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Abstract
Germany historically responded to student diversity by tracking students into different
schools beginning with grade 5. In the last decades, sociopolitical changes, such as an
increase in “German-as-a-second-language” speaking students (GSL), have increased diver-
sity in all tracks and have forced schools to consider forms of individualization. This has
opened up the scientific debate in Germany on merits and limitations of individualization for
different student groups within a tracked system and heterogeneous classes. The aim of the
present exploratory study was to examine how individualized teaching (i.e., teacher self-
reported individualized teaching practices and individual reference norm orientation) is
related to student-perceived teaching quality. Additionally, we considered moderation effects
of classroom composition in relation to achievement and proportion of GSL students.
Longitudinal data came from 35 mathematics classes with 659 9th and 10th grade students.
Results showed significant relation between teacher self-reported individualized teaching
practices and individual reference norm orientation and monitoring. Regarding the compo-
sition effects, the proportion of GSL students in class moderated the relation between teacher
self-reported individual reference norm orientation and cognitive activation. Our findings
contribute to the growing body of evidence that classroom composition can differentially
impact the relation between teachers’ behaviors and students’ perceptions of teaching quality.
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Germany has traditionally responded to student diversity―especially regarding achievement,
interests, and motivation―by tracking students into school types with different learning goals,
school curricula, and support structures. The underlying assumption of this structural
strategy was that students could best be supported by homogenizing the classes as much as
possible based on prior achievement. The tracking decision that sets the path for a child’s
further educational development is taken generally in fourth grade when children are around
10 years of age. High-achieving students usually are allocated in academic track schools,
labelled as gymnasium, which last 2 years longer than the other school forms and open the
opportunity to go on to college and university. Students with lower grades continue with
integrated secondary school education which―after graduation―is usually followed by
vocational training. Some federal states still separate secondary schools further into lower
secondary schools (“Hauptschule”) and higher secondary schools (“Realschule”). Students
with physical or learning disabilities or strong socioemotional impairments were historically
sent to separated special education schools. The same applied and still applies for students with
very low knowledge of German, who are often taught in separated classrooms until they are
fluent enough in German to follow regular instruction (Massumi et al. 2015).

In the last decade, three major developments have forced the school system to
change this approach based on structural differentiation and to focus on individualization
within classes: First, after the first PISA study had shown that students in the lower track
schools (“Hauptschule”) reached substantially lower competencies than students in other school
forms, new school forms were established in which low- and high-achieving students learn
together also requiring a high level of individualization in class (Baumert et al. 2017); second,
the ratification of the UN Convention on the Rights of Persons with Disability required
the school system to admit students with physical, learning, or socioemotional impairments
(Federal Ministry of Labour and Social Affairs 2011); and third, an increase in the percentage of
students with non-native German language occured within the last decade (Autorengruppe
Bildungsberichterstattung 2016, 2018). All three factors have resulted in an increase of diversity
within individual schools and have opened up the debate in Germany about challenges and
opportunities of individualization of learning processes (Dumont 2019). While all school
curricula explicitly refer to the importance of individualized support, only few elaborated on
a definition and on how this should be implemented (Dumont 2019). It is therefore not
surprising that teachers often do not feel prepared enough to apply methods of individualization
(Solzbacher 2008, for international findings see Anderson et al. 2012; Connor 2017; Dee 2010).

While some researchers and policy makers see individualization as a crucial strategy to
overcome educational inequalities (Dräger 2009; Yeh 2010), other researchers have cautioned
this conclusion (cp. Dumont 2019; Klieme and Warwas 2011). Instead, they refer to the
importance of the overlaps between individualization and teaching quality, which are
both known to be important influences on students’ academic development (i.e., Fauth et al.
2014; Kunter et al. 2013). In this context, Klieme and Warwas (2011) have, for
example, posed the question how individualization and teaching quality are related and if they
could be sides of the same coin. The empirical investigation if individualization is related to or
has an effect on how students perceive teaching quality is still outstanding. The present study
is a first exploratory step toward shedding light on the relation between individualization and
teaching quality. As theoretical foundation, we draw on the “offer-and-use” model which
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postulates that the relations between teachers’ professional competence and student-perceived
teaching quality vary depending on contextual variables such as the classroom composition
(Helmke 2003). Since Germany has been facing an increase in non-native German speaking
students, our study specifically focused on language-related classroom composition as a
potential moderator.

Individualization: individualized teaching practices in class
and individual reference norm orientation

According to Algozzine and Anderson (2007), a differentiated and individualized approach to
instruction aims to maximize capabilities of all students by aligning the learning environment
according to students’ abilities, learning preferences, prior knowledge, and interests. Individ-
ualization can be seen as a holistic strategy including a great variety of instructional practices
that aim to foster students based on their individual strengths and weaknesses (Corno and
Snow 1986; Dumont 2019).

In previous studies, different forms of individualization have been positively associ-
ated with teacher-student relationships (Opdenakker and Van Damme 2006). For the
German context, findings suggest that teachers generally do not individualize much and
use only few forms of individualized teaching (Martschinke 2015). This finding might be
explained by the lack of training on individualization that teachers have received so far
and by a lack of common understanding of individualization on school curricular level
(Dumont 2019).

