Bronfenbrenner & Morris, 

1998). However, the large body of research investigating the impact of teaching quality on 

students’ learning and socio-emotional functioning has largely focused on analyses at single time 

points or short-term longitudinal analyses. Unfortunately, such “snapshot” views of the classroom 

may not adequately explain how students’ learning and socio-emotional functioning develop over 

longer time periods (e.g., across lower secondary school), nor do they capture changes in teaching 

quality as a reoccurring process over time. Thus, applying a longitudinal perspective to teaching 

quality is a promising approach to explore the dynamic nature of teaching quality. Moreover, in 

order to better understand the classroom as a context in which learning and development take place 

over longer time periods (e.g., across several school years), it is necessary to consider both students’ 

development and changes in teaching quality over time. 

Arguably, the secondary school years are critical for investigating how student development 

is related to teaching quality over time. On the one hand, the lower secondary school years largely 

coincide with the significant developmental period of early adolescence. The early adolescent years 

are considered a vulnerable phase in which students are at risk of becoming detached from school 

and experiencing negative changes in their academic engagement and their social and emotional 

school adjustment (Engels et al., 2017; Morinaj & Hascher, 2019; Roeser et al., 2000; Virtanen et 
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al., 2021). On the other hand, adolescent students experience drastic changes in their developmental 

needs. As such, the developmental task of establishing oneself as an independent and autonomous 

being is accompanied by a desire for increased autonomy and less control by parents or teachers. 

As adolescents seek to become more independent from their parents (Gutman & Eccles 2007; 

Steinberg & Silk, 2002), high-quality relationships with peers and non-parental adults become 

increasingly important sources of social and emotional support (e.g., Way & Greene, 2006). This 

shift in students’ social relationships is also accompanied by a heightened sensitivity to peers’ 

reactions. Relatedly, students experience a heightened self-consciousness during the process of 

forming their own identity (Soto et al., 2008, 2011).  

From a developmental perspective, students’ development is influenced by the extent to 

which their needs for autonomy, social relatedness and competence are aligned with the 

opportunities present within their learning environment as they mature (Eccles et al., 1991; Roeser, 

et al., 2000; Ryan and Deci, 2000; Connell & Wellborn, 1991). In this regard, teachers must adjust 

their teaching to meet their students’ developmental needs, which should result in variability in 

teaching quality over time. For example, walking around to check students’ homework at the 

beginning of each lesson might be an appropriate strategy to establish stable routines in lower 

grades (e.g., Grade 5), but could have a different effect when applied in higher grades (e.g., Grade 

10) given students’ need for more autonomy and less control during this phase (e.g., Patall et al., 

2010).  

Support for the link between changes in students’ classroom experiences and changes in 

their academic development and their social and emotional school adjustment largely stems from 

short-term longitudinal research on school transitions (e.g., from elementary to secondary school; 

Evans et al., 2018; Longobardi et al., 2019; Roeser & Eccles 1998). For example, compared to 

elementary school, secondary school is characterized by less personal teacher-student relationships 

and lower levels of support (e.g., Eccles et al., 1991). This seems to be at odds with students’ 

developmental needs and has thus been suspected to account for the negative changes in academic 

development and their social and emotional school adjustment many students reportedly 

experience after their transition to secondary school (e.g., Engels et al., 2017). However, less 

research has focused on changes in students’ perceptions of teaching quality during secondary 

school itself, in large part because longitudinal data on the same students across several time points 

over several school years would be required. To foster students’ learning and development, it is 
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necessary to investigate how changes in students’ learning and development are associated with 

changes in teaching quality as they proceed through secondary school. 

Examining the Co-development of Teaching Quality and Student Development: Longitudinal 

Growth Curve Models 

Longitudinal growth curve models (LGCM; Bollen & Curran, 2006¸ McArdle & Epstein, 

1987; Meredith & Tisak, 1990) are a well-established and flexible method for examining changes 

over time as well as individual differences in such changes. In a LGCM, the trajectories of teaching 

quality and student development can be described by specifying a latent intercept factor, which 

indicates the initial level at the first measurement point (e.g., beginning of secondary school) and 

as well as a latent slope factor, which reflects the average amount of change across subsequent 

measurement points. One particular advantage of LGCM is that it separates measurement error 

from true change over time (Sayer & Cumsille, 2001). In addition, changes over time can be 

represented by different time trends: One possibility is to specify a linear rate of change across 

equidistant time points. Another possibility is to estimate a model with an unspecified rate of 

change, in which the time function is not fixed a priori but estimated based on the data (Meredith 

& Tisak, 1990). A further advantage is that multilevel LGCMs take into account the hierarchical 

structure of student data (i.e., students nested within classes) and consequently provide information 

about within- and between-classroom differences in the intercepts and slopes. 

Specifying correlations between the intercepts and slopes of teaching quality and student 

development (e.g., students’ learning and socio-emotional functioning) ultimately provides 

information on both concurrent and longitudinal associations between the two variables. As such, 

a correlation between intercepts represents an association between the initial level of teaching 

quality and the initial level of student development at the beginning of secondary school and can 

be interpreted similarly to a concurrent correlation. A correlation between slopes indicates a 

longitudinal association between changes in teaching quality over time and changes in students’ 

learning and socio-emotional functioning over time. It is important to note that concurrent and 

longitudinal associations between the same variables can differ in magnitude, directionality and/or 

statistical significance. For example, a significant intercept-intercept correlation would indicate a 

concurrent association between teaching quality and student development, whereas a non-

significant slope–slope correlation would indicate that teaching quality and student development 

are unrelated from a longitudinal perspective (i.e., change over time in teaching quality is unrelated 
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to change over time in student development). Moreover, correlations between the initial level of 

teaching quality and the slope of student development suggest that, for example, a higher (or lower) 

level of teaching quality at the beginning of secondary school is related to a greater increase (or 

decrease) in student development across subsequent school years. Consequently, from a theoretical 

perspective, different scenarios for the co-development of teaching quality and student 

development need to be considered. For example, some students’ secondary school years may be 

marked by ongoing patterns of academic success and positive development, in which initially high 

levels of teaching quality may set the stage for ongoing growth and positive school adjustment. 

Other adolescent students might experience decreases in teaching quality over time, challenging 

their adaptive capacities. Still other students may initially experience struggles and insufficient 

levels of teaching quality, followed by continued negative perceptions of teaching quality or 

gradually increasing adjustment to school (Way et al., 2007, Widlund et al., 2021). In summary, 

applying a longitudinal perspective to teaching quality is a fruitful avenue for examining the degree 

to which students’ learning and socio-emotional functioning are shaped by students’ experiences 

of teaching quality across lower secondary school.  

1.2.2  Teaching Quality in the Classroom Context 

Theoretical perspectives (e.g., Eccles & Roeser, 2011; Doyle, 2006) and conceptualizations 

of teaching (e.g., Fend, 1998; 2008; Helmke, 2003) emphasize that high-quality teaching is defined 

and established within the classroom context, to which the teacher and the specific students in the 

classroom contribute. In this regard, the complex, social process of teaching can be understood as 

an interplay between the teacher and the students in the classroom. This notion is consequential, as 

it implies that high-quality teaching is not determined solely by the teacher, but emerges through 

the interactions between the teacher and students in the classroom (e.g., Fauth et al., 2020b). To 

better understand the contextual nature of teaching quality, the role of the students being taught in 

the classroom needs to be explored. 

In particular, supply-use (or offer-usage) models have classified a range of factors and 

processes within the classroom context that contribute to effective teaching (see Figure 1.2.2). In 

essence, supply-use models (e.g., Brühwiler and Blatchford, 2011; Helmke, 2007; Fend, 2008; 

Seidel, 2015) acknowledge that neither the teacher nor teaching itself has a direct impact on 

students’ learning. Instead, teaching is understood as an “offer” that provides students with 

opportunities for learning. Students, in turn, need to actively use these opportunities and turn them 
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into actual learning activities (i.e., “use”). Moreover, the model assumes that the extent to which 

students make use of learning opportunities increases along with the quality of the provided 

opportunities (i.e., quality of teaching, quality of learning materials).  

In addition to identifying teaching activities and students’ learning activities as central 

processes of effective teaching, the model classifies a range of factors that influence these processes 

in the classroom (Figure 1.2.2). According to the supply-use model, students’ learning activities 

are affected by individual factors (e.g., ability level, prior knowledge, self-related beliefs), which 

in turn are shaped by family-related factors (e.g., social background). The quality of teaching 

largely depends on teachers’ professional competences (e.g., self-related beliefs, teaching 

methodologies, pedagogical and content knowledge), which are in turn shaped by teachers’ more 

general characteristics (e.g., age, gender, personality, level of teaching experience). Lastly, the 

school and classroom context (e.g., school type, school and class size, student composition, student 

behavior) is expected to influence both the teacher-generated opportunities for learning as well as 

students’ learning activities in the classroom. 

 

Figure 1.2.2   Supply-use model of teaching and learning (adapted from Brühwiler and 

Blatchford, 2011; Seidel, 2015) 
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Teaching Quality in the Classroom Context in Educational Research 

From a theoretical point of view, students themselves mediate the effects of teaching quality 

on their learning and development through their perception and interpretation of events, their 

background characteristics and their own agentic behavior in the classroom (e.g., Eccles & Roeser, 

2011). While students’ perception and interpretation of teaching quality is reflected in the 

constructivist understanding of learning and the conceptualization of teaching as an offer-use 

process (e.g., Fend, 1998; 2008; Helmke, 2003), less is known about the degree to which students’ 

background characteristics and agentic behavior contribute to the quality of teaching in the 

classroom. However, there is initial evidence that teaching quality seems to be related to the 

specific students in the class. Fauth et al. (2020b) demonstrated that the same teacher’s quality of 

teaching varied considerably across classes. Given that the same teacher taught the same, scripted 

unit to several classes at the same grade level, this study’s findings suggest that the specific students 

in the classroom account for at least some of the variability in teaching quality. More specifically, 

studies by Campbell & Ronfeldt (2018), Fauth et al. (2021), and Göllner et al. (2020) have shown 

that teaching quality is systematically related to students’ background characteristics in terms of 

their level of achievement, gender, socio-economic and migration background.  

Importantly, the theoretical view of teaching quality as an interactive process between the 

teacher and the students in the classroom seems to be reflected in various measures of teaching 

quality in empirical research (Fauth et al., 2020a; Göllner et al., 2020). That is, some measures 

clearly refer to the teacher’s actions in the classroom, which might provide information about 

teacher-generated conditions for engaging students in the learning process (e.g., monitoring: “Our 

teacher realizes immediately when students are engaged in something else”). Other measures refer 

to students’ actions, or to the interplay between the teacher and the students in the classroom, which 

might tap more into the consequences of the teacher’s actions in the classroom (e.g., disturbances: 

“In class there is constant loud talking”). Thus, teaching quality can be conceptualized both as a 

set of teacher-generated conditions for teaching and learning in the classroom as well as an 

indication of successful teaching and learning in the classroom. For example, according to 

Praetorius et al. (2018, p. 409), classroom management is “a condition for students getting attentive 

(e.g., through teacher monitoring) and an indication of students being attentive (e.g., lack of 

interruptions)”.  
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In this regard and in line with the conceptualization of teaching as an offer-use process 

(e.g., Fend, 1998; 2008; Helmke, 2003), there are at least two mechanisms by which the specific 

students in the classroom may contribute to teaching quality: First, students actively contribute to 

the degree to which teachers’ actions are converted into learning opportunities during the lesson. 

This refers to processes on the usage side of the offer-use model. For example, providing high-

quality teaching might be easier in a class of highly motivated and well-behaved students compared 

to uninterested and poorly behaved ones. Second, in order to provide optimal conditions for 

teaching and learning, teachers must adapt their social, instructional and organizational actions to 

the needs, abilities and interests of the specific students in the classroom (e.g., Doyle, 1985; Stroet 

et al., 2013). For example, with respect to students’ achievement, it can be assumed that students 

will be more motivated to learn if the lesson’s tasks and affordances correspond to their current 

level of competence (Midgely, 2002). Thus, the specific students being taught in a class may affect 

teaching processes located on both the offer and use sides. In summary, it can be assumed that 

students are not just passively impacted by teaching quality, but actually “co-construct” the 

processes happening on both the usage and offer sides of teaching and learning in the classroom to 

at least some extent.  
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1. 3  Measuring Teaching Quality: Students as Informants about Teaching 

Quality 

Teaching quality assessment is challenged by the fact that teacher-student relationships and 

interactions, teacher instruction and student behavior in the classroom can hardly be measured in 

an objective and neutral way, unlike students’ academic achievement (e.g., through standardized 

achievement tests). Information on what happens in the classroom must be gained in order to 

evaluate the degree to which students receive high-quality instruction. In this regard, student 

reports are a promising and well-established approach to assessing teaching quality (Anderson, 

1982; Clausen 2002; Fraser, 1991; Turner and Meyer, 2000, Weinstein, 1983), alongside teacher 

self-reports and reports by external observers. Student reporters can be considered “experts” due 

to their large amount of experience with different teachers in different subjects across several 

school years (e.g., Clausen, 2002; De Jong & Westerhof, 2001). In contrast to external observers, 

who typically rely on “snapshot” views of the classroom, students observe and participate in 

classroom processes on a daily basis and thus have a comprehensive understanding of what happens 

in the classroom (Downer et al., 2015). Compared to teacher self-reports, student reports ought to 

be less affected by self-serving bias (Clausen, 2002; Wubbels et al., 1992). Moreover, student 

reports are also appealing economically, as a time- and cost-efficient method of gaining 

information from large group of respondents (Fraser & Walberg, 1991). 

 A large body of research findings has shown that student reports on teaching quality are 

associated with a broad range of outcome measures (i.e., student achievement, learning-related and 

socio-emotional aspects), confirming the strong predictive validity of student reports (e.g., Marsh, 

2007). However, student reports have also been criticized for their low convergence with other data 

sources on the same lesson, specifically with teacher self-reports. Research on this issue (e.g., 

Aldrup et al., 2018; Kunter & Baumert, 2006) has converged to assume “perspective-specific 

validities” (Kunter & Baumert, p. 234) for each approach. That is, teachers and students take on 

different roles and positions in the classroom and interact differently with the classroom 

environment. Thus, teachers and students presumably focus on different aspects when evaluating 

teaching quality. In this regard, students have the potential to provide unique information on what 

happens in the classroom that may not be gleaned from other data sources (Feldlaufer et al., 1988; 

Fraser & O’Brien, 1985; Schenke et al., 2018). 
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1.3.1  Uniqueness of Students’ Teaching Quality Reports 

Interest in student reports on teaching quality in educational research is deeply rooted in 

the school and classroom climate research of the 1960s (e.g., Anderson, 1982; Fraser and Walberg, 

1981; Moos, 1979), which emphasized students’ view on classroom processes (e.g., Weinstein, 

1982; for an overview, see Fraser, 1991). In line with the turn from a behaviorist to a more 

constructivist understanding of learning and new research on social cognition (“the cognitive turn”; 

e.g., Bandura, 1986), students were more strongly conceived as actively constructing their 

knowledge, rather than passively receiving instruction and taking on information (Reusser, 2006). 

This implies that how students perceive and interpret the classroom environment and the quality of 

instruction more strongly influences their learning and development than a more objective account 

of teacher behavior (Lüdtke et al., 2009; Waxman, 1991). For example, consider a situation in 

which a teacher praises a student in order to appreciate the student’s effort. However, this does not 

necessarily mean that the student feels praised; for example, the student might feel that he or she 

is not being taken seriously (Lenske, 2016). On the one hand, this example demonstrates that 

students’ views on teacher behavior might diverge from observed or intended instruction. On the 

other hand, it shows that students’ individual experiences are most relevant for their learning and 

development (Lüdtke et al., 2009; Maehr & Midgley, 1991; Ryan & Grolnick, 1986). That is, 

teaching can only enhance students’ learning and socio-emotional functioning to the degree that it 

is perceived as supportive and helpful by the students in the classroom.  

This notion has several consequences for educational research: First, with regard to the 

conceptualization of teaching as an offer-use situation (e.g., Fend, 1998; 2008; Helmke, 2003), 

focusing more strongly on how students perceive aspects on the offer side (e.g., the quality of 

instruction, teacher-generated opportunities for learning, and availability of learning time) may 

provide insight into the conditions under which students effectively take up the generated learning 

opportunities. That is, students’ perception of teaching can be considered as an important 

intermediary between instruction (i.e., offer/input) and students’ learning and socio-emotional 

functioning (i.e., use/output; Den Brok et al., 2006; Göllner et al., 2018). Second, since teaching is 

directed to students, some aspects of teaching quality may actually be hard to evaluate from an 

outside perspective. For example, the degree to which the task level or the pacing of the lesson felt 

appropriate, whether students felt supported or were engaged in the task may be best evaluated by 

the involved students themselves (Kunter & Baumert, 2006; Kunter & Voss, 2013). In summary, 
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student reports offer uniquely valuable insights into their view on teacher-student relationships, 

teacher-student interactions, the meaningfulness of instruction, and student behavior in the 

classroom. Examining how students perceive and interpret teaching quality may be a gateway to 

better understanding how teaching quality relates to students’ learning and socio-emotional 

functioning in the classroom, which in turn is crucial for optimizing instruction and fostering 

learning processes among all students (Hattie, 2009; Gruehn, 2000). 

1.3.2  Students’ Shared and Non-shared Perceptions of Teaching Quality 

From a phenomenological point of view, students’ own perceptions and interpretations of 

teaching quality can be assumed stronger drivers of their learning and development than any 

objective account of the same (e.g., Anderson et al., 1989; Eccles & Roeser, 2011; Lüdtke et al., 

2009). At the same time, students’ interpretations of events are shaped by a multitude of individual 

factors, such as their personality, prior experiences, ability level or even response tendency (Maehr 

& Midgley, 1991; Ryan & Grolnick, 1986). Consequently, what happens within a specific 

classroom can be perceived, interpreted and evaluated quite differently by each individual student 

in that classroom. Thus, from a theoretical perspective, student reports on teaching quality contain 

two different components that must be considered separately (Lüdke et al., 2009): shared 

perceptions among all students in a classroom (e.g., on average, students in a specific class agree 

that the teacher helps students with learning-related difficulties), and an idiosyncratic component 

reflecting students’ individual or non-shared perceptions (e.g., inter-individual differences in the 

extent to which students in the classroom agree that their teacher is supportive; Göllner et al., 2018). 

This distinction is consequential for the analysis of student reports on teaching quality: modeling 

approaches that consider the hierarchical structure of student data (i.e., the clustering of students 

within classes) are needed to appropriately deal with the different components inherent to student 

reports, (e.g., Marsh et al., 2011, Morin et al., 2014).  

Multilevel Modeling of Student Reports on Teaching Quality 

Because single-level analyses ignore the hierarchical structure of student reports (i.e., the 

clustering of students in classes) and thus are likely to lead to biased parameter estimates (for 

further discussion, see Goldstein, 2010; Hox, 2010; Raudenbush & Bryk, 2002), multilevel 

modeling is an appropriate methodological approach for the analysis of student reports on teaching 

quality. In a multilevel analysis, the clustering of students results in two distinct levels of analyses, 
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which affects the interpretation of results. At the class level, students’ individual reports are 

aggregated to represent their shared perception of teaching quality and provide information about 

the classroom as a whole. Analyses at the classroom level indicate the extent to which the average 

level of teaching quality differs across classrooms, which helps to explain differences in student 

outcomes between classrooms. In contrast, analyses at the student level provide information about 

students’ individual perceptions of teaching quality, indicating the extent to which individual 

student perceptions diverge from the class average. Thus, analyses at the student level explain 

variation in student outcomes within the same classroom (Lüdtke et al., 2009; Raudenbush & Bryk, 

2002).  

In educational research, a large number of studies have focused on teaching quality at the 

classroom level (e.g., Kunter & Baumert, 2006). Teaching quality can be conceptualized 

theoretically as a feature of the classroom that concerns all students within that classroom to a 

comparable extent. Consequently, analyses at the classroom level have been conducted to gain 

systematic insights into the effects of the learning environment on student outcomes. Moreover, 

aggregating individual student data at the classroom level has the methodological advantage of 

counterbalancing students’ idiosyncrasies to at least some extent (Lüdtke et al., 2009; Marsh et al., 

2012).  

In contrast, analyses of teaching quality at the student level have been conducted to a much 

smaller extent, based on the assumption that these analyses mainly address students’ 

“phenomenology” (Lüdke et al., 2009, p. 122). Yet, a growing body of recent studies has 

highlighted that student-level analyses of teaching quality hold valuable information (Aldrup et al., 

2018; Bardach et al., 2021; Göllner et al., 2018; Schenke et al., 2017; Schenke et al., 2018; Schweig 

2016). Fueling this growing body of research was the recent finding that the largest amount of 

variability in student reports on teaching quality can be found within classrooms, rather than 

between classrooms (see Bardach et al., 2021; Göllner et al., 2018). Thus, conceptualizing within-

class differences in student reports on teaching quality as pure measurement error may 

underestimate the complexity of classroom processes. In support of this, a more differentiated view 

of within-class variability in teaching quality suggests that teaching quality aspects addressing the 

extent to which the teacher provides students with individual support or promotes individual 

students’ understanding have the widest within-class variability (e.g., Aldrup et al., 2018; Wagner 

et al. 2016). Moreover, students’ idiosyncratic perceptions of teacher support have been found to 
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be associated with individual students’ achievement and socio-emotional functioning (e.g., Aldrup 

et al., 2018; Rucinski et al., 2018), whereas teacher support was largely unrelated to student 

outcome measures at the classroom level. Because a teacher’s supportive actions often address 

individual students rather than the whole class, within-class differences in teacher emotional or 

instructional support seem to reflect differences in the extent to which the teacher addresses each 

student’s individual needs (Eccles et al., 1989; Göllner et al., 2018; Nurmi & Kiuru, 2015) and can 

be of practical value in understanding the effects of supportive teacher behavior.  

In summary, previous research has shown that both students’ individual and shared 

perceptions of teaching quality are related to student outcomes (Aldrup et al., 2018; Downer et al., 

2015; Göllner et al., 2018). Therefore, multilevel modeling of student reports on teaching quality 

offers a fruitful approach for understanding how within- and between-classroom differences in 

teaching quality are related to students’ learning and socio-emotional functioning. 

1.3.3  Assessing Teaching Quality with Student Questionnaires: Student Response 

Tendencies 

A key finding in educational research is that teaching quality varies within and across 

classrooms, which in turn accounts for variation in student outcomes (e.g., Aldrup et al., 2018; 

Downer et al., 2015; Kunter et al., 2013; Wagner et al., 2013). However, variation in student reports 

on teaching quality might arise to a certain degree from inter-individual differences in response 

tendencies. Thus, one important aspect that needs to be explored is the degree to which the common 

and well-established approach of administering questionnaires to students is related to inter-

individual differences in use of the response scale.  

When teaching quality is assessed via student questionnaires, students are asked to indicate 

how strongly they agree or disagree with a given statement on what happens in their classroom. 

However, such response formats (i.e., a rating scale) are suspected to be susceptible to response 

tendencies (Podsakoff et al., 2012; van Vaerenbergh & Thomas, 2013; Moors, 2008). In general, 

response styles are conceptualized as a respondent’s systematic tendency to use certain categories 

of a response scale, irrespective to the construct in question (Baumgaertner & Steenkamp, 2001; 

Paulhus, 1991). One common response tendency reflecting such an inter-individual difference in 

scale use is acquiescence, and its counterpart disacquiescence, which refer to an individual 

student’s tendency to answer in the affirmative (acquiescence; “yea-saying”) or the negative (dis-
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acquiescence; “naysaying”) regardless of item content (Baumgartner & Steenkamp 2001; Paulhus, 

1991; Winkler et al., 1982). When evaluating teaching quality, an acquiescent student would 

exhibit a preference for categories reflecting agreement, whereas a dis-acquiescent student would 

exhibit a preference for categories reflecting disagreement. For example, the students in a specific 

class may agree that the teacher helps students overcome learning-related difficulties, but 

individual students may differ in their tendencies to agree with items on a rating scale. 

Consequently, some students will systematically assign higher ratings than others, which can lead 

to more variability in teaching quality reports within a class. In contrast, if students with similar 

response tendencies are concentrated in the same classroom, a lower variability in teaching quality 

reports could result. In addition, prior research has shown that overuse of one side of the rating 

scale is problematic because it leads to inflated (disacquiescence: deflated) item scores and may 

affect the correlations among items or factors. That is, if students consistently agree (or disagree) 

with items that tap into different aspects of teaching quality, this will increase the shared variance 

among items (Bolt et al., 2014; Kam & Mayer, 2015; Rammstedt & Farmer, 2013; Weijters et al., 

2010). 

Even though a large body of research has provided considerable evidence that students’ 

individual and shared perceptions of teaching quality both hold valuable information (e.g., Aldrup 

et al., 2018; Downer et al., 2015; Göllner et al., 2018; Schweig, 2016; Wagner et al., 2013), the 

degree to which acquiescence accounts for variability in student evaluations of teaching quality 

needs to be clarified. In fact, there is little empirical evidence on the impact of acquiescence on 

student reports. Moreover, the majority of research examining acquiescence has focused on self-

report data on personality traits, personal attitudes or clinical symptoms (e.g., Baumgartner & 

Steenkamp, 2001; Hinz et al., 2007; Rammstedt & Farmer, 2013; Wetzel et al., 2013), potentially 

limiting the degree to which existing findings on acquiescence can be transferred to student reports 

on teaching quality. A notable exception is a study by Spooren et al. (2012), who found no 

empirical support that acquiescence influences student reports on teaching quality. However, 

Spooren et al. (2012) examined a sample of university students, who are likely to differ from the 

much younger students in secondary school, which begins in Grade 5 in Germany. In addition, the 

study by Spooren et al. (2012) did not take into account the hierarchical structure of student data, 

which is crucial for accurately evaluating the impact of acquiescence on student reports of teaching 

quality. 
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Acquiescence in Multilevel Analyses of Teaching Quality 

In general, response tendencies are considered part of students’ idiosyncratic perceptions 

(e.g., Göllner et al., 2018). However, it has been argued that when aggregating individual student 

data at the classroom level, individual differences in students’ response behavior are 

counterbalanced and thus are less relevant when examining students’ shared perceptions of 

teaching quality (Lüdtke et al., 2009). However, this assumption has not yet been empirically 

verified. In fact, there are reasons to assume that acquiescent students may not be randomly 

distributed across classes. For example, individual factors related to acquiescence (e.g., students’ 

cognitive capacities; Soto et al., 2008) have been shown to vary across classes (e.g., Karing et al., 

2013; Mullis et al., 2003; Pfost & Artelt, 2013). In the same vein, it is common practice in the 

German school system to sort students into classes based on their residential area, level of prior 

achievement, or choice of core and elective subjects, which may in turn contribute to systematic 

differences between classrooms in students’ acquiescence tendencies. To the extent that the number 

of acquiescent and non-acquiescent students is not equally distributed across classrooms, students’ 

acquiescent response tendencies may affect their shared perceptions of teaching quality and impact 

analyses at the classroom level. Before using student reports as a reliable and valid method of 

assessing teaching quality in school, it is critical to evaluate the impact of acquiescence on students’ 

teaching quality reports at both the student and the classroom level. 
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2  AIMS AND RESARCH QUESTIONS 
From an ecological perspective, the classroom is the most central environment for students’ 

learning and socio-emotional functioning within the broader school context. While students’ 

experiences of teaching quality have been identified as directly relevant for their learning and 

development, much less is known about dynamics in the classroom that operate across time and 

between the teacher and the specific students in the classroom. Hence, the present dissertation 

pursued a twofold aim: First, because the present dissertation’s research design strongly relies on 

student reports on teaching quality and includes students at different grade levels, it was first 

examined whether students are able to report on teaching quality in a reliable and valid way. 

Specifically, response tendencies (Section 1.3.3) need to be taken into account when assessing 

teaching quality with student questionnaires.  

The second and main aim of the present dissertation was to explore the contextual and 

dynamic nature of teaching quality. With respect to the dynamic nature of teaching quality (Section 

1.2.1), little is known about how teaching quality develops over time and its longitudinal relations 

with students development. This research gap is concerning, given that the lower secondary school 

years coincide with the developmental phase of early adolescence, during which many students 

experience negative changes and challenges in their academic engagement and their social and 

emotional adjustment to school (Roeser et al., 2000). In order to foster adolescents’ growth and 

positive development during lower secondary school, it is necessary to know more about the extent 

to which changes in teaching quality over time are related to changes in both students’ academic 

achievement, academic engagement, and their social and emotional school adjustment during the 

years spanning early adolescence. 

Regarding the contextual nature of teaching quality (Section 1.2.2), it needs to be kept in 

mind that high-quality teaching is defined and established within the complex social setting of the 

classroom, to which the teacher and the specific students in the classroom contribute. Relatedly, 

teaching is a socially mediated process that arises through interactions between the teacher and the 

specific students in the classroom (Vygotsky, 1978). This implies that students are not only 

recipients of what happens in the classroom, but also actively contribute to classroom processes  - 

through their agentic behavior and their background characteristics (Eccles & Roeser, 2011). To 
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illuminate the contextual nature of teaching quality, the present dissertation explored the extent to 

which the specific students in the classroom contribute to the quality of teaching. 

  Below, the research questions pursued in the three empirical studies will be described in 

more detail.  

Study 1 (Ask me, I (Dis)agree! Acquiescence in Student Ratings of Teaching Quality in 

German Vocational Schools) examined the extent to which reports on teaching quality provided by 

students at different grade levels are affected by an acquiescent response style. As outlined earlier, 

acquiescence (“yay-saying”) and its counterpart dis-acquiescence (“nay-saying”) represent a well-

known type of response error in self-report data that may affect the psychometric properties of 

student reports on teaching quality. Using a large cross-sectional sample of n = 2,234 fifth-grade 

and n = 1,832 eighth-grade students from vocational-track schools in Germany, Study 1 evaluated 

the impact of (dis-)acquiescence on student reports of teaching quality, while additionally 

controlling for an extreme response style. Taking into account the multilevel structure of student 

data, the study investigated the degree to which acquiescence differs both across individual students 

in the same classroom (i.e., student level) and across classrooms (i.e., classroom level). Next, 

within a structural equation modeling framework, we evaluated the impact of acquiescence on the 

psychometric properties of teaching quality reports by systematically comparing the factor means 

and factor inter-correlations before and after statistically controlling for acquiescence. The study 

design made it possible to comprehensively evaluate the extent to which students’ acquiescent 

responding impacts their teaching quality reports: First, the study’s multi-cohort design made it 

possible to examine the degree to which age-related differences in acquiescence account for age-

related differences in student reports on teaching quality. Second, three distinct aspects of teaching 

quality (i.e., teacher support, clarity of instruction, and content relevance) were included in the 

study. Importantly, the scales used to assess teaching quality varied with regard to their keying 

direction, informing about the extent to which acquiescence exhibits comparable effects across 

scales with positively and negatively worded items. 

Study 2 (Student Development in Early Adolescence: Does Teaching Quality Shape 

Students’ Academic Achievement, Academic Engagement, and Their Social and Emotional School 

Adjustment?) is a comprehensive longitudinal study investigating the role of teaching quality for 

critical domains of students’ development (i.e., academic achievement, academic engagement, and 

their social and emotional school adjustment) during early adolescence. To this end, groups of 
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students making up specific school classes and their homeroom teachers were followed over three 

years of lower secondary school (i.e., fifth to eighth grade). In total, the study comprised four 

measurement points. The pooled sample consisted of N = 3,880 students and N = 126 homeroom 

teachers from German vocational-track schools. The study design has particular advantages: First, 

multiple relevant aspects of teaching quality (i.e., disturbances, monitoring, teacher academic and 

emotional support), academic achievement, students’ academic engagement (e.g., academic 

identification with school, truancy) and students’ social (e.g., social relatedness, school belonging) 

and emotional (i.e., self-esteem, emotional well-being) school adjustment were taken into account 

simultaneously. Second, the study applied a multi-reporter perspective to examine teaching quality 

trajectories. Combining information from the student and the teacher perspectives helped to ensure 

that the findings regarding changes in teaching quality over time are generalizable beyond students’ 

perceptions alone. Third, the main aim of the study was to link the trajectories of teaching quality 

as rated by both students and their teachers to the trajectories of student development as students 

moved from fifth to eighth grade. Considering the multilevel structure of the student data, the study 

comprehensively investigated whether there are systematic differences in adolescent students’ 

academic development and their social and emotional school adjustment within and across 

classrooms that can be traced back to the quality of teaching provided in the classroom. 

Lastly, Study 3 (Classroom Management: Can it be too Much of a Good Thing?) focused 

on the extent to which the specific students in the classroom contribute to the quality of teaching 

through their background characteristics and their own agentic behavior in the classroom. Using 

classroom management as an example, the study examined key aspects of classroom management 

that refer more to student behavior in the classroom (i.e., disruptive behavior) or more to teachers’ 

management actions in the classroom (i.e., monitoring, rule clarity, structure). To examine the 

extent to which the specific students being taught contribute to the classroom management process, 

the study examined the associations between students’ background characteristics (i.e., gender, 

SES, prior achievement, school track) and aspects of classroom management. Next, we examined 

the degree to which students’ disruptive behavior in the classroom contributes to the association 

between teachers’ management actions and students’ academic achievement. To this end, we 

examined the predictive value of monitoring, rule clarity and structure for students’ academic 

achievement, when accounting for students’ disruptive behavior in the classroom. Importantly, 

Study 3 used a multi-study design in which the same hypotheses were examined in two independent 

samples. Study 3.1 used data from a sample of N = 4,645 German tenth-grade students enrolled in 
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academic- or intermediate-track schools. Study 3.2 used a total sample of N = 6,298 German 

students from Grades 6 to 10 enrolled in academic-track and different types of vocational-track 

schools. 
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3 STUDY 1:              
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Abstract 

Student ratings are frequently used to assess teaching quality even though they might be 

influenced by an acquiescent response style. Acquiescence is considered particularly common 

among young respondents and has been recognized as a source of systematic response error. Within 

a structural equation modeling framework, we examined whether student ratings of teaching 

quality provided by two age cohorts (fifth- and eighth-grade students) were affected by 

acquiescence, while additionally controlling for an extreme response style. Across both age 

cohorts, acquiescence had the highest and most consistent effects on student ratings of teaching 

quality, whereas extreme responding affected only ratings by fifth-grade students and to a smaller 

degree. Mean differences in teaching quality ratings between fifth- and eighth- grade students were 

partly explained by age-related differences in acquiescence. Overall, the effects of acquiescence 

on student ratings were rather small and primarily affected the ratings provided by younger students 

(i.e., fifth graders). 

Keywords: teaching quality; student ratings; acquiescence; extreme responding 

  



STUDY 1   33 
 

Ask me, I (Dis)agree! Acquiescence in Student Ratings of Teaching Quality in 

German Vocational Schools 

Using questionnaires to ask students about teaching quality has become a well-established 

approach in educational research and school practice. Students are seen as “expert” judges of 

teaching quality because they usually experience several teachers in different subjects over an 

extended period of time, and their perceptions of teaching quality are based on a large number of 

experiences in their classes (De Jong & Westerhof, 2001; Wubbels & Brekelmans, 2005). 

Undoubtedly, student ratings are also appealing because they are easy to administer and provide a 

practical and low-cost way to obtain information about teaching quality from large groups of 

respondents (Kunter et al., 2008).  

At the same time, student ratings may be affected by differences in individual students’ 

response behavior. When asked about teaching quality, students may differ in their tendencies to 

provide affirmative answers (acquiescence; “yea-saying”) or disagree (disacquiescence; “nay-

saying”) to questions regardless of item content (Baumgartner & Steenkamp 2001; Paulhus, 1991; 

Winkler et al., 1982). Specifically, there is growing evidence that response formats in which 

students indicate how strongly they agree or disagree with a given statement are susceptible to the 

influence of response styles (Podsakoff et al., 2012; Vaaerenbergh & Thomas, 2013; Moors, 2008). 

When using a rating scale, an acquiescent student would show a preference for the categories 

reflecting agreement, whereas a disacquiescent student would show a preference for the categories 

reflecting disagreement.The overuse of one side of the rating scale is problematic because it will 

lead to inflated (deflated) item scores and has the potential to affect correlations between items and 

constructs. Moreover, acquiescence might confound the comparison of mean scores, which is of 

practical relevance when using student ratings of teaching quality in educational research and 

practice (e.g., Fauth et al., 2020; Eccles & Roeser, 2009; Way et al., 2007). Thus, further research 

to clarify the effects of acquiescence on student ratings of teaching quality is warranted.  

In the present study, we examined whether student ratings of teaching quality provided by 

two age cohorts (i.e., fifth and eighth graders) were affected by acquiescence. Specifically, we 

systematically compared factor means, and factor intercorrelations before and after controlling for 

acquiescence. 
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Measuring Teaching Quality with Student Ratings 

Teaching quality is one key factor that promotes students’ achievement, motivation, and 

subject-related interest (e.g., Hattie, 2009; Kunter et al., 2013; Seidel & Shavelson, 2007) and has 

therefore become an integral part of international research on educational effectiveness. Student, 

teacher, or observer ratings are frequently used to provide information about various aspects of 

teaching practices in the classroom, such as the structure of lessons or whether the teacher is 

attentive to students’ needs and to disruptions in class (e.g., Kunter & Baumert, 2006; Pianta & 

Hamre, 2009).  

