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In this study, we investigated effects of socioeconomic and language minority classroom composition on
students’ reading achievement and explored the mediating role of central features of instructional
quality, namely focus on language, student-oriented climate, and structured classroom management.
Analyses were based on data collected from 352 German ninth-grade classrooms across two measure-
ment points (t1, t2) in a multilevel framework. We found socioeconomic composition to be related to
individual reading achievement at t2 after accounting for the corresponding baseline assessment at t1.
However, the proportion of German language learners had no additional effect on reading achievement.
Our results also suggest that the effect of the socioeconomic composition on achievement may be
mediated partially by the teacher’s focus on language during instruction. We conclude that more
attention has to be paid to providing equal opportunities to all students in language classes.

� 2014 Elsevier Ltd. All rights reserved.
1. Introduction

Being able to read and understand texts is paramount to aca-
demic achievement and essential for preparing children and ado-
lescents for their educational and occupational future. Findings from
various international large-scale assessment studies indicate, how-
ever, that students from families with low socioeconomic status
(SES) and students with a language minority background reach
lower levels of reading achievement (e.g., OECD, 2010). Currently,
many education systems around the world are attempting to find
the best way to serve their heterogeneous bodies of students, as
schools and classrooms face high concentrations of low SES and
language minority students. Although the classroom composition
can affect learning (e.g., Van Ewijk & Sleegers, 2010a, 2010b), little is
known about the factors underlying such compositional effects.

A crucial factor might be instructional quality. Although the
acquisition of reading comprehension skills also occurs outside the
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school, it is a major focus of classroom instruction. Instruction is
influenced by the curriculum prescribed by a state or school dis-
trict, by programs at individual schools, by the characteristics of the
individual teachers as well as by the characteristics of the students
in the class. Literature suggests that instruction depends on class-
room characteristics (Helmke, 2010) and disadvantaged students
attend classes where instructional quality is lower, yet this dis-
cussion is mostly based on theoretical arguments and qualitative
research (see Hattie, 2002). Little is known about the effects of
instructional quality on the development of reading comprehen-
sion in classrooms with varying compositions of SES and language
minority students. Such knowledge, however, is important to un-
derstanding possible mechanisms causing classroom composition
to affect learning.

In the present study, we aim to shed light on the relationship
among classroom composition, instructional quality, and reading
achievement in the course of one school year. We present a first
attempt to systematically investigate the assumption of the medi-
ating role of instructional quality for classroom composition effects
in a large sample controlling for relevant background characteris-
tics. In the literature review, we first describe the theories and
present findings suggesting that characteristics of students in a
class may be relevant to learning (Section 1.1). These aspects lead to
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our research question on the relationship between classroom
composition characteristics and reading achievement. Second, we
explore the role of instructional quality for achievement develop-
ment in classrooms that differ in terms of their average SES and
proportion of language minority students (Section 1.2), referring to
our research questions on the mediating role of instructional
quality for classroom composition effects.

1.1. Classroom composition and achievement

Empirical findings indicate that students’ learning outcomes are
related to the composition of their learning environment. They
show that students tend to reach higher levels of achievement
when they are learning in schools or classrooms with a high
average SES even after the average prior achievement level of the
school or classroom is controlled (see meta-analysis by Van Ewijk &
Sleegers, 2010a).

Research on how achievement is affected by the proportion of
language minority students in a class has provided less conclusive
results. A number of studies found that the proportion of language
minority students has no additional relevance for achievement
after controlling for the average SES of students in a class and prior
achievement level (e.g., Stanat, Schwippert, & Gröhlich, 2010). In
contrast, some studies report that a higher proportion of language
minority students in a school or class may even lead to higher
achievement controlling for SES (e.g., Benner & Crosnoe, 2011) or
controlling for SES and prior achievement (e.g., Peetsma, Van der
Veen, Koopman, & Van Schooten, 2006), as students in such
learning environments encounter and have to work through con-
tradictions and discrepancies in everyday life, which helps them to
expand their intellectual capacities (Benner & Crosnoe, 2011).