In our study, we focus on two central dimensions of individualization: individualized
teaching practices and individual reference norm orientation. Individualized teaching practices
are similar to the concept of differentiated instruction (McTighe and Brown 2005) and refer to
teaching strategies that consider students’ individual strengths and weaknesses by
implementing individualized teaching methods and tasks or by individualizing materials,
required time on task, learning goals, level of difficulty, or learning content (Brüning and
Saum 2010). Although such strategies show only weak effects on students’ competencies
(Hattie 2009), they might be a way to address students’ individual needs and thus to enhance
their feelings of support in class (Paradies and Linser 2008).

Another aspect of individualization refers to the reference norm orientations that
teachers apply when teaching, giving feedback, or evaluating their students. In this
study, we focus on individual reference norm orientation that refers to teacher evalua-
tions of student achievement based on past performances of the specific student. An
individualized approach to teaching requires an individual reference norm orientation. If
teachers know what their students can do on their own and where they need support, they
can meet them at their―what Vygotsky (1978) calls―“zone of proximal development”
and assist them in achieving learning goals they would not yet achieve unassisted. This
approach has also been discussed under the header of scaffolding, key characteristics of
which are diagnosis and responsiveness (Smit et al. 2013).

Taken together, individualized instruction manifests itself in instructional behaviors;
for example, by providing students with different materials, tasks, or learning goals
depending on their individual characteristics (i.e., ability level). In addition, teachers’
individual reference norm orientations are another aspect of individualization that should
be perceived as such by the students. In our exploratory study, we examined how teacher
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self-reported individualized teaching practices and their self-reported individual reference
norm orientation are related to student-perceived teaching quality depending on
language-related classroom composition. We further assume that both concepts might
be interrelated as teachers who provide individualized tasks to their students might also
focus more strongly on their students’ individual accomplishments on such tasks (e.g.,
compared with students’ prior individual achievement on similar tasks).

Teaching quality

Previous research differentiates between three basic aspects of teaching quality: cognitive
activation, classroom management, and social support (Klieme et al. 2009). Studies that refer
to this definition of teaching quality show that high teaching quality is associated with
students’ achievement (Baumert et al. 2010; Decristan et al. 2017; Levpušček and Zupančič
2008; Lipowsky et al. 2009), subject-related interest (Fauth et al. 2014; Kunter et al. 2007;
Lipowsky et al. 2009), motivation (Anderman et al. 2011; Levpušček and Zupančič 2008),
engagement (Piwowar et al. 2013), prosocial behavior (Murray et al. 2018), perceived
closeness in class (Madill et al. 2014), and attention (Murray et al. 2018).

Cognitive activation Teachers who create cognitively activating learning environments stim-
ulate active learning and comprehension processes in their students by providing them with
challenging content, tasks, and materials and by challenging them to reflect on their learning
(Lipowsky et al. 2009). In order to be cognitively activating, the tasks and materials need to be
within students’ zone of proximal development: They should challenge but not overwhelm
students (Kunter et al. 2005). Hence, cognitively activating tasks should build on students’
prior knowledge, challenge previously acquired concepts, and introduce students to differing
ideas or solutions (Kunter et al. 2005; Leuders and Holzäpfel 2011; Lipowsky et al. 2009).
Cognitive activation has been found to be positively associated with students’ mathematics
achievement (Baumert et al. 2010; Levpušček and Zupančič 2008; Lipowsky et al. 2009),
subject-related interest (Fauth et al. 2014; Lipowsky et al. 2009), and motivational beliefs
(Levpušček and Zupančič 2008).

Supportive climate According to Klieme et al. (2009), the concept of “supportive climate”
describes “observable features of teacher–learner interaction such as supportive teacher–student
relationships, positive and constructive teacher feedback, a positive approach to student errors and
misconceptions, individual learner support, and caring teacher behavior” (p. 141). Previous
studies have shown positive associations between a supportive climate and students’ subject-
related interest (Fauth et al. 2014), social goals (Wentzel et al. 2018), social-emotional develop-
ment (Rucinski et al. 2017), and achievement (Decristan et al. 2017; Decristan et al. 2016).

Monitoring as part of classroom management The concept of “classroommanagement” is a
multicomponent construct and describes teachers’ alertness for supporting students’ prosocial
behavior and preventing inappropriate behavior (Kounin 1970). A systematic review identifies
five empirically supported domains of classroom management: (a) maximizing structure; (b)
posting, teaching, reviewing, monitoring, and reinforcing expectations; (c) actively engaging;
and (d) using strategies for responding to appropriate as well as to (e) inappropriate behaviors
(Simonsen et al. 2008, p. 353). In previous studies, monitoring has been identified as one key
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aspect of classroom management (Göllner et al. 2018; Kunter et al. 2007; Piwowar et al. 2013;
Simonsen et al. 2008). Kunter et al. (2008) definemonitoring as the degree to which teachers try
to prevent disruptions by being attentive to student behavior, and Kounin (1970) describes this
alertness to classroom activities as “withitness.” In the context of individualization, monitoring
might be especially important, because effective monitoring in class refers to teachers being
aware and attentive to activities and interactions of individual students in class, in order to
immediately respond to behaviors of individual students and to identify adequate strategies to
intervene and to support individual students. In previous studies, monitoring was positively
associated with student-perceived social support (Kunter et al. 2008).