When using student ratings to evaluate teaching quality, it has to be considered that students 

are grouped within classrooms. Therefore, student ratings provide information on two different 

levels (Lüdtke et al., 2009). First, student ratings can be aggregated into class means, which 

represent the shared perception of all students within the classroom and provide information about 

the class as a whole (i.e., classroom level). In contrast, individual student ratings provide 

information about the idiosyncratic (i.e., non-shared) perceptions of each individual student within 

a classroom (i.e., student level). Both students’ shared and non-shared perceptions have been 

shown to provide meaningful information about teaching quality and students’ learning (Aldrup et 

al., 2018; Downer et al., 2015; Aldrup et al., 2018; Wagner et al., 2013). 

Although student ratings are a well-established approach to assessing teaching quality, 

empirical research has identified several issues with student ratings of teaching quality. For 

example, prior studies have found that student ratings and ratings provided by teachers or external 

observers for the same teaching quality aspects do not seem to correspond very well (e.g., Kunter 

& Baumert, 2006). Furthermore, differences in teaching quality ratings between students within 

classroom are mostly more pronounced than differences in students’ shared perceptions across 

classrooms. For example, prior studies (e.g., Kunter et al., 2008; Wagner et al., 2013) indicate that 

a much larger proportion (73% to 90%) of the variance in student ratings of teaching quality is 

attributable to differences within classrooms than to differences between classrooms. Moreover, 

students’ ability to distinguish between different aspects of teaching quality has been called into 

question (Scherer et al., 2016; Wagner et al., 2013). Investigations of the underlying factor structure 

of student ratings have typically found higher correlations among the proposed factors of teaching 

quality than observed in ratings provided by teachers or observers or theoretically assumed (e.g., 

Kunter & Baumert, 2006). Whereas each approach to assessing teaching quality is known to hold 
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its own strength and weaknesses (e.g., Kunter & Baumert, 2006; Wubbels et al., 1993), it has been 

suggested that student ratings of teaching quality might be influenced by factors other than the 

quality of teaching, such as a student’s individual response style (Aldrup et al., 2018; Scherer & 

Gustafsson, 2015; Scherer et al., 2016). 

Particularly when evaluating teaching quality, students might show a preference for the 

response categories reflecting agreement (acquiescence) or the categories reflecting disagreement 

(disacquiescence). For example, two students might be equally satisfied with their teachers’ pace 

during lessons but differ in their tendency to agree with items on a rating scale (e.g., some students 

tend to indicate stronger agreement, whereas other students tend to prefer categories around the 

midpoint of the rating scale). As a consequence, some students systematically assign higher ratings 

than others, which can lead to more variability in teaching quality ratings within a class or even 

result in lower variability if students with similar rating tendencies are concentrated in the same 

classroom. Second, if students consistently agree (or disagree) with teaching quality items that 

actually tap different aspects of teaching quality, this will naturally increase the shared variance 

among items and affect the relations between teaching quality factors (Kam & Mayer, 2015; 

Rammstedt & Farmer, 2013; Weijters et al., 2010b). Consequently, acquiescence may represent an 

important source of variability in student evaluations of teaching quality. In order to use student 

ratings as a reliable and valid method of assessing teaching quality in school, it is critical to examine 

and evaluate the impact of acquiescence on students’ teaching quality ratings 

Students’ Tendencies to Respond in an Acquiescent Way 

In general, response styles are conceptualized as a respondent’s systematic tendency to use 

certain categories of a response scale on a basis other than the target construct (Baumgaertner & 

Steenkamp, 2001; Paulhus, 1991). Specifically, acquiescence (ARS) and disacquiescence (DRS) 

are defined as a respondent’s tendency to consistently agree (disagree) with an item regardless of 

item content, even though this may lead to self-contradictory responses (Bentler et al., 1971; 

Weijters et al., 2013). However, when respondents use the rating scale positions expressing 

extreme agreement (disagreement), acquiescence may resemble an extreme response style (ERS). 

An extreme response style reflects systematic use of the most extreme positions at the two ends of 

the rating scale rather than the moderate ones (Paulhus, 1991). The difference between 

acquiescence and an extreme response style is that respondents with an extreme response style 

select extreme responses in both directions (Kam & Fan, 2017), whereas respondents with an 
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acquiescent (disacquiescent) response style consistently prefer the direction of the rating scale 

expressing agreement (disagreement). Prior research has frequently demonstrated that 

acquiescence has the potential to distort the measurement properties of data, for example by 

skewing the distribution toward the endpoint of a scale (Ray, 1985) or affecting scale means by 

inflating or deflating item scores (Baumgartner & Steenkamp, 2001; Bentler et al., 1971; Bolt, Lu, 

& Kim, 2014). Furthermore, because respondents high in acquiescence tend to agree with items 

regardless of item content keying direction, positive correlations between constructs that are keyed 

in the same direction may be artificially inflated, whereas negative correlations between opposite-

keyed constructs may be deflated or even turn positive (e.g., Kam & Meyer, 2015; Rammstedt & 

Farmer, 2013; Winkler et al., 1982).  

A common explanation for the psychological function of acquiescence is to simplify the 

process of forming a judgment and responding to items (Baumgartner & Steenkamp, 2001). 

Answering questions on a rating scale is a cognitively demanding process in which respondents 

are required to accomplish several interrelated tasks. According to prominent models of survey 

response (e.g., Sudman et al., 1996; Tourangeau et al., 2000), respondents first have to interpret 

the question to understand what is meant, then retrieve relevant information from memory to form 

a mental representation of the subject or behavior in question, and then integrate this information 

into a final judgment. Finally, they need to report their opinion by choosing one of the provided 

response categories. Because acquiescence (disacquiescence) reflects a respondent’s preference for 

the agreement (disagreement) position on a rating scale, it affects the final task in the response 

process, in which a response category has to be selected (Weijters et al., 2013).  

Acquiescence in Student Ratings of Teaching Quality 

Acquiescence has typically been conceptualized as “individual differences in use of the 

response scale” (e.g., Cronbach, 1950). Respondents who lack a sufficient level of attention or 

motivation when responding to questions (Huang et al., 2012; Maniaci & Rogge, 2014), or have 

relatively lower cognitive ability and cognitive skills (Gudjonsson, 1990; Lechner & Rammstedt, 

2015) seem to be more prone to acquiescent responding. Specifically, low language and reading 

literacy and low verbal ability may hamper comprehension and interpretation of the question and 

lead to a higher chance of being uncertain about its meaning (Messick, 1966). Consequently, 

respondents provide answers without fully processing the item content before responding (Meade 

& Craig, 2012). Seen from this point of view, the influence of acquiescence on responses should 
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be greatest when “vague, ambiguous or difficult to answer items are involved” (Moors, 2008, p. 

781). Indeed, teaching quality items often ask about large time intervals (e.g., the whole school 

year) or require information about the behavior of others (e.g., the teacher/students in this class), 

which may pose a challenge for information retrieval or the process of forming a judgement, thus 

increasing the vulnerability of teaching quality items to response styles. Consequently, if students 

face items they find difficult to answer, they might tend to choose one side of the scale over the 

other (e.g., Baumgartner & Steenkamp, 2001; Goldberg, 1963). 

Considering that students are nested in classes, it has mostly been argued that individual 

differences in acquiescence are of less relevance in analyses of students’ shared perceptions of 

teaching quality, because analyses at the classroom level are considered to have the methodological 

advantage of counterbalancing student idiosyncrasies (Lüdtke et al., 2009). However, acquiescent 

students might not actually be randomly distributed across classes, not least because individual 

factors related to acquiescence have been shown to vary across classes (e.g., Karing et al., 2013; 

Kunter et al., 2007; Mullis et al., 2003; Pfost & Artelt, 2013). Moreover, the common practice of 

sorting students into homogeneous classes based on their ability and achievement or elective 

subject may contribute to classroom differences in students’ acquiescence tendencies. If the 

number of acquiescent and non-acquiescent students (or disacquiescent and non-disacquiescent) is 

not equally distributed between classrooms, students’ responding tendencies can lead to a false 

sense of agreement between students from the same class which will consequently bias students’ 

aggregated ratings at the classroom level. Hence, more research is needed to clarify whether there 

are systematic differences in acquiescence both between individual students in the same classroom 

(i.e., student level) and between classrooms (i.e., classroom level) and the degree to which 

acquiescence affects students’ individual and shared perceptions of teaching quality. 

In addition to variability in acquiescence within and across classes, there might also be 

differences in students’ acquiescence tendencies across grade levels. Previous research has 

provided extensive evidence that an acquiescent response style is more commonly observed and 

substantially more pronounced in low and moderately educated groups than in groups with a high 

level of formal education (e.g., Billiet & McClendon, 2000; Costello & Roodenburg, 2015; 

Rammstedt et al., 2010; Meisenberg & Williams, 2008). Furthermore, younger children are 

expected to exhibit greater variability in acquiescence (Soto et al., 2008). From the perspective of 

developmental psychology, late childhood and adolescence are characterized by fundamental 
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changes in cognitive capacities, self-concept, and reading and verbal comprehension skills, which 

affect one’s ability to think abstractly and report information about oneself (Eccles et al., 1991; 

Flavell et al., 1993; Toomela, 2003). Compared with adolescents, younger children have a smaller 

vocabulary, less capacity to evaluate the logical consistency of statements, and less experience with 

questionnaires. Even though acquiescence has mostly been studied concerning self-report data 

assessing a variety of constructs, such as personality traits or personal attitudes (e.g., Baumgartner 

& Steenkamp, 2001; Rammstedt & Farmer, 2013; Wetzel et al., 2013), it can be assumed that 

student teaching quality questionnaires, in which students evaluate their own behavior as well as 

their teacher’s actions in the classroom, are comparable to self-report questionnaires (Spooren et 

al., 2012). Therefore, the cognitively demanding process of interpreting an item, retrieving 

information, forming a judgment, and providing a response (Tourangeau et al., 2000) involved in 

evaluating aspects of teachers’ teaching quality might be more sensitive to the influence of a 

systematic response style for younger students at the beginning of secondary school than for older 

students.  

Thus, it can be asked whether acquiescence should be considered in assessments of teaching 

quality using student ratings across students of different ages (e.g., Aldrup et al., 2018) or when 

evaluating teaching quality across longer time spans (e.g., several school years), particularly when 

student ratings are used as the primary source of information on teaching quality. In addition, 

student ratings are often used for evaluation purposes within the context of teacher evaluation 

systems, decision-making and school practice (Fauth et al., 2020). Particularly when teaching 

quality assessments are used to draw inferences about teacher effectiveness (Gitomer & Bell, 

2013), it has to be considered that when including ratings by students in different grade levels, 

observed differences in teaching quality between younger and older students might reflect not only 

genuine differences in the students’ perceptions of teaching quality but also differences in their 

tendencies to acquiesce (Cheung & Rensvold, 2000). 

For example, longitudinal analyses focusing on changes in students’ perception of their 

school environment in secondary school (i.e., from sixth to eighth grade) have shown that on 

average, students tend to perceive their schools and teachers increasingly negatively over time, as 

indicated by a consistent decline in their overall evaluation of relevant aspects of the school climate 

(e.g., teacher support, clarity of school rules, and teacher-student relationship; Reddy et al., 2003; 

Wang & Dishion, 2012; Way et al., 2007). Similar results were obtained in a study by Booth and 
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Gerard (2014), who analyzed changes in student ratings of their school environment from seventh 

to tenth grade. This phenomenon has predominantly been explained in terms of a “misfit” between 

students’ changing needs and what their learning environment provides (Eccles & Roeser, 2009; 

Midgley et al., 1989). Meanwhile, other factors that might contribute to these declines over time 

have rarely been considered when interpreting the results. Therefore, it remains unclear whether 

the reported declines in various aspects of teaching quality over time indeed indicate a deterioration 

of the teaching quality, or whether these changes might be confounded to some degree with changes 

in students’ response behavior over time. 

The Present Study 

We investigated students’ acquiescent response style in a large cross-sectional sample of 

German fifth- and eighth-grade students and evaluated the impact of students’ acquiescent 

responding on three distinct aspects of teaching quality (i.e., teacher support, clarity of instruction, 

and content relevance). The scales used in the present study varied with regard to their keying 

direction, which allowed us to investigate the degree to which acquiescence exhibits comparable 

effects across scales with positively and negatively worded items. Even though acquiescence has 

been found in self-report questionnaires assessing many different constructs (see Baumgartner & 

Steenkamp, 2001), and there is some evidence that student ratings of teaching quality are affected 

by an acquiescent response style, a systematic investigation of acquiescence in student ratings is 

still missing (but see Spooren, 2012).  

Specifically, it has to be clarified whether there are systematic differences in acquiescence 

both across individual students in the same classroom and across classrooms. Considering the 

possibility that acquiescent students may not necessarily be distributed randomly across classes, 

we expect the impact of acquiescence on students’ teaching quality ratings to differ across both 

individual students in the same classroom as well as across classrooms (Hypothesis 1). 

To provide a direct measure of acquiescence, we calculated an acquiescence index based 

on an external set of items to avoid a conceptual overlap between the items used to assess 

acquiescence and those used to assess teaching quality (Billiet & McClendon, 2000; Weijters et 

al., 2010a, 2010b). Subsequently, within a structural equation modeling framework, we regressed 

the calculated index values on the teaching quality items to statistically control for acquiescence in 

student ratings of teaching quality. Specifically, we expected acquiescence to be more pronounced 
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in ratings provided by fifth-grade students than those provided by eighth-grade students 

(Hypothesis 2). 

We then examined the degree to which acquiescence affected the factor structure of 

teaching quality (i.e., factorial inter-correlations and factor means) in fifth- and eighth-grade 

students’ ratings of teaching quality. After controlling for acquiescence, we expected the inter-

correlations between factors with the same keying to be weakened, whereas we expected the inter-

correlations between factors with opposite keying to be strengthened (i.e., more negative; 

Hypothesis 3).  

Finally, we examine the degree to which age-related differences in an acquiescent response 

style can explain differences between fifth- and eighth-grade students’ mean ratings of teaching 

quality. We expected fifth graders to have a higher acquiescence index score than eighth graders. 

After statistically controlling for acquiescence, we expected the mean differences between fifth- 

and eighth-grade students’ ratings of teaching quality to decrease (Hypothesis 4). 

Method 

Sample 

We used data from a German large-scale study designed to analyze the academic 

development of students in vocational secondary school tracks (“Tradition and Innovation in 

School Systems Study” [TRAIN]; Jonkmann et al., 2013). Participating schools were randomly 

sampled from two German federal states (Baden-Württemberg and Saxony). The Ministries of 

Education and Cultural Affairs of the states of Baden-Württemberg and Saxony reviewed the study 

and approved the instruments and the reassessment of students over time in 2008. Students’ 

participation in the TRAIN study was voluntary and required active parental consent. 

In the German school system, students transition to secondary school at the end of fourth 

grade. Based on their prior achievement, students are allocated to an academic or vocational school 

track. High achieving students are generally allocated to an academic school track, while the 

vocational school tracks prepare students to enter vocational training rather than higher education. 

The vocational school tracks are further divided into an intermediate school track (‘Realschule’) 

and a lower school track (‘Hauptschule’). Additionally, some German federal states offer 

comprehensive schools that combine both tracks. The underlying reason for grouping students 

based on their abilities is to form more homogeneous learning environments designed to meet the 
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instructional and emotional needs of each specific group of students (Maaz et al., 2008). The dataset 

used for the present investigation comprised n = 2,234 fifth grade students from 128 school classes 

(Mage = 11.08, SD = 0.54; 46.8% female) and n = 1,832 eighth grade students from 95 school 

classes (Mage = 14.19, SD = 0.63; 48.0% female). The number of students participating from each 

class ranged from 4 to 35 in fifth grade (M = 24.78, SD = 4.97) and from 9 to 33 in eighth grade 

(M = 24.92, SD = 4.76). Students were administered questionnaires to assess their background 

characteristics as well as aspects of the quality of their homeroom teacher’s teaching. In Germany, 

the homeroom teacher teaches his or her class at least one subject and bears special responsibility 

for this class. It’s important to note that within each school track, fifth- and eighth-grade students 

are taught by the same body of teachers and are considered to have comparable social backgrounds, 

academic abilities and experiences in the educational environment (cf. Dumont et al., 2013; 

Schiepe-Tiska, 2019). 

Overall, 26.8 % of the students in the present study were enrolled in the lower track 

(‘Hauptschule’) and 38.2 % in the intermediate track (‘Realschule’), while 35 % of the students 

were enrolled in the comprehensive track. 21.0 % of the fifth-grade students and 18.2 % of the 

eighth-grade students had a migration background. Of these, 18.1 % of the fifth grade students and 

14.2 % of the eighth-grade students were themselves born in Germany but had at least one parent 

born outside Germany, whereas 2.9 % of the fifth-grade students and 3.9 % of the eighth-grade 

students reported that both they themselves and their parents were born outside Germany.   

Measures 

Teaching Quality 

We examined teachers’ learning support, clarity of instruction, and content relevance as 

three well-known measures of teaching quality. The items were adapted from published scales 

(Baumert et al., 1996; Baumert et al., 2009; Gruehn, 2000). All items were rated on a 4-point Likert 

scale ranging from 1 = strongly disagree to 4 = strongly agree and are displayed in Appendix A. 

Means, standard deviation and intraclass correlation coefficients (ICC) for each item in fifth and 

eighth grade are presented in Table 1. 

Teacher Support. Teachers’ interest in students’ learning and provision of learning-related 

assistance was measured with seven items (e.g., “Our homeroom teacher supports us in our 
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learning”; fifth grade: α = .88; eighth grade: α = .91). Items on the teacher support scale were 

positively worded, so that higher values indicate a higher level of teacher support. 

Content Relevance. Five items assessed the extent to which the teacher failed to focus on 

the relevant subject matter (e.g., “Our homeroom teacher often talks about something completely 

unrelated to our subject”; fifth grade: α = .79; eighth grade: α = .77). Items on the content relevance 

scale were negatively worded, so that higher values indicate a lower level of the construct. 

Clarity of Instruction. Six items measured the extent to which the teacher expressed 

himself/herself clearly and provided comprehensible instructions. Clarity of instruction was 

assessed with a balanced scale consisting of three positively and three negatively worded items 

(e.g., “Our homeroom teacher sometimes gives unclear instructions and nobody really knows what 

to do” [negatively worded]; “Our homeroom teacher knows how to explain complicated things 

very well” [positively worded]; fifth grade: α = .57; eighth grade: α = .79). The three negatively 

worded items were presented first.  

Acquiescent Response Style Indexes  

When measuring acquiescence in a student questionnaire of teaching quality, one challenge 

consists of separating acquiescence from substantive information (Baumgartner & Steenkamp, 

2001), because students’ responses may reflect a combination of both a response style and “true” 

information on students’ perception of teaching quality (He et al., 2017; Mottus et al., 2012). For 

this reason, and consistent with previous research (e.g., Kam & Mayer, 2015; Kam & Zhou, 2015; 

Weijters et al., 2010a, 2010b), we calculated an acquiescence indicator using an external set of 

items. Because response styles are considered to be unrelated to item content, students are expected 

to exhibit similar response styles in their responses to both the external item set and the teaching 

quality items (He & van de Vijver, 2015; Mottus et al., 2012). Specifically, we calculated overall 

indicators for an acquiescent response style (ARS) and disacquiescent response style (DRS) on the 

basis of antithetical item pairs drawn from the Big Five Inventory (BFI; selected by Soto et al., 

2008), which students also filled in during the regular assessment. Overall, we used 16 antithetical 

item pairs that captured the same construct with logically opposite item content (e.g., “I see myself 

as someone who…is talkative” vs. “…tends to be quiet”). The item pairs were evaluated by Soto 

et al. (2008) regarding their content and interitem correlations to avoid confounding the 

measurement of response styles with the measurement of personality. Because the item pairs are 
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balanced in content and keying (Rammstedt & Farmer, 2013), simultaneous agreement or 

disagreement to both statements can be attributed to a response style rather than to item content 

(Weijters et al., 2013; Rammstedt & Farmer, 2013).  

The BFI items were answered on a 5-point Likert scale ranging from 1 = strongly disagree 

to 5 = strongly agree. To calculate mean scores for ARS and DRS for each participant, we followed 

the procedure outlined by Baumgartner & Steenkamp (2001) and Weijters et al. (2010b) by 

assigning weights to each response category. For ARS, defined as the tendency to agree with items 

regardless of content, we assigned 2 points to Category 5 (strongly agree), 1 point to Category 4 

(agree), and 0 points to the remaining categories. Similarly, for DRS, the categories reflecting 

disagreement were weighted by assigning 2 points to Category 1 (strongly disagree) and 1 point to 

Category 2 (disagree). The method of recoding original item responses to calculate index values 

reflecting response styles has been applied in numerous previous studies (e.g., Bachman & O’ 

Malley, 1984; Baumgartner & Steenkamp, 2001; Mottus et al., 2012, Weijters et al., 2010a, 2010b). 

To combine the bidirectional effects of ARS and DRS, we subtracted students’ DRS index from 

their ARS index to obtain an index indicating students’ net acquiescent response style (NARS). 

The NARS index reflects the ratio of weighted agreement and disagreement across the 16 item 

pairs and was used in all subsequent analyses. The NARS index ranged from -2 to 2. A positive 

index value indicates a respondent’s tendency to agree rather than disagree (e.g.,  Baumgartner & 

Steenkamp, 2001; Weijters et al., 2010a, 2010b). 

To further distinguish acquiescence (disacquiescence) from an extreme response style 

(ERS), we additionally calculated an ERS index and used the NARS and ERS indices 

simultaneously in all analyses. The ERS index was based on the proportion of extreme responses 

and calculating by weighting the extreme categories 1 (strongly disagree) and 5 (strongly agree) 

with 1 point and the remaining categories with 0 points. The ERS index ranged from 0 to 1 and 

thus reflected the ratio of extreme and non-extreme answers given by each respondent. For each 

indicator, we averaged the scores obtained using this coding scheme.  

Means, standard deviation and ICCs for the response style index are presented in Table 1. 

The calculated indexes showed good reliabilities (fifth grade: .89 ≤ α ≤ .95; eighth grade: .81 ≤ α 

≤ .89). For each response style, fifth-grade students showed significantly higher index values than 

eighth-grade students (all ps > .05) and ICCs. In fifth grade, the response style indexes’ average 

ICC was M = 0.07, ranging from 0.03 to 0.10 (eighth grade: M = 0.03, ranging from 0.01 to 0.05). 
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Because the response style indexes showed sufficient between-class variation to make aggregation 

feasible, we aggregated students’ individual response style indexes at the classroom level to form 

an indicator of a class’s average level of acquiescence and extreme responding. 

Table 1 

Descriptive Statistics for Teaching Quality Items and Response Style Indexes 

 Fifth grade Eighth grade 
 M (SD) ICC M (SD) ICC 
Teacher support    
   tsup1 3.21 (0.83) .06 2.90 (0.89) .17 
   tsup2 3.45 (0.72) .09 3.04 (0.86) .20 
   tsup3 3.19 (0.85) .11 2.85 (0.92) .20 
   tsup4 3.34 (0.80) .08 2.94 (0.85) .17 
   tsup5 3.31 (0.84) .08 2.93 (0.91) .21 
   tsup6 3.27 (0.83) .10 2.97 (0.89) .18 
   tsup7 3.37 (0.79) .08 3.10 (0.88) .15 
Clarity of instruction    
   clari4 2.39 (1.02) .02 2.42 (0.88) .12 
   clari5 2.07 (1.02) .02 2.29 (0.94) .14 
   clari6 2.08 (1.01) .05 2.33 (0.95) .15 
   clari1 2.97 (1.00) .02 2.65 (0.91) .07 
   clari2 3.16 (0.93) .04 2.78 (0.90) .14 
   clari3 3.32 (0.87) .05 2.88 (0.93) .15 
Content relevance    
  conre1 2.51 (1.03) .05 2.61 (0.96) .13 
  conre3 1.96 (1.05) .04 2.13 (0.97) .11 
  conre4 2.14 (1.01) .06 1.97 (0.86) .07 
  conre5 2.14 (1.12) .06 2.21 (1.05) .13 

ARS 0.61 (0.44) .10 0.50 (0.32) .05 
DRS 0.47 (0.32) .03 0.41 (0.26) .01 
ERS 0.36 (0.28) .04 0.25 (0.21) .03 
NARS 0.14 (0.63) .09 0.08 (0.46) .04 

Note. clari1 to clari3 and conre1 to conre5 are negatively worded items. 
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Statistical Analyses 

Measurement Model for Teaching Quality and Testing for Measurement Invariance 

To establish the measurement model for teaching quality, we specified a three-factorial 

model with teacher support, clarity of instruction, and content relevance as seperate teaching 

quality factors. Each item was constrained to load onto its respective factor without any cross-

loadings. The residuals of the three negatively worded items in the balanced clarity of instruction 

scale were allowed to correlate with each other in order to account for their correlated uniqueness. 

The model was conducted as multigroup confirmatory factor analyses (MG-CFA) with the fifth- 

and eighth-grade students in separate groups.  

A central aim of the present study was to examine fifth- and eighth-grade students’ teaching 

quality ratings before and after controlling for acquiescence. Meaningful comparisons between two 

groups of respondents with regard to their teaching quality ratings require certain levels of 

measurement invariance of the teaching quality factors (i.e., configural, metric, and scalar), which 

we tested for prior to comparing the regression coefficients of the response style indexes, factor 

intercorrelations and factor means across fifth- and eighth-grade students. Within a multigroup 

confirmatory factor analysis (MG-CFA), measurement invariance can be examined by increasingly 

constraining the model parameters to equality across the compared groups (Cheung & Rensvold, 

2000; Vandenberg & Lance, 2000) and evaluating changes in the resulting model fit indices. 

Configural invariance is established if the factor structure (i.e., number of factors and loading 

patterns) is found to be identical across groups. In a configural invariance model, the covariance 

matrices for both groups can be fitted using the same factor model (Horn & McArdle, 1992). 

Therefore, the configural invariance model does not include any equality constraints, meaning that 

factor loadings and item intercepts are freely estimated in each group. Metric invariance requires 

that the factor loadings do not differ across groups, which can be tested by constraining the factor 

loadings to equality across groups. Metric invariance must be established in order to compare 

correlation and regression coefficients across groups (Meredith & Teresi, 2006). If the assumption 

of metric invariance is holds, scalar invariance can then be tested by additionally constraining the 

item intercepts to equality across groups. Scalar invariance should be established to ensure valid 

comparisons of (latent) factor means across groups (Millsap, 2012; Widaman & Reise, 1997). Each 

level of measurement invariance is considered to be established if constraining the model 
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parameters does not lead to a significant decrease in model fit compared to the freely estimated 

(i.e., configural) model.  

Evaluating the Impact of Acquiescence on Students’ Teaching Quality Ratings 

 To account for students’ acquiescence tendencies, we included students’ individual index 

values and the aggregated class-mean index values for each response style as predictors of students’ 

teaching quality ratings into the measurement model for teaching quality and regressed each 

teaching quality item on both the individual and the class-mean index values of acquiescence and 

extreme responding. The individual index values were centered around the group mean, partialling 

out the variance in the teaching quality items due to differences in students’ response styles within 

classroom (Cheung & Rensvold, 2000). In contrast, the aggregated class-mean indexes account for 

the variance in teaching quality due to differences in response styles between classes. The 

conceptual model of teaching quality and response styles is depicted in Figure 1. 

To further evaluate whether individual students’ acquiescence is counterbalanced at the 

classroom level or whether a class’s average level of acquiescence reflects an accumulation of the 

acquiescence tendencies of all students in the classroom, we set students’ individual and class-

mean aggregated index values for each response style to equality within the groups of fifth- and 

eighth-grade students and evaluated the resulting changes in the model fit.  
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Figure 1. Conceptual model of teaching quality and response style indexes. Negatively worded 
items are presented in dashed boxes 

 

Age-related Differences in Students’ Acquiescent Responding 

 In order to evaluate whether fifth- and eighth-grade students differ in the strength of their 

acquiescence tendencies, we compared the regression coefficients for the individual response style 

indexes and the aggregated class-mean indexes on predicting the teaching quality items. To ensure 

comparability of the regression coefficients across fifth- and eighth-grade students, we constrained 

the factor loadings of the teaching quality items in fifth- and eighth-grade students to equality 

(Metric Response Style Model). We then set the regression coefficients for acquiescence and 

extreme responding to equality across fifth- and eighth-grade students and compared the resulting 

model fit to the Metric Response Style Model, in which the regression coefficients were estimated 

freely for fifth- and eighth-grade students.  
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Factorial Intercorrelations and Mean-level Differences 

 Next, we evaluated whether acquiescence affected the correlations between the teaching 

quality factors. Thus, we compared the intercorrelations between the teaching quality factors before 

and after we controlled for acquiescence (Metric Teaching Quality Model vs. Metric Response 

Style Model). Similarly, we compared the latent mean differences in the teaching quality factors 

between fifth- and eighth-grade students in the scalar invariance models before and after 

controlling for acquiescence (Scalar Teaching Quality Model vs. Scalar Response Style Model).  

Evaluating Model Fit 

We evaluated all models on the basis of their goodness-of-fit indices. Good model fit was 

indicated by root mean square error of approximation (RMSEA) values ≤ .06, confirmatory fit 

index (CFI) values ≥ .95, and standardized root mean square residual (SRMR) values ≤ .08 (Hu & 

Bentler, 1999).  

For all model comparisons, we evaluated changes in the model fit by considering the chi-

square difference test. The combination of the change in the chi-square value and the number of 

degrees of freedom provides information about the extent to which a model represents an 

improvement against the previous model. If model fit does not significantly worsen (as indicated 

by a significant chi-square difference test), this indicates that both models fit the data equally well. 

However, because the chi-square test strongly depends on sample size and might be overly 

sensitive to even trivial misfit (Little, 2013), we additionally inspected changes in the goodness-

of-fit indices. We considered a decrease in the CFI of less than 0.010 and an increase in the RMSEA 

and SRMR of less than 0.015 as support for the more constrained model (Chen, 2007; Cheung & 

Rensvold, 2002). 

All analyses were conducted in Mplus 7 (Muthén & Muthén, 1998-2017) using robust 

maximum likelihood estimation (MLR; Yuan & Bentler, 2000). Due to the model complexity and 

the relatively low sample size at the classroom level, all analyses were based on students’ individual 

data, assuming the comparability of factors (i.e., measurement models and factor inter-correlations) 

at the within- and the between-classroom level (Stapleton, Yang, & Hancock, 2016). To account 

for the nested data structure of students grouped within classrooms, we applied the well-established 

type = complex procedure in Mplus. In the type = complex procedure, the standard errors and chi-
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square values of the model estimates are adjusted for the clustering of students in order to avoid 

higher alpha error (Muthén & Satorra, 1995).  

On average, we had to deal with 4.2% missing values on single items or scales in the student 

data. To use all available information, we applied full information maximum likelihood estimation 

in the structural equation models used in this study (Enders, 2010). All significance testing was 

performed at the .05 level (two-tailed).  

Results 

Impact of Acquiescence on Students’ Teaching Quality Ratings (Hypothesis 1) 

The three-factorial measurement model of teaching quality with fifth- and eighth-grade 

students in separate groups and without modeling acquiescence (Configural Model of Teaching 

Quality) exhibited good fit to the data: χ² (226) = 1463.94, p < .001; RMSEA = .052; CFI = .947; 

SRMR = .080. The standardized factor loadings of the teaching quality items are displayed in Table 

3 (left column). However, the loading pattern for the clarity of instruction factor (balanced) 

warrants some attention. In fifth grade, two out of three negatively worded items exhibited positive 

and significantly weaker loadings on the clarity of instruction factor, whereas the loading pattern 

for eighth-grade students’ ratings was in accordance with the items’ keying direction (see Table 3, 

left column). 

Next, we examined the degree to which students’ ratings were affected by acquiescence. 

Specifically, we used students’ individual and class-mean aggregated index values of acquiescence 

and extreme responding as predictors of students’ teaching quality ratings and inspected the 

regression coefficients (Configural Response Style Model, Table 4). The model fit the data well 

(χ² (238) = 1480.33, p < .001; RMSEA = .051; CFI = .946; SRMR = .061). Overall, acquiescence 

affected students’ teaching quality ratings most consistently. Across both age cohorts, students’ 

individual and class-mean acquiescence index values predicted their teaching quality ratings. That 

is, acquiescence accounted for variance in teaching quality ratings between students within the 

classroom as well as for variance in teaching quality between classrooms. Consequently, individual 

differences in acquiescence among students within a classroom are not necessarily counterbalanced 

in students’ shared perceptions of teaching quality (i.e., the classroom level). In contrast, extreme 

responding was only predictive for fifth-grade students’ teaching quality ratings and solely 
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explained variance in teaching quality ratings between individual students within the same 

classroom.  

To clarify whether a class’s average level of acquiescence exhibits the same associations 

with students’ teaching quality ratings as students’ individual acquiescence tendencies, we set 

students’ individual and class-mean aggregated index values of acquiescence to equality within 

each group of respondents (i.e., fifth- and eighth-grade students) and evaluated the resulting 

changes in model fit. The model with equality constraints for students’ individual and class-mean 

aggregated index values of acquiescence and extreme responding also fit the data well (χ² (306) = 

1554.27, p < .001; RMSEA = .045; CFI = .946; SRMR = .067), and the chi-square difference test 

did not indicate significant differences in the models’ fit to the data (Δχ² = 73.9, Δdf = 68, p = .290; 

ΔRMSEA = -.006; ΔCFI = .000Δ; SRMR = .006). We conclude that the impact of the class-mean 

aggregated index values is comparable to the influence of the individual index values. For all 

subsequent analyses, we proceeded with the individual and class-mean aggregated index values of 

acquiescence and extreme responding set to equality. The standardized regression coefficients for 

the individual and class-mean aggregated index values of acquiescence when set to equality are 

presented in Table 5. Across both cohorts, acquiescence was predictive for the majority of items 

used to assess teaching quality, whereas ratings provided by fifth-grade students were additionally 

affected by an extreme response style (Table 5). However, the regression coefficients for extreme 

response style were rather small and clearly lower than the regression coefficients for acquiescence 

in fifth-grade.  
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Table 2 
Measurement Invariance of Teaching Quality for the Teaching Quality Model (without modeling 
acquiescence) and the Response Style Model (including the modeling of acquiescence)  

χ² (df) RMSEA CFI SRMR 

Teaching Quality Model     
Model a: Teaching Quality Model 
(Configural Invariance) 1463.94 (226) .052 .947 .080 

Model b: Metric Teaching Quality 
Model (Full Metric Invariance) 

1614.15 (240) .053 .941 .092 

Model c: Metric Teaching Quality 
Model (Partial Metric Invariance) 

1514.25 (237) .051 .945 .082 

Model d: Scalar Teaching Quality 
Model (Partial scalar invariance) 

1637.14 (248) .052 .940 .083 

Δ Model b – Model a 150.21 (14) .001 -.006 .012 

Δ Model c – Model a 50.31 (11) -.002 -.002 .002 

Δ Model d – Model c  122.89 (11) .001 -.005 .001 

Response Style Model     

Model e: Response Style Model 
(Configural Invariance) 

1554.27 (306) .045 .946 .067 

Model f: Metric Response Style 
Model (Full Metric Invariance) 

1678.92 (320) .046 .941 .074 

Model g: Metric Response Style 
Model (Partial Metric Invariance) 

1594.79 (317) .045 .945 .068 

Model h: Scalar Response Style 
Model (Partial scalar invariance) 

1663.32 (328) .045 .942 .068 

Δ Model f – Model e 124.65 (14) .001 -.005 .007 

Δ Model g – Model e 40.52 (11) .000 -.001 .001 

Δ Model h – Model g  68.53 (11) .000 .000 .000 
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Table 3 
Standardized Factor Loadings for Fifth- and Eighth-Grade Students 
 Fifth grade  Eighth grade 

 No modeling of acquiescencea Modeling of acquiescenceb  No modeling of acquiescencea Modeling of acquiescenceb 
 λ (SE) λ (SE)  λ (SE) λ (SE) 
Teacher support     
   tsup1   0.66 (0.02)*   0.61 (0.02)*    0.73 (0.02)*   0.72 (0.02)* 
   tsup2   0.76 (0.02)*   0.72 (0.02)*    0.83 (0.02)*   0.81 (0.02)* 
   tsup3   0.70 (0.02)*   0.66 (0.02)*    0.79 (0.02)*   0.78 (0.02)* 
   tsup4   0.74 (0.02)*   0.71 (0.02)*    0.78 (0.02)*   0.76 (0.02)* 
   tsup5   0.75 (0.02)*   0.72 (0.01)*    0.79 (0.01)*   0.78 (0.02)* 
   tsup6   0.70 (0.02)*   0.66 (0.02)*    0.73 (0.02)*   0.72 (0.02)* 
   tsup7   0.73 (0.02)*   0.69 (0.02)*    0.75 (0.02)*   0.74 (0.02)* 
Clarity of instruction     
   clari4    0.68 (0.03)*   0.66 (0.03)*    0.74 (0.02)*   0.73 (0.02)* 
   clari5    0.82 (0.02)*   0.81 (0.02)*    0.86 (0.01)*   0.85 (0.01)* 
   clari6    0.79 (0.02)*   0.78 (0.02)*    0.87 (0.01)*   0.86 (0.01)* 
   clari1    0.21 (0.03)*   0.16 (0.03)*  -0.15 (0.04)* -0.15 (0.04)* 
   clari2  0.21 (0.04) -0.03 (0.03)  -0.32 (0.05)* -0.32 (0.05)* 
   clari3 -0.01 (0.04) -0.06 (0.04)  -0.37 (0.05)* -0.39 (0.05)* 
Content relevance     
  conre1   0.56 (0.03)*   0.48 (0.03)*    0.54 (0.03)*   0.53 (0.03)* 
  conre3   0.72 (0.02)*   0.73 (0.02)*    0.81 (0.03)*   0.81 (0.03)* 
  conre4   0.64 (0.03)*   0.52 (0.02)*    0.51 (0.04)*   0.50 (0.04)* 
  conre5   0.71 (0.02)*   0.62 (0.02)*    0.67 (0.03)*   0.66 (0.04)* 

Note. λ = factor loading; SE = standard error; *p < .05.  
aConfigural Teaching Quality Model; bConfigural Response Style Model.
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Age-related Differences in Students’ Acquiescent Responding (Hypothesis 2) 

As a prerequisite for comparing the regression coefficients of acquiescence and extreme 

responding across fifth- and eighth-grade students, we tested for metric invariance by constraining 

the factor loadings in eighth grade to be equal to the factor loadings in fifth grade (Metric Response 

Style Model). Even though changes in the fit indices remained within the acceptable range (Model 

f in Table 2), we considered metric invariance to be only partially established due to differences in 

the loading pattern of the negatively worded items on the clarity of instruction factor between fifth- 

and eighth-grade students. With a subset of the three negatively worded items freed, only minor 

changes in the fit statistics occurred when the partial Metric Response Style Model (Model g in 

Table 2) was compared against the less restrictive Configural Response Style Model (Δ Model g 

vs. Model e in Table 2: Δχ² = 40.52, Δdf = 11, p < .05; ΔRMSEA = .000; ΔCFI = -.001; ΔSRMR 

= .001). Thus, we consider teaching quality to be largely comparable across fifth- and eighth-grade 

students.  