Although effects of school and classroom composition on
achievement aredat least for SES andmeanprior achievementdquite
well documented in different countries, few studies have investigated
empirically why students perform differently in classrooms with
varying compositions of SES and language minority students (Van
Ewijk & Sleegers, 2010a). Several interrelated factors have been sug-
gested to make the SES or language minority composition of the
learning environment relevant to learning: (1) peer processes, (2)
school resources, and (3) instructional quality (see Thrupp, 1999;
Thrupp, Lauder, & Robinson, 2002; for a methodological perspective
by Harker & Tymms, 2004, and Hauser, 1970, see Section 5.1).

First, peers with a high SES may positively affect a student’s
individual achievement because these students may share values,
beliefs, and behaviors associated with learning and achievement
(e.g., positive attitudes towards school, optimism, and regular
school attendance). In classes with a large number of such students,
a positive learning culture fostering motivation to learn as well as
achievement may be likely to emerge (see Agirdag, Van Houtte, &
Van Avermaet, 2012; Goldsmith, 2011; Palardy, 2013). Likewise,
students may be better able to support each other by explaining
learning materials. In contrast, a high concentration of language
minority peers is assumed to have negative effects on a student’s
language-related achievement because there are fewer opportu-
nities to learn the language of instruction from interacting with
classmates (see Peetsma et al., 2006; Van Ewijk & Sleegers, 2010b).

Second, students with a high SES whose native language is the
language of instruction often attend schools with better resources
and favorable organizational and structural features such as, class
size, teacher qualifications, and programs that encourage learning
(Hattie, 2002; Rumberger & Palardy, 2005; Wilkinson, Hattie, Parr,
& Townsend, 2000). Parents with a high SES whose native language
is the language of instruction may deliberately choose schools
which are thought to offer better learning conditions due to the
resources they offer.
Third, classes with many high SES students whose native lan-
guage is the language of instruction are often provided with better
learning opportunities, for example, more challenging tasks and a
more student-oriented climate (see Section 1.2.2). This hypothesis,
suggesting that instructional quality serves as a possible mediator
for the relationship between classroom composition and student
achievement, is explored in the present paper. After describing the
construct of instructional quality in the next section, we explain
this argument in more detail.

1.2. The role of instruction for student achievement in classrooms
with varying compositions of SES and language minority students

1.2.1. Instructional quality and its relationship with student
achievement

It has been suggested that three basic dimensions of instructional
quality (as opposed to instructional quantity) related to student
learning are student-oriented climate, efficient classroom manage-
ment, and cognitively challenging learning opportunities (Baumert
et al., 2010; Klieme, Lipowsky, Rakoczy, & Ratzka, 2006; Pianta &
Hamre, 2009). These dimensions have been investigated mostly in
mathematics lessons but are assumed to be relevant in other school
subjects as well. This is most obviously the case for student-oriented
climate and structured classroom management. Cognitively chal-
lenging learning opportunities should be more domain-specific in
nature but also play an important role inmost subjects. For language
instruction, such as reading instruction, an indicator of cognitively
challenging learning opportunities is teachers’ focus on students’
language learning (see Klieme et al., 2008).

A focus on language during instruction refers to the targeted
attention a teacher pays to language-related aspects like writing or
speaking grammatically correct. A teacherwho places a special focus
on language during instruction is believed to set clear and high de-
mands and to offer challenging learning opportunities (Klieme et al.,
2008). Klieme et al. (2008) showed that a focus on language was
associated with higher gains in reading comprehension from the
beginning to theendofninth grade. FollowingSeidel andShavelson’s
meta-analysis (2007), focus on language can be classified as an in-
dicator of domain-specific components of instruction as it specially
refers to the content domainof language instruction. In classeswith a
student-oriented climate, teachers offer support for individual
learners and focus on making assignments comprehensible to stu-
dents. These characteristics are thought to influence students’ in-
terest and involvement during lessons and to promote learning
(Weinert, Schrader, & Helmke, 1989; see “goal-setting and orienta-
tion” in Seidel & Shavelson, 2007). Structured classroommanagement
refers to teacher behaviors such as pointing out important aspects of
a lesson or making sure that students pay attention throughout the
entire lesson. Well-structured classroom management allows stu-
dents to spendmore time on a task andonworkingwith the learning
material (Kunter & Baumert, 2006a; Weinert et al., 1989; see “orga-
nization of learning” in Seidel & Shavelson, 2007).