Relation between individualization and teaching quality

Some researchers have opened the discussion if or how individualization and teaching quality
are related to or are dependent on each other (Klieme and Warwas 2011). While some studies
include individualization in their operationalization of teaching quality (Magen-Nagar and
Shachar 2017), others find that teaching quality serves as a mediator between individualization
and student outcomes (Brühwiler 2014). To complicate matters, both individualization and
teaching quality are multidimensional constructs. In this study, we conceptualize individuali-
zation as multidimensional and differentiate instructional behaviors related to individualization
and teacher orientations related to individualization. Differential relation between the behav-
ioral components of individualization, the respective orientations, and sub-aspects of teaching
quality is hence conceivable. Since research investigating their relation is still scarce (Klieme
2018), the present study is exploratory. Our analyses were driven by the following assumptions.

Relation with cognitive activation Providing cognitively activating lessons requires of
teachers, among having good content knowledge, to know their students’ level of prior
knowledge, interest, and motivation. This knowledge needs to be translated into individualized
teaching approaches, such as providing individualized materials or tasks that challenge but do
not overwhelm students during learning. Students who work on tasks that are slightly above
their achievement level or zone of proximal development (Vygotsky 1978) should feel
optimally challenged, and this should be translated into their subjective evaluation of cognitive
activation. In similar vein, students should also feel more challenged if they receive individual
feedback about their learning progress (i.e., if teachers are guided in their feedback by an
individual reference norm orientation). Although the notion of whether individualized instruc-
tional practices and individual reference norm orientation actually lead to a selection of
objectively more cognitively activating materials and tasks still remains open for investigation,
we assume that they should lead to a higher level of perceived cognitive activation in class.

Relation with supportive climate Supportive climate refers to positive and constructive teacher
feedback and individual learner support. Constructive feedback and individual learner support are
inherently individualized and should translate into students’ perceptions of supportive climate.
Investigating how teacher individualized teaching behaviors are perceived by students, Vaughn and
colleagues asked over 800 students which of two teachers theywould prefer: Onewas characterized
as “adaptive” and the other one as a “normal” or “non-adaptive” teacher. While students differed in
their choices, they did perceive the “adaptive” teachers as “approachable, friendly, and able to relate
to students on a personal basis” (Vaughn et al. 1993, p. 116). We therefore assume that students
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would also feel more supported if their teachers judge their performance based on past
performances—and thus apply an individual reference norm orientation.

Relation with classroom management Several domains of classroom management have
been identified (Simonsen et al. 2008). In the present study, we focused on monitoring, which
has been associated with various positive student outcomes (Kunter et al. 2007). Monitoring is
defined as teachers being attentive to student (learning) behaviors in the classroom (Kunter
et al. 2008). Moreover, monitoring has also been classified as a key element of individualized
teaching (cp. Beck et al. 2008; Wang 1980). Likewise, we assume that teachers who adapt and
individualize materials and tasks to the level of student achievement are perceived by their
students as more attentive to their students’ learning progress and learning behaviors.
Teachers’ individualized teaching practices and an individual reference norm orientation might
therefore translate into a higher student-perceived monitoring.

Context variables as moderators: the offer-and-use model of learning

Learning always takes place in a context. An established theoretical framework which describes
how individual and contextual factors interact and shape individual students’ learning is the offer-
and-use model (Fend 1981; Helmke 2003). Individual factors are students’ individual cognitive,
social, andmotivational disposition. Proficiency in the language of instruction is also an important
individual factor. Classroom composition, for example, with regard to language composition, on
the other hand, is a contextual variable. In the offer-and-use model, contextual variables (e.g.,
language composition of the learning group) are assumed to moderate effects of teachers’
professional competence (e.g., individualization strategies) and student-perceived teaching qual-
ity. These theoretical assumptions have been supported in previous empirical work.

Hochweber and colleagues (Hochweber et al. 2014), for example, found that aspects of
teaching quality such as effective classroom management (including monitoring) interact with
context variables such as parental educational background and academic composition of
achievement in the class: In low-performing classes, students with highly educated parents
outperformed students with lower educated parents when classroom management was poor. If
classroom management was excellent, however, this grade advantage was reduced.

For individualization these results are not as clear. In a study on the effect of individualized
instruction on student reading competencies, Groeneveld and Knigge (2015) did not find an
interaction of reading competencies with disadvantageous class compositions (operationalized
as a low average socioeconomic background in class).

In the context of growing sociocultural and linguistic heterogeneity in the classroom,
questions have been raised whether teachers’ offers (e.g., individualized teaching) and stu-
dents’ perceptions of these offers (e.g., the perceived teaching quality) differ depending on the
linguistic composition of the classroom. The first evidence for the German context comes from
a study by Klusmann et al. (2016) who showed that language-related classroom composition
moderated the relation between teachers’ emotional exhaustion and student achievement. In
classes with a high percentage of language minority students, teachers’ emotional exhaustion
was more strongly negatively related to students’ achievement.