In order to test whether fifth- and eighth-grade students significantly differed in the strength 

of their acquiescence tendencies, we constrained the regression coefficients of acquiescence and 

extreme responding to be equal across fifth- and eighth-grade students within the partial Metric 

Response Tendency Model (Table 5) and compared the fit indices to the metric model in which the 

response tendencies were freely estimated within each group (Table 4). The chi-square difference 

test revealed significant differences in the models’ fit to the data (Δχ² = 67.95, Δdf = 28, p < .05; 

ΔRMSEA = -.002; ΔCFI = -.002; ΔSRMR = .002). Hence, the impact of acquiescence on fifth-

grade students’ teaching quality ratings was more pronounced than for eighth-grade students. 

However, only minor changes in the models’ overall fit which might be due to the fact that overall, 

the effects of acquiescence on students’ teaching quality ratings were rather small. 

The widest differences between fifth- and eighth-grade students occurred with regard to the 

negatively worded items in the clarity of instruction and content relevance scales. Ratings provided 

by fifth graders on these items were even more strongly affected by acquiescence than the 

positively worded items, whereas acquiescence was of less importance in ratings provided by 

eighth-grade students. In addition, extreme responding changed in accordance with the items’ 

keying direction, indicating that some of the fifth graders expressed extreme agreement on 

positively worded and extreme disagreement on negatively worded items (Table 5). 
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Table 4 
Standardized Regression Coefficients for Response Styles in Predicting Student Ratings (Configural Response Style Model) 

 Fifth Grade Eighth Grade 
 Within Classroom Between Classrooms Within Classroom Between Classrooms 
 NARS ERS NARS ERS NARS ERS NARS ERS 

 β (SE) β (SE) β (SE) β (SE) β (SE) β (SE) β (SE) β (SE) 
Teacher Support        

tsup1 0.15 (.03)* 0.15 (.02)* 0.16 (.04)* 0.03 (.04) 0.10 (.03)* 0.01 (.03) 0.20 (.05)* -0.03 (.06) 
tsup2 0.11 (.03)* 0.16 (.02)* 0.11 (.04)* 0.01 (.04) 0.08 (.03)* 0.01 (.03) 0.19 (.06)* -0.03 (.07) 
tsup3 0.12 (.03)* 0.13 (.02)* 0.19 (.04)* -0.01 (.04) 0.06 (.03)* 0.00 (.03) 0.20 (.06)* -0.03 (.06) 
tsup4 0.17 (.03)* 0.10 (.02)* 0.12 (.04)* 0.00 (.04) 0.11 (.03)* 0.02 (.03) 0.19 (.05)* -0.06 (.06) 
tsup5 0.14 (.02)* 0.12 (.02)* 0.13 (.04)* -0.01 (.04) 0.08 (.03)* -0.00 (.02) 0.21 (.06)* -0.03 (.07) 
tsup6 0.14 (.03)* 0.13 (.02)* 0.14 (.05)* -0.06 (.04) 0.07 (.03)* 0.01 (.03) 0.22 (.06)* -0.03 (.06) 
tsup7 0.13 (.03)* 0.12 (.02)* 0.18 (.04)* -0.03 (.04) 0.09 (.03)* 0.02 (.03) 0.19 (.05)* -0.01 (.06) 

Clarity of instruction        
clari4  0.16 (.03)* 0.01 (.03) 0.04 (.03) 0.00 (.03) 0.08 (.03)* -0.03 (.03) 0.15 (.04)* -0.03 (.05) 
clari5 0.10 (.03)*  0.09 (.03)* 0.06 (.03) -0.02 (.03) 0.07 (.03)* 0.01 (.03) 0.20 (.05)* -0.02 (.05) 
clari6 0.08 (.03)*  0.10 (.03)* 0.07 (.04) -0.01 (.04) 0.07 (.03)* -0.01 (.03) 0.22 (.05)* -0.04 (.05) 
clari1 0.20 (.03)* -0.03 (.03) 0.10 (.04)* 0.03 (.03) 0.04 (.03) 0.01 (.03) -0.07 (.04)  0.03 (.04) 
clari2 0.24 (.02)* -0.10 (.03)* 0.09 (.04)* 0.04 (.04) 0.07 (.03)* -0.05 (.03) -0.10 (.05)*  0.03 (.06) 

     clari3 0.25 (.03)* -0.11 (.03)* 0.09 (.04)* 0.01 (.04) 0.09 (.03)* -0.04 (.03) -0.12 (.05)*  0.02 (.06) 
Content relevance        

conre1 0.22 (.03)* 0.02 (.02) 0.14 (.04)* -0.04 (.03) 0.08 (.03)* -0.00 (.02) 0.02 (.05) 0.00 (.04) 
conre3 0.28 (.02)* -0.06 (.02)* 0.15 (.04)* -0.02 (.04) 0.11 (.03)* -0.05 (.03) -0.12 (.04)* 0.05 (.04) 
conre4 0.26 (.03)* -0.05 (.02)* 0.23 (.03)* -0.04 (.03) 0.12 (.03)* -0.06 (.03) 0.02 (.05) 0.06 (.05) 
conre5 0.25 (.03)*  0.16 (.04)* 0.16 (.04)* -0.03 (.04) 0.08 (.03)* -0.03 (.03) 0.03 (.05) 0.03 (.04) 

Note. β = standardized regression coefficient; SE = standard error; *p < .05.



STUDY 1   55 
 

Table 5 
Mean Standardized Regression Coefficients for Response Styles in Predicting Student Ratings 
(Metric Response Style Model) 

 Fifth Grade Eighth Grade 

 NARS ERS NARS ERS 
 β (SE) β (SE) β (SE) β (SE) 

Teacher Support    
tsup1   0.14 (.02)*   0.09 (.02)* 0.15 (.03)* -0.00 (.04) 
tsup2   0.09 (.01)*   0.09 (.02)* 0.14 (.04)*  0.00 (.04) 
tsup3   0.13 (.02)*   0.07 (.02)* 0.13 (.03)* -0.01 (.04) 
tsup4   0.14 (.02)*   0.05 (.02)* 0.15 (.03)* -0.02 (.04) 
tsup5   0.12 (.02)*   0.06 (.02)* 0.15 (.04)* -0.01 (.04) 
tsup6   0.12 (.02)*   0.06 (.02)* 0.14 (.03)* -0.00 (.03) 
tsup7   0.13 (.02)*   0.05 (.02)* 0.14 (.03)*  0.01 (.03) 

Clarity of instruction     
clari4   0.11 (.02)* -0.01 (.02)   0.11 (.02)* -0.03 (.03) 
clari5   0.08 (.02)*  0.04 (.02)   0.13 (.02)*  0.01 (.03) 
clari6   0.06 (.02)*   0.05 (.02)*   0.14 (.03)* -0.02 (.03) 
clari1   0.17 (.02)* -0.03 (.02)* -0.01 (.02)  0.01 (.03) 
clari2   0.18 (.02)* -0.06 (.02)* -0.01 (.03) -0.03 (.03) 

     clari3   0.19 (.02)* -0.08 (.02)* -0.01 (.03) -0.02 (.03) 
Content relevance    

conre1   0.18 (.02)*  -0.01 (.02) 0.05 (.03) -0.01 (.02) 
conre3   0.23 (.02)*   -0.05 (.02)* 0.01 (.03) -0.02 (.03) 
conre4   0.25 (.02)*  -0.05 (.02)*   0.08 (.03)* -0.01 (.03) 
conre5   0.22 (.02)* -0.03 (.02)   0.06 (.02)* -0.01 (.02) 

Note. The regression coefficients reflect the average impact of students’ individual and the class- 
mean level of acquiescence on the teaching quality items for fifth- and eighth-grade students. 
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Changes in Intercorrelations Between Teaching Quality Factors after Controlling for 

Acquiescence (Hypothesis 3) 

We used scales with varying directions of item keying to test whether acquiescence would 

inflate the correlations between factors that were keyed in the same direction (i.e., teacher support 

and clarity of instruction) and deflate the correlations between factors that were keyed in opposite 

directions (i.e., teacher support and content relevance; clarity of instruction and content relevance). 

We compared correlation coefficients from the partial Metric Teaching Quality Model with 

correlation coefficients from the partial Metric Response Style Model in which we controlled for 

acquiescence. Model fits are displayed in Table 2, and correlations between the teaching quality 

factors are displayed in Table 6.  

The largest changes occurred in fifth graders’ ratings, whereas the correlations for eighth 

grade students’ ratings remained largely unchanged. As expected, partialling out the variance due 

to the NARS and ERS indexes strengthened the correlations between oppositely keyed constructs 

so that they became more negative. In fifth grade, the correlation between teacher support and 

content relevance even turned from positive to negative (from r = .08 to r = -.05; eighth grade: 

from r = -.04 to r = -.07). For content relevance and clarity of instruction, the correlation increased 

from r = -.05 to r = -.14 (eigth grade: from r = -.08 to r = -.11). For constructs that were keyed in 

the same direction (i.e., teacher support and clarity of instruction), the strength of the positive 

correlations was slightly attenuated after controlling for acquiescence (fifth grade: from r = .52 to 

r = .49; eighth grade: from r = .67 to r = .66). 
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Table 6 
Intercorrelations and Mean Ratings of Teaching Quality Factors without the modeling 
acquiescence (Teaching Quality Model) and including the modeling of acquiescence (Response 
Style Model)  

  without modeling 
acquiescence 

modeling  
acquiescence 

Difference 

Factor Intercorrelationsa    
Fifth grade    
   Teacher support  
   Clarity of instruction  

.52* [.46, .58] 
 

.49* [.43, .56] 
 

.03  

   Teacher support  
   Content relevance  

.08* [.01, .15] 
 

-.05 [-.12, .02] 
 

.13  

   Clarity of instruction  
   Content relevance  

-.05 [-.12, .02] 
 

-.14* [-.20, -.08]  
 

.09  

Eighth grade    
   Teacher support 
   Clarity of instruction  

.67* [.61, .73] .66* [.61, .73] .01  

   Teacher support  
   Content relevance  

-.04 [-.12, .04] -.07 [-.16, .01] .03  

   Clarity of instruction 
   Content relevance 

-.08* [-.16, -.01] -.11* [-.19, -.03] .03  

Factor Mean-Level Differencesb   
   Teacher support -.33* (0.05) -.21* (0.04) .12  
   Clarity of instruction .05 (0.04) .09* (0.04) .04  
   Content relevance -.35* (0.04) -.27* (0.05) .08  

Note. aFactor Intercorrelations were drawn from the Metric Teaching Quality Model and 
the Metric Response Style Model. Teacher support was positively worded, content relevance was 
negatively worded, clarity of instruction was balanced (i.e., half positively and half negatively 
worded); values in square brackets indicate the 95% confidence interval for each correlation 
coefficient; *p < .05; bMean-level differences were drawn from the partial Scalar Teaching Quality 
Model and the Scalar Response Style Model and were calculated by substracting the factor mean 
in fifth grade from the factor mean in eighth grade. 
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Age-related Differences in Students’ Mean Ratings of Teaching Quality after Controlling for 

Acquiescence (Hypothesis 4)  

Next, we examined the extent to which mean-level differences in fifth- and eighth-grade 

students’ ratings of teaching quality can be explained by mean differences in students’ acquiescent 

response style. Comparing factor means across two groups of respondents requires scalar 

invariance, which we tested for by constraining the item intercepts to equality across fifth- and 

eighth-grade students in both model in which we did not control for acquiescence (Teaching 

Quality Model) and in the model in which we accounted for acquiescence (Response Style Model). 

With a subset of the three negatively worded items on the clarity of instruction factor freed, partial 

scalar invariance was established in both models, because the differences in the fit indices between 

the partial scalar invariance model and the respective partial metric model were small (Teaching 

Quality Model [Model d vs. Model c in Table 2]: Δχ² = 122.89, Δdf = 11, p < .05; ΔRMSEA = 

.001; ΔCFI = -.005; ΔSRMR = .001; Response Style Model [Model h vs. Model g in Table 2]: Δχ² 

= 68.53, Δdf = 11, p < .05; ΔRMSEA = .000; ΔCFI = -.003; ΔSRMR = .000).  

Next, we compared mean-level differences between fifth- and eighth-grade students’ 

teaching quality ratings in the model in which we did not control for acquiescence (partial Scalar 

Teaching Quality Model) to mean-level differences in the model in which we accounted for 

acquiescence (partial Scalar Response Style Model). In the partial Scalar Teaching Quality Model, 

there were substantial differences between fifth- and eighth-grade students’ mean ratings of 

teaching quality. Specifically, fifth-grade students evaluated teaching quality more positively than 

eighth-grade students. The mean difference was ΔM = - 0.33 (SE = 0.05, p < .05) for teacher 

support, and ΔM = - 0.35 (SE = 0.04, p < .05) for clarity of instruction. In line with our hypothesis, 

controlling for students’ acquiescent response style led to decreases in the mean differences 

between fifth- and eighth-grade students’ ratings. The reduced mean-level differences in the partial 

Scalar Response Style Model were ΔM = - 0.21 (SE = 0.04, p < .05) for teacher support, and ΔM 

= - 0.27 (SE = 0.04, p < .05) for clarity of instruction (see Table 6). With regard to content relevance 

(negatively worded), the mean-level difference (ΔM = 0.05; SE = 0.04, p = .178) became significant 

after partialling out the variance due to acquiescence (ΔM = 0.09, SE = 0.04, p < .05). The results 

indicate that mean differences in teaching quality ratings between fifth- and eighth-grade students 

can—at least to some degree—be attributed to differences in students’ response styles.   
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Discussion 

Acquiescence has been shown to interfere with the assessment of self-reported data (e.g., 

Baumgartner & Steenkamp, 2001; Rammstedt & Farmer, 2013). In contrast, rather little is known 

about the impact of acquiescence on student questionnaires concerning teaching quality, in which 

students evaluate their own behavior as well as the behavior of others (i.e., teachers’ actions in the 

classroom). Given that student ratings are increasingly used for evaluation purposes within research 

and practice (Fauth et al., 2020), the impact of acquiescence on student ratings of teaching quality 

warrants further attention. In the present study, we examined acquiescence in student ratings of 

three teaching quality factors (teacher support, clarity of instruction, and content relevance) across 

two age cohorts (fifth- and eighth-grade) of German vocational track students. Specifically, we 

used an index-based method to measure acquiescence and disacquiescence while additionally 

controlling for an extreme response style.  

Across both age cohorts, acquiescence had the highest and most consistent effects on 

student ratings of teaching quality. As expected, acquiescence was more pronounced in fifth than 

in eighth grade. In contrast, extreme responding affected only ratings by fifth-grade students and 

only to a smaller degree. Comparing students’ teaching quality ratings before and after controlling 

for acquiescence revealed minor changes in the intercorrelations of the teaching quality factors. 

After controlling for acquiescence, mean differences in teaching quality ratings between fifth- and 

eighth-grade students were clearly reduced but still evident. This result indicates that differences 

in teaching quality ratings provided by fifth- and eighth-grade students can—to some degree—be 

explained by age-related differences in acquiescent responding. Overall, the effects of 

acquiescence on student ratings were rather small and primarily affected the ratings provided by 

younger students (i.e., fifth graders).  

Students’ Acquiescence Tendencies 

Most commonly, acquiescence has been conceptualized as individual differences in use of 

the response scale. However, the results of our study suggest that acquiescence differs across both 

individual students within the same classroom as well as across classrooms. That is, acquiescence 

should not only be regarded as a characteristic of individual students, but also as a characteristic of 

the classroom as a whole. Most importantly, our results demonstrated that acquiescence accounted 

for variance in students’ teaching quality ratings both within and across classrooms. This finding 
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calls into question the assumption that individual differences in acquiescence are counterbalanced 

at the classroom level (i.e., students’ shared perceptions). In fact, there are few reasons to assume 

that acquiescent and non-acquiescent students are equally distributed across classrooms or that the 

response behavior of a particular student is subjected to a reference-group effect (i.e., changes in 

relation to the response behavior of the other students in the classroom), so that non-acquiescence 

ultimately offsets acquiescence at the classroom level. Instead, our results suggest that a class’s 

average level of acquiescent responding rather reflects the accumulation of the individual response 

behavior of all students within the classroom. 

In addition, our results showed differences in the predictive effects of acquiescence on 

teaching quality ratings between fifth- and eighth-grade students. Across both cohorts, 

acquiescence was predictive for the majority of items used to assess teaching quality, while ratings 

provided by fifth-grade students were additionally affected by an extreme response style. 

Specifically, we found that in fifth-grade students’ ratings, negatively worded items were affected 

more strongly by acquiescence than positively worded items and extreme responding varied in 

accordance with the items’ keying direction. These findings are of practical but also theoretical 

importance:  

First, our results indicate that negatively worded items seemed to be problematic for 

students in early secondary school (i.e., fifth grade). For example, substantial differences in the 

loading patterns for the balanced clarity of instruction scale between fifth- and eighth-grade 

students emerged, and controlling for acquiescence resulted in only minor corrections of the 

negatively worded items’ loading pattern in the sample of fifth graders. In line with previous 

research (e.g., Gehlbach, 2015), it appears that negatively worded items are especially difficult for 

younger students to understand and might be affected by factors other than acquiescence (Weijters 

et al., 2009; Gehlbach, 2015). For example, it has been argued that answering negatively worded 

items is cognitively more demanding and exacerbates issues with item interpretation (Swain et al., 

2008; Wong et al., 2003). In support of this assumption, we found that in fifth grade, the items’ 

keying direction seemed to interact with students’ extreme response tendencies because the 

loadings of the regression coefficients for the ERS index varied in accordance with the items’ 

keying direction. This finding was surprising because, based on the definitions of response styles 

given in the literature, we expected to find a consistent tendency to choose extreme positions 

regardless of item content or keying direction. Instead, assigning ratings consistent with the way 
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the items are stated may require respondents to pay more attention to the item content than 

responding in a careless or inattentive way. In this regard, extreme responding might reflect a 

response strategy other than acquiescence, such as a “confirmatory response strategy”, a positive 

test strategy involving the activation of beliefs to support rather than to reject a statement or 

question (Weijters et al., 2013), or socially desirable responding (e.g., Miller, 2012). 

Second, even though acquiescence exhibited the most consistent effects on all teaching 

quality items, we found that in fifth grade, acquiescence impacted negatively worded items more 

strongly than positively worded items, indicating that acquiescence does not necessarily have 

identical effects on different types of scales (i.e., positively worded, negatively worded or 

balanced). Instead, it seems that students’ response styles reflect an interaction between student 

(i.e., grade level) and item characteristics (i.e., keying direction), which has also been suggested 

for other domains (e.g., De Beuckelaer et al., 2010; Kam & Mayer, 2015; Kam & Zhou, 2015).  

In summary, our findings advise against using negatively worded items in student 

evaluations of teaching quality, for example within the context of using balanced scales as a tool 

to control for acquiescence (e.g., Billiet & McClendon, 2000). In a balanced scale, the same 

construct is assessed with an equal number of positively and negatively worded items. The 

underlying assumption is that when the negatively worded items are reverse-coded, acquiescence 

to positively worded items will be cancelled out by acquiescence to negatively worded items, 

meaning that the mean score of a scale will not be affected (Billiet & Davidov, 2008; Billiet & 

McClendon, 2002). However, this applies only if the strength of acquiescence to positively worded 

items is equal to the strength of acquiescence to negatively worded items (Kam & Mayer, 2015), 

and our findings demonstrate that this is not necessarily the case. In addition, administering 

negatively worded items to young students (i.e., fifth grade) introduces several other problems that 

affect the validity of student teaching quality ratings.  

Impact of Acquiescence on Students’ Teaching Quality Ratings and Age-Related Differences 

in Acquiescence  

Student ratings have often been criticized for being undifferentiated and influenced by 

factors other than teaching quality (e.g., response styles or teacher popularity; Fauth et al., 2014) 

that blur the factor structure and artificially increase the correlations between distinct teaching 

quality factors. Therefore, a further aim of the present study was to evaluate the impact of 
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acquiescence on the factor structure (i.e., factor intercorrelations and factor means) of teaching 

quality in fifth and eighth grade.  

With regard to the negatively worded items, differences in the factor structure of the 

teaching quality model emerged between fifth- and eighth-grade students, resulting in only partial 

measurement invariance. Nevertheless, the findings of our study support even young students’ 

ability to provide differentiated ratings of teaching quality. Overall, the magnitude of change in the 

factorial intercorrelations after controlling for acquiescence was rather small, especially when the 

constructs were keyed in the same direction (i.e., positively correlated) or the ratings were provided 

by older students (i.e., eighth grade). In fifth grade, however, we found that acquiescence affected 

negative intercorrelations between oppositely keyed constructs to a greater extent than positive 

intercorrelations between constructs with the same keying direction. Again, this finding is in line 

with other research on acquiescence (e.g., Kam & Mayer, 2015; Kam & Zhou, 2015) stating that 

acquiescence seems to interact with different types of scales (i.e., positively worded, negatively 

worded or balanced) and does not necessarily have identical effects on positively and negatively 

worded items. Overall, we consider the effects of acquiescence on the factorial structure of teaching 

quality as rather unproblematic for practical use. However, when using ratings provided by younger 

students (i.e., fifth grade), it should be kept in mind that negative correlations between constructs 

with opposite keying directions are likely to be underestimated, which may be of importance when 

investigating the internal structure of teaching quality and its relations to external constructs.  

Lastly, we examined the degree to which age-related differences in acquiescence contribute 

to mean-level differences in teaching quality ratings between fifth- and eighth-grade students. Prior 

research has identified declines in students’ perception of their school environment across their 

secondary school years (i.e., sixth to eighth grade; e.g., Booth & Gerard, 2014; Reddy et al., 2003; 

Wang & Dishion, 2012; Way et al., 2007). In line with previous research, we found that fifth 

graders assessed higher levels of teaching quality (i.e., teacher support and clarity of instruction) 

than eighth-grade students. After controlling for acquiescence, the mean differences in teaching 

quality between the two student cohorts were clearly reduced but still evident, suggesting that 

differences in teaching quality ratings provided by fifth- and eighth-grade students can—to some 

degree—be explained by age-related differences in response behaviour.  

Despite the fact that acquiescence only accounted for a small share of the mean-level 

differences between fifth- and eighth-grade students, we think that differences in acquiescence 



STUDY 1   63 
 

should be considered when drawing inferences based on student ratings of teaching quality, for 

example within the context of teacher or school evaluation and decision-making. Particularly when 

ratings are provided by students from different age cohorts, (mean-level) differences in ratings may 

not entirely reflect genuine differences in the level of teaching quality, but may be —at least to a 

certain degree— due to age-related differences in students’ response behaviour. 

Strengths and Limitations 

In the present study, we used an an index-based method to provide a direct measure of 

acquiescence and estimated the effects of acquiescence at the item indicator level for three aspects 

of teaching quality. One advantage of our study was combining scales with different keying 

directions in order to investigate whether acquiescence has comparable effects on positively and 

negatively worded items, which allowed for a more detailed analysis of the impact of acquiescence 

on the factor structure of teaching quality. However, our study was not designed to systematically 

evaluate the interaction between students’ acquiescence tendencies and scales with varying keying 

directions as a component of survey design. In this regard, an ideal study design would assess each 

construct with both positively and negatively worded items that are randomly assigned within 

classrooms. However, many existing teaching quality scales do not contain both positively and 

negatively worded items and creating positively and negatively worded items with identical content 

meaning is difficult to achieve (Weijters et al., 2010a). 

Also noteworthy is that we calculated the index values on the basis of antithetical item pairs 

drawn from the BFI (selected by Soto et al., 2008) to avoid a conceptual overlap between the items 

used to assess acquiescence and those used to assess teaching quality (Weijters et al., 2010a, 

2010b). Because response styles are, by definition, independent of specific item content, students’ 

acquiescence tendencies quantified on an external item set are likely to generalize to their teaching 

quality ratings (Mottus et al., 2012). Nevertheless, it remains unclear whether the assumption of 

response consistency across both item sets (i.e., students’ responded to the BFI and the teaching 

quality items in the same way) held or was violated in our study. In this regard, anchoring vignettes 

(King et al., 2004) could be an alternative approach to further validate the findings of the present 

study. When anchoring vignettes are used to assess response styles, respondents additionally rate 

several items or short texts representing different levels of the target construct (e.g., high or low 

level of teacher support; see He et al., 2017 for an example), and systematic differences in responses 

to the same vignettes across respondents are supposed to mainly reflect differences in response 
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styles. However, as pointed out by Bolt et al., (2014), even though anchoring vignettes can be a 

promising approach to increase response consistency, it is still difficult to ensure that respondents 

use the rating scale in the same way for the vignette questions and the assessment of the target 

construct.  

One additional strengths of the present study was the assessment of acquiescence across 

two age cohorts. Nonetheless, it should be mentioned that the results of the present study are 

restricted to ratings provided by students from German vocational school tracks (i.e., lower, 

intermediate, and combined tracks) because students attending the highest secondary school track 

(‘Gymnasium’) did not participate in the study. The proportion of students with a migration 

background is usually higher in the vocational school tracks than in the academic school tracks, 

and especially fifth-grade students from vocational school tracks might have lower reading and text 

comprehension abilities than fifth-grade students from a higher school track. We therefore assume 

that students in the lower school tracks are more likely to rely on response styles than students in 

the highest, academic track, even though this has yet to be empirically investigated. However, 

because students’ age was closely related to acquiescent responding, we would expect that 

acquiescence is relevant to consider in ratings provided by young students across all school tracks. 

In addition to age-related differences in students’ acquiescent responding, teaching evaluations 

provided by students of different age cohorts might also be affected by response shifts that have 

been shown to occur in longitudinal assessments (e.g., Oort, 2005). For example, mean-level 

differences in fifth- and eighth-grade students’ evaluations of teaching quality may also indicate 

that older students have more experience with their teachers and better knowledge of how to 

differentiate between different levels of teaching quality (e.g., recalibration of response categories, 

Oort 2005). 

Finally, further response styles should be considered in student ratings of teaching quality. 

For example, taking into account a midpoint response style in the regression analysis was beyond 

the scope of our study because the 4-point scales did not offer a neutral middle category. Leaving 

out the middle category forced students to move to either the agreement or to the disagreement side 

of the rating scale, which could have been consequential in two ways: On the one hand, this might 

have resulted in an overestimation of the impact of acquiescence on students’ teaching quality 

ratings. On the other hand, the impact of other response styles (e.g., a midpoint response style) 

might have been underestimated (Bolt et al., 2014).  
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Similarly, further research is warranted regarding the distinction between acquiescence and 

an extreme response style. Specifically, when all items were positively worded, it seemed that 

extreme responding reflected an “extreme acquiescence” tendency, and in fact acquiescence has 

often been conceptualized as a weak form of extreme responding (Van de Vijver & He, 2014). 

However, when the items were negatively worded, extreme responding obviously differed from 

acquiescence and presumably reflected a different underlying cognitive process. Because extreme 

responding is typically conceptualized on a bi-directional bias (e.g., preference for the extreme 

categories at both ends of the scale; Kam & Fan, 2017), it might be that the appearance of extreme 

responding in our data reflected a confirmatory response strategy or social desirability. Using a 

scale with a larger number of answer categories (as done by Weijters et al., 2010b; 2013) might 

allow for more differentiated results regarding the influence of acquiescence and better 

discrimination between acquiescence and an extreme response style.  

Conclusion 

Our study adds to the growing body of research on the use of student ratings to assess 

teaching quality. While it has been hypothesized that student ratings might be affected by response 

styles (e.g., Scherer et al., 2016; Spooren et al., 2012), a direct analysis of acquiescence in student 

ratings of teaching quality has not been provided so far. Overall, we consider the effects of 

acquiescence on student ratings of teaching quality as less problematic than one might assume and 

only relevant to consider when using ratings provided by younger students (e.g., in fifth grade) and 

when using negatively worded items. To further extend the generalizability of the present study’s 

conclusions, we hope that future research will continue to validate our findings across other school 

contexts and cultures.  
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Abstract 

 

How important is teaching quality for student development? Whereas there is sound 

evidence for associations with student academic achievement, much less is known about how 

teaching quality is associated with other important domains of student development (i.e., academic 

engagement, social and emotional school adjustment). Using a sample of N = 3,880 German lower 

secondary school students and their homeroom teachers, we provide a comprehensive analysis of 

how the trajectories of central aspects of students’ academic engagement (e.g., academic 

identification) and their social (e.g., school belonging) and emotional (e.g., self-esteem) school 

adjustment relate to the trajectory of teaching quality from fifth to eighth grade. Multilevel 

longitudinal growth curve models performed at the student and classroom levels revealed 

significant mean-level changes in students’ development. Overall, both teachers and students 

reported declines in teaching quality. Students experienced declines in their academic engagement, 

but adjusted to school quite well. Moreover, teaching quality buffered the downward trend in most 

aspects of students’ academic engagement and promoted students’ academic achievement at the 

classroom level. In contrast, students’ individual perceptions of teaching quality (i.e., the student 

level) were most important for their social and emotional school adjustment, indicating that 

students’ social and emotional school adjustment during adolescence is heavily driven by 

individual processes.  

 

Keywords: teaching quality, academic achievement, academic engagement, school 

adjustment, multilevel longitudinal modeling 
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Student Development in the Years of Early Adolescence: Does Teaching Quality 

Shape Students’ Academic Achievement, Academic Engagement, and Their Social and 

Emotional School Adjustment? 

 

The adolescent years are a period of significant developmental change, during which many 

students experience struggles in their academic development and their social and emotional 

adjustment to school (Roeser et al., 2000). Given that these domains are important predictors of 

students’ academic success (Furrer & Skinner, 2003; Gillen-O’Neel & Fuligni, 2013; Hughes et 

al., 2015; Morinaj & Hascher, 2019, professional development, and lifelong learning (National 

Research Council, 2012), schools face the challenge of promoting positive youth development. 

Several theoretical accounts (e.g., Bronfenbrenner, 1979; Eccles & Midgley, 1989; Eccles 

et al., 1993; Ryan & Deci, 2000) claim that environmental contexts, such as the learning 

environment at school, affect student development across multiple domains, including their 

academic engagement and their social and emotional school adjustment. Arguably, the way 

teachers shape the classroom setting through the quality of their teaching can be expected to exert 

a strong influence on student development (e.g., Eccles & Midgley, 1989; Eccles et al., 1993). But 

how much of a difference does teaching quality really make for students’ academic achievement 

and engagement as well as their social and emotional school adjustment? To date, longitudinal 

research investigating the role of teaching quality in student development during early adolescence 

is still scarce. In particular, comprehensive studies examining multiple relevant aspects of teaching 

quality (i.e., monitoring, teacher support) and student development (i.e., academic achievement, 

academic engagement, social and emotional school adjustment) at the same time are lacking. 

Moreover, the assessment of teaching quality was often restricted to individual student perceptions, 

rather than using classroom aggregates or teacher self-reports as additional indicators of teaching 

quality.  

To gain a deeper understanding of the extent to which teaching quality matters for students’ 

development, the present longitudinal study followed school classes made up of specific groups of 

students and their homeroom teachers over 3 years of lower secondary school (i.e., fifth to eighth 

grade). By considering the hierarchical data structure of students nested in classes and combining 

data from students and their homeroom teachers, the study provides a comprehensive examination 
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of the extent to which teaching quality shapes students’ academic development and school 

adjustment over the years spanning early adolescence.  

Student Development in Early Adolescence  

The lower secondary school years coincide with the years spanning early adolescence, 

which is considered as a vulnerable phase for students’ academic engagement as well as their social 

and emotional school adjustment (Eccles & Midgley, 1989). Extensive research has documented 

declines in students’ academic engagement during the early adolescent years. For example, 

students have been shown to perceive school as less interesting and valuable during adolescence 

(Dotterer et al., 2009; Engels et al., 2017; Wang et al., 2015) which can be accompanied by 

increases in problem behaviors such as school truancy and misconduct (Archambault et al., 2009; 

Virtanen et al., 2021; Wang & Dishion, 2012). Moreover, adolescent students are at risk for 

experiencing struggles in their social school adjustment (e.g., the extent to which they feel socially 

connected to school; Gillen-O’Neel & Fuligni, 2013; Witherspoon & Ennett, 2011) and in their 

emotional school adjustment (e.g., their well-being and self-esteem; Morin et al., 2017; Way et al., 

2007). These negative trajectories, in turn, constitute risk factors for students’ long-term 

development because research has found that students’ social and emotional functioning prevents 

withdrawal from school and is important for students’ academic success, particularly during 

adolescence (e.g., Furrer & Skinner, 2003; Gillen-O’Neel & Fuligni, 2013; Hughes et al., 2015).  

The obvious relevance of positive student development prompts two questions that are of 

high theoretical and practical interest (e.g., Bronfenbrenner, 1979; Eccles et al., 1993; Trautwein 

et al., 2015). First, how much does students’ development differ as a consequence of their 

experiences of their learning environment, rather than being largely determined by factors outside 

the realm of schools? Second, if learning environments matter, what are the key characteristics that 

foster positive development? On a more general level, the available evidence indicates that the 

quality of learning environments indeed matters, with school environments that systematically 

align opportunities with adolescent students’ developmental needs being more successful in 

supporting positive student development over time (Eccles et al., 1991; Roeser et al., 2000). For 

instance, research on concurrent or short-term longitudinal associations around school transitions 

(Benner, 2011; Evans et al., 2018; Longobardi et al., 2019; Roeser & Eccles, 1998) found 

adolescent students’ academic and socio-emotional functioning in school to be associated with 

their experiences of the broadly defined school climate. In addition to that, a number of notable 
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longitudinal studies have documented declines in several aspects of the school climate (e.g., 

academic and social support from teachers and peers, school behavior management, opportunity 

for student autonomy; Reddy et al., 2003; Wang & Dishion, 2012; Wang & Eccles, 2012; Way et 

al., 2007) and in students’ perceptions of teacher-student relationships (Engels et al., 2016; Hughes 

& Cao, 2018) across the lower secondary school years, with negative consequences for adolescent 

students’ academic success, school engagement, and socio-emotional functioning.  

Interestingly, when assessing the extent to which students’ experiences of their learning 

environments matter for their development, a large body of research has assessed characteristics at 

the school level (e.g., in terms of students’ overall experiences with their teachers or school climate 

aspects), rather than focusing on their experiences with specific teachers or classroom processes. 

From an environmental perspective (Bronfenbrenner, 1979), students’ classrooms are the most 

immediate learning environment within the school context and, therefore, might be particularly 

important for understanding student development. More specifically, the processes happening 

therein—such as the extent to which a specific teacher keeps the classroom well organized and 

supports students’ learning and their social and emotional functioning in the classroom—should be 

expected to be among the most proximal factors in the school context that impact student 

development (e.g., Eccles & Roeser, 2011). Thus, focusing on teaching quality (e.g., classroom 

management, monitoring, emotional and academic support) may help to more fully understand the 

processes related to academic development and their social and emotional school adjustment during 

early adolescence. By longitudinally linking multiple aspects of teaching quality to both students’ 

academic development and socio-emotional school adjustment within the same sample, the present 

study offers a comprehensive investigation of whether there are systematic differences in student 

development during early adolescence that can be related to students’ classroom experiences. 