There is some inconsistency in the relative importance of these
dimensions of instructional quality across studies investigating the
effects on student outcomes. For instance, Seidel and Shavelson’s
(2007) meta-analysis found the largest effects on learning out-
comes for domain-specific components of teaching (that we deem
represented by focus on language in the present study) and only
very small effects for more distal components, such as the organi-
zation of learning. In contrast, in Wang, Haertel, and Walberg’s
(1993) review, classroom management as well as student and
teacher social interactionsdwhich are part of a student-oriented
climatedwere among the five most influential categories. Despite
this inconsistency, it can be assumed that focus on language,
student-oriented climate, and structured classroom management
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are main features of instructional quality fostering student
achievement in general independently of student characteristics.

1.2.2. Relationship among classroom composition, instruction, and
student achievement

Instructional qualitynotonly influencesachievementbutmayalso
be related to characteristics of classroom composition, such as
average SES of students, theproportion of languageminority students
or average prior achievement. More specifically, aspects of instruc-
tional quality maymediate the relationship between the average SES
or the proportion of language minority students in a class and indi-
vidual student achievement. Harker and Tymms (2004) describe this
perspective as “.the school’s provision of education is moulded by
thenatureof thestudentbody inways that influence theachievement
of individual pupils within it” (p. 180). Prominent proponents of this
perspective state that more attention should be paid to how
instructional quality in the classroom influences differences in out-
comes between classes (Hattie, 2002; Wilkinson et al., 2000).

Theoretical explanations why instructional quality may be
lower in classrooms with a low average SES or a high proportion of
language minority students independent of the prior achievement
level in the classroom include a number of aspects that potentially
altogether affect classroom instruction: First, teachers of socially
disadvantaged and/or language minority students tend to have
lower achievement expectations for those students (see Jussim &
Harber, 2005; Rumberger & Palardy, 2005; Tenenbaum & Ruck,
2007). Lowered expectations shape teachers’ behavior, which in
turn may cause lower student achievement. This behavior includes
offering fewer challenging learning opportunities and teaching at a
slower pace (see Babad, 1993; Gay, 2000). Teachers may also have
fewer positive interactions with these students (e.g., praise, affir-
mation) associated with a less supportive student climate. This
argument commonly stems from research in the US that assumes
and finds, among others, stereotype-based behavior of European
American teachers who treat Afro-American or Latino students
differently than European American students with whom they
share the same ethnic background (Casteel, 1998; for a meta-
analysis see Tenenbaum & Ruck, 2007).

Second, students and teachers jointly shape the learning envi-
ronment in which instructional processes take place, and student
characteristics may therefore be important. For instance, students’
work ethic or disciplinary climate affects the possibilities of how
instruction can be delivered (Barth, Dunlap, Dane, Lochman, &
Wells, 2004). This argument is in line with assumptions that
peers in low SES classrooms share fewer values, beliefs, and be-
haviors associated with learning and achievement (Agirdag et al.,
2012; Goldsmith, 2011; see Section 1.1).

Third, low SES and language minority students often attend
lower tracks which adhere to less demanding curricula, and
teachers in these tracks might be less qualified to deliver high
quality instruction (Hattie, 2002; Rumberger & Palardy, 2005;
Wilkinson et al., 2000).