However, more research is needed to understand if and how language-related classroom
composition interacts with teaching quality. The present study is an exploratory first step
toward this goal. We investigated (1) how teacher self-reported individualized teaching
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practices and their individual reference norm orientation are related to student-perceived
teaching quality (i.e., cognitive activation, supportive climate, and monitoring), and we
analyzed if the relation between teachers’ self-reported individualization in class and
student-perceived teaching quality varies as a function of language-related classroom compo-
sition. We expected moderation effects for each of the student-perceived instructional quality
aspects. The tested relation is depicted in Fig. 1a and b.

In our study, we focused on mathematics classes. In the context of linguistic diversity,
previous research has shown that mathematics teachers find it more difficult to accurately
predict achievement of GSL students if teaching materials are linguistically complex (Hachfeld
et al. 2010). Individualizing math instruction might therefore be more complex in linguistically
heterogeneous classes. At the same time, languages competencies play an important role for
the development of mathematical competences (Paetsch et al. 2015).

Method

Sample

Data from this study were drawn from a longitudinal study that examined the relation between
student-perceived teachers’ beliefs, teachers’ instructional behaviors, and student

Fig. 1 a Hypothesized statistical relations in step 1 of the analyses. b Hypothesized statistical relations in step 2
of the analyses
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motivation (Lazarides & Rubach, 2015-2016). This study focused on data of ninth and tenth
graders that participated in the first data assessment (wave 1). Students were considered in the
study if their mathematics teachers had reported data on their individualized teaching practices
and individual reference norm orientation at wave 1. A total of 490 students (56.1% girls; age,
M = 14.50 years, SD = 0.85) from 32 mathematics classrooms and their respective 32 mathe-
matics teachers (51.6% men; years of teaching experience, M = 20.51, SD = 13.77; range, 2–
43) were included in this study. Approximately one-third of all students (32%) were language
minority students who reported that they were not native German speakers. Teacher and
student data were assessed at the end of a compulsory class by trained research assistants. The
research assistants shortly introduced the study and were able to answer questions regarding
the survey. Surveys took approximately 30 min to complete. Half the students attended a
gymnasium (the academic track in Germany; 51.20%). The other half attended an integrated
secondary school (a type of secondary school that provides courses for different ability levels;
48.8%).

Data of wave 1 were assessed 2 months after the beginning of the school year in autumn
2015 and for wave 2 in spring 2016. Participating schools were randomly selected from the
population of schools in Berlin, Germany, where the study was conducted. Parental consent
was obtained for those students who were younger than 14 years (Berlin Senate
Administration for Education Youth and Science 2013). Students were informed of the
voluntary nature of their participation.

Fig. 1 (continued)
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Measures

Teachers’ responses were included from wave 1 and students’ responses were from wave 1
and 2. All answers were given on a five-point Likert-scale ranging from 1 (does not apply at
all) to 5 (fully applies).

Student-perceived cognitive activation To assess student-perceived cognitive activation, we
used a three-item scale from Kunter et al. (2008). An example item is “Our mathematics
teacher asks us to explain our thought processes thoroughly.” The reliability of the scale was
good at both waves (wave 1, α = .74/ω = .80; wave 2, α = .79/ω = .80).

Student-perceived supportive climate Student-perceived supportive climate in mathematics
classrooms was operationalized with a scale that tapped students’ perceptions of teacher-
student relationship in mathematics class. The three-item scale was developed based on Kunter
et al. (2002). An example item is “Mymathematics teacher is interested in what I have to say.”
The reliability of the scale was good at both waves (wave 1, α = .86/ω = .87; wave 2, α = .88/
ω = .89).

Student-perceived monitoring Classroom management in mathematics classrooms was
operationalized with a scale that tapped students’ perceptions of monitoring in mathematics
class. The three-item scale was developed based on Kunter et al. (2008). An example item is
“Our mathematics teacher immediately notices if we get distracted.” The reliability of the scale
was good at both waves (wave 1, α = .83/ω = .84; wave 2, α = .86/ω = .87).

Teacher self-reported individualized teaching practices Teacher self-reported individual-
ized teaching practices in mathematics classes was assessed with a five-item scale which was
developed based on Clausen (2002). The scale taps teachers’ instructional practices related to
individualization in class (i.e., “I provide students who work on tasks quickly with extra tasks
to challenge them.”). The internal consistency of the scale was good (wave 1, α = .86,
ω = .86).

Teacher self-reported individual reference norm orientation Teacher self-reported individ-
ual reference norm orientation in mathematics classes was assessed with a four-item scale
which was developed based on Clausen (2002). The scale taps teachers’ beliefs and orienta-
tions related to the reference norm during grading (i.e., “When talking about ‘good achieve-
ment’, the student has improved compared to the past.”). The internal consistency of the scale
was good (wave 1, α = .83; ω = .85).

Language background Students’ language background was assessed with the question which
language the students had spoken at home in childhood and was coded as a dummy-coded
variable (0 = native German speakers; 1 = German as a second language (GSL) speakers).