Teaching Quality 

There is a large number of conceptual models that describe key aspects of successful 

teaching (e.g., Creemers & Kyriakides, 2006; Ferguson, 2014; Hamre & Pianta, 2010; Klieme et 

al., 2009), including an organizational and a supportive component. In the present research, we 

focus on classroom management and teacher support as two overarching dimensions featuring 

prominently in several modern conceptions of teaching quality (see Hamre & Pianta, 2010; Klieme 

et al., 2009) and which arguably should be associated with students’ academic achievement, 

academic engagement, and their social and emotional school adjustment. Each dimension covers a 
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variety of specific behavioral indicators that have been shown to be relevant for students’ academic 

achievement and learning-related outcomes (e.g., Kunter et al., 2013; Praetorius et al., 2018; 

Wagner et al., 2013), but can also be expected to affect students’ social and emotional school 

adjustment because they respond to adolescents’ needs for competence, autonomy, and relatedness 

(for an overview, see Emmer & Gerwels, 2006; Léon et al., 2017).  

Classroom management broadly refers to the organization of the classroom and the 

management of time, attention, and students’ behavior. The amount of disturbances in the 

classroom and the extent to which the teachers monitor what is happening in the classroom are 

frequently used to assess classroom management. Classroom management aims at establishing the 

conditions for teaching and learning in the classroom and at maximizing the productive use of 

learning time and has most consistently been associated with students’ achievement gains (Aldrup 

et al., 2018; Scherer et al., 2016; Wagner et al., 2016). Moreover, classroom management facilitates 

the development of cognitive and behavioral self-control (Emmer & Strough, 2001; McCaslin et 

al., 2006; Rimm-Kaufman et al., 2015), which are seen as key competences for success in all areas 

of schooling (Hamre & Pianta, 2010; Raver, 2004). 

Teacher support refers to the nature and the quality of the teachers’ and students’ 

interactions with one another, regarding emotional and instructional matters. Teacher emotional 

support addresses the overall emotional tone in the classroom that results from interactions between 

teachers and students and includes a positive teacher-student relationship, respectful and caring 

teacher behavior, and teachers’ regard for students. Since adolescent students are particularly 

sensitive to their social acceptance, positive relationships with teachers and the feeling of being 

cared for are key elements of students’ feelings of social relatedness and competence (Furrer & 

Skinner, 2003). Teacher academic support refers to teachers’ care for students with respect to 

instructional matters, such as providing constructive feedback and helping students with content-

related challenges. Support from the teacher in overcoming learning-related difficulties supports 

students’ cognitive development, enhancing their feelings of competence and autonomy (Brophy, 

2006; Niemiec & Ryan, 2009).  

Despite this strong theoretical rationale, the current understanding of how teaching quality 

is associated with the development of students’ academic achievement, academic engagement, and 

their social and emotional school adjustment during early adolescence remains limited for two 

reasons: (a) the paucity of longitudinal studies in teaching quality research and (b) the neglect to 
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fully consider the multilevel nature of student ratings of teaching quality in prior research. In the 

following section, we address these two points in more detail.  

Longitudinal Development of Teaching Quality in Lower Secondary School 

There is initial evidence that teaching quality is variable over time, for example when 

teaching students at different grade levels (Fauth et al., 2020; Gaertner & Brunner, 2018). In multi-

cohort studies relying on student or observer ratings, teaching quality was systematically lower in 

higher grade levels (e.g., eighth grade) compared to lower grade levels (e.g., fifth grade; Aldrup et 

al., 2018; Grossman et al., 2014; Marder et al., 2021; Mihaly & McCaffrey, 2014). In addition, the 

literature on mean-level changes in teacher-student relationships reports decreases in relationship 

quality and teacher support over the first year of lower secondary school (Lazarides et al., 2019; 

Opdendakker et al., 2012) and over the course of lower secondary school, from both the student 

(Wu & Hughes, 2014) and the teacher perspective (Hughes & Cao, 2018). However, little research 

has addressed the question of whether such changes in teaching quality aspects are related to 

students’ academic development and school adjustment across early adolescence. Given that 

adolescence is a time during which students are particularly in need of supportive relationships, 

experience challenges related to identity development and desire more autonomy and less control 

(Roeser et al., 2000; Wentzel, 2003), shifts in the extent to which students feel socially connected, 

competent and supported by their teachers in the classroom can be expected to have a strong 

influence on their academic development and school adjustment (Pianta & Allen, 2008).  

When examining teaching quality in lower secondary school, existing research has mostly 

focused on how students perceive their classroom environment. Student ratings are particularly 

appealing, because students have extensive experience with their teacher and can provide valuable 

information that may not be accessible from an outside perspective (Feldlaufer et al., 1988; Fraser 

& O’Brien, 1985). That is, students’ own experiences and perceptions of their teachers are expected 

to be more strongly related to their feelings, beliefs and behavior than more objective accounts of 

the classroom and thus may become important predictors of students’ academic and psychological 

development over time (Eccles & Roeser, 2011; Maehr & Midgley, 1991; Roeser et al., 1996). 

Prior research has suggested using information by multiple reporters (e.g., student ratings and 

teacher self-reports) to ensure that findings are generalizable beyond students’ perceptions alone 

(Aldrup et al., 2018; Kane & Staiger, 2012; Kunter & Baumert, 2006; Marder et al., 2021). To date, 

there is no longitudinal multi-reporter research on teaching quality across lower secondary school. 



86 
 

When combining two different sources of information (e.g., student ratings and teacher self-

reports), one perspective can add valuable information missing from the other perspective, making 

it possible to examine whether changes in teaching quality across lower secondary school are 

reflected in ratings provided by both students and teachers. Hence, there is a need for a longitudinal 

investigation of teaching quality that combines information from multiple reporters to better 

understand the processes related to student development in the school context during early 

adolescence.   

Multilevel Issues in Teaching Quality Data 

Examining the extent to which students’ experiences of their classroom environment 

account for differences in students’ development is related to the methodological issue of 

appropriately modeling such data (e.g., Lüdtke et al., 2009; Raudenbush & Bryk, 2002). Because 

students are nested within classes, student reports of teaching quality inform about both the average 

level of teaching quality experienced by all students in the classroom (classroom level) as well as 

the idiosyncratic (i.e., non-shared) experiences of individual students (student level). This 

distinction is particularly important because students’ individual perceptions of their teacher might 

diverge from the overall level of perceived teaching quality in the classroom due to heterogeneity 

among students. For example, a particular student might have a distant relationship with the teacher 

and report a lower level of perceived support, despite an overall high level of support in the 

classroom (or vice versa). From this conceptual point of view, student ratings of teaching quality 

reflect information about both the extent to which students within the same classroom differ in their 

perceptions of teaching quality (student level) and the extent to which the average level of teaching 

quality differs across classrooms (classroom level). Importantly, previous research has shown that 

both students’ individual and shared perceptions of teaching quality are related to student learning 

outcomes (Aldrup et al., 2018; Downer et al., 2015; Göllner et al., 2018). Thus, applying a multi-

reporter and multilevel examination can help to provide a comprehensive investigation of whether 

there are systematic differences in the development of adolescent students’ academic achievement, 

academic engagement, and their social and emotional school adjustment – within and across 

classrooms – that can be traced back to their classroom experiences. 
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The Present Study 

A large part of research on teaching quality research has relied on cross-sectional or short-

term longitudinal examinations of teaching quality. However, such designs do not allow to fully 

understand the dynamic nature of students’ experiences with their teachers within the classroom 

across longer time spans and the consequences for student development, particularly the years 

spanning early adolescence. Addressing this research gap, the present study provides a 

comprehensive longitudinal multilevel examination of critical domains of student development 

(i.e., academic achievement, academic engagement, social and emotional school adjustment) and 

teaching quality and combines information from the student and teacher perspectives.  

Using a large sample of German lower secondary school students and their homeroom 

teachers, we examine the co-development of student development and teaching quality, from both 

the student and the teacher perspective. In the German school system, each class is assigned a 

homeroom teacher who serves both an educational and an advisory function. That is, the homeroom 

teacher teaches at least one subject to the class, but also spends additional time with his/her class 

for counseling, dealing with class organizational matters, and addressing students’ overall learning 

development and personal needs or concerns (Aldrup et al., 2018). In addition, homeroom teachers 

typically retain their classes for several school years. Thus, the analyses allow for important 

insights into the extent to which teaching quality matters for student development. 

Our first research question addresses the trajectories of critical domains of students’ 

development (i.e., academic achievement, academic engagement, social and emotional school 

adjustment) across lower secondary school. We expected students’ academic achievement as 

measured via a standardized achievement test to increase over time. In contrast, we expected 

decreases in students’ academic engagement as well as social and emotional school adjustment 

over time.  

Our second research question focuses on the trajectories of teaching quality (i.e., classroom 

management and teacher support) across lower secondary school, from both the student and the 

teacher perspective. Based on prior research on school climate trajectories and initial evidence from 

teaching quality research, we expected both academic and emotional support by teachers to decline 

during lower secondary school. However, due to the lack of prior studies on changes in teaching 

quality, we made no predictions regarding the direction of change in classroom management. 
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Third, our most central research question addressed the co-development of student 

development (i.e., academic achievement, academic engagement, social and emotional school 

adjustment) and teaching quality over time, at both the student and classroom levels and from both 

the student and teacher perspectives. We expected positive associations between the trajectories of 

student development and teaching quality. Moreover, we expected students’ academic 

achievement, academic engagement, and their social and emotional school adjustment to be more 

strongly related to students’ perceptions of teaching quality than to teacher-reported teaching 

quality (Wagner et al., 2016). We made no predictions about whether the associations would be 

more pronounced at the student or the classroom level. 

Method 

Sample 

The present study used data from the large-scale longitudinal study Tradition and 

Innovation in School Systems Study (TRAIN; Jonkmann et al., 2013) which investigated students’ 

developmental pathways in lower secondary school during the period of early adolescence, 

specifically in vocational school tracks. In the German school system, students transition to lower 

secondary school at the end of fourth grade. Based on their prior achievement, students are sorted 

into either an academic- or vocational-track school. High-achieving students generally enroll in an 

academic-track school, whereas vocational-track schools typically prepare students to enter 

vocational training rather than higher education. The vocational track can be further divided into 

intermediate-track schools (‘Realschule’) and lower-track schools (‘Hauptschule’). Additionally, 

some German federal states offer comprehensive schools combining the intermediate and 

vocational tracks. The underlying rationale for grouping students based on their abilities is to form 

more homogeneous learning environments tailored to meet the instructional and emotional needs 

of different groups of students (Maaz et al., 2008).  

The TRAIN study encompasses four waves of data collection that took place once during 

the first six weeks of one school year. Each wave of data collection was spread over two days. The 

same cohort of students and their homeroom teachers were first assessed in fifth grade, after 

students transitioned from primary to lower secondary school, and then followed through eighth 

grade. The pooled sample consisted of N = 3,880 students (45.2% female) from 136 secondary 

school classes and contained all individuals who provided information at a minimum of one 
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measurement wave. In fifth grade, N = 2,894 students (130 classes) participated, while in 6th grade 

N = 2,936 students (131 classes), in 7th grade N = 2,993 students (132 classes), and in eighth grade 

N = 3,060 students (135 classes) participated. The average class size in fifth grade was M = 22.26 

students per class (SD = 4.7; 6th: M = 23.95, SD = 5.4; 7th: M = 26.67, SD = 5.5; 8th: M = 28.10, SD 

= 6.1). Students’ mean age in fifth grade was M = 10.71 years (SD = 0.62). 27.2% of the students 

reported having a migrant background, meaning that at least one parent or the students themselves 

had been born outside Germany. 

The students’ current homeroom teacher also participated at each measurement wave and 

provided information about their homeroom class and their teaching. Homeroom teachers typically 

retain their classes for at least two years, although it is possible for some homeroom teachers to 

accompany their class for a shorter or longer period of time. A total of N = 126 homeroom teachers 

participated in the study. On average, homeroom teachers spent M = 11.13 hours (SD = 5.33) per 

week within their homeroom class, and each class experienced an average of M = 1.2 homeroom 

teacher changes as they moved from fifth to eighth grade (SD = 0.97).  

The Ministries of Education and Cultural Affairs of the German federal states of Baden-

Württemberg and Saxony reviewed the study in 2008 and approved the instruments and 

reassessment of students over time. Students’ participation in the TRAIN study was voluntary and 

required active parental consent. 

The TRAIN data set has been used in a number of prior studies, including a study that 

examined the longitudinal development of students’ self-esteem (Grade 5 to Grade 8; Wagner et 

al., 2017) and a study on students’ math interest and perceived teacher support (Grade 5 to Grade 

6; Lazarides et al., 2019). However, the present study is clearly different from prior research with 

the TRAIN data because none of the prior studies provided a comprehensive analysis of the co-

development of students’ academic achievement, academic engagement, their social and emotional 

school adjustment, and teaching quality during lower secondary school. 
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Measures 

In the TRAIN study, students provided a variety of information describing their academic 

learning and socio-emotional functioning in lower secondary school. To provide a comprehensive 

analysis of the development of students’ academic engagement as well as their social and emotional 

school adjustment, we used a range of variables that are considered key aspects of each domain. 

Descriptive results and Cronbach’s α at each measurement wave are presented in Table 1. All items 

are included in Appendix A. 

Academic Achievement 

To examine the students’ academic achievement, we used standardized achievement tests 

for math and German. The German test included several short texts and related questions and 

addressed students’ reading comprehension. The mathematics test covered grade-specific content 

such as arithmetic rules, the metric system, or linear equations. The tests showed good reliability 

(Cronbach’s α > .70) in both domains. For the statistical analyses, we used weighted likelihood 

estimates of students’ achievement scores (Aldrup et al., 2018).  

To investigate the relationship between students’ math or German achievement and 

teaching quality in that subject, we formed an achievement variable whose value depended on 

whether students’ homeroom teacher taught their class math or German. If the homeroom teacher 

taught math, we used students’ math achievement score. If the homeroom teacher taught German, 

we used students’ German achievement score. If the homeroom teacher taught both subjects, we 

averaged both achievement scores. All analyses including students’ academic achievement were 

based on the subsample of students whose homeroom teacher taught math, German or both (n = 

2649 students from 90 classes and their corresponding homeroom teachers). 

Academic Engagement 

To assess students’ academic engagement, we included variables that correspond to two 

critical subcomponents of academic engagement (Fredricks et al., 2004): students’ behavioral 

engagement (i.e., truancy) and emotional engagement (i.e., value beliefs in math and German, 

academic identification, school satisfaction). 
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Subject Value Beliefs (Math/German). Three items assessed the extent to which students 

enjoyed and valued doing well in math/German (e.g., ‘It’s important to me to be good at 

math/German’). The 4-point scale ranged from 1 = strongly disagree to 4 = strongly agree. Across 

the four measurement waves, scale reliability ranged from αstudent = .67 to .74. Students’ value 

beliefs were calculated depending on whether their homeroom teacher taught them math or 

German. If the homeroom teacher taught both subjects, we averaged both values.  

Academic Identification. Six items assessed the extent to which students found it 

important to be someone who does well at school (e.g., ‘It’s particularly important to me to do well 

at school’). Students answered on a 4-point scale ranging from 1 = not at all important to 4 = really 

important; αstudent = .87 to .89. The scale was newly developed for the TRAIN study.  

School Satisfaction. Four items developed by Baumert et al. (1997) measured the extent 

to which students liked being at school and going to school (e.g., ‘I enjoy doing my tasks at 

school’). The 4-point scale ranged from 1 = strongly disagree to 4 = strongly agree; αstudent = .68 

to .73. 

Truancy. Six types of truancy per school year were assessed on a scale ranging from 1 = 

never, 2 = two or three times, 3 = three or four times, 4 = five times or more; αstudent = .93 to .95. 

The items were adapted from Kittl et al., (2005). 

Social School Adjustment  

To assess students’ social school adjustment, we focused on the extent to which students 

feel socially connected to school. 

Social Relatedness. Four items assessed students’ feelings of being socially connected to 

others in school (e.g., ‘My classmates quite like me’). The 4-point scale ranged from 1 = strongly 

disagree to 4 = strongly agree; αstudent = .70 to .83. This scale has been shown to be both reliable 

and valid in prior research (e.g., Köller et al., 2010). 

School Belonging. Six items assessed the extent to which students feel that they are part of 

the school community, including their feelings of being liked and accepted by peers within the 

school context (e.g., ‘My school is a place where I can make friends easily’). The 4-point scale 

ranged from 1 = strongly disagree to 4 = strongly agree; αstudent = .70 to .83. This scale was adapted 

from the PISA 2012 cycle (Mang et al., 2012). 
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Emotional School Adjustment 

To assess students’ emotional school adjustment, we used students’ emotional well-being 

and self-esteem. 

Self-esteem. Students’ self-esteem was assessed with the KINDL-R self-esteem subscale 

(Ravens-Sieberer et al., 2013). The scale consists of four items (e.g., ‘In the last week, I was proud 

of myself’) and ranges from 1 = never to 5 = always; αstudent = .71 to .78). 

Emotional Well-being. Students’ emotional well-being during the last week was assessed 

with the KINDL-R emotional well-being subscale (Ravens-Sieberer et al., 2013), consisting of four 

items (e.g., ‘In the last week, I felt lonely’). The scale ranged from 1 = never to 5 = always; αstudent 

= .66 to .72.  

Teaching Quality 

Teaching quality was assessed from the student and teacher perspectives using items with 

parallel content. Students were asked to rate their homeroom teacher’s lessons, while teachers were 

asked to self-evaluate their teaching in their respective homeroom class. All items were rated on a 

4-point scale ranging from 1 = strongly disagree to 4 = strongly agree. Descriptive results (i.e., 

means, standard deviations, range, scale reliability and ICCs for the student and teacher data are 

presented in Table 1 and Table 2, respectively). The scales were adapted from Baumert et al. 

(2009). 

Classroom Management. Two scales were used to assess classroom management. First, 

disturbances (four items) refers to students’ disruptive behavior in class (e.g., student perspective: 

‘In this class, we rarely chatter loudly’; αstudent = .72 to .87; teacher perspective: e.g., ‘In this class, 

students rarely chatter loudly’; αteacher = .85 to .91).  

Second, monitoring (four items) assessed the extent to which the homeroom teacher notices 

and prevents disruptions and students being inattentive in class (e.g., ‘Our homeroom teacher 

always knows what’s going on in class’; αstudent = .80 to .87/‘I always know what’s going on in 

class’; αteacher = .64 to .85).  

Teacher Support. Two scales were used to assess teacher support. First, teacher academic 

support (five items) assessed the homeroom teacher’s sensitivity to students’ instructional needs 

and assistance with content-related issues was assessed with five items (e.g., ‘Our homeroom 
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teacher provides additional assistance if we need help’; αstudent = .84 to .91/‘I support my students 

if they need any extra help’; αteacher = .66 to .74). 

Second, teacher emotional support (seven items) measured the extent to which the 

homeroom teacher acts as a confidant and believes/has confidence in his/her students (e.g., ‘Our 

homeroom is someone we can trust’; αstudent = .70 to .83/‘I try to build my trust with my students; 

αteacher = .71 to .81). 
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Table 1   
Descriptive Results for Student Ratings 
 M (SD) Min Max α ICC (1) 
Achievement 

T1 0.50 (.55) -0.63 1.92  .27 
T2 0.74 (.62) -1.09 2.16  .25 
T3 1.14 (.74) -0.40 2.59  .31 
T4 1.58 (.87) -0.56 3.07  .28 

Academic Engagement     
Academic identification 

T1 3.37 (.60) 1 4 .87 .02 
T2 3.35 (.63) 1 4 .89 .02 
T3 3.23 (.65) 1 4 .89 .02 
T4 3.19 (.63) 1 4 .88 .02 

School satisfaction 
T1 2.84 (.79) 1 4 .71 .08 
T2 2.64 (.79) 1 4 .73 .08 
T3 2.55 (.74) 1 4 .69 .05 
T4 2.47 (.72) 1 4 .68 .05 

Value beliefs (Math/German) 
T1 3.88 1 4 .67 .04 
T2 2.87 1 4 .72 .07 
T3 2.77 1 4 .74 .07 
T4 2.65 1 4 .72 .08 

Truancy 
T1 1.14 (.45) 1 4 .93 .02 
T2 1.14 (.46) 1 4 .94 .05 
T3 1.16 (.44) 1 4 .95 .08 
T4 1.24 (.61) 1 4 .95 .06 

Social School Adjustment 
School belonging 

T1 3.20 (.57) 1 4 .70 .02 
T2 3.21 (.60) 1 4 .78 .03 
T3 3.28 (.57) 1 4 .79 .01 
T4 3.28 (.58) 1 4 .83 .03 

Social relatedness 
T1 3.14 (.70) 1 4 .70 .03 
T2 3.16 (.73) 1 4 .79 .02 
T3 3.24 (.69) 1 4 .80 .02 
T4 3.23 (.68) 1 4 .83 .02 
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Emotional School Adjustment 
Self-esteem 

T1 3.46 (1.0) 1 5 .71 .02 
T2 3.48 (.91) 1 5 .74 .03 
T3 3.55 (.87) 1 5 .74 .01 
T4 3.49 (.86) 1 5 .78 .03 

Emotional well-being     
T1 4.14 (.73) 1 5 .66 .02 
T2 4.00 (.79) 1 5 .69 .03 
T3 4.10 (.72) 1 5 .67 .04 
T4 4.00 (.75) 1 5 .72 .03 

Teaching Quality     
Disturbances     

T1 2.44 (.67) 1 4 .72 .10 
T2 2.35 (.71) 1 4 .80 .11 
T3 2.46 (.74) 1 4 .82 .17 
T4 2.47 (.78) 1 4 .87 .22 

Monitoring     
T1 3.23 (.65) 1 4 .80 .07 
T2 3.10 (.70) 1 4 .83 .13 
T3 3.12 (.72) 1 4 .86 .14 
T4 2.99 (.76) 1 4 .87 .17 

Teacher academic support     
T1 3.29 (.63) 1 4 .84 .13 
T2 3.11 (.74) 1 4 .88 .18 
T3 3.13 (.73) 1 4 .90 .20 
T4 3.00 (.79) 1 4 .91 .19 

Teacher emotional support     
T1 3.36 (.62) 1 4 .81 .12 
T2 3.17 (.75) 1 4 .84 .17 
T3 3.17 (.72) 1 4 .98 .20 
T4 3.06 (.78) 1 4 .90 .21 
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Table 2  
Descriptive Results for Teacher Self-reports  
 M (SD) Min Max α  
Teaching Quality      
Disturbances 

T1 2.53 (.79) 1.00 4.00 .91  
T2 2.36 (.73) 1.00 4.00 .88  
T3 2.37 (70) 1.00 4.00 .86  
T4 2.34 (70) 1.00 3.75 .85  

Monitoring 
T1 3.39 (.41) 2.00 4.00 .85  
T2 3.32 (.39) 2.25 4.00 .73  
T3 3.30 (.34) 2.67 4.00 .64  
T4 3.24 (.42) 1.25 4.00 .73  

Teacher academic support 
T1 3.57 (.03) 2.67 4.00 .71  
T2 3.47 (.35) 2.67 4.00 .74  
T3 3.40 (.36) 2.20 4.00 .66  
T4 3.36 (.40) 2.20 4.00 .73  

Teacher emotional support  
T1 3.66 (.03) 2.75 4.00 .81  
T2 3.54 (.36) 2.75 4.00 .75  
T3 3.52 (.38) 2.50 4.00 .71  
T4 3.42 (.50) 1.00 4.00 .79  
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Covariates 

Prior research has shown that students’ background characteristics are related to teaching 

quality and should be considered in evaluations of teaching quality (Campbell & Ronfeldt, 2018; 

Fauth et al., 2021; Göllner et al., 2020). Thus, we included students’ gender (0 = female, 1 = male), 

migration background (0 = no migration background, 1 = migration background), and 

socioeconomic background (SES) at both the student and the class level. Students’ SES was 

derived from students’ responses regarding their parents’ occupation and was calculated based on 

the International Socioeconomic Index of Occupational Status (Ganzeboom & Treiman, 2003). 

The parent with the highest score was used in the analyses (M = 45.55, SD = 12.6). 

At the class level, we additionally controlled for school track using two dummy-coded 

variables. The lower school track served as the reference category (intermediate track: 1 = 

intermediate, 0 = other; comprehensive track: 1 = comprehensive, 0 = other). To account for 

homeroom teacher changes from one school year to the next, we calculated a dummy-coded 

variable for each measurement wave that was included as a time-varying covariate at the class level 

(1= different teacher from previous year, 0 = same teacher as previous year).  

Statistical Analyses 

Univariate Latent Growth Curve Models 

To model the trajectories of students’ academic achievement, academic engagement, and 

their social and emotional school adjustment, and teaching quality from fifth to eighth grade 

(Research Questions 1 and 2), we applied multilevel latent growth curve modeling (LGCM), a 

method that is frequently used to examine how constructs develop over time and how changes in 

one construct are related to changes in others. In a LGCM, the construct of interest is 

conceptualized as a function of time, and the goal is to explain mean-level differences from one 

time point to the next. Specifically, two latent factors are estimated that represent the average initial 

status in fifth grade (intercept) and average change from fifth to eighth grade (slope). To take into 

account the multilevel structure of student data (i.e., students clustered within classes), we 

conducted the latent growth curve models at both the student and the classroom level by 

aggregating the individual student data at the classroom level to represent a class’s mean value. 

Here, the intercept at the student level represents within-classroom differences in the average level 

across the entire period from fifth to eighth grade, while the slope represents within-classroom 
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differences in how individual students’ values change over time. At the classroom level, the 

intercept represents the classroom’s average level during the period from fifth to eighth grade, 

while the slope represents the classrooms’ average change from fifth to eighth grade as well as 

between-classroom differences in fifth grade. Moreover, the variance of the intercept and the slope 

indicates whether there are considerable differences between individual students (student level) or 

entire classrooms (classroom level) in the average level of teaching quality over the entire period 

from fifth to eighth grade and in the pattern of change over time.  

One important question when conducting latent growth curve models concerns the most 

parsimonious form of the estimated time function. To determine this, we compared a model 

assuming a linear time trend with a model allowing deviation from a linear function. This was 

achieved by relaxing the factor loadings of the slope factor to be freely estimated (Bollen & Curran, 

2006). Comparing the different solutions at the student allowed us to select the most appropriate 

model for all further analyses. 

Bivariate Latent Growth Curve Models 

The central aim of the study was to explore the co-development of student development 

and teaching quality during early adolescence (Research Question 3). To this end, we ran a series 

of bivariate latent growth curves in which the trajectories of student development (i.e., academic 

achievement, academic engagement, and their social and emotional school adjustment) were set in 

relation to the trajectories of teaching quality. To this end, we examined the extent to which the 

intercept (initial level) and slope (rate of change) of students’ academic achievement, and each 

aspect of students’ academic engagement, and their social and emotional school adjustment were 

associated with the intercept and slope of their homeroom teachers’ classroom management, 

monitoring, academic and social support, as rated by both students and teachers. The correlation 

between the intercepts reflects the correlation between the average levels of the two constructs 

during the period from fifth to eighth grade, whereas the correlation between slope factors indicates 

how changes in student’ academic achievement, academic engagement, and their social and 

emotional school adjustment are associated with changes in teaching quality. Each bivariate latent 

growth curve model was calculated as an unconditional model in which we did not account for any 

of the covariates and as a covariate model in which we controlled for homeroom teacher changes 

and students’ background characteristics.  
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Covariate Models 

Covariates were included at the individual (i.e., gender, migration background, SES) as 

well as at the classroom level (i.e., school track, homeroom teacher changes, proportion of 

male/female students, proportion of students with migration backgrounds, average level of SES) 

in both the univariate and bivariate growth curve models. With the exception of homeroom 

teacher changes, the covariates were modeled as time-invariant covariates that directly predicted 

variability in initial status in fifth grade and changes from fifth to eighth grade. Homeroom 

teacher changes from one year to the next were modeled as a single time-variant covariate. A 

graphic representation of the growth curve model including covariates is shown in Figure 1. 

We conducted all analyses with the Mplus 7.3 software (Muthén & Muthén, 1998-2012). 

Model fit was evaluated by means of the comparative fit index (CFI), root mean square error of 

approximation (RMSEA), and standardized root mean square residual (SRMR). CFI values above 

.90, RMSEA values below .06, and SRMR values below .08 are considered indicative of 

satisfactory to good model fit (Hu & Bentler, 1995). All significance testing was performed at the 

α =. 05 level. 

 

Figure 1. Graphic representation of the multilevel longitudinal growth curve model 
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Missing Data 

One challenge in empirical longitudinal studies are cases with missing data. Missing 

information for students may have occurred if students were held back a grade, were unavailable 

at one or more measurement points, or did not consent to participate in a given measurement 

point. Overall, N = 2208 students (46 % female) and N =99 teachers participated at all four 

measurement points. Students who participated at all measurement points were less likely to have 

a migration background (χ² = 97.76, p < .05; 82 % without migration background vs 63 % with 

migration background), and were more likely to be from comprehensive-track or intermediate-

track schools (χ² = 168.55, p <.05; 67 % comprehensive-track, 64% intermediate-track, 45 % 

lower track). However, no significant differences in students’ SES emerged (T = 1.81, SE = 0.45, 

p = 0.70). Although some significant differences between both groups existet, the revealed 

differences were relatively small. 

Results 

Preliminary Analysis 

Our first step was to test whether a model with a linear rate of change adequately represents 

the trajectories of students’ academic achievement, academic engagement, and their social and 

emotional school adjustment and teaching quality from fifth to eighth grade. For this, we compared 

a linear trend model to a model with a freely-estimated rate of change (Table S1 in the supplement). 

The unconditional models without covariates with a linear rate of change fit the data well, and 

exhibited satisfactory model fit overall (Table S2), whereas the unconditional models with a freely 

estimated growth factor did not converge in 5 out of 17 models (see Table S1). The fit indices for 

the remaining models showed that a linear time trend was appropriate, as relaxing the loading 

constraints did not result in a superior model fit and the differences in model fit indices were rather 

small. Given these results, we continued the analysis using a linear time trend for all variables and 

subsequent analytical steps.  

Each trajectory was then calculated as an unconditional model (i.e., without controlling for 

the covariates, Table S2) and as a covariate model (Table 3), to examine whether the trajectories 

of student development remained unchanged when additionally controlling for students’ 

background characteristics. Overall, the covariates did not show many systematic associations with 

the intercepts (i.e., average level from 5th to 8th grade) and the slopes (i.e., average amount of 
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change from 5th to 8th grade) of students’ development and teaching quality (see Tables S3, S4, S5) 

and there were only minor changes in the trajectories after having controlled for the covariates. For 

this reason, we report the results for the covariate model.  

Trajectories of Student Development  

Our first research question addresses the trajectories of change in student development (i.e., 

academic achievement, academic engagement, social and emotional school adjustment) from fifth 

to eighth grade of lower secondary school, with a special focus on the extent to which the 

trajectories differ at the classroom level.  

Students’ Academic Achievement and Academic Engagement 

The estimated growth trajectories showed significant gains in students’ academic achievement 

(slope = 0.30, p < .05). In contrast, students’ emotional engagement largely exhibited negative 

changes over time (school satisfaction: slope = -0.15; subject value beliefs: slope = - 0.12; all ps < 

.05, but academic identification: slope = - 0.02, p = .433). Students’ behavioral engagement 

(truancy: slope = 0.03, p = .086) exhibited no significant change over time.  

In addition to that, we inspected the extent to which the trajectories differed across 

individual students and across classrooms. At the student level, there was a significant amount of 

variability in the intercepts and the slopes (intercept variance: σ2 = 0.06 to σ2 = 0.51; slope variance: 

σ2 = 0.01 to σ2 = 0.03, all ps < .05), indicating that within the same classroom, the trajectories of 

students’ academic achievement and academic engagement differed considerably across individual 

students. At the class level, systematic differences in the trajectories between classrooms were 

found for students’ academic achievement (intercept variance: σ2 = 0.07, slope variance: σ2 = 0.01, 

all ps < .05) and school satisfaction (intercept variance: σ2 = 0.02, slope variance: σ2 = 0.01, all ps 

< .05). In addition to this, the slope ICC indicated that 8-21% of the variance in individual students’ 

academic achievement and engagement was attributable to differences between classrooms (Table 

3), which points to differences in the development of students’ academic achievement and 

engagement due to their classroom environment. 
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Students’ Social and Emotional School Adjustment 

The trajectories indicated that on average, adolescent students adjust to school quite well. 

The trajectories of students’ social school adjustment indicated a positive development over time 

(school belonging: slope = 0.06, social relatedness: slope = 0.07, all ps < .05). For students’ 

emotional school adjustment, self-esteem (slope = 0.06, p < .05) slightly increased from fifth to 

eighth grade, whereas students’ emotional well-being exhibited no significant changes over time 

(slope = - 0.04, p = .083). 

At the student level, there was a significant amount of variability in the intercepts and the 

slopes (intercept variance: σ2 = 0.06 to σ2 = 0.51; slope variance: σ2 = 0.01 to σ2 = 0.03, all ps < 

.05), indicating that within the same classroom, the trajectories of students’ academic achievement, 

academic engagement, and their social and emotional school adjustment differed considerably. In 

contrast, there were no considerable differences in the trajectories of students’ social and emotional 

school adjustment across classes (classroom level, see Table 3). Neither the covariates exhibited 

any systematic effects on the trajectories at the class level (Table S4, S5), nor did the slope ICC 

indicate systematic differences in the trajectories between classes (0-4 %, Table 3). In summary, 

the findings suggest that students’ learning environment may play a less crucial role in students’ 

social and emotional school adjustment during lower secondary school than in other domains of 

student development. 

Trajectories of Teaching Quality 

Our second research question addressed the development of teaching quality from fifth to 

eighth grade, as assessed by both the students and their homeroom teachers. From the student 

perspective (covariate model), there was a significant amount of change in teaching quality from 

fifth to eighth grade. Specifically, monitoring: slope = - 0.09; academic support: slope = - 0.09; 

social support: slope = - 0.10 (all ps < .05, Table 3) declined over time. No changes over time were 

found for the amount of disturbances in the classroom (slope = - 0.05, p = 0.164). The average level 

and changes in teaching quality from 5th to 8th grade were not systematically affected by any of the 

covariates at the classroom level (Table S4, Table S5). 

However, the trajectories showed significant variance at both the student level (intercept 

variance: σ2 = 0.10 to σ2 = 0.13; slope variance: σ2 = 0.02 to σ2 = 0.03, all ps < .05) and the 

classroom level (intercept variance: σ2 = 0.03 to σ2 = 0.05; slope variance: σ2 = 0.01, all ps < .05; 
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Table 2), indicating substantial differences in the average level and patterns of change in students’ 

perceptions of teaching quality over time within and across classrooms. That is, although teaching 

quality decreased on average from fifth to eighth grade, not all students followed the same 

developmental trend. Specifically, the slope ICC indicated that 21% to 42% of the variance in 

students’ individual perceptions of changes in teaching quality over time was attributable to 

differences between classrooms (Table 3).  

From the teacher perspective, the models indicated decreases in academic support as 

students moved from fifth to eighth grade (slope = 0.08, p >.05). Classroom management, 

monitoring and social support exhibited negative, but non-significant changes over time (classroom 

management: slope = - 0.08, p = .205; monitoring: slope = - 0.08, p = .098; social support: slope = 

- 0.06, p = .116; Table 3). In the unconditional models without covariates, there were significant 

declines in all aspects of teacher-reported teaching quality over time (classroom management: slope 

= - 0.06, monitoring: slope = - 0.06, academic support: slope = - 0.07; social support: slope = - 

0.08; all ps < .05; Table S2). In addition, there were significant differences in teaching quality 

trajectories between teachers, with the largest variance in classroom management trajectories 

(Table 3). The average level and changes in teacher-reported teaching quality from fifth to eighth 

grade were largely unrelated to the covariates (i.e., students’ background characteristics, 

homeroom teacher changes and the school track, see Table S4, Table S5).  