The main question is whether the theoretically assumed media-
tion of compositional effects through instructional quality can be
empirically confirmed. Thus far, only few studies have analyzed the
relationship among SES or language minority classroom composi-
tion, instructional quality, and student achievement. Most studies
have focused on higher level school composition. For instance,
Raudenbush, Fotiu, and Cheong (1998) explored social and ethnic
inequality in access to resources for mathematics learning in eighth
grade. They found that, at the school level, students whose parents
had lower education or an ethnic background other than European
American were concentrated in schools providing less access to
favorable disciplinary climates, schools that offer algebra, teachers
trained in mathematics, and classrooms that emphasize reasoning.
However, the authors did not analyze the relationshipwith students’
achievement and thus a possible mediation model in their study.

Peetsma et al. (2006) referred to a Dutch study conducted by
Van der Veen (2002) which found evidence for the relationship
between SES and language minority composition on the one hand
and challenging instruction on the other hand. In schools with a
high proportion of immigrant children or students with less
educated parents, teachers focused more on basic skills and less on
higher order skills, such as employing reading strategies. However,
the authors did not provide information on the achievement
composition of the schools.

A recent study in the US found an effect of the average school
SES on students’ high school graduation and college enrollment
(Palardy, 2013). The effect was partially mediated by school prac-
tices that emphasize academics (i.e., academic climate, teacher
quality and teaching climate, and social engagement), controlling
for a large number of student and school background variables.
However, classroom instruction and effects on students’ achieve-
ment were not analyzed in this study.

At the classroom level, Vause, Dupriez, and Dumay (2010) found
that students gained higher scores in a mathematics test at the end
of grade six when theywere in classroomswith a high average level
of parental education and a large number of books. This result
remained even after controlling for prior achievement at individual
level at the beginning of the school year. Aspects of instructional
quality played a partially mediating role, especially classroom
management and teacher-led course rhythm (i.e., a teacher who
pays attention to each student’s time-on-task). The compositional
effect lost its strength when aspects of instructional quality were
taken into account, indicating that these factors mediate effects of
classroom composition related to SES. However, the authors did not
control for the achievement composition of the classrooms.

Evidence for a possible mediating effect of instructional quality
also stems from a study investigating the joint and net effects of
classroom composition and class processes in eighth-grade math-
ematics classrooms in Belgium, England, the Netherlands, and the
US (Dumay & Dupriez, 2007). Multilevel analyses revealed that
different aspects of classroom compositiondproportion of students
who speak the test language at home, mean educational resources,
parents’ education, and students’ educational expectationsdwere
directly related to students’ mathematics test scores. Additionally,
these classroom characteristics jointly affected test scores together
with classroom processesdclassroom climate, school climate,
perception of safety in school, curriculum covered, and emphasis on
homework. The proportion of between-class variance associated
with these joint effects varied between eleven and twenty-three
percent in the four countries. These results suggest that classroom
composition effects may be partly indirect, thus supporting the
mediation hypothesis. However, amediationmodelwas not directly
tested and as students’ prior achievement was not taken into ac-
count, it remains unclear if these effects are mainly due to differ-
ences in achievement composition of the classrooms under study.

In sum, the available research evidence suggests that the SES
composition of a classroom or school affects achievement inde-
pendently of students’ prior achievement, whereas the effects of
the proportion of languageminority students are less clear. There is
a number of theoretical arguments why both SES and minority
student composition may together be relevant for individual
achievement and classrooms with a low average SES and high
proportions minority students constitute overall disadvantageous
learning environments. A few studies have been conducted on the
relationship among classroom composition characteristics, aspects
of instructional quality, and achievement. Their results suggest that
these relationships may be in line with a mediation hypothesis.
However, none of these investigations has explored the relative
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effects of SES and language minority classroom composition con-
trolling for prior achievement and the extent to which these effects
are mediated by aspects of instructional quality.

2. The present study

The present study explored classroom composition effects with
respect to average SES and proportion of language minority stu-
dents on students’ reading achievement. The following two
research questions were addressed:

1. Are the SES and language minority classroom composition
related to students’ reading achievement when relevant back-
ground characteristics are controlled? We expected students in
classes with a high average SES to show higher achievement
than students in classes with a low average SES (Hypothesis 1a).
Moreover, in line with other studies on effects of the overall
proportion of language minority students, we expected the
proportion of language minority students to have no additional
independent effect on reading achievement beyond the effect of
the SES composition (Hypothesis 1b).