Classroom composition in relation to non-native German speakers We calculated the
proportion of GSL students in each classroom by aggregating the individual student level
categorizations per class. This procedure has been applied in previous research (Rjosk et al.
2017) and allows to assess the linguistic heterogeneity of the classroom (i.e., proportion of
students who speak German as a second language).
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Statistical analyses

We conducted multilevel regression analyses to examine the relation between teacher self-
reported individualized teaching practices in class and their individual reference norm orien-
tation with student-perceived teaching quality. In a first step, we included teacher self-reported
individualized teaching practices and teacher self-reported individual reference norm orienta-
tion at wave 1 as predictors of student-perceived cognitive activation, supportive climate, and
monitoring at wave 2 at the classroom level and controlled for classroom composition in
relation to GSL students and achievement at wave 1. At the student level, we included stability
paths of student-perceived teaching quality variables, students’ achievement and language
spoken at home, and modelled intercorrelations among all constructs within time. This step of
the analysis is depicted in Fig. 1a. In a second step, we tested if the relations between teacher
self-reported individualized teaching practices, teacher self-reported individual reference norm
orientation at wave 1, and student-perceived characteristics of teaching quality (cognitive
activation, supportive climate, and monitoring) at wave 2 were moderated by the proportion
of GSL students in class by including interaction terms at the classroom level (Hayes 2017;
O'Connell and McCoach 2008). Given the complexity of the models, we tested three moder-
ation models: one model with two interaction effects was conducted for each of the aspects of
teaching quality. For a simplified interpretation of the interaction effects, all variables were z
standardized prior to the analysis (Aiken et al. 1991). The proportion of GSL students in class
was operationalized via standard deviations and classified as very high (+ 2 SD) or high (+ 1
SD) and very low (− 2 SD) or low (− 1 SD), respectively. A moderate proportion was at the
mean level (M = 0) as scales were standardized. This step of the analysis is depicted in Fig. 1b.

Because of the complexity of the model, we conducted doubly manifest models (Marsh
et al. 2009) using TYPE = TWOLEVEL function in Mplus (see online supplement for the full
script). Doubly manifest models imply that manifest variables at both levels of analysis
(sample mean of all items) and manifest aggregation of scales at the classroom level were
used. Student-perceived characteristics of teaching quality at wave 1 were group mean
centered at the student level and grand mean centered at the classroom level (Lüdtke et al.
2009). In our study, we used data from 32 mathematics classrooms (average classroom size:
15.31). To assess the reliability of the aggregated student variables, intraclass correlations
(ICC) were computed for all student variables in the model (Raudenbush and Bryk 2002). An
ICC1 value greater than .05 showed that individual ratings are attributable to group member-
ship (LeBreton and Senter 2008). Analyses showed that a relatively large amount of variance
in our constructs was explained by students’ membership in different classrooms. For student-
perceived cognitive activation at wave 2, results showed that 12% of the variance in students’
perceptions were attributable to their membership in a specific classroom (ICC1 = 0.119).
Furthermore, 22% of the variance in student-perceived supportive climate (ICC1 = 0.215)
and 34% of the variance in student-perceived monitoring (ICC1 = 0.342) were attributable to
classroom membership.

The goodness of model fit of the multilevel regression models was evaluated using the
following criteria (Tanaka 1993): The Yuan-Bentler scaled χ2, Tucker and Lewis index (TLI),
comparative fit index (CFI), and root mean square of approximation (RMSEA) with the
associated confidence intervals (CIs). Additionally, standardized root mean residual (SRMR)
values were reported. TLI and CFI values greater than .95 (Hu and Bentler 1999), RMSEA
values lower than .06, and SRMR values greater than or equal to .08 (Hu and Bentler 1999)
were accepted as indicators of a good model fit.
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In this study, the percentage of missing data on the study variables ranged between 0.0 and
4.5% (see Appendix B for exact percentages per variable). We tested whether data on our
dependent variables was systematically missing using Little’s MCAR test (Little 1988).
Findings showed that data was not systematically missing when considering gender and
student achievement in the analysis: χ2(8) = 6.86, p = .552. Missing data was handled using
full information maximum likelihood estimation (FIML) which estimates missing data based
on the estimated model (Enders and Bandalos 2001; Newman 2014).

All analyses were conducted using maximum likelihood estimator with robust standard
errors and chi-square (MLR) values (Muthén and Muthén 1998-2015).

The Mplus program version 8.0 was used for all analyses (Muthén and Muthén 1998-
2015).

Results

Descriptive analyses

Means and standard deviations are reported in Table 1. The intercorrelations among the study
variables are reported in Table 2. Descriptive results showed positive intercorrelations among
student-perceived characteristics of teaching quality at the classroom level which can be
interpreted also in terms of criterion validity of these scales as they were distinct but positively
interrelated. As in previous studies (Clausen 2002), teacher self-reported individualized
teaching practices and individual reference norm orientation did not significantly relate to
students’ average achievement. However, teacher self-reported individualized teaching prac-
tices and individual reference norm orientation positively related to student-perceived moni-
toring at wave 2 (at the p < .10 level with individual reference norm orientation). The
proportion of GSL students was not significantly correlated with any of the student-
perceived or teacher-reported variables.