In summary, both students and teachers reported decreases in perceived teaching quality 

from fifth to eighth grade of lower secondary school. However, the decline was more pronounced 

from the student perspective, and there was significant variability in the trajectories across classes 

and teachers. 
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Table 3 
Model Fit and Coefficients for the Covariate Univariate Models  

Model χ² (df) RMSEA CFI/TLI SRMRs/c 
Intercept 
Mi  (σi

2) 
Slope 
Ms  (σs

2) 
ICC 
(Intercept) 

ICC  
(Slope) 

Student Ratings    
Achievementa 51.52* (30) 0.02 .99/.97 .01/.03 .68* (.07)* .30* (.01)* 0.12 0.21 

Academic Engagement         
Academic identification 57.44* (27) 0.02 .98/.94 .02/.04 3.32* (.01)* -.02 (.00)  0.05 0.10 
School satisfactionb 58.49* (28) 0.02 .99/.96 .02/.03 2.66* (.02)* -.15* (.00)* 0.07 0.09 
Subject value beliefsa  51.85* (28) 0.02 .98/.94 .02/.06 2.89* (.01)* -.12* (.00) 0.07 0.00 
Truancya 34.47* (28) 0.01 .99/.98 .02/.04 1.22* (.00)* .03 (.00) 0.06 0.08 

Social School Adjustment        
School belongingb 108.13* (28) 0.03 .97/.90 .02/.07 3.21* (.00) .06* (.00) 0.01 0.00 
Social Relatednessb 82.94* (28) 0.02 .98/.93 .02/.06 3.19* (.00) .07* (.00) 0.01 0.04 

Emotional School Adjustment         
Self-esteem 46.72* (27) 0.01 .99/.96 .01/.06 3.55* (.01) .06* (.00) 0.03 0.00 
Emotional well-beingb 92.51* (28) 0.02 .95/.85 .02/.07 4.05* (.01)* -.04 (.00) 0.04 0.04 

Teaching Quality        
Disturbancesa 72.72* (28) 0.02 .95/.85 .02/.04 2.41* (.04*) -.05 (.01*) 0.33 0.42 
Monitoringa 40.83* (28) 0.01 .99/.97 .02/.03 3.24* (.02*) -.09* (.01*) 0.19 0.21 
Teacher academic supporta 41.36* (28) 0.01 .99/.96 .01/.04 3.27* (.05*) -.09* (.01*) 0.26 0.36 
Teacher emotional supporta 56.44* (28) 0.02 .98/.93 .02/.04 3.28* (.05*) -.10* (.01*) 0.26 0.40 

Teacher Ratings         
Disturbances 27.67* (18) .01 .98/.92 .00/.03 2.31* (.21*) -.08 (.05*)   
Monitoring 24.06* (18) .01 .98/.93 .00/.04 3.35* (.03*) -.08 (.01*)   
Teacher support academic 29.79* (18) .01 .97/.89 .00/.04 3.48* (.04*) -.08* (.01*)   
Teacher support social 15.78* (18) .00 1.0/1.0 .00/.03 3.69* (.05*) -.06 (.02*)   
Note.  *p < .05.  
aFor model identification, the residual variance at the first measurement time point at the class level had to be fixed to zero.  
bFor model identification, the residual variance at the last measurement time point at the class level had to be fixed to zero.
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The Co-development of Student Development and Teaching Quality  

Finally, we examined the extent to which students’ learning environments account for 

systematic differences in student development. To this end, we investigated whether the trajectories 

of student development (i.e., academic achievement, academic engagement, their social and 

emotional school adjustment) were associated with the trajectories of teaching quality from fifth to 

eighth grade of lower secondary school. As there were no substantial differences in the estimated 

associations between the unconditional (Table S6, S7) and the covariate model (Table 4), we 

present the results for the covariate model, beginning with the associations at the student level. 

Students’ Academic Achievement, Academic Engagement, and Teaching Quality 

The average levels of students’ academic achievement and academic engagement at the 

student level were strongly related to student-reported teaching quality. That is, students who 

reported a higher average level of teaching quality during the period from fifth to eighth grade also 

reported higher average levels of academic achievement and academic engagement (see Table 4). 

Turning to the associations between the slopes, students’ academic achievement was unrelated to 

teaching quality (slopes: r = 0.02 to r = 0.15; all ps > .05) from fifth to eighth grade. Besides this, 

the development of students’ academic engagement was strongly associated with student-perceived 

teaching quality. That is, students who experienced positive change in their academic identification 

(slopes: r = 0.49 to r = 0.69; all ps < .05), school satisfaction (slopes: r = 0.37 to r = 0.52; all ps < 

.05) and value beliefs (slopes: r = 0.55 to r = 0.62; all ps < .05) also experienced more positive 

change in teaching quality over time. However, changes in truancy over time were largely unrelated 

to teaching quality at the student level (but disturbances: slope: r = - 0.42, p < .05).  

At the classroom level, classes that were provided with higher average levels of teaching 

quality also indicated higher average levels of academic engagement from fifth to eighth grade. 

However, the average level of students’ academic achievement was unrelated to the average level 

of teaching quality over time (Table 4). Turning to the associations between the slopes at the 

classroom level, the development of students’ academic achievement and academic engagement 

was positively associated with the development of student-perceived teaching quality over time. 

That is, positive change in students’ academic achievement (slopes: r = 0.58 to r = 0.70, all ps < 

.05; except for classroom management: r = -0.19, p > .05), academic identification (slopes: r = 0.51 

to r = 0.92, all ps < .05), and school satisfaction (slopes: r = 0.47 to r = 0.55, all ps < .05) was 
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related to positive changes over time in teaching quality, indicating classes with more positive 

development of academic achievement and academic engagement were systematically provided 

with high teaching quality over time.  

In summary, the findings suggest that the extent to which adolescent students’ are provided 

with high teaching quality from fifth to eighth grade seems to contribute to (systematic differences 

in) the development of their academic achievement and academic engagement from a longitudinal 

perspective. 

Lastly, we examined whether the trajectories of students’ development were related to the 

trajectories of teaching quality from the teacher’s perspective (see Table S7 presenting results for 

the models without covariates and Table 5 for the covariate models). In the covariate model, 

teachers’ self-reports of teaching quality was largely unrelated to student development, with 

associations only emerging among the intercepts. However, there were no additional associations 

between change over time in students’ academic achievement, academic engagement and teacher-

reported teaching quality from fifth to eighth grade (Table 5). 

Students’ Social and Emotional School Adjustment and Teaching Quality 

Overall, the development of students’ social and emotional school adjustment was largely 

associated with teaching quality at the student-level. That is, students who reported a higher 

average level of teaching quality during the period from fifth to eighth grade also reported higher 

average levels of their social (i.e., school belonging, perceived social relatedness), and emotional 

(i.e., self-esteem and emotional wellbeing) school adjustment (see Table 4).  

With regard to the associations between the slopes, changes over time in school belonging, 

self-esteem and emotional well-being were related to changes in students’ individual perceptions 

of teaching quality. Students who experienced increases in school belonging (slopes: r = 0.18 to r 

= 0.33; all ps < .05), self-esteem (slopes: r = 0.23 to r = 0.42; all ps < .05) and emotional well-

being (slopes: r = 0.23 to r = 0.25; all ps < .05) perceived more positive changes in teaching quality 

over time compared to their classmates. However, changes in student-perceived disturbances were 

largely unrelated to change over time in students’ social and emotional school adjustment. 

Moreover, it is important to note that changes over time in students’ social relatedness were largely 

unrelated to changes in their perceptions of teaching quality (r = 0.05 to r = 0.14; ps > .05, but 

academic support: r = 0.17, p < .05; Table 4). 
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In contrast, the development of students’ social and emotional school adjustment was 

unrelated to teaching quality at the classroom level (Table 4), which suggests that the development 

of students’ social and emotional school adjustment is driven more strongly by individual 

processes, rather than by systematic differences in students’ learning environments. 

From the teachers’ perspective, teaching quality was unrelated with the development of 

students’ social and emotional school adjustment from fifth to eighth grade. 
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Table 4 
Associations between Student Development and Teaching Quality in the Covariate Models (Student Ratings)  

 
Model Fit Associations 

  Student level Classroom level 

Model χ² (df) RMSEA CFI/TLI SRMRs/c r intercept rslope r intercept rslope 

Achievement + Disturbances 143.22* (82) .02 .98/.95 .03/.05 .04 (.04) .02 (.13) .19 (.18) .19 (.25) 

Achievement + Monitoring 127.53* (82) .02 .98/.96 .02/.05 .13 (.03)* .15 (.11) .02 (.18) .70* (.19) 

Achievement + Teacher ac. support 128.46* (82) .02 .98/.96 .02/.05 .14 (.03)* .02 (.10) -.02 (.13) .58* (.17) 

Achievement + Teacher emo. support 130.49* (82) .02 .98/.96 .02/.05 .15 (.03)* .06 (.11) .03 (.17) .62* (.18) 

Academic Engagement         

Academic Ident. + Disturbancesa 148.52* (71) .02 .97/.93 .02/.05 .31 (.04)* .43 (.15)* .45 (.13)* .37 (.26) 

Academic Ident. + Monitoringa 103.20* (71) .01 .99/.98 .02/.04 .59 (.03)* .69 (.11)* .51 (.13)* .92 (.33)* 

Academic Ident. + Teacher ac. supporta 117.37* (71) .01 .99/.96 .02/.05 .53 (.03)* .63 (.13)* .36 (.13)* .51 (.24)* 

Academic Ident. + Teacher emo. supporta 136.66* (71) .02 .98/.95 .02/.05 .54 (.03)* .66 (.14)* .40 (.14)* .59 (.24)* 

School satisfaction + Disturbances 200.79* (80) .02 .96/.91 .02/.05 .43 (.03)* .37 (.09)* .53 (.12)* .47 (.14)* 

School satisfaction + Monitoring 155.99* (80) .02 .98/.95 .02/.04 .46 (.03)* .38 (.07)* .57 (.10)* .47 (.19)* 

School satisfaction + Teacher ac. support 157.10* (80) .02 .97/.95 .02/.05 .53 (.03)* .42 (.09)* .46 (.11)* .55 (.16)* 

School satisfaction + Teacher emo. support 183.00* (80) .02 .97/.94 .02/.05 .51 (.03)* .52 (.10)* .49 (.11)* .53 (.16)* 

Value Beliefs + Disturbances 176.62* (80) .02 .95/.88 .03/.06 .43 (.04)* .54 (.15)* .67 (.11)* .76 (1.12) 

Value Beliefs + Monitoring 140.29* (80) .02 .97/.94 .02/.06 .51 (.03)* .60 (.13)* .70 (.12)* .33 (.69) 

Value Beliefs + Teacher ac. support 160.05* (80) .02 .97/.92 .02/.07 .51 (.04)* .61 (.13)* .72 (.12)* .70 (.59) 

Value Beliefs + Teacher emo. support 167.55* (80) .02 .96/.91 .02/.07 .57 (.05) .60 (.14) .62 (.17) .68 (.77) 

Truancy + Disturbancesa 123.38* (72) .01 .97/.92 .02/.05 -.12 (.05)* -.42 (.17)* -.39 (.16)* -.20 (.25) 

Truancy + Monitoringa 96.67* (72) .01 .99/.97 .02/.04 -.28 (.03)* -.17 (.13) -.45 (.16)* -.06 (.31) 

Truancy + Teacher ac. supporta 90.77* (72) .01 .99/.98 .02/.05 -.31 (.03)* -.22 (.12) -.31 (.16) . 17 (.29) 
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Truancy + Teacher emo. supporta 104.80* (72) .01 .98/.96 .02/.05 -.31 (.04)* -.15 (.14) -.30 (.16) .11 (.27) 

Social School Adjustment         

Schoolbelonging + Disturbances 232.95* (80) .02 .95/.89 .03/.07 .28 (.03)* .16 (.10) .21 (.25) .86 (.59) 

Schoolbelonging + Monitoring 214.72* (80) .02 .96/.91 .02/.08 .27 (.03)* .18 (.08)* .36 (.23) .58 (.54) 

Schoolbelonging + Teacher ac. support 191.54* (80) .02 .97/.93 .02/.07 .29 (.03)* .29 (.08)* .22 (.22) .74 (.46) 

Schoolbelonging + Teacher emo. support 221.14* (80) .02 .96/.91 .02/.07 .30 (.03)* .33 (.09)* .31 (.22) .77 (.41) 

Social relatedness + Disturbances 185.42* (80) .02 .97/.93 .03/.07 .27 (.03)* .05 (.09) .05 (.30) .35 (.24) 

Social relatedness + Monitoring 163.88* (80) .02 .98/.95 .02/.07 .20 (.03)* .13 (.07) .23 (.32) .23 (.26) 

Social relatedness + Teacher ac. support 163.94* (80) .02 .97/.95 .02/.07 .23 (.03)* .17* (.07) .24 (.31) .31 (.24) 

Social relatedness + Teacher emo. support 194.05* (80) .02 .97/.93 .02/.07 .22 (.03)* .14 (.08) .28 (.28) .42 (.23) 

Emotional School Adjustment         

Self-esteem + Disturbances 164.64* (79) .02 .96/.91 .02/.07 .29 (.04)* .42 (.13)* .11 (.20) .54 (.95) 

Self-esteem + Monitoring 116.95* (79) .01 .99/.97 .02/.06 .37 (.03)* .23 (.11)* .04 (.18) .61 (1.13) 

Self-esteem + Teacher ac. support 105.91* (79) .01 .99/.98 .02/.07 .42 (.03)* .40 (.12)* .21 (.17) .08 (.36) 

Self-esteem + Teacher emo. support 127.16* (79) .01 .98/.96 .02/.08 .46 (.03)* .35 (.12)* .22 (.27) .46 (.53) 

Emo. Well-being + Disturbances 198.34* (80) .02 .94/.87 .02/.07 .32 (.03)* .07 (.11) .50 (.16)* .68 (.47) 

Emo. Well-being + Monitoring 152.69* (80) .02 .97/.94 .02/.07 .32* (.05) .25* (.10) .55 (.17)* .75 (.59) 

Emo. Well-being + Teacher ac. support 160.24* (80) .02 .97/.93 .02/.07 .43 (.03)* .28 (.10)* .47 (.17)* .76 (.58) 

Emo. Well-being + Teacher emo. support 184.72* (80) .02 .96/.91 .02/.07 .43 (.04)* .23 (.10)* .54 (.17)* .85 (.51) 

Note.  *p < .05. Correlation coefficients are shown in their standardized form. 
aWe allowed for time specific correlations between the residuals of Academic Identification/Truancy and Teaching quality at each 
measurement time point, because the assessment of these aspects took place on the same day of assessment.
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Table 5 
Associations between Student Development and Teaching Quality in the Covariate Models (Teacher Self-reports)  

 
Model Fit Associations 

  Classroom level 

Model χ² (df) RMSEA CFI/TLI SRMRs/c r intercept rslope 

Achievement + Disturbances 108.26* (60) .02 .98/.95 .01/.04  .19 (.12)  .12 (.21) 

Achievement + Monitoring 93.52* (60) .02 .98/.96 .01/.05 -.16 (.17)  .15 (.35) 

Achievement + Teacher ac. support 95.64* (60) .02 .98/.96 .01/.05  .03 (.14) -.04 (.26) 

Achievement + Teacher emo. support 86.46* (60) .01 .99/.97 .01/.05  .20 (.16) -.12 (.24) 

Academic Engagement       

Academic Ident. + Disturbances 102.71* (57) .01 .98/.94 .02/.05  .40* (.13)  .30 (.21) 

Academic Ident. + Monitoring 92.19* (57) .01 .98/.95 .02/.05  .15 (.17)  .00 (.28) 

Academic Ident. + Teacher ac. support 94.16* (57) .01 .98/.95 .02/.05 -.08 (.15) -.12 (.25) 

Academic Ident. + Teacher emo. support 95.13* (57) .01 .98/.95 .02/.04 -.17 (.20) -.52 (.28) 

School satisfaction + Disturbances 106.00* (58) .02 .98/.95 .02/.05  .44 (.12)*  .29 (.19) 

School satisfaction + Monitoring 98.00* (58) .01 .98/.96 .02/.04  .20 (.16) -.09 (.25) 

School satisfaction + Teacher ac. support 99.87* (58) .01 .98/.96 .02/.04  .24 (.15)  .35 (.27) 

School satisfaction + Teacher emo. support 85.92* (58) .01 .99/.97 .02/.04  .32 (.14)*  .08 (.20) 

Value Beliefs + Disturbances 115.10* (58) .02 .96/.89 .02/.07  .41 (.17)*  .39 (.66) 

Value Beliefs + Monitoring 85.01* (58) .01 .98/.94 .02/.06  .08 (.21) -.22 (1.2) 

Value Beliefs + Teacher ac. support 97.83* (58) .01 .97/.93 .02/.06  .20 (.19)  1.1 (1.9) 

Value Beliefs + Teacher emo. support 84.90* (58) .01 .98/.94 .02/.05  .28 (.18)  .68 (1.7) 

Truancy + Disturbances 102.95* (58) .01 .96/.91 .02/.06 -.47 (.13)* -.41 (.31) 

Truancy + Monitoring 77.90* (58) .01 .98/.95 .02/.06  .16 (.19) -.08 (.40) 
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Truancy + Teacher ac. support 76.83* (58) .01 .98/.96 .02/.05  .41 (.14)* -.03 (.37) 

Truancy + Teacher emo. support 69.47* (58) .01 .99/.97 .02/.05  .18 (.15)  .59 (.36) 

Social School Adjustment       

Schoolbelonging + Disturbances 144.45* (58) .02 .97/.92 .03/.07  .35 (.25)  .85 (.48) 

Schoolbelonging + Monitoring 152.80* (58) .02 .96/.90 .02/.07  .76 (.25)*  .04 (.49) 

Schoolbelonging + Teacher ac. support 141.02* (58) .02 .97/.92 .02/.07  .23 (.24)  .09 (.59) 

Schoolbelonging + Teacher emo. support 128.34* (58) .02 .97/.93 .02/.07 -.01 (.23) -.41 (.62) 

Social relatedness + Disturbances 122.93* (58) .02 .98/.94 .02/.06  .29 (.43)  .27 (.28) 

Social relatedness + Monitoring 118.43* (58) .02 .98/.94 .02/.06  .74 (.42) -.61 (.43) 

Social relatedness + Teacher ac. support 144.08* (58) .02 .97/.92 .02/.08  .47 (.39) -.39 (.42) 

Social relatedness + Teacher emo. support 120.10* (58) .02 .98/.94 .02/.07  .39 (.33) -.62 (.38) 

Emotional School Adjustment       

Self-esteem + Disturbances 86.00* (57) .01 .98/.96 .01/.06  .27 (.17)  .79 (1.6) 

Self-esteem + Monitoring 83.44* (57) .01 .98/.96 .01/.06  .34 (.21) -.63 (1.3) 

Self-esteem + Teacher ac. support 93.73* (57) .01 .98/.95 .01/.07  .04 (.18) -1.2 (2.6) 

Self-esteem + Teacher emo. support 69.96* (57) .01 .99/.98 .01/.06 -.05 (.19) -2.0 (7.9) 

Emo. Well-being + Disturbances 127.98* (58) .02 .96/.89 .02/.06  .32 (.15)  .36 (.42) 

Emo. Well-being + Monitoring 121.31* (58) .02 .96/.89 .02/.07  .28 (.18) -.92 (.85) 

Emo. Well-being + Teacher ac. support 133.42* (58) .02 .95/.88 .02/.07  .18 (.17) -.24 (.50) 

Emo. Well-being + Teacher emo. support 115.99* (58) .02 .96/.90 .02/.06  .13 (.17) -.77 (.63) 

Note. *p < .05. Correlation coefficients are shown in their standardized form.
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Discussion 

A critical issue in educational research concerns the factors that foster or impede positive 

student development during adolescence. The present study focused on the classroom as the most 

proximal learning environment and applied a teaching quality framework to describe the central 

processes that happen within it. Combining student and teacher data from a longitudinal 

perspective, we investigated the co-development of students’ academic achievement, academic 

engagement and their social and emotional school adjustment during the early adolescent years at 

the individual student and classroom levels. The multilevel longitudinal growth curve analyses 

revealed significant changes in both, student development and teaching quality over time, with the 

results were more pronounced for student-rated teaching quality than for teacher-rated teaching 

quality. In addition, teaching quality contributed to student development in a longitudinal 

perspective, whereas the specific patterns of association differed between the levels of analyses: 

Whereas change in teaching quality over time contributed to differences in the development of 

students’ academic achievement and engagement at the student- and at the classroom level, the 

development of students’ social and emotional school adjustment was more strongly driven by 

changes in students’ individual perceptions of teaching quality at the student level. Overall, the 

revealed associations were more pronounced for student reports than for teacher self-reports of 

teaching quality. 

Student Development in early Adolescence 

The results of our study make an important contribution to research on adolescent 

development by providing a differentiated view on critical domains of adolescent student 

development across lower secondary school: In line with prior research (e.g., Eccles et al., 1993), 

students experienced declines in various aspects of their academic engagement during lower 

secondary school. In contrast, the trajectories for students’ social and emotional school adjustment 

revealed rather positive changes over time. On average, students’ perceived school belonging and 

social relatedness and their self-esteem slightly increased over time, even after controlling for the 

covariates (i.e., SES, gender, immigrant background, teacher changes and school track). 

Consequently, it seems that students were able to adjust to the secondary school environment in a 

rather favorable way, in their own view.  
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Lastly, it should be mentioned that there was little difference in the average development 

of adolescent students’ social and emotional school adjustment between classes (i.e., the classroom 

level; see also Witherspoon & Ennett, 2011), whereas the trajectories significantly differed between 

students within the same classroom (i.e., the student level). This might indicate that the 

development of students’ social and emotional school adjustment during adolescence reflects a 

more individual process, and may explain why aggregated class means have been used relatively 

infrequently in analyses of student development during adolescence. 

Development of Teaching Quality 

The present study provided a comprehensive overview of the development of teaching 

quality as students progressed through lower secondary school and combined ratings from both the 

teacher and the student perspective. Students in our sample reported declines in teaching quality 

from fifth to eighth grade (with the exception of classroom disturbances), which matches previous 

findings on negative changes of school climate during lower secondary school (e.g., Reddy et al., 

2003; Way et al., 2007; Wang & Dishion, 2012). Moreover, our study’s results extend existing 

research on changes in teaching quality over time by indicating that the previously reported 

declines in teacher support over the first year of secondary school (e.g., teacher-student 

relationship, Gehlbach et al., 2012; Maulana et al., 2014; Opdenakker et al., 2012) reflect a more 

continuous process across the secondary school years. In line with stage-environment fit theory 

(Eccles & Midgley, 1989), the declines in student-reported teaching quality over time may indeed 

indicate a misfit between students’ developmental needs (e.g., competence, autonomy, relatedness; 

Ryan & Deci, 2020) and the teaching they experience in their classrooms (Roeser et al., 2000).  

However, there was a significant amount of variance in the trajectory of teaching quality 

over and above students’ background characteristics, suggesting that on average, teaching quality 

decreased across lower secondary school, but some classes may have experienced steeper 

decreases, whereas other classes may even have experienced an increase in teaching quality. 

Consequently, it seems that teachers clearly differ in their ability to continuously adapt their 

teaching to the developmental needs of adolescent students. On the other hand, it might be argued 

that adolescent students grow increasingly dissatisfied with their schools in general. Consequently, 

the declines in teaching quality may represent an overarching developmental trend during 

adolescence, irrespective of the actual teaching quality students receive (e.g., Way et al., 2007). 

The present study contributes to this question by combining student and teacher reports of teaching 
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quality. Indeed, declines in teaching quality were also reported from the teacher perspective, 

suggesting that students are indeed sensitive to changes in their teachers’ organizational, social and 

instructional behavior and are able to accurately report changes in teaching quality in a student 

questionnaire.  

The Co-development of Student Development and Teaching Quality 

The final aim of our study was to examine the extent to which teaching quality in the 

classroom contributes to systematic differences in student development during early adolescence. 

The use of multilevel modeling extends previous research, which has predominantly conducted 

analyses at the student level and provides more detailed information on the associations between 

the trajectories of student development and teaching quality.   

In line with previous research, our results showed that teaching quality seems to be 

particularly important for students’ academic achievement and academic engagement. At both the 

student and classroom levels, positive changes in teaching quality buffered the downward trend in 

most aspects of students’ academic engagement and fostered students’ academic achievement at 

the classroom level. It is noteworthy that in our study, monitoring, academic and social support 

were positively related to students’ academic achievement over time, whereas most cross-sectional 

studies report positive relations with the dimension of classroom management in particular (e.g., 

Fauth et al., 2014; Kunter et al., 2006). From this longitudinal perspective, it seems that the 

development of students’ achievement and academic engagement benefit not only from a high 

average level of teaching quality, but also and particularly from the extent to which a teacher adapts 

his/her teaching behavior to students’ changing developmental needs (e.g., Olivier et al., 2021; 

Patall et al., 2010; Stroet et al., 2013). Given that adolescence is a time of significant developmental 

change, during which students become increasingly self-aware, require appropriate challenge and 

competence-building experiences, and are in need of supportive relationships apart from their 

parents (Roeser et al., 2000; Wentzel, 2003), teachers’ engagement to address students’ 

developmental needs by providing a supportive learning environment and establishing positive 

teacher-student relationships seem to be important mechanisms by which to support students’ 

academic development during the phase of early adolescence (Emmer & Gerwels, 2006).  

Regarding students’ social and emotional school adjustment, changes in teaching quality 

were related to changes in individual students’ feelings of school belonging, self-esteem and 
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emotional well-being. In line with previous research (e.g., Furrer & Skinner, 2003; Rucinski et al., 

2018), our study shows that teachers can significantly contribute to students’ positive socio-

emotional functioning by helping students experience school as a positive, supportive and 

respectful environment. This finding is compelling, considering that these associations emerged at 

the student level and classes did not systematically differ in their social and emotional 

development. Consequently, it appears that students’ social and emotional school adjustment 

reflects a more individual process that is shaped by students’ unique experiences with their teacher: 

for example, the amount of support a student personally perceives, or whether the teacher meets an 

individual student’s needs. In contrast, it seems to be less important for students’ social and 

emotional school adjustment whether the classroom is well organized or whether the teacher is, on 

average, more supportive than other teachers. Even though teachers represent an important 

attachment figure apart from parents during adolescence (Furman & Buhrmester, 1992; Way & 

Greene, 2006), students’ social relatedness was unrelated to all aspects of teaching quality apart 

from academic support in this study. It might be that other factors besides teaching quality, such as 

peer relations, are also highly relevant for students’ feelings of social relatedness. In sum, the 

results of our study suggest that supportive teachers play a particularly important role in fostering 

students’ feelings of school belonging, self-esteem and emotional well-being by maintaining good-

quality relationships with individual students and adapting their levels of support to individual 

students’ needs. However, our findings raise the question of whether items should be formulated 

on the individual student vs. classroom level when examining the impact of students’ learning 

environment on student development. That is, scales addressing the individual student’s socio-

emotional functioning (e.g., “In the last week, I felt lonely”) may be less suited to capturing the 

effects of teaching quality on students’ social and emotional adjustment in the classroom. Referring 

to the specific context (e.g., “In the last week, I felt lonely in my class”) may be a more suitable 

alternative approach to assessing student development in the classroom environment. 

Overall, the associations with student development were more pronounced for student-

reported teaching quality than for teacher self-reports. Prior research has repeatedly shown only 

moderate concordance between student- and teacher-reported teaching quality (Aldrup et al., 2018; 

Kunter & Baumert, 2006; Wagner et al., 2016), most likely because a student’s idiosyncratic 

perceptions of his/her teacher might be different from the teacher’s perspective on the level of 

teaching quality provided to all students in the class. This might additionally support our study’s 

assumption that students’ individual perceptions of their teacher’s organizational, social and 
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instructional behavior are a uniquely important predictor of their social and emotional school 

adjustment during lower secondary school.  

Limitations 

Although we believe that our study makes a significant contribution to understanding the 

complex dynamics of young adolescent students’ development in lower secondary school and to 

teaching quality research, some limitations must be kept in mind. First, only students from 

vocational-track schools participated in our study. Therefore, the trajectories of students’ academic 

development, socio-emotional school adjustment and teaching quality described in our study may 

not generalize to the entire population of German secondary school students, particularly students 

in academic-track schools. For example, in academic-track schools, there is typically a stronger 

emphasis on academic performance and testing procedures, including stronger between-student 

comparisons (Maaz et al., 2011). It remains to be seen whether the trajectories of student 

development and their relations with teaching quality differ in German academic-track schools and 

in other school systems.  

Second, our study did not include data on students’ transition from primary to secondary 

school and did not cover the entire span of secondary school. In the German system, students leave 

school to enter vocational training after 9th grade in the lower track and after 10th grade in the 

intermediate track. Thus, examining whether changes in student development and teaching quality 

are particularly related to school transitions or accelerate or deaccelerate during the peak of 

adolescence was beyond the scope of our study.  

Third, with respect to the direction of the relation between student development and 

teaching quality, it should be kept in mind that the associations reported in our study are 

correlational. It could be argued that well-adjusted students perceived their classrooms more 

favorably. Although our study cannot answer this question, prior studies (e.g., Way et al., 2007; 

Reddy et al., 2003) found that aspects of the school climate were uni-directionally related to student 

development, implying that changes in student development might indeed be attributable to 

changes in teaching quality over time rather than vice versa. 
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Conclusion 

In sum, the results suggest that students are sensitive to their learning environment not only 

during school transitions (e.g., Eccles et al., 1996), but also during secondary school itself. The fact 

that student development was closely linked to students’ perceptions of teaching quality over time 

highlights teachers’ potential to foster the development of young adolescent students. Maintaining 

high teaching quality over time promotes the academic achievement and engagement of all students 

within a class (i.e., the classroom level), and the social and emotional school adjustment of 

individual students (i.e., student level). 

Moreover, the results of our study demonstrate that teaching quality, in terms of teachers’ 

organizational, social and instructional interactions with students, is variable over time, thus 

highlighting the role of teaching quality as a critical aspect of students’ learning environment. 

Potential reasons for these changes are manifold, and further research should address why students 

and teachers tend to perceive declines in teaching quality over time and what accounts for variation 

in their perceptions. Thus, our study’s results underscore the importance of not only examining the 

associations between teaching quality and student outcome variables at single time points, but also 

considering the dynamic nature of teaching quality and examining the effects of changes in 

teaching quality over time on student development, specifically students’ academic achievement. 

We encourage future research to further examine the longitudinal relations between supportive 

teacher behavior and students’ academic achievement. 
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Supplement  

Table S1 
Fit Indices for the Freely Estimated Univariate and Unconditional Models  
Model χ² (df) RMSEA CFI/TLI SRMRs/c Slope Loadingsc 

β(0), β(1), β(2), β(3) 
Slope Loadingsb 

β(0), β(1), β(2), β(3) 
Intercept 
Mi  (σ i

2) 
Slope 

Ms  (σs
2) 

Student Reports         
Student Development         
Achievementa 8.76* (7) .01 .99/.99 .00/.02 0, 0.3, 0.9, 3.0 0, 0.9, 1.8, 3.0 .56* (.27*) .37* (.00*) 
Academic 
Identification 

34.48* (4) .05 .96/.89 .02/.05 0, 1.8, 2.4, 3.0 0, 0.5, 2.4, 3.0 3.36* (.02*) -.06* (.00) 

School satisfactionc 19.82* (6) .03 .99/.98 .02/.03 0, 2.3, 2.9, 3.0 0, 1.6, 2.4, 3.0 2.82* (.05*) -.12* (.01*) 
Value Beliefsa 
(Math/German) 

6.73* (5) .01 .99/.99 .02/.03 0, 2.5, 3.0, 3.0 0, 1.5, 2.2, 3.0 3.08* (.02) -.15* (.00) 

Truancy 10.65* (4) .02 .98/.93 .02/.08 0, 1.3, 3.7, 3.0 0, 0.3, 1.1, 3.0 1.14* (.00*) .04* (.00) 
Schoolbelongingb 48.52* (5) .05 .97/.93 .02/.05 0, 2.4, 2.9, 3.0 0, 0.4, 3.0, 3.0 3.20* (.01*) .02* (.00) 
Social Relatedness no convergence       
Self-esteem no convergence       
Emotional wellbeing no convergence       
Teaching Quality         
Disturbances no convergence       
Monitoringa 10.11* (5) .02 .99/.98 .01/.06 0, 1.8, 2.5, 3.0 0, 1.3, 1.7, 3.0 3.23* (.03*) -.08* (.01*) 
Teacher ac. supporta 11.98* (5) .02 .99/.97 .00/.07 0, 2.2, 2.8, 3.0 0, 1.4, 2.1, 3.0 3.29* (.05*) -.09* (.01*) 
Teacher emo. support No convergence       
Teacher Reports         
Disturbances 3.27* (3) .00 .99/.99 .00/.03 -- 0, 1.6, 2.9, 3.0 2.53* (.61*) -.06* (.05*) 
Monitoringa 7.75* (4) .02 .80/.70 .00/.06 -- 0, 2.0, 3.0, 3.0 3.42* (.16*) -.04* (.02*) 
Teacher ac. supporta 4.75* (4) .01 .97/.94 .00/.04 -- 0, 1.1, 2.6, 3.0 3.61* (.07*) -.07* (.01*) 
Teacher emo. support 4.99* (3) .02 .95/.89 .00/.08 -- 0, 0.9, 2.0, 3.0 3.65* (.06*) -.07* (.02*) 

Note. *p < .05.  
aFor model identification, the residual variance at the first measurement time point at the between class level had to be fixed to zero.  
bFor model identification, the residual variance at the last measurement time point at the between class level had to be fixed to zero. 
cFor model identification, the residual variance at the first measurement time point at both levels had to be fixed to zero.
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Table S2 
Fit Indices and Coefficients for the Unconditional Univariate Models 

Model χ² (df) RMSEA CFI/TLI SRMRs/c 
Intercept 

Mi  (σ i
2) 

Slope 

Ms  (σs
2) 

Student Reports       

Student Developmemt       

Achievementa 13.49* (11) 0.01 .99/.99 .01/.02 .55* (.27*) .35* (.01*) 

Academic Identification 32.65* (8) 0.03 .97/.96 .02/.05 3.37* (.02*) -.06* (.00) 

School satisfaction 50.26* (8) 0.04 .97/.96 .02/.04 2.77* (.04*) -.11* (.00) 

Value Beliefsa 

(Math/German) 
27.41* (9) 0.03 .97/.96 .03/.05 3.06* (.02*) -.14* (.00) 

Truancya 13.34* (9) 0.01 .99/.98 .03/.09 1.13* (.00*) .03* (.00) 

Schoolbelongingb 64.08* (9) 0.04 .96/.95 .03/.03 3.20* (.01*) .03* (.00) 

Social Relatednessb 63.62* (9) 0.04 .97/.96 .03/.05 3.13* (.01*) .03* (.00) 

Self-esteem 32.81* (8) 0.03 .98/.96 .02/.11 3.46* (.02) .02* (.00) 

Emotional wellbeingb 99.13* (9) 0.05 .90/.97 .04/.08 4.10* (.01) -.04* (.00) 

Teaching Quality       

Classroom Managementa 65.47* (9) 0.04 .88/.85 .04/.06 2.42* (.05*) .01 (.01*) 

Monitoringa 19.13* (9) 0.02 .99/.98 .02/.03 3.23* (.03*) -.08* (.01*) 

A. teacher supporta 21.96* (9) 0.02 .98/.97 .02/.06 3.28* (.05*) -.09* (.01*) 

S. teacher supporta 39.05* (9) 0.03 .95/.94 .03/.07 3.34* (.05*) -.10* (.01*) 

Teacher Reports       

Classroom Management 8.28* (5) .01 .97/.96 .00/.05 2.51* (.47*) -.06* (.05*) 

Monitoring  7.36* (5) .01 .88/.85 .00/.06 3.40* (.08*) -.06* (.01*) 

Teacher ac. support 7.34* (5) .01 .96/.95 .00/.05 3.56* (.06*) -.07* (.01*) 

Teacher emo. support 4.82* (5) .01 .99/.99 .00/.08 3.65* (.07*) -.08* (.02*) 

Note. *p < .05.  
aFor model identification, the residual variance at the first measurement time point at the 
classroom level had to be fixed to zero.  
bFor model identification, the residual variance at the last measurement time point at the 
classroom level had to be fixed to zero. 
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Table S3 
Impact of the Covariates at the Student Level (Student Reports) 
 Gender Migra SES 

Model To Interc. To Slope To Interc. To Slope To Interc. To Slope 

Student Development       

Achievement .02 (.03) -.15 (.07)* -.12 (.03)* -.03 (.08) .06 (.02)* -.03 (.06) 

Academic Ident. -.04 (.03) .04 (.04) .14 (.03)* .01 (.04) -.05 (.03)* .01 (.03) 

School satisfaction -.20 (.03)* .06 (.04) .11 (.03)* -.02 (.03) -.02 (.03) .01 (.04) 

Value Beliefs .01 (.03) .07 (.05) .08 (.03)* -.15 (.06)* -.01 (.02) .01 (.04) 

Truancy .17 (.03)* .08 (.04) .01 (.03) .01 (.05) .00 (.03) -.03 (.04) 

Schoolbelonging .02 (.02) .06 (.04) .08 (.02)* .08 (.04)* -.02 (.02) -.10 (.03)* 

Social Relatedness .02 (.02) .03 (.03) .09 (.03)* .02 (.03) -.01 (.02) -.10 (.04)* 

Self-esteem .18 (.02)* .14 (.05)* .03 (.03) .03 (.06) -.05 (.02)* .02 (.04) 

Emotional wellbeing .01 (.03) .10 (.04)* -.01 (.03) -.10 (.05)* -.05 (.03) -.09 (.04)* 

Teaching Quality       

Disturbances .03 (.03) .06 (.05) .01 (.03) -.12 (.07)* -.06 (.03)* .06 (.05) 

Monitoring -.10 (.03)* .01 (.04) .08 (.03)* -.02 (.05) -.05 (.03)* -.03 (.04) 

Teacher ac. support -.12 (.03)* .02 (.04) .03 (.03) -.08 (.04)* -.05 (.03)* -.01 (.04) 

Teacher emo. support -.13 (.03)* .04 (.04) .00 (.02) -.09 (.04)* -.03 (.02) .01 (.04) 

Note. *p < .05. Regression weights are shown in their standardized form. 
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Table S4 
Impact of the Covariates at the Classroom Level (Student Reports) 

 Mittel_D Real_D Gender Migra SES 

Model To Interc. To Slope To Interc. To Slope To Interc. To Slope To Interc. To Slope To Interc. To Slope 

Student Reports           

Student Development           

Achievement .44 (.11)* .24 (.27) .50 (.09)* .13 (.25) .08 (.06)* -.15 (.14) -.21 (.09)* -.28 (.29) .22 (.08)* .15 (.21) 

Acad. Identification -.37 (.14)* -.81 (.29)* .04 (.15) -.42 (.20)* -.13 (.10) -.06 (.13) .45 (.12)* -.74 (.27)* -.03 (.11) -.06 (.19) 