2. Are classroom composition effects mediated by characteristics of
instructional quality?Wehypothesized that theexpectedpositive
relationship between average SES and students’ reading
achievement could be explained by characteristics of instruc-
tionalquality. Inparticular,weexpected that instruction in classes
with a high average SESwould have a stronger focus on language,
a more student-oriented climate, and a more effectively struc-
tured classroommanagement (see Section 1.2). These features, in
turn, should be positively related to reading achievement. We
thus hypothesized that focus on language during instruction
(Hypothesis 2a), student-oriented climate (Hypothesis 2b), and
structured classroom management (Hypothesis 2c) would
partially mediate the expected SES composition effect.
3. Method

3.1. Participants and procedure

Our analyses were based on data from the Assessment of Stu-
dent Achievements in German and English as a Foreign Language
(DESI) study which investigated the development of language
competencies of ninth-graders in a large, nationally representative
sample of 220 randomly selected schools in Germany (DESI-
Konsortium, 2008). In each school, two classes were randomly
selected and all students in these classes participated in language
assessments at two measurement points: at the beginning and at
the end of school year 2003e2004. The DESI study was carried out
by a consortium of researchers headed by the German Institute for
International Educational Research (DIPF).

The sample of the present study included students in the eleven
western states ofGermany (8047 students in352 classroomsand181
schools; average number of students per classroom M ¼ 23). The
analyses were limited to the western states due to the very small
proportionof languageminority students in schools in eastern states
(see Federal Statistical Office Germany, 2012). Themean student age
wasM¼ 14.86 years (SD¼ 0.74) at the first measurement point and
52% of the students were female. Of the students, 22% indicated that
their native language was not German or another language in addi-
tion to German. We further refer to this group as “German language
learners” [GLLs] (classroom level distribution: M ¼ 23.70%,
SD ¼ 18.02%, Min. ¼ 0%, Max.¼ 88.20%). The average classroom SES
measured by the HISEI with a theoretical range from 16 to 90 (see
Section3.2)wasM¼50.16 (SD¼8.14,Min.¼31.41,Max.¼70.19). The
correlation between average SES and proportion of GLLs was
r¼�.50, indicating that these compositioncharacteristics are related
to each other to somedegree but far frombeing completely collinear.

In the German education system, students are assigned to
different school tracks after completing primary education. In 14
German states, secondary school starts after four years, in two
states after six years of primary education (KMK, 2012). “Haupt-
schule” is the lower track, also referred to as vocational track,
providing a basic general education and designed to prepare stu-
dents for occupations that require apprenticeships. “Realschule” is
the intermediate track, providing students with a more extensive
general education. “Gymnasium” is the academic track, leading to
the degree necessary for university entrance. “Gesamtschule”
basically combines all three tracks in a comprehensive school type
(see KMK, 2013). The different school tracks differ in their students’
achievement level at secondary school entry, but also in their
curricula and organizational structures. Therefore, school tracks
must be controlled for in analyses that aim at estimating net effects
of classroom composition and instructional processes.

Of the classes, 38%were located in a vocational track school, 29%
in an intermediate track school, 25% in an academic track school,
and 8% in a comprehensive school. There were only 27 classes of
comprehensive schools in the sample, and comprehensive and
lower track schools have no strict enrollment requirements, leading
to student populations rather similar to each other. Therefore, we
created the compound category “schools with a vocational track”
from these two school types. Additional analyses differentiating
between these two school types revealed that the effects are
comparable to the results in the present study.