Teacher self-reported individualization and student-perceived teaching quality

The model included teacher self-reported individualized teaching practices and individual
reference norm orientation as well as students’ average achievement and proportion of GLS
in class as predictors of class-level student-reported cognitive activation, supportive climate
and monitoring at the classroom level. At the student level, we included student-reported
cognitive activation, supportive climate and monitoring, and their stability paths as well as

Table 1 Descriptive statistics for the study variables

Student-reported variables M Level1 SD Level 1 M Level 2 SD Level2

Cognitive activation wave 2 3.59 0.88 3.59 0.20
Classroom management wave 2 3.60 0.99 3.67 0.44
Supportive climate wave 2 3.83 1.00 3.84 0.33
Teacher-reported variables
Individualized teaching practices time 1 2.74 0.62
Individual reference norm orientation time 1 3.34 0.79

M mean, SD standard deviation
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student-reported achievement and language spoken at home. The model is depicted in Fig. 1a.
Model fit indices indicated a good fit of the tested model to the empirical data (χ2 (5, N =
490) = 8.66, CFI = 0.99, TLI = 0.96, RMSEA= 0.03, SRMRwithin = .03, SRMRbetween = .01).

Teacher self-reported individualized teaching practices (β = .58, SE = 0.11, p < .001) and
teacher self-reported individual reference norm orientation (β = .36, SE = 0.14, p = .008) at
wave 1 both significantly and positively correlated with student-perceived monitoring at wave
2 but not with student-perceived cognitive activation or supportive climate at wave 2. The
average level of student achievement in class at wave 1 was significantly and positively related
to student-perceived cognitive activation at wave 2 (β = .46, SE = .19, p = .014); thus, students
reported that they felt cognitively challenged especially in those classrooms that had on
average a high achievement. Student-perceived monitoring at wave 2 significantly and
positively correlated with student-perceived cognitive activation (r = .87, SE = .10, p < .001)
and with student-perceived supportive climate both at wave 2 (r = .74, SE = .09, p < .001).
Student-perceived cognitive activation at wave 2 significantly and positively correlated with
student-perceived supportive climate at wave 2 (r = .82, SE = .14, p < .001). Teacher self-
reported individualized teaching practices were not significantly correlated with teacher self-
reported individual reference norm orientation (r = .12, SE = .27, p = .65). The proportion of
GLS students in class did not significantly relate to student-reported teaching quality or teacher
self-reported individualized teaching practices and individual reference norm orientation but
significantly and negatively correlated with the average achievement in class (r = –.36, SE =
.13, p = .01). The model explained a substantial amount of variance in monitoring at wave 2 at
the classroom level (R2 = .58, p < .001). The coefficients are reported in Table 3 and depicted
in Fig. 2. As a robustness test, we reanalyzed our data with school type as additional control
variable at the classroom level because in this study, additional analyses showed that students
in academic track schools perceived lower monitoring than students in non-academic track
schools at waves 1 and 2 (academic track,M = 3.05, SD = 1.18; non-academic track,M = 3.50,
SD = 0.93; t(482) = − 4.58, p < .001). However, besides the effect of average achievement on
student-perceived cognitive activation becoming non-significant in the revised model, model
paths did not substantially change in their strengths or significance when including the
additional control variable, and it was therefore no longer considered in the further modelling
process. Results of this step are reported in Appendix C. As a last step, we included student-
perceived characteristics of teaching quality at wave 1 in our analyses at the classroom level
which allows to test whether teacher-reported individualized teaching practices and individual
reference norm orientation not only relate to student-perceived teaching quality at wave 2 but
also relate to changes in student-perceived teaching quality from the beginning to the middle of
the school year. Our findings showed that the relation between teacher-reported individual

Table 2 Intercorrelations between student and teacher variables at the classroom level

2 3 4 5 6 7

1) Classroom composition: average achievement − .36** .34c − .04 − .18 − .22 − .04
2) Classroom composition: language .06 .04 .06 .09 .21
3) Student-perceived cognitive activation wave 2 .75*** .63*** .12 .12
4) Student-perceived supportive climate wave 2 .65*** .20 .18
5) Student-perceived monitoring wave 2 .63*** .47*
6) Teacher: individualized teaching practices .12
7) Teacher: individual reference norm orientation

c p < .10, *p < .05, **p < .010, ***p < .001
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reference norm orientation at wave 1 and student-reported monitoring at wave 2 became non-
significant when entering monitoring at wave 1 which was due to the high stability of the
construct at the classroom level. Results of this step are also reported in Appendix C.