School satisfaction -.43 (.15)* .29 (.22) -.20 (.13) -.12 (.17) -.26 (.09)* .03 (.13) .33 (.14)* -.30 (.22) .19 (.14) -.11 (.17) 

Value Beliefs  -.42 (.18)* -1.4 (.52)* -.40 (.16)* -.66 (.32)* -.03 (.13) .38 (.23) .32 (.15)* -.92 (.45)* .06 (.16) -.50 (.33) 

Truancy -.50 (.15)* -.08 (.36) -.25 (.19) -.05 (.26) .03 (.15) -.01 (.18) .18 (.16) -.19 (.31) -.14 (.14) -.29 (.29) 

Schoolbelonging .04 (.21) -.95 (.38)* .63 (.20)* -.56 (.27) .11 (.12) .12 (.16) .15 (.25) -.05 (.32) .38 (.16)* .08 (.22) 

Social Relatedness -.48 (.20)* -.32 (.31) .55 (.20)* -.44 (.23) .21 (.16) -.21 (.17) -.05 (.21) .33 (.36) .10 (.15) .33 (.29) 

Self-esteem -.63 (.21)* -.85 (.71) .16 (.18) .16 (.42) .04 (.11) .34 (.34) -.01 (.21) -.85 (.78) .09 (.16) -.50 (.53) 

Emotional wellbeing -.37 (.24) -.21 (.45) .06 (.16) -.49 (.39) -.05 (.12) -.04 (.26) -.07 (.23) -.38 (.46) .27 (.15) .08 (.33) 

Teaching Quality           

Disturbances .18 (.17) .19 (.19) .09 (.14) -.13 (.15) -.08 (.11) -.04 (.12) .18 (.16) -.06 (.18) .04 (.15) .13 (.13) 

Monitoring -.12 (.15) -.04 (.22) -.09 (.13) -.13 (.17) -.10 (.09) .03 (.13) .28 (.13)* -.14 (.24) -.03 (.12) .25 (.16) 

A. teacher support -.15 (.16) -.20 (.18) -.10 (.15) -.24 (.15) -.16 (.09) -.10 (.12) .12 (.18) -.11 (.19) -.01 (.14) .24 (.12)* 

S. teacher support .02 (.18) -.24 (.19) -.02 (.13) -.32 (.15)* -.15 (.09) -.12 (.11) .16 (.17) -.16 (.20) .05 (.14) .26 (.12)* 

Teacher Reports           

Disturbances .38 (.14)* .03 (.19) .04 (.14) .02 (.19) -.17 (.09) -.03 (.12) -.16 (.14) .08 (.21) .03 (.12) -.01 (.17) 

Monitoring -.05 (.19) .18 (.26) .07 (.15) .16 (.21) -.11 (.12) -.22 (.13) -.18 (.19) .10 (.25) -.05 (.17) .21 (.20) 

Teacher ac. support -.15 (.16) .01 (.25) -.13 (.14) -.05 (.19) .10 (.09) -.31 (.14)* -.20 (.16) -.05 (.15) -.02 (.14) -.00 (.18) 

Teacher emo. support -.25 (.15) -.21 (.18) -.02 (.15) .03 (.17) .-03 (.10) -.19 (.11) -.25 (.17) -.00 (.18) .05 (.16) .11 (.16) 

Note. *p < .05. Regression weights are shown in their standardized form. 
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Table S5 
Impact of Homeroom Teacher Changes at the Classroom Level (Student Reports) 

 Homeroom Teacher Change 
Model T2 T3 T4 

Student Reports    

Student Development    

Achievement .10 (.07) .12 (.06) -.00 (.07) 

Acad. Identification .12 (.13) -.03 (.09) -.04 (.12) 

School satisfaction .03 (.05) .08 (.09) .38 (.12)* 

Value Beliefs -.03 (.15) .25 (.14) .28 (.16) 

Truancy -.03 (.16) -.15 (.13) .11 (.16) 

Schoolbelonging .09 (.12) -.02 (.13) -.22 (.18) 

Social Relatedness -.04 (.14) .02 (.12) -.35 (.17)* 

Self-esteem -.11 (.15) -.02 (.15) -.46 (.17)* 

Emotional wellbeing -.30 (.13)* .28 (.12)* .24 (.24) 

Teaching Quality    

Class. Management -.16* (.07) .24* (.08) .27* (.09) 

Monitoring -.03 (.13) .30* (.09) .16 (.10) 

Teacher ac. support .03 (.11) .24* (.09) .19* (.09) 

Teacher emo. support .03 (.11) .25* (.09) .24* (.10) 

Teacher Reports    

Disturbances -.11 (.07) -.05 (.08) .02 (.10) 

Monitoring -.29* (.13) -.07 (.14) -.08 (.16) 

Teacher ac. support -.19* (.09) .04 (.09) .08 (.11) 

Teacher emo. support -.16 (.12) .02 (.09) -.02 (.09) 

Note. *p < .05. Homeroom teacher changes from one school year to the next was included time-
varying covariate. Student values at a given measurement time point were regressed on 
homeroom teacher change at that measurement time point.
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Table S6 
Associations between Student Development and Teaching Quality in the Unconditional Models (Student Reports) 

 Model Fit Association 
  Student level Classroom level 
Model χ² (df) RMSEA CFI/TLI SRMRs/c r intercept rslope r intercept rslope 

Achievement + Disturbances 93.98* (44) .02 .97/.96 .03/.07 -.14* (.05) .02 (.13) -.08 (.13)  .16 (.23) 
Achievement + Monitoring 56.60* (44) .01 .99/.99 .02/.05  .04 (.04) .15 (.11) -.45* (.12)  .56* (.18) 
Achievement + Teacher ac. support 64.74* (44) .01 .99/.99 .02/.07  .01 (.04) .03 (.10) -.20 (.10)  .41* (.16) 
Achievement + Teacher emo. support 74.46* (44) .02 .99/.98 .02/.07  .05 (.04) .05 (.11) -.06 (.11)  .42* (.18) 
Academic Engagement        
Academic Ident. + Disturbancesa 124.11* (33) .03 .95/.92 .03/.05  .30* (.07)  .43* (.15)  .46* (.13)  .34 (.24) 
Academic Ident. + Monitoringa 59.41* (33) .02 .99/.98 .02/.05  .60* (.06)  .69* (.11)  .78* (.14)  .88* (.29) 
Academic Ident. + Teacher ac. supporta 78.88* (33) .02 .98/.97 .02/.06  .56* (.07)  .62* (.13)  .48* (.14)  .58* (.22) 
Academic Ident. + Teacher emo. supporta 98.94* (33) .02 .97/.95 .02/.07  .55* (.06)  .66* (.14)  .44* (.14)  .69* (.22) 
School satisfaction + Disturbances 168.16* (41) .03 .95/.93 .03/.07  .48* (.05)  .38* (.09)  .52* (.12)  .55* (.21) 
School satisfaction + Monitoring 116.69* (41) .02 .97/.96 .02/.05  .51* (.04)  .39* (.07)  .80* (.10)  .50 (.29) 
School satisfaction + Teacher ac. support 120.52* (41) .02 .97/.96 .02/.07  .56* (.05)  .43* (.08)  .58* (.09)  .48* (.23) 
School satisfaction + Teacher emo. support 148.68* (41) .03 .96/.94 .03/.07  .57* (.04)  .53* (.10)  .50* (.09)  .45* (.22) 
Value Beliefs + Disturbances 143.09* (42) .03 .92/.90 .04/.08  .45* (.07)  .53* (.14)  .57* (.15)  .36 (.31) 
Value Beliefs + Monitoring 95.23* (42) .02 .97/.95 .03/.08  .58* (.05)  .58* (.12)  .59* (.14)  .29 (.30) 
Value Beliefs + Teacher ac. support 91.47* (42) .03 .97/.97 .02/.13  .32* (.06)  .17 (.11)  .16 (.24)  .31 (.20) 
Value Beliefs + Teacher emo. support 139.30* (42) .03 .94/.92 .03/.10  .57* (.05)  .62* (.13)  .59* (.14)  .52* (.25) 
Truancy + Disturbancesa 86.69* (34) .02 .94/.90 .03/.08 -.29* (.11) -.41* (.17) -.16 (.27) -.23 (.28) 
Truancy + Monitoringa 52.28* (34) .01 .98/.97 .02/.08 -.28* (.10) -.16 (.13)  .29 (.36)  .05 (.42) 
Truancy + Teacher ac. supporta 52.68* (34) .01 .98/.97 .02/.08 -.33* (.10) -.22 (.12)  .30 (.28)  .30 (.41) 
Truancy + Teacher emo. supporta 66.14* (34) .02 .97/.96 .02/.08 -.32* (.09) -.14 (.14)  .13 (.28)  .24 (.38) 
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Social School Adjustment         
Schoolbelonging + Disturbances 157.83* (42) .03 .95/.93 .03/.08  .30* (.05)  .12 (.10)  .46* (.17)  .76 (.50) 
Schoolbelonging + Monitoring 124.04* (42) .02 .97/.96 .03/.09  .22* (.05)  .16* (.08) -.06 (.19)  .46 (.37) 
Schoolbelonging + Teacher ac. support 114.82* (42) .02 .97/.96 .03/.07  .28* (.04)  .27* (.08)  .21 (.18)  .79* (.40) 
Schoolbelonging + Teacher emo. supporta 143.74* (42) .03 .96/.95 .03/.08  .32* (.04)  .31* (.09)  .40* (.17)  .86* (.37) 
Social relatedness + Disturbances 140.65* (42) .03 .96/.94 .03/.06  .26* (.04)  .04 (.09)  .48* (.20)  .25 (.22) 
Social relatedness + Monitoring 109.54* (42) .02 .98/.97 .02/.09  .17* (.04)  .13 (.07)  .15 (.21)  .12 (.24) 
Social relatedness + Teacher ac. support 108.05* (42) .02 .97/.97 .02/.08  .21* (.04)  .16* (.07)  .28 (.19)  .34 (.20) 
Social relatedness + Teacher emo. support 137.74* (42) .03 .96/.95 .03/.08  .20* (.04)  .13 (.08)  .40* (.17)  .44* (.20) 
Emotional School Adjustment         
Self-esteem + Disturbances 132.29* (41) .03 .94/.93 .03/.10  .32* (.06) .42* (.13)  .29 (.20)  .62 (.86) 
Self-esteem + Monitoring 72.19* (41) .01 .98/.98 .02/.10  .31* (.05) .21* (.10)  .27 (.21)  .76 (1.0) 
Self-esteem + Teacher ac. support 75.15* (41) .02 .98/.98 .02/.10  .38* (.05) .39* (.11)  .26 (.18)  .21 (.39) 
Self-esteem + Teacher emo. support 99.54* (41) .02 .97/.96 .02/.11  .41* (.05) .34* (.12)  .34* (.16)  .56 (.45) 
Emo. Well-being + Disturbances 188.60* (42) .03 .91/.88 .03/.08  .25* (.06) .06 (.11)  .62* (.27)  .77 (.97) 
Emo. Well-being + Monitoring 119.63* (42) .02 .96/.94 .02/.09  .32* (.05) .24* (.09)  .26 (.22)  .89 (1.3) 
Emo. Well-being + Teacher ac. support 132.76* (42) .03 .95/.93 .03/.09  .33* (.05) .28* (.10)  .24 (.22)  .85 (1.1) 
Emo. Well-being + Teacher emo. support 154.04* (42) .03 .94/.92 .03/.10  .34* (.05) .23* (.10)  .33 (.21)  .91 (.86) 

Note. *p < .05. Correlation coefficients are shown in their standardized form. 
aWe allowed for time specific correlations between the residuals of Academic Identification/Truancy and Teaching Quality at each 
measurement time point, because the assessment of these aspects took place on the same day of assessment.
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Table S7 
Associations between Student Development and Teaching Quality in the Unconditional Models (Teacher Reports) 

 
Model Fit Association 

     Classroom level 

Model χ² (df) RMSEA CFI/TLI SRMRs/c r intercept rslope 

Achievement + Disturbances 41.34* (28) .03 .99/.99 .01/.04  .19 (.13)  .01 (.13) 

Achievement + Monitoring 36.43* (28) .01 .99/.99 .01/.06 -.05 (.15)  .21 (.31) 

Achievement + Teacher ac. support 34.83* (28) .01 .99/.99 .01/.05  .10 (.13) -.08 (.26) 

Achievement + Teacher emo. support 34.76* (28) .01 .99/.99 .01/.08  .13 (.10) -.19 (.22) 

Academic Engagement       

Academic Ident. + Disturbances 61.25* (25) .02 .97/.96 .02/.08  .07 (.16)  .32 (.20) 

Academic Ident. + Monitoring 51.92* (25) .02 .97/.96 .02/.06  .19 (.17)  .00 (.29) 

Academic Ident. + Teacher ac. support 45.55* (25) .02 .98/.97 .02/.05 -.07 (.17) -.05 (.25) 

Academic Ident. + Teacher emo. support 53.85* (25) .02 .97/.97 .02/.05 -.24 (.14) -.42 (.24) 

School satisfaction + Disturbances 76.55* (25) .02 .97/.96 .02/.08  .03 (.14)  .30 (.26) 

School satisfaction + Monitoring 73.42* (25) .02 .97/.96 .02/.06  .14 (.16) -.07 (.29) 

School satisfaction + Teacher ac. support 66.81* (25) .02 .97/.97 .02/.04  .10 (.16)  .34 (.33) 

School satisfaction + Teacher emo. support 70.15* (25) .02 .97/.96 .02/.05  .11 (.13) -.08 (.28) 

Value Beliefs + Disturbances 51.75* (26) .02 .97/.96 .03/.10  .08 (.17)  .02 (.30) 

Value Beliefs + Monitoring 47.13* (26) .02 .97/.96 .03/.09  .06 (.21) -.36 (.42) 

Value Beliefs + Teacher ac. support 41.70* (26) .02 .98/.97 .03/.06  .09 (.22)  .31 (.45) 

Value Beliefs + Teacher emo. support 47.30* (26) .02 .97/.96 .03/.07  .15 (.15)  .39 (.36) 

Truancy + Disturbances 53.24* (26) .02 .95/.94 .03/.10 -.77* (.21) -.50 (.50) 

Truancy + Monitoring 32.96* (26) .01 .98/.98 .03/.08  .33 (.23) -.17 (.48) 
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Truancy + Teacher ac. support 32.54* (26) .01 .99/.98 .03/.06  .21 (.22)  .08 (.42) 

Truancy + Teacher emo. support 33.89* (26) .01 .98/.98 .03/.08  .08 (.20)  .78 (.57) 

Social School Adjustment       

Schoolbelonging + Disturbances 85.36* (26) .02 .97/.96 .03/.08  .46* (.15)  .69* (.27) 

Schoolbelonging + Monitoring 83.43* (26) .02 .97/.96 .03/.09  .24 (.18) -.26 (.41) 

Schoolbelonging + Teacher ac. support 82.66* (26) .02 .97/.96 .03/.06  .19 (.17)  .08 (.45) 

Schoolbelonging + Teacher emo. support 79.75* (26) .02 .97/.96 .03/.08  .15 (.17) -.20 (.37) 

Social relatedness + Disturbances 82.28* (26) .02 .97/.96 .03/.06  .16 (.18)  .25 (.23) 

Social relatedness + Monitoring 77.72* (26) .02 .97/.96 .03/.07 -.00 (.25) -.57 (.34) 

Social relatedness + Teacher ac. support 100.52* (26) .03 .96/.95 .03/.11  .17 (.21) -.25 (.32) 

Social relatedness + Teacher emo. support 90.42* (26) .03 .97/.95 .03/.11  .03 (.21) -.43 (.26) 

Emotional School Adjustment       

Self-esteem + Disturbances 47.98* (25) .02 .98/.97 .02/.09  .02 (.19)  .66 (.90) 

Self-esteem + Monitoring 46.91* (25) .02 .98/.97 .02/.09  .04 (.23) -.62 (.95) 

Self-esteem + Teacher ac. support 53.65* (25) .02 .98/.97 .02/.10 -.24 (.23) -.94 (1.5) 

Self-esteem + Teacher emo. support 42.45* (25) .01 .98/.98 .02/.08 -.37 (.22) -1.5 (3.9) 

Emo. Well-being + Disturbances 112.30* (26) .03 .92/.90 .04/.08  .27 (.21)  .39 (.80) 

Emo. Well-being + Monitoring 107.02* (26) .03 .92/.90 .04/.08 -.01 (.24) -1.3 (1.5) 

Emo. Well-being + Teacher ac. support 112.11* (26) .03 .92/.89 .04/.08 -.10 (.20) -.50 (.79) 

Emo. Well-being + Teacher emo. support 105.66* (26) .03 .92/.90 .04/.08 -.20 (.19) -1.06 (1.2) 

Note. *p < .05. Correlation coefficients are shown in their standardized form.
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5 STUDY 3:         

CLASSROOM MANAGEMENT: CAN IT BE TOO MUCH OF A 

GOOD THING? 

 

 

Marder, J., Thiel, F., & Göllner, R. (2021). Classroom management: Can it be too much of a 

good thing? Manuscript submitted for publication. 

 

 

This article might not be exactly the same as the final version published in a journal. It is not the 

copy of record. 
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Abstract 

Establishing a well-organized classroom conducive to learning is a key element of high-

quality teaching. However, less is known about the degree to which the classroom management 

process is affected by the specific students in the classroom. Using two large-scale datasets of 

German secondary school students, the present two studies examined the extent to which students’ 

disruptive behavior in the classroom contributes to the effectiveness of teachers’ classroom 

management actions (i.e., monitoring, rule clarity and structure) for students’ pre-adjusted math 

achievement. When accounting for the average level of disruptions in the classroom, both students’ 

disruptive behavior and teachers’ monitoring activity were negatively associated with students’ 

math achievement, whereas no associations occurred for teachers’ structure and rule clarity. The 

results suggest that monitoring needs to be adjusted to specific students’ behavior and the 

situational demands of each class, highlighting the complexity of classroom management.  

 

 

Keywords: Classroom Management, Mathematic Achievement, Student Reports  
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Classroom Management: Can it be too Much of a Good Thing? 

Classroom management, or a teacher’s ability to maintain discipline and order in the 

classroom, has often been identified as a central aspect of good teaching and as a basic condition 

for students’ learning and development in the classroom (Emmer and Stough 2001, Hattie, 2009; 

Seidel & Shavelson, 2007; Wang et al., 1993). Yet simultaneously managing students’ behavior 

and providing instruction is an area of great concern for both new and experienced teachers (Hamre 

& Pianta, 2010). Teachers report disciplinary problems in the classroom as a critical factor affecting 

their mental health and teaching enjoyment (Aldrup et al., 2018b; Aloe et al., 2014; Emmer & 

Stough, 2001). In addition, teachers often report that they lack practical training in classroom 

management and have to learn (painfully) through experience in the field (Jones, 2006; Stough & 

Montague, 2015). Consequently, there is an urgent need for educational research to identify 

conditions affecting successful classroom management.  

In general, classroom management refers to the actions the teacher takes to establish 

appropriate conditions for teaching and learning in the classroom (Kounin, 1970; Doyle, 2006; 

Ophardt & Thiel, 2013; 2017). That is, the broad range of processes happening in the classroom 

need to be aligned to ensure that the program of action can be followed and that allocated learning 

time can be used efficiently. In this respect, classroom management is particularly challenging 

because it requires a broad set of management actions (e.g., Creemers et al., 2013; Hamre & Pianta, 

2010; Klieme, Pauli & Reusser, 2009), as well as practical knowledge about when and how to react 

in order to adequately respond to what happens in the classroom (Doyle, 2006; Ophardt & Thiel, 

2017). 

However, as anyone who has stood in front of a classroom can attest, successful teaching 

is not solely the result of teachers’ actions alone, but needs to be considered in light of the classroom 

context. From an ecological perspective, the classroom functions as a social system that includes 

both the teacher and the students. Consequently, the degree to which discipline and order are 

established in the classroom needs to be understood as an interplay between the teacher and 

students in the classroom (Doyle, 2006).  

Thus, in the present two studies, we distinguish between teachers’ management actions (i.e., 

monitoring) and student actions in the classroom (i.e., disruptive behavior). ). Specifically, we 

examine the extent to which the specific students in the classroom contribute to a) degree to which 
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discipline and order are established in the classroom and b) to the effectiveness of teachers’ 

managing actions regarding students’ academic achievement. To this end, we examine the 

predictive value of teachers’ management actions (i.e., monitoring) for students’ academic 

achievement, accounting for students’ disruptive behavior in the classroom, in two different 

samples of German secondary school students (Study 1 and Study 2). In Study 2, we seek to 

validate Study 1’s findings and assess two additional management actions teachers can take (i.e., 

rule clarity and structure). 

Theoretical Perspective on Classroom Management 

Classroom management is a basic condition for the effective use of learning time and has 

concerned researchers and practitioners for decades. Since the early 20th century, classroom 

management concepts have evolved from “practitioners’ wisdom” on disciplining students (see 

Brophy, 2006) to more elaborate, evidence-based management strategies teachers take to create, 

facilitate, and maintain an effective learning environment. Classroom management has consistently 

been associated with students’ learning and development (for an overview, see Seidel & Shavelson, 

2007; Wang et al., 1993) and is a core element in most teaching quality frameworks (e.g., Creemers 

et al., 2013; Hamre & Pianta, 2010; Klieme et al., 2009).  

Based on early work by Kounin (1970), today’s understanding of classroom management 

has shifted from “reacting/responding” to student misbehavior to taking proactive actions to 

promote positive student behavior and prevent disturbances. To encourage positive student 

behavior and ensure smooth transitions between classroom activities, teachers must communicate 

clear expectations and establish clear rules and stable routines. To prevent disruptions and ensure 

effective use of time, teachers must continuously monitor what is happening in the classroom 

(“withitness”; Kounin, 1970) and redirect misbehavior if necessary (Kunter & Voss, 2013). On a 

more profound level, classroom management competency comprises both the general organization 

of the classroom (e.g., expectations, rules and routines), and guiding the program of action (e.g., 

establishing smooth transitions, monitoring, dealing with disturbances; for a discussion, see Doyle, 

2006; Ophardt & Thiel, 2017). 

Whereas these aspects, which clearly refer to management actions by the teacher, are 

included in most teaching quality frameworks, ecological conceptualizations of teaching and 

learning in the classroom present a more systematic view on classroom management involving 
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additional aspects: the teacher and the students being taught, as well as the classroom environment 

(see Emmer & Evertson, 2017; Eccles & Roeser, 2011). This theoretical perspective is 

consequential for understanding and assessing the complex nature of classroom management: First, 

order or chaos in the classroom are less a result of the teacher’s management actions alone, but are 

defined and achieved within the specific context of each class, to which the teacher, the students 

and their specific needs contribute. Relatedly, through their own behavior in the classroom (i.e., 

disruptive behavior), students may contribute to the effectiveness of teachers’ management actions 

regarding student achievement. For example, Burns et al., (2021) showed that disruptions in the 

classroom attenuated the positive association between teaching quality and student achievement. 

Second, classroom management requires not only a set of management actions, but also more 

complex knowledge about when and how to act in order to sustain classroom order and on-task 

behavior (Doyle, 2006; Wolff et al., 2021). For example, a defining feature of classrooms is the 

immediacy of events (Doyle, 2006): Whereas some teaching activities and management strategies 

can be planned in advance, students’ behavior and the flow of the lesson are difficult to anticipate. 

Accordingly, effective classroom management requires constant awareness of classroom situations 

(i.e., perceiving and interpreting classroom events) and active decision-making in order to respond 

to situational demands (i.e., deciding whether and how to act in order to sustain on-task behavior; 

Ophardt & Thiel, 2017, Wolff et al., 2016). With respect to students’ misbehavior specifically, 

efficient classroom management requires the teacher to anticipate the consequences of both student 

misbehavior and their reaction to it on the program of action and flow of the lesson. That is, 

attempts to redirect misbehavior inherently run the risk of calling even more attention to 

disturbances, meaning that both student misbehavior and teachers’ reaction to it may draw attention 

away from on-task behavior (Doyle, 2006). From this perspective, teachers need to adapt their 

classroom management strategies to the given situation and the specific students in the classroom. 

This critical skill also needs to be more strongly considered in empirical research on classroom 

management.  
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Classroom Management in Educational Research 

 A well-organized classroom in which time can be used efficiently for learning is 

consistently seen as an indication of high-quality teaching (Kounin, 1970; Doyle, 2006). Across 

various theoretical frameworks, classroom management is conceptualized as an overarching 

domain comprising a broad range of teachers’ management actions that have been shown to be 

important for organizing the classroom and guiding the program of action (e.g., communicating 

clear rules, establishing stable routines, monitoring, dealing with disturbances; e.g., Creemers et 

al., 2013; Hamre & Pianta, 2010; Klieme et al., 2009). Additionally, given that successful 

classroom management is defined and achieved within the complex social structure of the 

classroom (Doyle, 2006), aspects referring more to students’ actions, (e.g., the amount of 

disruptions in the classroom), are considered to be indicators of effective classroom management 

as well. The underlying assumption is that students’ disruptive behavior reflects the consequences 

of teachers’ management actions. If there are no indications of classroom disciplinary issues, it is 

assumed that effective management strategies are in place. Hence, a lack of disciplinary issues and 

disruptions in the classroom can be seen as an indicator of efficient classroom management (Pianta 

et al., 2008; Göllner et al., 2020). 

Interestingly, more recent work on teaching quality has explicitly distinguished between 

aspects of classroom management referring more to teachers’ management actions (e.g. 

monitoring, teacher awareness), aspects referring more to students’ actions (e.g., disruptive 

behavior), and aspects involving both (e.g., inefficient time use; for an overview, see Fauth et al., 

2020b; Göllner et al., 2020). On the one hand, distinguishing between students’ disruptive behavior 

and teachers’ management actions may be a first attempt to consider that order in the classroom is 

jointly accomplished by the teacher and the students. On the other hand, students’ disruptive 

behavior is among the most frequently used aspects to assess classroom management (Fauth et al., 

2020b; Lipowsky et al., 2009), and some instruments (e.g., The Tripod Classroom Environment 

Survey; Ferguson, 2010) and empirical studies assess classroom management exclusively via 

student behavior (e.g., Aldrup et al., 2018a; Kane et al., 2012; Fauth et al., 2014; Kunter et al., 

2013; Wagner et al., 2016). This might be problematic, because interpreting the level of discipline 

and order in the classroom solely as the result of teachers’ management actions does not 

appropriately capture the complexity of a classroom in which student and teacher behavior are 

closely intertwined (Doyle, 1986, 2006). In support of this notion, prior research has shown that 
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the specific students being taught have an impact on evaluations teaching quality, with the most 

consistent effects observed for classroom management. For instance, Fauth et al. (2020a) showed 

that when the same students reported on teaching quality at several measurement time points, their 

reports revealed a certain amount of temporal consistency, even when the students were taught by 

different teachers at each measurement time point. Most important for the present study, the highest 

stability was found for measures of classroom management (r = .40, p < .05), compared to 

emotional support (r = .09, p < .05) or clarity of instruction (r = .11, p < .05). In addition to that, 

other studies found students’ background characteristics (e.g., gender, SES, migration background, 

prior interest and achievement) to be associated with evaluations of classroom management (Fauth 

et al., 2021; Campbell & Ronfeldt, 2018; Göllner et al., 2020; Hochweber et al., 2014). For 

example, in a study by Göllner et al. (2020), classrooms with a higher proportion of male students 

as well as those with lower math performance received lower scores on classroom management 

factors referring more to students than to the teacher. In summary, these findings further underline 

the notion that teachers’ management actions may be more effective in classes with a favorable 

student composition. Thus, rather than focusing on students’ disruptive behavior as an indication 

of effective classroom management, the appropriateness of teachers’ management actions needs to 

be evaluated in light of the class in which they are applied.    

The Present Studies 

^ Despite the theoretical agreement that successful classroom management involves both 

student and teacher actions, little is known empirically about the extent to which the classroom 

management process is affected by the specific students in the classroom. Addressing this research 

gap, the present two studies examined the degree to which students’ disruptive behavior in the 

classroom contributes to the association between teachers’ management actions and students’ 

academic achievement (i.e., as an indicator of the effectiveness of teachers’ management actions). 

To this end, we used student reports of several key aspects of classroom management from two 

large-scale datasets (Study 1 and Study 2). Because classroom management is commonly used as 

an umbrella term for a variety of teaching functions (Brophy, 1999; Emmer & Gerwels, 2006), the 

studies refer to a variety of conceptually distinct classroom management aspects that refer more to 

teachers’ management actions or students’ actions in the classroom, respectively. With regard to 

the former, we use measures referring to teachers’ general organization of the classroom (i.e., rule 

clarity) and the degree to which the teacher guides the program of action during the lesson (i.e., 
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monitoring and structure). To account for students’ disruptive behavior in the classroom, we used 

measures referring to student actions (i.e., disturbances and ineffective time use).  

Based on student reports on classroom management, we investigate whether aspects of 

classroom management referring to teacher and student actions, respectively, can be empirically 

distinguished. Next, we address the main research questions: First, we examine the degree to which 

students’ background characteristics are associated with classroom management aspects. We 

expected that students’ disruptive behavior would exhibit more pronounced associations with 

students’ background characteristics than teachers’ management strategies (Research Question 1). 

Second, we examine how students’ disruptive behavior and teachers’ management strategies are 

associated with student achievement (Research Question 2). To examine the degree to which the 

students’ disruptive behavior contributes to the effectiveness of teachers’ management actions, we 

examine the predictive value of monitoring (Study 1 and Study 2; rule clarity and structure, Study 

2) on students’ academic achievement while simultaneously taking into account students’ 

disruptive behavior.  

Study 1 

Method 

Sample 

The dataset used in the present study stemmed from the German extension of the 2003 cycle 

of the Programme for International Student Assessment (PISA; OECD, 20041). In this national 

extension (PISA-E), a nationally representative subsample of 15-year-old PISA students in Grade 

9 and their math teachers took part in a follow-up assessment at the end of Grade 10 (Prenzel et al., 

2006). Participation in the study was voluntary. Students in the PISA classes were administered 

achievement tests as well as questionnaires assessing background data and aspects of teaching 

quality in math class at the end of Grades 9 and 10. The sample consisted of N = 4,645 students 

(57 % female) from K = 259 secondary school classes. Students were enrolled in intermediate or 

academic-track schools. Due to time constraints, items in PISA are administered using a multi-

matrix design, in which classes are split into halves, and each half is administered a different set of 

                                                           
1We thank the German PISA consortium (Prenzel et al., 2007; Prenzel et al., 2013) and the 
Research Data Centre (FDZ) at the IQB in Berlin for their approval and support in conducting the 
secondary analysis. 
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items. A matrix design has the advantage of reducing student burden while maintaining sufficient 

item coverage across content and student responses. N = 2,917 students (on average 12 per class) 

provided information on teaching quality in their math class.  

Instruments 

Classroom Management 

We used three well-known measures of classroom management: monitoring, classroom 

disturbances and inefficient time use. The monitoring scale referred to teachers’ management 

actions, whereas the disturbances and inefficient time use scales referred to students’ actions in the 

classroom or to the interplay between students and the teacher (see Table 1 for items). These 

measures were assessed at the measurement point in Grade 10. Students gave responses on a 4-

point Likert scale ranging from 1 = strongly disagree to 4 = strongly agree. Descriptive statistics 

for the classroom management indicators are shown in Table 1. 

Disturbances. Two items assessed disruptions in the classroom (e.g., “In math, the lesson 

is often disturbed”; α = 0.81).  

Ineffective Time Use. Two items assessed the amount of time lost due to disruptions in the 

classroom, (e.g., “In math, it is long after the beginning of the lesson by the time the students get 

quiet and start working”; α = 0.74). 

Monitoring. Four items assessed the extent to which the math teacher is aware of students’ 

actions in the classroom and of students getting distracted (e.g., “The teacher always knows exactly 

what is going on in class”; α = 0.73). 
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Table 1 

Descriptive Statistics for Student Reports on Classroom Management Items 

Classroom Management Aspect M SD ICC 
Disturbances (Cronbach’s α = 0.81)    

Ds 1 In math class, the lesson is often disturbed. 2.43 0.99 0.32 
Ds 2 In math, a lot of nonsense is going on all the time. 2.63 1.02 0.31 
Ineffective time use (Cronbach’s α = 0.74)    

Tu 1 In math, it is long after the beginning of the lesson by the time 
the students get quiet and start working. 

2.62 1.00 0.29 

Tu 2 In math, a lot of time in class is wasted. 2.66 1.01 0.26 
Monitoring (Cronbach’s α = 0.73)    

Mo 1 My teacher always knows exactly what is going on in class. 2.52 0.97 0.26 
Mo 2 My teacher always checks our homework very accurately. 2.23 0.98 0.29 
Mo 3 My teacher makes sure that we pay attention. 2.83 0.92 0.23 
Mo 4 My teacher immediately notices when students start doing 

something else. 
2.61 0.96 0.20 

 

Students’ Math Achievement 

To measure students’ math achievement, we used the standardized math achievement test 

scores from the PISA dataset. Students’ math achievement was assessed at the end of Grade 10. 

The test covered standard content from the German federal states’ curricula for Grade 10 

mathematics. To account for students’ prior math achievement, we included students’ 

mathematical literacy scores measured in Grade 9 as part of the international PISA assessment. All 

test items had a closed response format, and different subsets of test items were administered using 

the multi-matrix design. The tests were scaled using Rasch analysis and the weighted likelihood 

estimates were used as person parameters. 

Students’ Background Characteristics 

Prior research has suggested that students’ background characteristics are related to 

teaching quality and should be considered in evaluations of teaching quality (Campbell & Ronfeldt, 

2018; Cohen & Goldhaber, 2016; Fauth et al., 2021; Göllner et al., 2020). Thus, we took into 

account students’ prior math achievement (Grade 9), gender (0 = female, 1 = male) and 
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socioeconomic background (SES) at both the within-class and the between-class level. In PISA, 

students’ socioeconomic background was estimated using the PISA index of economic, social and 

cultural status (ESCS). This composite score is derived from a range of variables assessing parents’ 

education and occupations as well as material wealth and cultural capital (see PISA 2003 Technical 

Report for a detailed description). At the between-class level, we additionally controlled for school 

track (1= academic track, 0 = intermediate track). 

Statistical analysis 

Factor Analyses 

First-order Factor Model 

 To investigate whether students are able to differentiate between theoretically distinct 

aspects of classroom management, we started by examining the data’s factor structure. In a two-

level model, the aspects of monitoring, disturbances and ineffective time use were modeled as 

correlated first-order factors at the within- and between-class level.  

Nested factor Model 

In order to examine teachers’ monitoring while simultaneously accounting for the average 

level of disruptions in the classroom, we examined a nested factor model. A nested factor model 

(or bifactor model) assumes a general factor accounting for the communality of all items in the 

model. Thus, all items in the model should load on to the general factor, and the remaining 

“specific” factors then explain the residual variation not covered by the general factor (Chen, 2006; 

Reise, 2013; see Shernoff et al., 2017 and Scherer & Gustafsson, 2015 for an application with 

student reports). We used all of the indicators of disturbances/effective time use to identify the 

general factor (see Figure 1). Thus, the general factor in our model should explain the variance 

resulting from the level of disruptions in the classroom. The specific monitoring factor should then 

reflect the amount of monitoring unrelated to the level of disruptions in the classroom.  
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Figure 1.   Graphic representation of the nested factor model representing a general 
(Disturbances/Ineffective time use) and a specific (i.e., Monitoring) classroom management 
factor. The models were estimated simultaneously at the student and classroom level. The 
covariate school track was used only at the classroom level. 

 

Students’ Background Characteristics and Classroom Management 

 To examine whether a teacher’s classroom management is associated with students’ 

background characteristics, we included students’ prior math achievement, gender, and SES as 

predictors of the general (i.e., level of disruptions) and specific (i.e., monitoring) classroom 

management factor (see Figure 1). At the between-class level, we additionally controlled for school 

track (i.e., academic vs. intermediate track). 

To avoid a violation of the assumption of uncorrelated general and specific factors when 

examining the associations with students’ background characteristics in the nested model, we 

applied the residual approach proposed by Koch et al. (2017). Thus, within the nested factor model, 

the background characteristics were used to predict the general factor and were regressed on the 

specific factor (see Koch et al., 2017 for more details).  
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Classroom Management and Students’ Math Achievement 

 Finally, we examined the associations between classroom management measures and 

students’ pre-adjusted math achievement. Specifically, the nested model allowed us to examine the 

effects of teachers’ classroom management strategies (i.e., monitoring) on students’ academic 

achievement accounting for the level of disruptions in the classroom. To control for students’ prior 

math achievement, we used students’ math achievement score at the first measurement point (i.e., 

Grade 9) as a covariate predicting students’ math achievement at the second measurement point 

(i.e., Grade 10).  

We evaluated the model fit of the first-order and nested factor models based on their 

goodness-of-fit indices. Following the guidelines developed for evaluating conventional single-

level structural equation models (Browne & Cudeck, 1993; Hu & Bentler, 1999), a good model fit 

is indicated by root mean square error of approximation (RMSEA) values below .05, comparative 

fit index (CFI) and Tucker-Lewis index (TLI) values below .95, and standardized root mean square 

residual (SRMR) values below .08. In addition, a satisfactory model fit was indicated by RMSEA 

values below .08, CFI/TLI values above .90 and an SRMR below .10 (Muijselar et al., 2017). 