3.2. Measures

At the end of ninth grade, students evaluated the instructional
quality of their German lessons on a questionnaire. These student
reports reflect instructional quality in a relative sense from the
point of viewof students in a classroom. The questionnaire included
12 aspects composed of several itemswhichwere rated on a 4-point
Likert scale. The 12 aspects represented three features of instruc-
tional quality, namely focus on language, student-oriented climate,
and structured classroom management. Table 1 gives an overview
of these aspects. The majority of the aspects were judged by all
students in each class, however for reasons of practicality 4 of the 12
aspects were randomly assigned to approximately 50% of the stu-
dents in each class. The ICC2 indicates the reliability of an aggre-
gated construct at the classroom level. It is estimated by applying
the SpearmaneBrown formula to the intraclass correlation (ICC)
measuring the agreement of student ratings in a classroom (Marsh
et al., 2012). The ICC2 values of the aspects indicate acceptable levels
of reliability (Lüdtke, Robitzsch, Trautwein, & Kunter, 2009).

Students’ reading achievement in German was assessed at two
measurement points with a standardized test designed by the DESI
research group to cover the grade 9 curriculum of language in-
struction. The complete test at t1 and t2 comprised the same four
literary and four factual texts and a total of 41 items. The itemswere
presentedmainly as multiple choice and short answer questions. At
both time points, each student received a sample of tasks in one out
of four booklets (matrix design). The booklets were rotated so that
no student received a task more than once. The items covered
various competencies, such as identifying details, making in-
ferences, using prior knowledge, or creating mental models
(Willenberg, 2007). A generalized Raschmodelwas used to estimate
student achievement scores on a common scale. Because of the
booklet rotation design used in the assessment, scores were gener-
ated using the plausible values (PV) technique (Adams, Wu, &
Carstensen, 2007). Five PVs were generated for each student at



Table 1
Overview of aspects and features of instructional quality: Number of items, reliabilities and item wording.

Aspect N (items) Cronbach’s alpha ICC2 Item wording example

Feature: focus on language
Importance of language-related competenciesa 10 .88 .67 How important is it for your teacher that..you can write

grammatically correctly?
Importance of oral competenciesa 3 .67 .67 .your pronunciation is clear and correct?

Feature: student-oriented climate
Support 3 .86 .83 If I need help, I get it from my German teacher.
Student orientation 6 .88 .85 If somebody has a good idea, my German teacher acknowledges

it.
Focus on student interests 2 .80 .84 My German teacher makes the lessons interesting to me.
Comprehensibility 3 .78 .83 The assignments in the German classes are clear and

comprehensible to me.
Classroom climate during Instruction 3 .85 .79 I get along well with my German teacher.
Positive culture of making mistakesa 14 .89 .83 I learn something new when my German teacher corrects my

mistakes.
Feature: structured classroom management
Organization of instruction 3 .79 .79 MyGerman teacher points out the important aspects of a lesson.
Instrumental motivation 3 .84 .79 My German teacher emphasizes that good German skills are

important for many professions.
Classroom management 2 .78 .86 My German teacher ensures the students pay attention

throughout the entire lesson.
Organization of group worka 3 .74 .84 Group work results are shared with the class at the end of the

German lesson.

Note. ICC2 ¼ reliability of classroom mean ratings.
a These aspects were randomly assigned to approximately 50% of the students in a class, all other aspects were assigned to each student in a class.
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each measurement point, scaled to have a mean score of 500 and a
standard deviation of 100 in the German student population at t2
(current sample distribution t1: M ¼ 502.90, SD ¼ 88.35, t2:
M¼504.21, SD¼95.42). EAP/PVreliabilitieswere .85 (t1) and .86 (t2).

The individual student characteristics included in the analyses are
language background, SES, gender, and prior achievement in
reading (reading score at t1). Students reported their native lan-
guage on the questionnaire. We compared students with only
German native language to “German language learners” [GLLs], that
is, students who indicated that their native language was not
German or another language in addition to German (dummy cod-
ing; German ¼ 0, GLL ¼ 1). We assessed the SES of a student’s
family by the “International Socio-Economic Index of Occupational
Status” (HISEI; Ganzeboom, De Graaf, Treiman, & De Leeuw, 1992).
The HISEI represents the highest occupational status of the stu-
dent’s mother or father, based on a classification of parents’ occu-
pation which the parents reported on a questionnaire. Additional
information on parents’ occupation was also reported by the stu-
dents on their questionnaire. We used student information only
when parents’ information was missing (see Section 3.3.1). We
assessed student gender in the tracking form. Information was
available for all students (dummy coding; male ¼ 0, female ¼ 1).