Moderation analyses

We tested if the relations between teacher self-reported individualized teaching practices and
teacher self-reported individual reference norm orientation at wave 1 and student-perceived

Table 3 Relation between teacher-reported instructional behaviors related to individualized teaching practices,
individual reference norm orientation wave 1 and student-perceived teaching quality at wave 2

Student-perceived
cognitive activation

Student-perceived
supportive climate

Student-perceived
monitoring

β SE p β SE p β SE p

Average Achievement .46 .19 .01 − .09 .19 .64 .04 .12 .73
Language composition .28 .26 .28 .03 .18 .88 .17 .15 .16
Teacher orientation (T) .08 .19 .69 .17 .15 .27 .36 .14 .01
Individualized practices (T) .18 .21 .38 .18 .23 .44 .58 .11 < .001

Bold entries indicate values lower than .05 in ‘p’ columns

*p < .05, **p < .010, ***p < .001. T teacher self-reported. Teacher orientation = individual reference norm
orientation of the teacher

Fig. 2 Empirical relation among teacher-reported individualization and student-perceived teaching quality

The relation between teacher self-reported individualization and...



characteristics of teaching quality at wave 2 were moderated by the proportion of GSL students
in class. We tested three different models by testing one model with two interaction effects for
each of the aspects of teaching quality.

We did not find any significant interactions for teacher self-reported individualized teaching
practices at wave 1 and any of the three student-perceived aspects of teaching quality at wave
2. For teacher self-reported individual reference norm orientation at wave 1, the relation with
student-perceived cognitive activation at wave 2 was moderated by the proportion of GSL
students in class (βmod = .12, SE = 0.04, p = .002): In classrooms with a low (− 1 SD) propor-
tion of GSL students, the relation between teacher self-reported individual reference norm
orientation and student-perceived cognitive activation was not significant (β = − .10, SE = .06,
p = .10); the same applied to classrooms with a moderate proportion of GSL students in class
(M = 0.00; β = .02, SE = .04, p = .66). In classrooms with a high (+ 1 SD) proportion of GSL
students, the relation was positive and significant (β = .14, SE = .06, p = .02) indicating that
students in classrooms with a high heterogeneity felt particularly cognitively challenged by
teachers who reported to prefer an individual reference norm orientation. The interaction is
plotted in Fig. 3, and conditional effects are reported in Table 4.

Discussion

While in many countries individualization is understood as best practice in teaching diverse
student groups, Germany has traditionally focused on tracking students into different schools.
However, societal changes in Germany in school and student composition have underlined the
importance to implement methods of individualization. This has sparked national research
endeavors investigating the effects of individualization and interactions with classroom com-
position (cp. Dumont 2019). In the context of a persistent achievement gap between students

Fig. 3 Interaction between teacher-reported individual reference norm orientation at wave 1 and student-
perceived cognitive activation at wave 2 by proportion of students with German as a second language (ranging
from + 1 SD to − 1 SD)
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of native and non-native German language (OECD 2015), the relation of individualization
with basic aspects of teaching quality and with classroom composition has been discussed.
The present, exploratory study aims to add to the growing literature on these processes.
Precisely, we investigated how teacher self-reported individualized teaching practices and
self-reported individual reference norm orientation are related to student-perceived teaching
quality (i.e., cognitive activation, supportive climate, and monitoring) and if their relation is
moderated by the proportion of GSL students in class.

Our findings show that teacher self-reported individualized teaching practices and their
individual reference norm orientation are substantially related to student-perceived monitoring.
Hence, teachers who apply individualized teaching practices in class (i.e., providing different
tasks and materials to their students depending on students’ ability level) and who consider
each students’ individual achievement level when giving feedback to their students are
perceived by their students as attentive to students’ learning progress. This finding underlines
research suggesting that monitoring is a key element of individualized and adaptive teaching
(Beck et al. 2008; Wang 1980). It also supports the assumption that individualization influ-
ences student learning by affecting aspects of teaching quality (cp. Vogt and Brühwiler 2014).

We did not, however, find significant relation between teacher self-reported individ-
ualized teaching practices and their individual reference norm orientation and student-
perceived cognitive activation or supportive climate. Why we did not find any effects
here is open to discussion. The lack of findings for supportive climate might have
methodological reasons: In our operationalization of the teacher-reported constructs,
we focused on individualization and feedback based on (prior) achievement. We did
not assess individualized support regarding other forms of social or emotional support.
Supportive climate as perceived by the students was assessed via items such as “Most
teachers are interested in what I have to say” or “For most of my teachers it is important
that I feel comfortable.” Help in the academic domain might not necessarily transfer to
perceive support in other domains. Moreover, other moderators than the ones assessed in
our study might be relevant for the perception of social support. One study that included
“feelings of alienation” showed that students, especially those who felt alienated in
school, perceived the “adaptive teacher” who individualized her teaching practices to
the needs of the students, as “more approachable and friendly toward the students”
(Vaughn et al. 1993, p. 116).