We conducted all analyses using Mplus 7.3 (Muthén & Muthén, 1998 –2012). We used 

robust maximum likelihood estimation (MLR) to obtain reliable standard errors and fit tests for 

continuous variables and non-normally distributed data. To deal with missing data, we used full 

information maximum likelihood (FIML) estimation, in which model variables are used to predict 

missing data. At the within-class level, we centered the covariates around their group means. All 

continuous variables were z-standardized (M = 0, SD = 1) before analysis. 
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Results 

First-order Factor Model 

The three-factorial model showed a good model fit: χ²(34) = 195.62, p < .001; RMSEA = 

.04; CFI = 0.97; TLI = 0.95; SRMRstudent-level = .04; SRMRclass-level = .04. However, two aspects 

addressing the level of disruptions in the classroom (i.e., disturbances and ineffective time use) 

were nearly perfectly correlated both at the within- (r = .94, p < 0.05) and the between-class level 

(r = .97, p < 0.05). In contrast, these two factors’ correlations with monitoring were substantially 

smaller (within-class level: - 0.31 ≤ r ≤ - 0.32; between-class level: - 0.81 ≤ r ≤ - 0.85; all ps < 

0.05). For this reason, we tested a second model in which we combined disturbances and ineffective 

time use into a single factor. The resulting two-factor model’s fit was comparable to that of the 

three-factor model: χ² (38) = 212.45, p < .001; RMSEA = .04; CFI = .97; TLI = .95; SRMRs = .04; 

SRMRc = .04. For reasons of parsimony, we elected to use the two-factor model in all subsequent 

analyses. In summary, the revealed factorial structure supports students’ ability to differentiate 

between their own and their teachers’ actions in the classroom. 

Nested Factor Model 

To address our research questions, we applied a nested factor model with one general factor 

representing the level of disruptions in the classroom and one specific factor with factor loadings 

on monitoring (see Figure 1). The fit indices indicated a good model fit, χ² (32) = 174.26, p < .001; 

RMSEA = 0.04; CFI = 0.97; TLI = 0.95; SRMRs = 0.03; SRMRc = 0.04. The factor loadings are 

shown in Table S1 in the supplement.  

The model fit the data comparably well when constraining the factor loadings for 

disturbances/ineffective time use (i.e., general factor) and for monitoring (i.e., specific factor) to 

equality at the within- and between-class level, indicating measurement equivalence across levels; 

Δ χ²: -11.19; Δ df: 6; Δ RMSEA: 0.00; Δ CFI: 0.00 and Δ TLI: 0.01; Δ SRMRs: - 0.01 and Δ 

SRMRc: 0.00. 
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Students’ Background Characteristics and Classroom Management 

We examined the association between students’ background characteristics (i.e., gender, 

SES and prior math achievement in Grade 9) and classroom management at the within- and 

between-class level, while additionally controlling for school track (i.e., academic vs. vocational 

track) at the between-class level (Research Question 1). Results from the multilevel regression 

analyses are shown in Table 2.  

At the within-class level, students’ background characteristics did not significantly account 

for variation in students’ classroom management reports. At the between-class level, however, 

gender was significantly associated with disturbances/ineffective time use in class. That is, 

classrooms with a higher proportion of male students reported slightly more disturbances and 

ineffective time use (β = 0.06, SE = 0.02, p < 0.05).  SES, prior math achievement and school track 

were unrelated to disturbances/effective time use, and none of the covariates were associated with 

teachers’ monitoring in the classroom. 

Table 2 

Associations between Students’ Background Characteristics and Classroom Management 

 General factor 
Disturbances /Ineffective time use 

Specific factor 
Monitoring 

Predictor variable 
(Covariate) 

Within-class 
β(SE) 

Between-class 
β(SE) 

Within-class 
β(SE) 

Between-class 
β(SE) 

Math Ach.T1 -.03 (.03) -.15 (.09) -.01 (.01) -.07 (.04) 
SES -.02 (.03) -.03 (.06) -.01 (.01)  .04 (.06) 
Gender -.01 (.02)  .06 (.02)* -.04 (.03)  .15 (.12) 
School track - -.02 (.06) - -.04 (.06) 

Note. *p < .05. Model fit indices: χ²(83) = 300.35, p < .001; RMSEA = .02; CFI/TLI = .97/.95; 
SRMRc = .03; SRMRs = .05. Coefficients are shown in their unstandardized form. 
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Classroom Management and Students’ Math Achievement 

To examine the associations between classroom management and students’ pre-adjusted 

math achievement (Research Question 2), we regressed students’ math achievement in Grade 10 

on the classroom management factors and additionally controlled for students’ gender, SES, school 

track, and prior math achievement in Grade 9.  

At the within-class level, classroom management was unrelated to individual students’ 

math achievement (disturbances/ineffective time use: β = 0.01, SE = 0.02, p = 0.937; monitoring: 

β = 0.03, SE = 0.03, p = 0.439). In contrast, both classroom management factors were associated 

with students’ math achievement at the between-class level. The average level of disruptions was 

negatively related to the average level of math achievement in a class (β = -0.07, SE = 0.03, p < 

0.05). In addition, the average level of monitoring in a class was negatively associated with 

students’ math achievement in the nested model (β = -0.24, SE = 0.12, p < 0.05). That is, accounting 

for the level of disruptions in the classroom (i.e., the general factor), monitoring (i.e., the specific 

factor) was negatively associated with students’ math achievement. In sum, the findings suggest 

that the level of disruptions in the classroom is not only an important predictor for students’ 

academic achievement, but also contributes to the effectiveness of teachers’ monitoring in the 

classroom. 

Discussion 

Classroom management is usually assessed via a wide range of aspects referring to teacher 

or student actions in the classroom. However, the results of Study 1 point to empirical and 

conceptual differences between these classroom management aspects: First, classroom 

management aspects referring to students’ actions (i.e., the level of disruptions) were related to the 

proportion of male and female students in the classroom, whereas no such relations were found for 

teachers’ actions (i.e., monitoring). Second, the considered classroom management aspects differed 

in their associations with students’ math achievement: A high level of disruptions in the classroom 

was negatively associated with students’ mathematic achievement. However, results from the 

nested model suggested that monitoring was negatively associated with students’ mathematic 

achievement after accounting for the level of disruptions in the classroom.  
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Study 2 

Study 1 suggested that students’ background characteristics are more closely related to 

classroom management aspects referring to students’ than to teachers’ actions in the classroom. 

Specifically, the level of disruptions in the classroom seems to be an important predictor for 

students’ academic achievement, and contributed to the effectiveness of teachers’ monitoring.  

In Study 2, we examined the same research questions as in Study 1 in order to replicate 

Study 1’s findings. In addition, Study 2 extends Study 1 in the following ways: We used a more 

diverse dataset in terms of grade level and school track. Specifically, the sample in Study 2 

comprises one academic and two vocational school tracks and includes secondary school students 

from Grade 6 to Grade 10. Most importantly, we aimed to examine a broader range of teachers’ 

management strategies in Study 2. Therefore, Study 2 included additional aspects of classroom 

management referring to teachers’ general organization of the classroom (i.e., rule clarity) and the 

degree to which the teacher guides the program of action during the lesson (i.e., monitoring and 

structure).  

 

Methods 

The Ministry of Education and Cultural Affairs of the German federal state of Baden-

Württemberg approved the study and the data collection (date of approval: February 12, 2018, file 

number: 31-6600.0/279). The ethics committee of [Institution; blinded for review] confirmed that 

the procedures were in line with ethical standards for research with human subjects (date of 

approval: May 4, 2018, file number: A2.5.4-074_aa). 

Sample 

The present study uses data from the longitudinal large-scale study “Teaching Quality from 

the Students’ Perspective (UNITAS)”, which was conducted in the federal state of Baden-

Württemberg, Germany. The UNITAS study was designed to examine teaching quality in 

secondary school via student reports in two different subjects, mathematics and German language 

arts. To this end, students (and teachers) were administered achievement tests as well as 

questionnaires assessing background data and aspects of teaching quality in math and German 

classes. The dataset comprises two measurement points: The first assessment wave took place in 
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spring 2018. Participants were reassessed a year later, in spring 2019. Participation in the study 

was voluntary. In the present study, we use data from the second measurement point assessing 

teaching quality in mathematics.  

A total of N = 6298 students (51.8% female) from Grades 6 to 10 from 391 classes in 26 

schools in Baden-Wuerttemberg participated in the study at the second measurement point. On 

average, 16 students per class participated in the study. The UNITAS study included students from 

each of the main school tracks in Baden-Württemberg. The sample comprises n = 3610 (57.3%) 

students from academic-track schools, n = 2058 (32.7%) students from intermediate-track schools, 

n = 555 (8.8%) students from multitrack schools, and n = 75 (1.2%) students from lower-track 

schools. 

Instruments 

Classroom Management 

To measure classroom management in Study 2, we used a similar set of items as in Study 

1, adding the aspects of rule clarity and structure (see Table 3 for complete set of items and 

descriptive statistics for the classroom management indicators). The scale disturbances referred to 

students’ actions in the classroom or to the interplay between students and the teacher, whereas the 

scales monitoring, rule clarity and structure referred to teachers’ management actions. 

Disturbances. Six items assessed disruptions in the classroom and the degree to which the 

beginning of the class is delayed (α = 0.85). Thus, the aspect of inefficient time use (Study 1) was 

covered by the disturbances in the classroom scale in this study.  

Monitoring. Four items assessed the extent to which the math teacher is aware of students’ 

actions in the classroom and of students getting distracted (α = 0.76) 

Rule clarity. Three items assessed the extent to which students exactly know what rules 

apply in the classroom (e.g., “In class, it is clear for us what we are allowed to do and what not”; α 

= 0.70). 

Structure. Five items addressed the extent to which the lesson is well-structured and 

students clearly know what the lesson will be about (e.g., “In our teacher’s lessons, we always 

know what to do next”; α = 0.69). 
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Table 3 

Descriptive Statistics for Students Reports on Classroom Management Items 

Classroom Management Aspect M SD ICC 
Disturbances (Cronbach’s α = 0.85)    

Ds 1 In class, sometimes it is loud and chaotic. 2.63 0.94 0.26 
Ds 2 The lessons are often disturbed. 2.51 0.86 0.28 
Ds 3 At the beginning of a lesson, our teacher sometimes has to wait 

for a long time until the class calms down. 
2.45 0.99 0.23 

Ds 4 In class, there is constant loud talking. 2.26 0.80 0.26 
Ds 5 Sometimes time is wasted in class. 2.54 0.90 0.29 
Ds 6 In class, it usually takes a very long time until everyone is ready 

to work. 
2.28 0.79 0.18 

Monitoring (Cronbach’s α = 0.76)    

Mo 1 Our teacher knows exactly what is going on in the classroom. 3.02 0.65 0.27 
Mo 2 Our teacher intervenes before disturbances and disruptions arise. 2.84 0.75 0.21 
Mo 3 Our teacher makes sure that we pay attention. 3.01 0.68 0.17 
Mo 4 Our teacher realizes immediately when students are engaged in 

something else. 
2.76 0.81 0.16 

Rule Clarity (Cronbach’s α = 0.70)    

Rc 1 In class, we have agreed on common rules of behaviour. 2.63 1.15 0.18 
Rc 2 We know the rules we have to follow in class. 3.40 0.62 0.07 
Rc 3 In class, it is clear for us what we are allowed to do and what not. 3.43 0.56 0.09 
Rc 4 We know what happens when we break the rules. 3.21 0.84 0.12 
Structure (Cronbach’s α = 0.69)    

St 1 Our teacher summarizes the most important information at the 
end of the lesson. 

2.05 0.99 0.12 

St 2 In our class, everything that we do is thoroughly planned by our 
teacher. 

3.26 0.65 0.16 

St 3 In our teacher’s lessons, we always know what to do next. 2.94 0.69 0.12 
St 4 At the beginning of the lesson, our teacher summarizes what we 

did last. 
2.74 0.93 0.12 

St 5 At the beginning of the lesson, our teacher informs us what we 
will do today. 

2.53 0.95 0.13 

 



158 
 

Students’ Math achievement 

To measure students’ math achievement, we used a standardized math achievement test 

(MBK 5-12+; Ennemoser et al., 2011; Krajewski & Ennemoser, 2013). The MBK 5-12+ consists 

of several timed tasks, such as marking numbers on a number line or number dictation. In the 

present study, the test revealed satisfactory internal consistency (α = .83). To account for students’ 

prior math achievement, we included students’ prior math test scores as measured at the first 

measurement point.  

Covariates  

To account for students’ background characteristics, we included students’ prior math 

achievement, gender (0 = female, 1 = male), and socioeconomic background (SES) at both the 

within-class and the between-class level. Students’ socioeconomic status was assessed based on 

the number of books in the students’ home (adapted from Kunter et al., 2002). 3.4% of students 

had no or only a few books at home. 6.4% of students reported enough books to fill a single shelf 

of a bookshelf, and 13.7% reported enough books to fill a whole bookshelf. 19.4% of students 

reported having enough books to fill three full bookshelves and 26.4% reported more than 200 

books at home (more than three full bookshelves). 

At the between-class level, we additionally controlled for grade level (i.e., Grade 6 to 10) 

and school track. We combined the school track information into a singly dummy-coded variable 

(1= academic track, 0 = other). 

Statistical Analyses 

The modeling approach and statistical analysis were identical to Study 1. Because we 

included a greater variety of classroom management aspects in Study 2, we evaluated the 

association between each classroom management aspect (i.e., disturbances, monitoring, rule 

clarity, structure) and students’ math achievement while accounting for the level of disruptions in 

the classroom. Following the procedures outlined in Study 1, we used all the indicators for 

disturbances to identify the general factor, whereas the specific factor was based on the indicators 

of monitoring, rule clarity, or structure, respectively. Due to the complexity of the model, 

monitoring, rule clarity and structure were entered separately into the nested model. 
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We expected a negative associations between disturbances, monitoring and students’ math 

achievement, respectively. However, we made no prediction about the association between rule 

clarity, structure and students’ math achievement, respectively. 

 

Results 

First-order factor model 

To investigate the factor structure of students’ classroom management reports, we 

examined a two-factor model with disturbances and each classroom management aspect (i.e., 

monitoring, rule clarity and structure) as correlated first-order factors at the within- and between-

class level. Across all models, the fit indices showed at least satisfactory fit to the data (see Table 

S2 in the supplement).   

Nested Factor Model 

Next, we applied a nested factor model with one general factor (i.e., disturbances) 

representing the level of disruptions in the classroom and one specific factor with factor loadings 

on monitoring, rule clarity or structure, respectively. Overall, the fit indices showed a good fit to 

the data across all models. Across all models, RMSA values were 0.03, further indices ranged 

between CFI: 0.97 to 0.98 and TLI: 0.93 to 0.95; SRMRw: 0.02 and SRMRb: 0.04 to 0.05 (Table 

S3). The factor loadings in each model are presented in Tables S4 to S6 in the supplement). 

 Across all models, constraining the factor loadings for the general and the specific factor 

to equality across levels led to only minor differences in model fit: Δ RMSEA: 0.00; Δ CFI: 0.00 

and Δ TLI: 0.01; Δ SRMRw: 0.00 and Δ SRMRb: 0.00 to 0.03 (Table S3). For each model, we thus 

assumed measurement equivalence across levels. 

Students’ Background Characteristics and Classroom Management 

We examined the association between students’ background characteristics (i.e., gender, 

SES and prior math achievement in Grade 9) and classroom management at the within- and 

between-class level, while additionally controlling for school track (i.e., academic vs. vocational 

track) at the between-class level (Research Question 1). Model fit indices and results from the 

multilevel regression analyses are shown in Table 4.  
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At the within-class level, students’ background characteristics affected students’ reports on 

classroom management only to a minor degree. At the between-class level, there were more 

systematic effects of students’ background characteristics on the general factor. Across all models, 

classes with a higher proportion of higher-SES students and higher prior math achievement 

reported less disruptions in the classroom (prior math achievement: β = - 0.10 to - 0.11, SE = 0.02, 

all ps < 0.001; SES: β = - 0.53 to – 0.59, SE = 0.08 to 0.09; all ps < 0.001. In addition, the level of 

disruptions (i.e., the general factor) was affected by grade level and school track. On average, 

students in academic-track schools and in higher grade levels reported a lower level of disruptions 

(school track: β = - 0.27 to - 0.31, SE = 0.05 to 0.06, all ps < 0.001; grade level: β = - 0.63 to - 0.68, 

SE = 0.18 to 0.19, all ps < 0.001).  

However, students’ background characteristics (i.e., prior math achievement, SES, gender) 

were unrelated to the specific factors in all models.
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Table 4 
Associations between Students’ Background Characteristics and Classroom Management 
 Fit indices  Dependent Variable 

Within-class 
Dependent Variable 

Between-class 
Model χ² (df) RMSEA CFI/TLI SRMRs/c Predictor 

Variable 
General 
factor 
β(SE) 

Specific 
factor  
β(SE) 

General 
factor 
β(SE) 

Specific 
factor  
β(SE) 

Monitoring 
 708.66 (153) .02 .97/.95 .02/.05 Math Ach.T1 -.01 (.00)  .01 (.09) -.10 (.02)*  .07 (.29) 
     SES -.01 (.03) -.01 (.01) -.53 (.08)*  .00 (.04) 
     Gender -.01 (.02) -.08 (.03)*  .04 (.05)  .10 (.06) 
     School track - - -.27 (.05)* -.21 (.07)* 
     Grade level - - -.68 (.18)* -.09 (.02)* 

Rule Clarity 
 965.69 (153) .03 .95/.93 .02/.09 Math Ach.T1 -.00 (.00)  .07 (.07) -.11 (.02)* -.10 (.19) 
     SES -.01 (.03) -.01 (.01) -.56 (.08)*  .02 (.03) 
     Gender -.01 (.02) -.06 (.03)*  .05 (.05)  .02 (.03) 
     School track - - -.30 (.06)* -.09 (.04)* 
     Grade level - - -.68 (.19)* -.04 (.01)* 

Structure 
 1080.10 (178) .03 .95/.92 .02/.07 Math Ach.T1 -.01 (.00)  .17 (.10) -.11 (.02)* -.34 (.34) 
     SES -.02 (.03) -.01 (.01) -.59 (.09)*  .02 (.04) 
     Gender -.01 (.02) -.05 (.04)  .04 (.05) -.01 (.06) 
     School track - - -.31 (.06)* -.11 (.07) 
     Grade level - - -.63 (.19)*  .01 (.02) 

Note. *p < .05. The general factor is identified by the indicators of Disturbances. Coefficients are shown in their unstandardized form.
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Classroom Management and Students’ Math Achievement 

To examine the associations between classroom management and students’ pre-adjusted 

math achievement (Research Question 2), we regressed students’ math achievement in Grade 10 

on the classroom factors and additionally controlled for students’ gender, SES, prior math 

achievement in Grade 9, school track, and grade level. The fit indices and results for the multilevel 

regression analyses are shown in Table 5.  

At both the within- and between-class levels, classroom management was significantly 

associated with students’ math achievement, with the most consistent results for level of disruptions 

(i.e., general factor). At the within-class level, the amount of disruptions perceived by an individual 

student was negatively related to individual student achievement across all models (β = - 0.09 to - 

0.10, SE = 0.02, all ps < 0.05). In addition, students who reported more monitoring and more rule 

clarity (i.e., specific factors) compared to their classmates exhibited higher math achievement 

(monitoring: β = 0.07, SE = 0.03, p < 0.05; rule clarity: β = 0.11, SE = 0.03, p < 0.001). However, 

the amount of structure perceived by an individual student was not related to his or her math 

achievement (β = 0.03, SE = 0.03, p = 0.193). 

At the between-class level, the average level of disruptions in class (i.e., general factor) was 

negatively related to students’ average level of math achievement across all models (β = - 0.09, SE 

= 0.05, all ps < 0.05). Importantly, when accounting for the amount of disruptions in the classroom, 

the average level of monitoring (i.e., specific factor) was negatively related to the average level of 

student achievement (β = - 0.19, SE = 0.11, p < 0.05). In contrast, the average level of rule clarity 

(β = - 0.02, SE = 0.24, p = 0.468) and structure (β = - 0.15, SE = 0.11, p = 0.081) did not affect 

student achievement in the nested model. In sum, the findings suggest that when taking into account 

the level of disruptions in the classroom, teachers’ monitoring negatively impacted student 

achievement. In contrast, no such relation was found for clarity of classroom rules and structure of 

lessons.



STUDY 3                 163 
 

Table 5 

Association between Classroom Management on Students’ Math Achievement 

 Fit Indices  Dependent Variable: Math Achievement 

Model χ² (df) RMSEA CFI/TLI SRMRs/c Predictor Within-class 

β(SE) 

Between-class 

β(SE) 

Monitoring       

 764.21 (173) .02 .97/.95 .02/.05 General factor -.09 (.02)*  -.09 (.05)* a 

     Specific factor  .07 (.03)*  -.19 (.11)* a 

Rule Clarity       

 1004.41 (173) .03 .97/.93 .02/.09 General factor -.10 (.02)*  -.09 (.05)* a 

     Specific factor  .11 (.03)* -.02 (.24) 

Structure       

 1160.78 (200) .03 .95/.92 .02/.07 General factor -.10 (.02)*  -.09 (.05)* a 

     Specific factor  .03 (.03) -.15 (.11) 

Note. *p < .05. The general factor is identified by the indicators of Disturbances. Coefficients are shown in their unstandardized form. 
aThis p value is one-tailed because the hypotheses were directional. 
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Discussion 

In Study 2, we tested the same research questions as in Study 1 in order to replicate Study 

1’s findings in a more diverse sample. Moreover, we included two more classroom management 

aspects reflecting teachers’ management actions. Thus, we used rule clarity as an indicator of 

teachers’ general classroom organization, while monitoring and structure were used as indicators 

of teachers’ guiding the program of action.  

As in Study 1, the level of disruptions in the classroom was most consistently related to 

students’ background characteristics. In contrast, teachers’ management actions were less 

systematically associated with students’ background characteristics. In addition, the classroom 

management aspects differed in their association with students’ math achievement. As in Study 1, 

the level of disruptions in the classroom was negatively associated with students’ math 

achievement. Moreover, results from the nested model in Study 2 replicated the negative 

association between teachers’ monitoring and students’ math achievement at the between- class 

level. In contrast, no such negative associations occurred for the other aspects of teachers’ 

classroom management (i.e., rule clarity or structure). In sum, these findings point to empirical and 

conceptual differences between measures of classroom management referring to students’ and 

teachers’ actions in the classroom, respectively. 

General Discussion 

In educational research, classroom management is a central element in most frameworks of 

good teaching and has most consistently been related to students’ learning and academic 

development. Even though teaching is inherently a highly interactive process between students and 

teachers (Doyle, 2006), the interplay between students and teachers is not explicitly considered in 

the evaluation of classroom management. Using two large samples of German secondary school 

students who provided classroom management reports, we examine the extent to which the specific 

students in the classroom shape successful classroom management. The results of the present 

studies highlight that students significantly contribute to classroom management processes, which 

is of high importance for educational research and practice: First, classroom management aspects 

referring more to teachers’ actions or students’ actions in the classroom, respectively, reflect 

theoretically and empirically distinct aspects of classroom management. More specifically, in both 

studies, classroom management aspects referring to students’ behavior in the classroom (i.e., 
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disruptive behavior) were closely related to students’ background characteristics and turned 

out to be most predictive for students’ achievement. Moreover, the results suggest that students’ 

disruptive behavior contributes to the effectiveness of teachers’ management actions in the 

classroom. Thus, the specific classroom context needs to be considered when evaluating teachers’ 

management actions. 

Classroom Management and Student Background Characteristics 

Classroom management is typically used as an umbrella term for a broad range of aspects 

describing the extent to which a learning environment conducive to instruction is created and 

maintained in the classroom (Emmer & Gerwels, 2006). One distinguishing feature of these aspects 

is the extent to which they refer more to students’ or to teachers’ actions in the classroom. 

The results of the present studies highlight conceptual differences between these two 

perspectives: First, the factor analyses identified aspects of classroom management referring more 

to student or to teacher actions as clearly distinct factors. Second, classroom management aspects 

referring more to student actions in the classroom (i.e., students’ disruptive behavior) were more 

closely related to students’ background characteristics than aspects referring to teacher 

management actions (e.g., monitoring). Consequently, it seems that the level of discipline and order 

in a classroom is not the result of teachers’ actions alone, but is essentially co-constructed by the 

students in the classroom. This finding is highly consequential for the assessment and evaluation 

of classroom management, in which students’ disruptive behavior is a frequent – and often the only 

-- indicator of classroom management (e.g., Aldrup et al., 2018a; Kunter et al., 2013; Wagner et 

al., 2016; Wallace et al., 2016). First, asking about student behavior may not fully allow inferences 

to be drawn about a teacher’s classroom management skills. Instead, students must be considered 

as an equally important part of the classroom management process. Second, classroom 

management aspects addressing teacher or student behavior should not be used as co-equal or 

interchangeable indicators in the evaluation of classroom management, but rather tap into different 

aspects of the classroom management process.  

Classroom Management and Student Achievement 

The assumption that students co-construct the classroom management process (e.g., Doyle, 

2006; Praetorius et al., 2018) is also consequential with regard to the effectiveness of teachers’ 

classroom management actions. Thus, evaluating a teacher’s management actions against the 
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background of the specific class in which they are applied may yield important insights into the 

complexity of classroom management. Consequently, we evaluated several aspects of teachers’ 

classroom management in terms of teachers’ general organization of the classroom (i.e., rule 

clarity) and guiding the program of action during the lesson (i.e., monitoring and structure) in light 

of students’ disruptive behavior in class. In line with previous studies, we found that students’ 

disruptive behavior was most consistently related to students’ achievement, which may explain 

why prior research has frequently used students’ disruptive behavior as an indicator of classroom 

management. However, it should be kept in mind that the scales referring to students’ disruptive 

behavior reflect information about both teachers and the students taught, rather than a teacher’s 

classroom management skills per se.  

Regarding teachers’ management actions, it is highly interesting that both studies revealed 

a negative association between teachers’ monitoring and students’ achievement. While this finding 

was unexpected, it might be explained in terms of the interplay between students and teachers in 

the classroom. To some degree, monitoring can be considered both a reaction to students’ 

disruptive behavior as well as a proactive strategy to prevent the (further) spread of off-task 

behavior (Brophy, 1986; Kounin, 1970). Because the nested model accounted for the shared 

amount of disruptions inherent in all classroom management items, the remaining variance in 

monitoring may be interpreted as “too much” monitoring in relation to the level of disruptions in a 

given classroom. There are at least two explanations for why monitoring may have been “too 

much” in relation to the level of disruptions in the classroom.  

First, it needs to be considered that adolescent students are known to be sensitive to 

experiences of autonomy and control (Eccles & Midgley, 1989; Eccles & Roeser, 2009). In fact, 

some of the items on the monitoring scale tap into classroom management processes that might 

have been perceived as controlling behavior by teachers (e.g., “Our teacher realizes immediately 

when students are engaged in something else”). Thus, when adolescent students feel overly 

surveilled by their teacher, their motivation to engage in learning activities may be compromised 

(e.g., Patall et al., 2010). This interpretation is supported by Yue's (2021) finding of a negative 

relationship between teachers' monitoring and students’ enjoyment in class. 

Second, to the degree that monitoring refers to intervening actions by the teacher (i.e., “Our 

teacher intervenes before disturbances and disruptions arise”), a high amount of monitoring may 
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itself interfere with the lesson flow or, in the worst-case scenario, call even more attention to 

misbehavior and thus further compromise learning time (Brophy, 2006; Emmer & Gerwels, 2006). 

Taken together, it seems that teachers’ monitoring activity needs to be adjusted to students’ specific 

needs and to the situational demands of the classroom environment in order to be effective (Olivier 

et al., 2021; Stroet et al., 2013). This critical skill needs to be more strongly considered in 

evaluations of teaching quality. 

It’s important to note that no such negative associations with students’ math achievement 

were found for other aspects of teachers’ classroom management (i.e., rule clarity and structure). 

One might argue that from a theoretical perspective, teachers’ general organization of the 

classroom (i.e., rule clarity) and the degree to which the lesson is well-structured (i.e., structure) 

refer more to preventive actions the teacher takes to foster desirable student behavior and 

strengthen the focus on the program of action. In contrast, monitoring describes a more active 

process that is both proactive and reactive to students’ behavior in the classroom. 

 In sum, the results of our studies demonstrate that classroom management is a complex 

construct that needs to be distinguished more precisely in empirical research. On the one hand, it 

is necessary to distinguish between student behavior and teachers’ management actions in the 

classroom. On the other hand, aspects referring more to the teacher also seem to differ greatly with 

regard to the underlying processes (i.e., proactive or reactive) and conceptual aspect of classroom 

management (i.e., general classroom organization or guiding the program of action) they address.  

Implications and Further Directions 

The present studies support the notion that classroom management is a complex endeavor, 

which can be measured by a range of conceptually distinct aspects. Although they all fall under the 

broad dimension of classroom management, these aspects tap into different parts of the classroom 

management process and thus cannot be used as co-equal or interchangeable indicators of 

classroom management. Specifically, classroom management aspects referring more to students’ 

actions in the classroom do not solely reflect the teacher’s ability to provide a well-organized 

classroom, but rather provide information about the interplay between students and the teacher in 

the classroom.  

With regard to teachers’ management actions in the classroom, the results indicate that 

high-quality classroom management needs to meet the needs of the specific students and the 
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situational demands of a classroom (Olivier et al., 2021. That is, effective classroom management 

requires the teacher to determine which events and situations require what kind of actions (Ophardt 

& Thiel, 2017; Wolff et al., 2021). Specifically with respect to classroom management strategies 

that are reactive in nature (e.g., interventions), there seems to be a fine line between dealing with 

inappropriate behavior promptly when it occurs and teachers’ management actions themselves 

interfering with students’ feelings of autonomy and the flow of the lesson (Emmer & Gerwels, 

2006). In this respect, Ophardt and Thiel (2017) suggest a stepwise approach for effectively dealing 

with disturbances in the classroom that might provide some orientation. First, the teacher reacts to 

inappropriate behavior by strengthening the primary vector of action, for example by maintaining 

eye contact or lifting his or her voice when talking. If necessary, the teacher reminds misbehaving 

students verbally or nonverbally to comply with the rules. Eventually, the teacher may sanction 

inappropriate behavior. Thus, when it comes to dealing with disturbances in the classroom, the 

primary emphasis is on the extent to which the teacher keeps the flow of the lesson going rather 

than ending misbehavior immediately. 

However, the complexity of the classroom management process needs to be more strongly 

considered in both teacher training and in the assessment and evaluation of classroom management. 

In order to evaluate teachers’ classroom management competencies, items are needed that more 

strongly capture the adaptivity of teachers’ management behavior and more strongly focus on 

teachers’ “withitness” (Kounin, 1970) rather than teacher control. 

Limitations 

The consideration of a broad range of classroom management aspects referring more to 

student or to teacher behavior, respectively, is a central advantage of the present study. 

Nonetheless, some limitations need to be discussed. 

First, the present studies relied solely on student reports on classroom management. 

Because students report on teaching quality from their own idiosyncratic perspectives, combining 

classroom management aspects referring to student and teacher actions, respectively, may have 

caused systematic differences in the assessment of these classroom management aspects. That is, 

providing information about someone else’s behavior (i.e., teachers’ monitoring) can be expected 

to impose higher cognitive demands than evaluating one’s own behavior (i.e., students’ disruptive 

behavior; Tourangeau et al., 2000), which might have caused differences in evaluations of the 
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classroom management aspects referring to student and teacher behavior, respectively. To follow 

up on the suggested explanation that monitoring may have been perceived as controlling teacher 

behavior, it needs to be investigated whether information provided by other sources, such as 

observer reports or teacher self-reports, would lead to similar results.   

A second limitation refers to the relationship between students’ disruptive behavior on the 

one hand and teachers’ management actions on the other hand. Even though we found the level of 

disruptions in the classroom to be closely related to students’ background characteristics, this 

finding does not mean that teachers’ management actions are unimportant for students’ disruptive 

behavior in the classroom. Consequently, the nested model may have overestimated the association 

between monitoring and students’ achievement, because students’ disruptive behavior already 

reflects the consequences of teachers’ monitoring to some degree. In future research, assessing 

students’ disruptive behavior and teachers’ management actions at several points within a lesson 

or over the course of the school year would offer a promising opportunity to gain unique insights 

into the dynamics of student behavior and teachers’ management actions.  

Lastly, the items addressing ineffective use of time in the classroom loaded onto the 

disturbances factor, which was interpreted in terms of students’ disruptive behavior in the 

classroom. Nonetheless, it should be noted that ineffective use of time in the classroom is not 

necessarily the result of students’ behavior alone, but rather taps into the interplay between 

students’ and the teacher’s actions in the classroom. To disentangle item content from item 

wording, an ideal study design would need items that distinguish more clearly between teacher and 

student actions that contribute to (in-)effective use of time in the classroom.  
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Supplement 

Study 1 

Table S1 
Factor Loadings in the Nested Factor Model (Monitoring) 
 Within-class Between-class 
 General factor Specific factor  General factor 
Indicators Est. (SE) Est. (SE) Indicators Est. (SE) 
Disturbances/ 
Ineffective time use 

    

Ds1 .73 (.02)* - .98 (.01)* - 
Ds2 .75 (.02)* - .99 (.01)* - 
Tu1 .71 (.02)* - .96 (.01)* - 
Tu2 .63 (.02)* - .89 (.02)* - 

Monitoring     
Mo1 -.24 (.03)* .53 (.02)* -.71 (.05)* .51 (.07)* 
Mo2 -.15 (.03)* .40 (.03)* -.45 (.05)* .12 (.10) 
Mo3 -.24 (.03)* .62 (.03)* -.81 (.05)* .33 (.09)* 
Mo4 -.16 (.03)* .68 (.02)* -.79 (.04)* .63 (.07)* 

Note. *p < .05. The general factor was identified by the indicators of Disturbances/Ineffective 
time use. The specific factor was identified by the indicators of Monitoring. Factor loadings are 
shown in their standardized form. 
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Study 2 
Table S2 
Fit Indices of the First-Order Factor Models 
Model χ² Df RMSEA CFI TLI SRMRw SRMRb 
Ds + Mo 579.99 68 .04 .97 .94 .02 .07 
Ds + Rc 555.97 68 .03 .97 .94 .02 .09 
Ds + St 868.32 86 .04 .95 .91 .04 .09 

Note. *p < .05. Models included Disturbances and each classroom management aspect (i.e., 
Monitoring, Rule clarity and Structure) as correlated first-order factors. Ds = Disturbances, Mo = 
Monitoring, Rc = Rule Clarity, St = Structure. 
 