While we did not find a main effect for cognitive activation, our results showed that for the
relation between teacher self-reported individual reference norm orientation and student-
perceived cognitive activation, the proportion of GSL students in class served as a moderator.
In classes with high proportions of GSL students, students reported higher cognitive activation
when teachers reported to apply individual reference norm orientation. One possible explana-
tion for our finding could be that in diverse classrooms, students differ more strongly in terms
of language skills and understanding of tasks and materials and thus might face greater

Table 4 Conditional direct effects for the relation between teacher self-reported individual reference norm
orientation wave 1 and student-perceived cognitive activation wave 2

Classroom composition: language Direct effect SE p 95% CI

− 1 SD − 0.10 0.06 0.10 [− 0.21 0.02]
Mean 0.02 0.04 0.44 [− 0.07 0.11]
+ 1 SD 0.14 0.06 0.02 [0.03 0.25]
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challenges than students in homogeneous classrooms (cp. Hachfeld et al. 2010). Focusing on
students’ personal learning progress as opposed to students’ achievement relative to that of
their peers might be even more important in such heterogeneous contexts. This finding adds to
the literature showing that individualized teaching strategies can contribute to greater learning
gains in heterogeneous classes (Beck et al. 2008) and that immigrant students benefit even
more from better classroom management and social support than their non-immigrant peers
(Seiz et al. 2016). Future studies should look deeper into the mechanisms driving their relation.

Overall, an important message to teachers that follows from our findings is that the effects
of their instructional approaches in class on students’ perceptions of the quality of instruction
can be context-specific. Our findings suggest that teachers who apply individualized teaching
practices in class might enhance students’ feelings of being cognitively challenged if they are
in diverse classrooms. Thus, this method of instruction seems especially promising in such
heterogeneous settings. Regarding teacher education, our findings highlight that methods of
instruction should always be discussed in regard to the classroom context as they can have
differential effects on students’ perceptions of the classroom depending on contextual factors.
The question that needs to be addressed is which teaching methods are effective in which
learning context. Our findings are a first exploratory step to answer this question as they show
that teachers who aim to raise the level of cognitive activation in class should apply individ-
ualized teaching practices especially when teaching in heterogeneous classrooms. These
implications, however, have to be evaluated against the limitations of our study.

Limitations

Several limitations of the current study arise from the restricted assessment of individualiza-
tion. First, our scales assessing teacher self-reported individualized teaching practices and
individual reference norm orientation mainly focused on performance-related differences. In
the context of sociocultural and linguistic diversity, a more differentiated approach could be
fruitful. An important question thus is whether teachers are willing to consider sociocultural
and linguistic differences in their teaching and whether they are aware of linguistic challenges
of non-native German students when selecting tasks (cp. Hachfeld et al. 2010) and providing
individual support and feedback. Previous research shows that while teachers use curriculum-
related actions of meeting the individual needs of the students rather frequently, cultural-
related actions are only rarely used (Anderson et al. 2012). In this context, professional
competences like teachers’ beliefs should also be considered. Hachfeld et al. (2015), for
example, found a positive association between beginning teachers’ multicultural beliefs and
their willingness to adapt their teaching in terms of students’ cultural diversity.

Second, we assessed teachers’ individualized teaching practices and their individual refer-
ence norm orientation using self-reported data rather than using classroom observational data.
Teachers might be biased in their responses due to socially desirable response behaviors. Their
responses might also be biased because teachers may not be able to accurately evaluate their
own classroom behaviors in regard to individualization or might overestimate their abilities
and report biased information about their own teaching behaviors. Future studies should
address this limitation by using multiple sources of data on teaching behaviors, especially
observational data. A strength of our study in this context is, however, that we were able to
bring together different perspectives by incorporating teachers’ and students’ evaluations. The
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question of what students actually perceive when teachers make adaptations should be further
investigated in future studies (Vaughn et al. 1993).

Third, we only examined the hypothesized relation with regard to student-perceived
mathematics instruction. We focused on the domain of mathematics because, especially in
mathematics, students’ motivation declines during secondary school (Jacobs et al. 2002).
Identifying teaching behaviors that lead to high perceived teaching quality in this school
subject might not only be a way to increase students’ motivation but also allows to plan
instructional settings more effectively in this domain which is often perceived by students as
“boring,” “difficult,” and “not well taught” (Murray 2011).

Fourth, participation rate of contacted schools in this study was low, and we had to include those
schools in our sample that agreed to participate. Other studies are needed to test the relations shown
in this study in greater and more representative samples. However, participating schools were
representative in terms of school types existing in the targeted population of schools.

Implications and Conclusions

The main contribution of our exploratory study to the current research is to add to our knowledge
about how students perceive teachers’ efforts to individualize their instruction. In our study, teacher
individualization was not related to student-perceived cognitive activation and social support—two
important aspects of teaching quality. However, students did rate classroom management higher
when teachers reported to individualize. Classroom management, in turn, has been identified as
predictor of students’ achievement in primary school (Fauth et al. 2014), whereas cognitive
activation and social support were only related to subject-related interest.

Going beyond these findings, our results also contribute to the growing body of evidence that
classroom composition can differentially impact the relation between teachers’ behaviors and
students’ outcomes (e.g., perception of teaching quality, performance) (Decristan et al. 2017;
Koth et al. 2008; Pas et al. 2015; Rjosk et al. 2014). Taken together, these results have implications
for teacher training and professional development: Future teachers need to be made aware of the
potential context specificity of their behaviors. Different forms and aspects of individualization are
important aspects to be addressed in teacher education not only with regard to students’ achieve-
ments but also referring to students’ interests, pre-knowledge, and motivation. The specific contri-
bution of our exploratory study thereby is to highlight that the classroom context can interact with
processes of individualized teaching in secondary classrooms.
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