 
Table S3 
Fit Indices of the Nested Factor Models  
Model χ² Df RMSEA CFI TLI SRMRw SRMRb 
Freely estimated        

Monitoring 433.93 62 .03 .98 .95 .02 .04 
Rule Clarity 473.32 62 .03 .98 .95 .02 .05 
Structure 646.54 78 .03 .97 .95 .02 .05 

Constrained        
Monitoring 475.98 70 .03 .98 .95 .02 .04 
Rule Clarity 581.30 70 .03 .97 .94 .02 .08 
Structure 666.76 87 .03 .97 .94 .02 .05 

Note. *p < .05. The general factor was identified by the indicators of Disturbances, while the 
specific factor was identified by the indicators of Monitoring, Rule Clarity and Structure, 
respectively. 
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Table S4 
Factor Loadings in the Nested Factor Model (Monitoring) 
 Within-class Between-class 
 General factor Specific factor  General factor 
Indicators Est. (SE) Est. (SE) Indicators Est. (SE) 
Disturbances/ 
Ineffective time use 

    

Ds1 .66 (.01)* - .98 (.01)* - 
Ds2 .66 (.01)* - .95 (.01)* - 
Ds3 .53 (.01)* - .86 (.02)* - 
Ds4 .68 (.01)* - .97 (.01)* - 
Ds5 .60 (.01)* - .91 (.02)* - 
Ds6 .57 (.01)* - .93 (.02)* - 

Monitoring     
Mo1 -.27 (.02)* .47 (.02)* -.59 (.05)* .68 (.04)* 
Mo2 -.34 (.02)* .44 (.02)* -.82 (.03)* .53 (.04)* 
Mo3 -.28 (.02)* .53 (.02)* -.56 (.05)* .75 (.04)* 
Mo4 -.25 (.02)* .55 (.02)* -.58 (.05)* .81 (.04)* 

Note. *p < .05. The general factor was identified by the indicators of Disturbances/Ineffective 
time use. The specific factor was identified by the indicators of Monitoring. Factor loadings are 
shown in their standardized form. 
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Table S5 
Factor Loadings in the Nested Factor Model (Rule Clarity) 
 Within-class Between-class 
 General factor Specific factor  General factor 
Indicators Est. (SE) Est. (SE) Indicators Est. (SE) 
Disturbances/ 
Ineffective time use 

    

Ds1 .65 (.01)* - .98 (.01)* - 
Ds2 .66 (.01)* - .95 (.01)* - 
Ds3 .53 (.01)* - .86 (.02)* - 
Ds4 .68 (.01)* - .97 (.01)* - 
Ds5 .59 (.01)* - .92 (.02)* - 
Ds6 .58 (.01)* - .94 (.01)* - 

Rule Clarity     
Rc1 -.17 (.02)* .42 (.01)* -.19 (.06)* .80 (.04)* 
Rc2 -.19 (.02)* .71 (.02)* -.57 (.06)* .83 (.05)* 
Rc3 -.22 (.02)* .64 (.02)* -.66 (.05)* .68 (.05)* 
Rc4 -.15 (.02)* .47 (.02)* -.21 (.07)* .77 (.04)* 

Note. *p < .05. The general factor was identified by the indicators of Disturbances/Ineffective 
time use. The specific factor was identified by the indicators of Rule Clarity. Factor loadings are 
shown in their standardized form. 
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Table S6 
Factor Loadings in the Nested Factor Model (Structure) 
 Within-class Between-class 
 General factor Specific factor  General factor 
Indicators Est. (SE) Est. (SE) Indicators Est. (SE) 
Disturbances/ 
Ineffective time use 

    

Ds1 .65 (.01)* - .98 (.01)* - 
Ds2 .66 (.01)* - .95 (.01)* - 
Ds3 .53 (.01)* - .86 (.02)* - 
Ds4 .67 (.01)* - .97 (.01)* - 
Ds5 .60 (.01)* - .92 (.02)* - 
Ds6 .58 (.01)* - .94 (.01)* - 

Structure     
Rc1 -.15 (.02)* .53 (.02)* -.19 (.07)* .88 (.07)* 
Rc2 -.25 (.02)* .40 (.02)* -.56 (.05)* .36 (.12)* 
Rc3 -.24 (.02)* .40 (.02)* -.73 (.04)* .43 (.10)* 
Rc4 -.10 (.02)* .59 (.01)* -.38 (.06)* .63 (.07)* 
Rc5 -.11 (.02)* .55 (.02)* -.19 (.07)* .68 (.07)* 

Note. *p < .05. The general factor was identified by the indicators of Disturbances/Ineffective 
time use. The specific factor was identified by the indicators of Structure. Factor loadings are 
shown in their standardized form. 
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6 GENERAL DISCUSSION 

There is growing recognition that schools are crucial socio-cultural contexts that shape 

students’ learning and socio-emotional functioning (Benner et al., 2008; Eccles & Roeser, 2009; 

2011). In particular, the quality of teaching provided has been identified as one of the most decisive 

factors shaping the school context. Most importantly for the present dissertation, schools are 

considered to be “dynamic systems”, in which students and teachers interact with each other on a 

daily basis and undergo developmental processes over time (Eccles & Roeser, 2011). Guided by 

this perspective, the overarching aim of the present dissertation was to explore the dynamic and 

contextual nature of teaching quality by considering changes in teaching quality over time and the 

extent to which students “co-construct” the quality of teaching.  

In the present dissertation, teaching quality was examined along two central dimensions: 

classroom management and teacher support. These dimensions refer to teachers’ organizational, 

social and instructional actions with students in the classroom and are key elements in most well-

established teaching quality frameworks (Klieme et al., 2009; Pianta et al., 2008). Because how 

students themselves perceive and interpret what happens in the classroom is expected to be most 

important for their learning and development (e.g., Eccles et al., 2011), the present dissertation 

places particular focus on students as informants about teaching quality. In the present dissertation, 

reports provided by students at different grade levels were used to assess teaching quality. 

Therefore, the present dissertation began by examining whether students at different grade levels 

are able to report on teaching quality in a reliable and valid way. Study 1 of the present dissertation 

showed that response tendencies (i.e., acquiescence) primarily affected information provided by 

younger (i.e., fifth grade) students; however, the impact of acquiescence on the student data was 

considered unproblematic for practical use. The empirical findings of Study 2 and Study 3 further 

support the assessment of assessing teaching quality via student reports. Overall, it was shown that 

students’ individual and shared perceptions contain meaningful information on teaching quality 

and are important predictors for students’ learning and socio-emotional functioning in secondary 

school.  
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Next, the dynamic and contextual nature of teaching quality was examined. With respect to 

the former, teaching quality was found to be variable over time (Study 2). In addition, the 

development of teaching quality was longitudinally related to the development of students’ 

academic achievement, academic engagement, and their social and emotional school adjustment 

across the lower secondary school years. Regarding the contextual nature of teaching quality (Study 

3), the specific students in the classroom were found to contribute to the classroom management 

process through their background characteristics and their own agentic behavior (i.e., disruptive 

behavior).  

In the following section, the central findings of the three empirical studies will be 

summarized and discussed. In addition, strengths and limitations of the present dissertation will be 

taken into account (Section 6.1). Furthermore, based on the advances made by the empirical studies 

regarding the dynamic and contextual nature of teaching quality, opportunities for further research 

will be identified and implications for conceptualizing and measuring teaching quality in 

educational research will be derived (Section 6.2). Subsequently, implications for educational 

practice (Section 6.3) will be discussed. The chapter closes with an overall conclusion for the 

present dissertation (Section 6.4). 
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6.1 Discussion of the central empirical findings 

Teaching is a socially mediated process (e.g., Vygotsky, 1978) that emerges through the 

interactions between the teacher and the students in the classroom (Doyle, 2006; Fauth et al., 2020). 

This notion is highly important for the assessment and understanding of teaching quality in 

empirical educational research. First, students’ own perceptions of teaching quality are assumed to 

be stronger determinants of their learning and socio-emotional functioning than an objective or 

third-perspective account of the same (Eccles & Roeser, 2009). Second, rather than a “static, 

baseline predictor” of student outcomes (Way et al., 2007, p. 195), teaching quality is a dynamic 

process happening in the context of the classroom. The present dissertation made significant 

contributions to a) the use of student reports, and b) exploring the dynamic, and c) contextual nature 

of teaching quality. First, this dissertation’s findings on assessing teaching quality via student 

ratings will be discussed with regard to the extent to which students at different grade levels are 

able to provide reliable and valid information on teaching quality. Second, the dynamic nature of 

teaching quality will be discussed with regard to the longitudinal development of teaching quality 

during the early adolescent years. Third, the contextual nature of teaching quality will be discussed 

with regard to the extent to which the specific students in the classroom contribute to the classroom 

management process.  

6.1.1  Assessing Teaching Quality with Student Reports: Students’ Ability to Provide Valid 

and Reliable Information on Teaching Quality 

Students’ perceptions of what happens in the classroom are an important intermediary 

between the quality of teaching provided and their learning and socio-emotional functioning. Thus, 

assessing teaching quality from the student perspective allows for valuable insights that may not 

be captured by other sources (e.g., teacher self-reports, observers; Feldlaufer, et al., 1988; Fraser 

& O’Brien, 1985; Kunter & Baumert, 2006). Thus, before using student reports to examine the 

dynamic and contextual nature of teaching quality, the present dissertation began by examining 

whether students at different grade levels are able to report on teaching quality in a reliable and 

valid way. Studies 1, 2 and 3 within the present dissertation make a significant contribution to the 

discussion of using student reports to assess teaching quality. 

Study 1 addressed a major concern that has been raised when assessing teaching quality 

with student questionnaires: The impact of response tendencies, defined as individual differences 
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in using the response scale, on student data on teaching quality. In particular, Study 1 investigated 

the extent to which student ratings provided by students in different grades (i.e., fifth grade and 

eighth grade) were affected by an acquiescent response tendency (i.e., acquiescence: “yay-saying”; 

dis-acquiescence: “nay-saying”), while additionally controlling for an extreme response style. 

Analyses were conducted at the student and at the classroom level. Overall, the results of Study 1 

showed that acquiescence was more pronounced in ratings provided by younger (i.e., fifth grade) 

than in older (i.e., eighth grade) students and that student reports provided by fifth graders were 

additionally impacted by an extreme response style. More specifically, acquiescence (and extreme 

responding) had a greater impact on negatively worded items than on positively worded items in 

the teaching quality reports provided by fifth grade students. Finally, acquiescence was found to 

differ both across individual students within the same classroom as well as across classrooms, 

contradicting the assumption that individual differences in acquiescence are counterbalanced at the 

classroom level (i.e., students’ shared perceptions). Whereas these findings may seem concerning 

at first glance, comparing students’ teaching quality ratings before and after controlling for 

acquiescence revealed only minor differences in the psychometric properties (i.e., factor 

intercorrelations, factor means) of student data on teaching quality. Overall, the insights gained 

from Study 1 suggest that acquiescence primarily affects ratings provided by younger students (i.e., 

fifth grade) and when negatively worded items are used. Nonetheless, we consider the impact of 

acquiescence on student data on teaching quality to be rather small and unproblematic for practical 

use.  

The empirical findings from Study 2 and Study 3 provided further support for students’ 

ability to provide reliable and valid information on teaching quality. 

Factorial analyses were conducted as a key methodological component of Studies 1 and 3 

to explore the factorial structure of student reports on teaching quality. Study 1 examined teacher 

support, content relevance, and clarity of instruction, three well-known measures of teaching 

quality. Study 3, which examined two different large-scale data sets of secondary school students, 

included various measures of classroom management. Some of these measures referred more to 

students’ behavior or to the interaction between students and the teacher in the classroom (i.e., 

disturbances), while other measures addressed teachers’ managing actions in the classroom (i.e., 

monitoring, rule clarity, structure). In both studies, a clear factor structure emerged and fit the data 

well. Hence, both studies support the ability of students at all investigated grade levels to 
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distinguish between different aspects of teaching quality. More specifically, not only were students 

able to distinguish between the overarching dimensions of teaching quality (Study 1), they were 

also able to differentiate between measures belonging to the same overarching dimension (i.e., 

classroom management, Study 3). Moreover, students were able to distinguish between their own 

vs. the teacher’s actions in the classroom (Study 3). In summary, the results support the 

discriminant validity of student reports on teaching quality. 

In addition to that, Study 2 examined the co-development of multiple aspects of teaching 

quality and critical domains of student development (i.e., academic achievement, academic 

engagement, their social and emotional school adjustment). The teaching quality trajectories were 

modeled from both the student and the teacher perspective. With the exception of students’ 

disruptive behavior, students reported declines in all aspects of teaching quality over time. The 

same declining trend was also found from the teacher perspective, albeit to a lesser extent. Taken 

together, the findings underscore students’ sensitivity to changes in their teachers’ organizational, 

social and instructional behavior, confirming students’ ability to report on changes in teaching 

quality over time in a student questionnaire.  

Finally, the results of Study 2 and Study 3 support the predictive validity of student reports 

on teaching quality. Study 2 provided insights into which aspects of teaching quality are 

concurrently and longitudinally associated with critical domains of students’ development at both 

the student and the classroom level. Overall, the revealed associations were more pronounced for 

student reports than for teacher self-reports of teaching quality. In addition, the results of Study 3 

showed that students’ disruptive behavior and teachers’ monitoring were associated with students’ 

math achievement, over and above their individual background characteristics.  

In summary, both students’ individual and shared perceptions of teaching quality have been 

shown to be valid and uniquely important predictors of students’ learning and socio-emotional 

functioning in secondary school. 

  



188 
 

6.1.2  The Dynamic Nature of Teaching Quality: Teaching Quality During Early 

Adolescence 

One possibility to explore the dynamic nature of teaching quality is to examine teaching 

quality from a longitudinal perspective. Focusing on the lower secondary school years (i.e., Grade 

5 to Grade 8) is a particularly worthwhile endeavor. During lower secondary school, adolescent 

students experience critical developmental processes related to the onset of puberty and are at risk 

for experiencing struggles in their academic engagement and their social and emotional school 

adjustment (Engels et al., 2017; Roeser et al., 2000; Virtanen et al., 2021). Given that teaching 

quality has been identified as one of the most decisive factors within the school context (e.g., Eccles 

& Roeser, 2011) and corresponds to adolescent students’ developmental needs for autonomy, 

competence and relatedness (Ryan and Deci, 2017; Connell & Wellborn, 1991; Eccles & Midgley, 

1989), it is surprising that relatively little is known about the extent to which changes in teaching 

quality during secondary school are associated with changes in students’ learning and socio-

emotional functioning. To address this research gap, Study 2 followed the same group of students 

and their homeroom teachers from fifth to eighth grade of secondary school and linked the 

trajectories of multiple aspects of teaching quality to the trajectories of student development (i.e., 

academic achievement, academic engagement, their social and emotional school adjustment).  

Overall, multilevel longitudinal growth curve models revealed significant changes in 

teaching quality and student development as students moved from fifth to eighth grade, 

underscoring the dynamic nature of teaching quality. Most consistently with prior research (e.g., 

Eccles et al., 1993; Engels et al., 2017; Way et al., 2007), students reported mostly negative changes 

in teaching quality and their academic engagement. In contrast, students adjusted to the secondary 

school environment in a rather favorable way, contributing to the more mixed literature on 

adolescent students’ social and emotional school adjustment during secondary school (Widlund et 

al., 2021).  

Another central finding of Study 2 were significant associations between the trajectories of 

students’ development (i.e., academic achievement, academic engagement, social and emotional 

school adjustment) and teaching quality, with the results more pronounced for student compared 

to teacher reports on teaching quality. In line with prior research (e.g., Hughes, 2011; Opdenakker 

et al., 2012; Spilt et al., 2012), students’ academic achievement and academic engagement were 

most consistently related to teaching quality over time. That is, more favorable changes in teaching 
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quality buffered the downward trend in students’ academic engagement and promoted students’ 

academic achievement at the classroom level. Importantly, the teaching quality dimensions of 

monitoring, teacher academic and emotional support were all positively related to students’ 

academic achievement over time, whereas most cross-sectional studies have identified classroom 

disturbances in particular as associated with students’ achievement (e.g., Fauth et al., 2014; Kunter 

et al., 2013; see also Evertson & Weinstein, 2006). Thus, from a longitudinal perspective, it appears 

that students’ academic achievement benefits not only from a high average level of teaching 

quality, but also and particularly from the extent to which a teacher adjusts his or her instructional 

and interpersonal interactions with students to their changing developmental needs (e.g., Patall et 

al., 2010; Stroet et al., 2013). Accordingly, providing a supportive learning environment and 

maintaining a positive teacher-student relationship seem to be valuable resources for fostering 

students’ academic development during early adolescence (Emmer & Gerwels, 2006). 

In addition, students’ social and emotional school adjustment was solely related to teaching 

quality at the student level. Hence, the results of Study 2 suggest that students’ social and emotional 

school adjustment is a rather individual process that is shaped by students’ individual experiences 

with their teachers. Specifically, the amount of support a student personally perceives and/or the 

extent to which a teacher meets individual students’ needs appear to be important mechanisms for 

supporting students’ social and emotional school adjustment during early adolescence. In contrast, 

it seems to be less important for students’ social and emotional school adjustment whether the 

classroom is well organized or whether the teacher is, on average, more supportive than other 

teachers.  

Taken together, the results of Study 2 showed that teaching quality is a rather dynamic 

process that is variable over time, underscoring its dynamic nature and supporting the 

conceptualization of schools and classrooms as complex and dynamic social environments (e.g., 

Eccles & Roeser, 2011). Not only do students develop over time (i.e., in terms of their 

developmental needs, academic and socio-emotional development), so too do characteristics of the 

classroom environment (i.e., teaching quality). In particular, the results suggest that teaching 

quality needs to be adjusted to adolescent students’ developmental needs in order to create 

“developmentally appropriate” learning environments (Eccles & Midgley, 1989; Eccles et al., 

1993) that support positive adolescent development.  
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6.1.3  The Contextual Nature of Teaching Quality: Classroom Management in the 

Classroom Context 

In the quest to understand what constitutes high-quality teaching, it needs to be considered 

that high-quality teaching is defined and established within the classroom context, to which the 

teacher and the specific students in the class contribute (e.g., Doyle, 2006). This has several 

consequences for the evaluation of teaching quality: First, it implies that students are not only 

recipients of teaching in the classroom, but actively contribute to the processes happening in the 

classroom through interactions with their peers and with the teacher. As Kennedy (2010, p. 595) 

notes: “Students influence teaching practices when they are restless, gregarious, or frustrated, and 

even when they are happy. And they interrupt the learning of other students as well”. Second, it 

implies that situational factors, such as students’ behavior, needs and demands, may strongly affect 

how the teacher organizes and conducts the lesson (e.g., Doyle, 2006; Emmer & Stough, 2001; 

Shavelson & Dempsey-Atwood, 1976). However, the interplay between students and the teacher 

in the classroom has not been explicitly considered when evaluating teaching quality. Study 3 

addressed this research gap. Using classroom management as an example, Study 3 investigated the 

extent to which the specific students in the classroom contribute to the classroom management 

process through a) their background characteristics and b) their own agentic behavior (i.e., 

disruptive behavior) across two different large-scale data sets. To this end, Study 3 included various 

key aspects of classroom management and differentiated between aspects referring more to student 

behavior (i.e., disruptive behavior) or more to teachers’ management actions in the classroom (i.e., 

monitoring, rule clarity, structure). 

Overall, the results of Study 3 highlight the importance of considering the specific 

classroom context in which classroom management is applied. Across both data sets, it was found 

that measures of classroom management referring more to student actions in the classroom (i.e., 

disruptive behavior) were more closely related to students’ background characteristics than 

measures referring to teacher actions, which is in line with other research in the field (Göllner et 

al., 2018). Consequently, it seems that the degree to which discipline and order are established in 

a classroom is less a result of teachers’ managing actions alone, but is co-constructed by the 

students in the classroom.  

To investigate the extent to which the specific students in the classroom contribute to the 

effectiveness of teachers’ classroom management strategies, we calculated a nested model 



GENERAL DISCUSSION             191 
 

examining the associations between several management strategies and students’ pre-adjusted 

mathematic achievement, while taking into account students’ disruptive behavior in the classroom. 

Across both data sets, students’ disruptive behavior and teachers’ monitoring activity were 

negatively associated with students’ pre-adjusted mathematic achievement. Because the nested 

model accounted for the shared amount of disturbances inherent in all of the classroom 

management items, the remaining variance in monitoring may be interpreted as an indicator of “too 

much” monitoring in relation to the level of disturbances in a given classroom. Thus, the results 

suggested that teachers’ managing activities (i.e., monitoring) needed to match the level of 

disturbances in the class. In contrast, no associations were found for the other management 

strategies (i.e., rule clarity and structure). From a theoretical perspective, it can be argued that rule 

clarity and structure refer more to teachers’ preventive actions to maintain an orderly classroom 

environment, whereas monitoring describes a more active process that can be considered both 

preventive and reactive to students’ disruptive behavior to a certain degree. 

Taken together, the results of Study 3 highlight the role of students in the classroom 

management process and underscore the complexity of classroom management. On the one hand, 

the results support the notion that discipline and order are less a result of teachers’ managing actions 

alone, but need to be jointly accomplished by the teacher and the students in the classroom (Doyle, 

2006). When conceptualizing teaching quality as an offer-use situation (e.g., Helmke, 2003; Fend, 

2008), it can be argued that students’ disruptive behavior reflects the degree to which the teacher’s 

offer (i.e., turning the allocated lesson time into learning time) is actually used by the students. On 

the other hand, students also seem to affect the classroom management processes located on the 

offer side. That is, efficient classroom management requires the teacher to maintain “situational 

awareness” (Ophardt & Thiel, 2017; Wolff et al., 2021) in order to adjust his or her classroom 

management strategies (i.e., monitoring) to the requirements of the specific students and the 

situational demands of each class.  

The notion that the specific students in the classroom affect both the offer and the use side 

of teaching quality underscores its contextual nature. Thus, the findings corroborate and extend 

prior research on the variability of teaching quality, which has shown that teaching quality can 

differ substantially across classes, even when the same teacher teaches the same content to the same 

grade level (e.g., Fauth et al., 2020). 
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6.1.4  Strengths and Limitations 

When considering the contribution of the present dissertation to understanding effective 

teaching from the student perspective, it is important to keep some general strengths and limitations 

in mind.  

First, the present dissertation had the advantage of using several large-scale data sets 

including students at different grade levels of secondary school. However, students from the 

highest, academic track in Germany (i.e., Gymnasium) were not included in the TRAIN data set, 

which was used in Study 1 and Study 2. This was because the TRAIN study focused on the 

academic and social development of students from vocational-track schools. This may limit the 

generalizability of the empirical findings to the entire population of German secondary school 

students. To some extent, the different school tracks represent differential learning environments 

(i.e., Baumert et al., 2006; Scharenberg, 2014; Schiepe-Tiska, 2019), in part because students in 

academic- and vocational-track schools typically differ with regard to their social background, 

prior academic achievement and future academic development (Maaz et al., 2008; Dumont et al., 

2013). Consequently, it is possible that the strength of students’ acquiescence tendencies differs 

between the academic and vocational tracks. Relatedly, future research is needed to examine 

whether and to what degree the trajectories of teaching quality, students’ academic achievement, 

academic engagement, their social and emotional school adjustment differ in academic-track 

schools. Nonetheless, focusing on students from vocational-track schools seems particularly 

worthwhile, given that these students often struggle with educational attainment and academic 

achievement (for more detail, see Baumert et al., 2003; Köller & Baumert, 2001, Pekrun et al., 

2006). 

Second, in order to particularly focus on students’ perceptions of their learning 

environment, the present dissertation drew on student reports of teaching quality as its primary data 

source. The nested structure of the student data was adequately addressed by conducting multilevel 

analyses. Nevertheless, using the same data source (i.e., student reports) increases the risk of shared 

method bias (Podsakoff et al., 2003). Study 2 addressed these issues and examined longitudinal 

changes in teaching quality as assessed from both the student and teacher perspectives. However, 

even though both students and teachers mostly reported negative changes in teaching quality over 

time, longitudinal associations between teaching quality and student development were only found 

when the former was measured from the student perspective. Including information from an outside 
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perspective on students’ development (e.g., parent information) would help to reduce the possible 

impact of shared method bias.  

Third, the present dissertation assessed teaching quality along central dimensions included 

in most well-established teaching quality frameworks (Klieme et al., 2009; Pianta et al., 2008). As 

such, Study 2 focused on disturbances, monitoring, teacher academic and emotional support, while 

Study 3 exclusively focused on classroom management. It should be mentioned here that most 

prominent theoretical models of teaching quality (e.g., Klieme et al., 2009; Pianta et al., 2008) 

include a third dimension of high-quality teaching, usually referred to as “cognitive activation”. In 

general, cognitive activation refers to teaching practices that help students actively engage with the 

learning content in order to develop a deep understanding of it. For example, the teacher may 

provide students with complex tasks, encourage discussion among students, and activate prior 

knowledge (Lipowsky et al., 2009; Pianta et al., 2008). However, given that students generally lack 

professional knowledge of teaching, their ability to evaluate aspects concerning the teaching 

methodology of the lesson is questionable. Nonetheless, future research should examine whether 

and to what degree the present dissertation’s findings regarding students’ ability to report on 

teaching quality and the dynamic and contextual nature of teaching quality can be generalized 

across all teaching quality dimensions.  

Lastly, the present dissertation included a number of scales assessing central dimensions of 

teaching quality that have been validated in prior large-scale studies (e.g., Baumert et al., 2009). 

However, the scales’ specific wording should be addressed. In Study 1, scales with varying keying 

directions were used to examine whether acquiescence exhibits a comparable impact on positively 

and negatively worded items. In Study 3, a broad range of classroom management measures were 

used referring either to teachers’ management actions, students’ behavior or the interplay between 

students and the teacher. Given that the empirical studies were not designed to systematically 

evaluate the impact of item wording (i.e., keying direction, referring to students vs. the teacher), it 

cannot be ruled out that the item wording interacted with the item content (i.e., aspect of teaching 

quality) to some degree. Albeit hard to achieve, an ideal study design would assess each aspect of 

teaching quality with types of item wordings, making it possible to disentangle item content from 

item wording.  
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6.2 Theoretical Implications and Future Directions 

The present dissertation explored the dynamics that operate across time and between the 

teacher and the specific students in the classroom. Specifically, the present dissertation 

investigated teaching quality from a longitudinal perspective and examined the extent to which 

the specific classroom environment contributes to teaching quality. The results highlight 

promising opportunities for further research on teaching quality and are highly relevant for the 

conceptualization and measurement of teaching quality in empirical educational research. 

6.2.1 Exploring the Dynamic Nature of Teaching Quality 

By examining teaching quality across three consecutive school years within the same school 

setting (i.e., Grade 5 to Grade 8 of secondary school), Study 2 of the present dissertation shed light 

on the dynamic nature of teaching quality and extended previous findings on teaching quality. 

Within this longitudinal perspective, a highly interesting finding was that teacher support was 

associated with students’ academic achievement, whereas classroom management was not. Given 

that the majority of empirical research on teaching quality relies on concurrent or short-term 

longitudinal analyses, more research examining the extent to which concurrent associations 

between teaching quality and student outcomes differ from longitudinal associations is necessary 

to corroborate our results and more fully understand the complex, dynamic nature of teaching 

quality.  

However, there was also a significant amount of variance in the trajectories of teaching 

quality over and above students’ background characteristics, suggesting that some students or 

entire classes may have experienced changes over time that diverged from the average downward 

trend (e.g., a weaker or stronger decrease, or even an increase in teaching quality). Identifying 

subgroups of students or classes that diverge from the average trend (e.g., latent trajectory classes, 

Spilt et al., 2012, Widlund et al., 2021) would be a promising starting point for further research. 

Furthermore, examining what accounts for variation in students’ trajectories could be helpful in 

order to provide them with specialized support and interventions at an early stage of secondary 

school.  
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6.2.2  Exploring the Contextual Nature of Teaching Quality 

The results of Study 3 highlight the importance of considering the specific classroom 

context in which teaching quality is applied. However, assessing teaching quality merely from the 

student perspective provides insights into only one of “multiple realities of classroom life” (Hoy & 

Weinstein, 2006, p. 190). In this regard, it would be highly interesting to investigate whether the 

key finding of Study 3 (i.e., the negative association between monitoring and student achievement 

when accounting for the level of disturbances in the classroom) can be replicated when using 

teacher self-reports or external observations. On the one hand, the extent to which students feel 

excessively monitored by their teacher might be best evaluated by the students themselves. On the 

other hand, external observers could provide helpful guidance in the context of trainings for 

teachers, helping them better tailor their teaching to the specific students in the classroom. 

Enriching the present dissertation’s findings with data from other sources (e.g., teacher self-reports, 

observers) would provide a deeper understanding of the contextual nature of teaching quality. 

Relatedly, it would be highly interesting to examine the degree to which teachers themselves 

experience differences in the quality of their teaching, and particularly in the way they organize 

and manage the classroom and interact with students when teaching different classes. Moreover, 

assessing student and teacher behavior at several measurement points (e.g., within the same lesson, 

within the same school year) might allow for more insight into how teacher and student actions in 

the classroom mutually impact one another over time.  

6.2.3 Conceptualizing and Measuring Teaching Quality 

Broadly speaking, high-quality teaching provides students with appropriate conditions that 

allow them to engage in meaningful learning processes (Kunter & Voss, 2013). While teaching is 

a multifaceted and complex endeavor, teaching quality needs to be conceptualized and defined 

more narrowly in order to assess and investigate high-quality teaching in educational research and 

practice. Integrating the present dissertation’s findings on the dynamic and contextual nature of 

teaching quality may strengthen the understanding of teaching quality in educational research and 

practice, with consequences for how teaching quality is conceptualized and measured in empirical 

educational research. 
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Conceptualizing Teaching Quality 

Broadly speaking, teaching can be understood as an inherently instructional activity that is 

initiated and driven by the teacher. In theoretical models of teaching quality (e.g., Klieme et al., 

2009; Pianta et al., 2008), teaching is largely described in terms of teachers’ organizational, social 

and instructional actions in the classrooms, which are considered important for students’ learning 

and socio-emotional functioning. However, focusing on teacher actions alone may not fully address 

the complexity of effective teaching in the classroom setting. Drawing on the findings from the 

present dissertation, high-quality teaching should also be understood as a “co-constructive” 

process. That is, it needs to be considered that teaching takes place within the complex social 

structure of the classroom and through interactions between the teacher and the students. This 

implies that teaching quality is not completely determined by teachers’ actions in the classroom 

alone, a notion which is largely supported by the empirical findings of the present dissertation. In 

particular, Study 2 showed that teaching quality varied when teaching students at different grade 

levels. Study 3 showed that students significantly contribute to classroom management processes 

through their background characteristics and their disruptive behavior. Consequently, the quality 

of teaching can to at least some degree be understood as “co-constructed” by the specific students 

in the classroom (see also Fauth et al., 2020; Praetorius et al., 2018).  

Finally, teaching quality can be understood as an “adaptive” process. Teaching in the social 

classroom setting involves a constant awareness of classroom situations (i.e., perceiving and 

interpreting classroom events) as well as active-decision making to respond to situational demands 

(i.e., deciding whether and how to act in order to sustain and pursue teaching goals; Doyle, 2006; 

Ophardt & Thiel, 2017). As Doyle (1977, p.169) notes: “adaptations to momentary classroom 

conditions may be the most important teacher behaviors from the perspective of the student. There 

is little reason to presume on a priori grounds that behaviors which are either stable or 

generalizable across settings are necessarily those that are the most powerful correlates of 

achievement in a given classroom situation”. In support of this notion, Study 2 suggested that 

teaching quality needs to meet students’ developmental needs, whereas Study 3 suggested that 

teachers’ monitoring activity needs to be adjusted to the level of disturbances in a given classroom. 

From this perspective, high-quality teaching can also be understood as an “adaptive” process. That 

is, a teacher’s competence to adjust his/her organizational, social and instructional actions to a 
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diverse set of rapidly changing classroom situations and to the specific students in a given 

classroom appears to be a critical, yet overlooked characteristic of high-quality teaching. 

Measuring Teaching Quality 

Understanding teaching quality as a “co-constructive” or “adaptive” process is also 

consequential for how teaching quality is measured in empirical educational research. As noted 

earlier, teaching quality is conceptualized as a hierarchical structure consisting of several broad 

dimensions (e.g., classroom management, teacher support), which in turn encompass several 

subordinate aspects describing teachers’ actions in the classroom (e.g., monitoring, clarity of 

instruction, caring teacher behavior, etc.). In general, empirical studies greatly vary with regard to 

the range and specific aspects they use to assess teaching quality. To some extent, this suggests 

that within each dimension of teaching quality, the subordinate aspects are considered 

interchangeable with one another. However, the results of the present dissertation (Study 2) point 

to empirical and conceptual differences between the subordinate aspects of teaching quality within 

a given quality dimension. 

For the dimension of classroom management, it was shown that the subordinate aspects 

differ in the extent to which they refer to teachers’ actions (e.g., monitoring) or students’ actions 

(e.g., disruptive behavior) in the classroom. Specifically, classroom management aspects referring 

to students’ behavior in the classroom were more closely related to students’ background 

characteristics than aspects referring to teachers’ managing actions. Thus, it can be argued that 

assessing teaching quality via student behavior (e.g., “In this class, students rarely chatter loudly”) 

describes teaching quality as a co-constructive process to which both the teacher and the students 

in the classroom contribute. This notion is highly consequential: Asking about student behavior in 

the classroom may not fully allow inferences to be made about a given teacher’s ability to provide 

high-quality teaching, but rather provides information about the interplay between the students and 

the teacher in the classroom.  

In contrast, when teaching quality assessments specifically seek to evaluate the quality of 

the teachers’ organizational, social and instructional actions in the classroom, items should be used 

that explicitly refer to teachers’ actions in the classroom (e.g., “Our teacher makes sure that we pay 

attention”). Importantly, the present dissertation suggested that providing high-quality teaching 

requires the teacher to adjust his or her teaching to the specific students being taught, to their 
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developmental needs and to the given situation in the classroom (Stroet et al., 2013; Wolff et al., 

2021). However, this critical skill has yet to be more strongly considered in teacher training as well 

as in the assessment and evaluation of teaching quality. In particular, items are needed that tap 

more strongly into the extent to which teachers adjust their actions to a given classroom situation.  

Taken together, teaching quality can be measured and interpreted quite differently in 

educational research and practice depending on the conceptual understanding of teaching quality 

being employed (e.g., instruction, co-construction, adaptation). Moreover, even within the same 

quality dimension, teaching quality aspects referring to student or to teacher actions tap into 

different teaching processes and can not necessarily be considered equivalent or interchangeable 

measures of teaching quality. 
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6.3 Practical Implications  

Although further research is needed to substantiate the findings of the present dissertation, 

some conclusions and implications can be drawn that are of relevance for educational policy and 

practice.  

First, some implications regarding the use of student reports on teaching quality can be 

stated. Overall, the results showed that students across several grade levels (i.e., Grade 5 to Grade 

8) are able to provide meaningful information regarding their individual and shared perceptions of 

teaching quality. However, when assessing teaching quality with student ratings, several aspects 

need to be considered. First, the findings on response tendencies suggest that negatively worded 

items are difficult to understand and exacerbate issues with item interpretation, particularly when 

administered to younger students (i.e., fifth grade). Some literature recommends including both 

positively and negatively worded items to keep students’ level of attention high (for a discussion, 

see Gehlbach, 2015). However, the results of the present dissertation suggest using positively 

worded items only and avoiding presenting positively and negatively items in alternating order (at 

least to fifth grade students; see also Swain et al.,2008; Wong et al., 2003; Weijters et al., 2013).  

Second, the results of the present dissertation add to a growing body of literature showing 

that to some extent, the specific students being taught have an impact on the quality of teaching, 

and that a given teacher’s teaching quality may vary substantially across classes (e.g., Bell et al., 

2012; Fauth et al., 2019; Gitomer & Bell, 2013; Göllner et al., 2020; Hochweber et al., 2014; 

Kennedy, 2010). Consequently, teaching quality needs to be considered within the context of the 

specific class in which it takes place and is being measured, which is particularly important with 

respect to teacher evaluations. Accordingly, it would be helpful to conduct multiple assessments 

(e.g., across time and classes) to gain a more comprehensive impression of a teacher’s ability to 

provide high-quality teaching. 

Third, the findings underscore the critical role of teachers for both students’ long-term 

academic development, and their social and emotional school adjustment. Whereas students’ 

academic engagement was related to the overall level of teaching quality perceived by all students 

within a classroom (i.e., the classroom level), students’ individual perceptions of teaching quality 

(i.e., the student level) were most relevant for their social and emotional school adjustment. Given 

the importance of positive student development, teachers should be encouraged to foster a 
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supportive learning environment by maintaining good relationships with each individual student 

and addressing each individual student’s developmental needs. This becomes particularly 

important when considering that adolescent students’ experiences with a single teacher can “make 

a difference” (Pajares & Urdan, 2008; van Ryzin, 2010) for their general development, even though 

students may have many teachers at the same time in secondary school.  

Finally, the results of the present dissertation shed some light on the complexity of effective 

teaching. That is, teaching is “far more complex than establishing rules” (Evertson & Weinstein, 

2006, p. 5) and dealing with the subject matter (Hattie, 2009). Instead, teaching takes place within 

the social structures of the classroom setting, to which both the teacher and the specific students 

contribute. Consequently, classroom dynamics (e.g., teacher-student interactions, interactions 

among peers, rapidly changing situations and unforeseen events) have a strong bearing on what 

happens in the classroom and require the teacher to plan and react appropriately (Doyle, 2006). 

However, adjusting one’s teaching to meet both the needs of the specific students in the classroom 

and situational affordances is not easy to achieve and can clearly be considered “expert teaching” 

(Hattie, 2009; 2012). In fact, several experimental studies have shown that expert teachers monitor 

and manage their classroom differently from more inexperienced, novice teachers (e.g., Cortina et 

al., 2015; van den Bogert et al., 2014). This suggests that both pre- and in-service teacher training 

programs are needed to support and guide teachers’ development of critical teaching competences 

and thus promote teachers’ professional development. On the one hand, the present dissertation 

highlights the need to provide appropriate opportunities for students to feel competent, autonomous 

and relate positively to others in the classroom. To this end, secondary school teachers could be 

equipped with knowledge about developmental processes during the phases of early and late 

adolescence in order to increase their awareness of their students’ developmental needs. On the 

other hand, teachers’ capability to “see learning through the eyes of the students” (Hattie, 2009, p. 

110) needs to be raised. According to Hattie, high-quality teaching requires the teacher to have “a 

better understanding of what learning looks and feels like for the students” (Hattie, 2009, p. 116). 

That is, it is critical for teachers to reflect on and evaluate their organizational, social and 

instructional actions in the classroom in order to gauge their effects on students’ classroom 

experiences (see also Emmer & Stough, 2001). Presumably, only then will teachers be able to 

adjust their teaching to students’ developmental needs and react flexibly and appropriately to any 

and all classroom situations. In this regard, student reports on teaching quality are a promising and 
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powerful way to provide feedback to teachers on what their teaching looks and feels like from the 

students’ perspective, which could further enhance the dialogue between students and the teacher 

in the classroom.  
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6.4  Conclusion 

To more fully understand the complexity of effective teaching from the student perspective, 

it is necessary to take into account the dynamics at play that operate across time and between the 

teacher and the specific students in the classroom. The present dissertation made an important 

contribution to this issue, by examining the dynamic and contextual nature of teaching quality from 

the student perspective. It has thereby generated important insights into students’ ability to report 

on teaching quality, the longitudinal development of teaching quality during lower secondary 

school (i.e., dynamic nature),  the critical role of teachers for students’ long-term academic, social 

and emotional development, and the extent to which students contribute to teaching quality (i.e., 

contextual nature). The findings are particularly important for assessing teaching quality via 

student reports and for conceptualizing and measuring teaching quality in educational research and 

practice. 
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