Classroom level characteristics included composition character-
istics of the classroom and school track. The individual level student
characteristics were aggregated to form proportion of GLLs, average
SES, proportion of females, and average reading score at t1. For
school tracks, we created two dummy variables “academic track”
and “school with a vocational track”, with “intermediate track” as
the reference category.

3.3. Data analysis

We used structural equation modeling to analyze the data (see
Bovaird, 2007). Four random intercept multilevel structural equa-
tionmodels were estimated to explore (1) the relationship between
the classroom composition characteristics and students’ reading
achievement after controlling for prior achievement and the other
covariates, and (2) the mediating role of instructional quality for
compositional effects on individual achievement. The software
Mplus (Version 6.1; Muthén &Muthén,1998e2010) was used for all
analyses. The analyses were conducted with sample weights at
both levels adjusting for different selection probabilities of students
and classrooms to obtain representative results (see analysis
strategy described by Nagengast & Marsh, 2012).

Metric background variables at the student level (SES, reading
score) were standardized, which implies centering at their grand
mean. Categorical variables (GLL, female) were neither centered
nor standardized. Consequently, the estimates of background var-
iables aggregated at the classroom level are interpretable as
compositional effects (Raudenbush & Bryk, 2002). The proportion
variables at the classroom level (GLLs, females) were divided by 10
to indicate steps of 10%. For example, an estimated regression co-
efficient of 0.5 for the proportion of GLLs in the class would imply
that a 10% increase in GLLs is associated with an increase in the
dependent variable by 0.5 standard deviations of the student dis-
tribution. With an average of about 23 students per class, 10%
corresponded to approximately two students.

The three features of instructional qualitywere analyzed as latent
variables at the classroom level with their aspects as indicator vari-
ables (see Table 1). For instance, the latent variable “focus on lan-
guage” is defined by the two indicators “importance of language-
related competencies” and “importance of oral competencies”. We
used a doubly latent approach with cross-level measurement
invariance (e.g., Lüdtke, Marsh, Robitzsch, & Trautwein, 2011; Marsh
et al., 2012). This approach comprises latentmeasurementmodels at
both levels and latent aggregation for the classroom level constructs.
An important advantage of a model with these features is that it
corrects possible measurement and sampling errors associated with
designs inwhich variables measured at the individual level are used
to operationalize a construct at the classroom level. Our focuswas on
classroom level effects of instructional quality as they represent the
shared perception of instructional characteristics of students in each
classroom (e.g., Lüdtke et al., 2009). However, it is important to
model additional relationships at the student level to control for
relationships between individual background variables and stu-
dents’ perception of instructional quality.

Confirmatory factor analyses showed a satisfactory fit of the
measurement models for the features of instructional quality (stu-
dent-oriented climate: c2 ¼ 166.484, df ¼ 23, p < .05, RMSEA¼ .028,
CFI ¼ .988, SRMRwithin ¼ .017, SRMRbetween ¼ .022; structured
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Fig. 1. Schematic depiction of the mediation model using the feature focus on language as an example.
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(i.e., between) effect.
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classroom management: c2 ¼ 43.751, df ¼ 7, p < .05, RMSEA ¼ .026,
CFI¼ .985, SRMRwithin¼ .017, SRMRbetween¼ .048; focus on language:
the model is saturated so that df ¼ 0 and the fit is perfect). A model
with three factors of instructional quality demonstrated a slightly
better fit than a model with only one overall factor (3 factor model:
c2 ¼ 928.642, df ¼ 112, p < .05, RMSEA ¼ .031, CFI ¼ .961,
SRMRwithin ¼ .033, SRMRbetween ¼ .077; 1 factor model:
c2 ¼ 1405.208, df ¼ 119, p < .05, RMSEA ¼ .037, CFI ¼ .939,
SRMRwithin¼ .041, SRMRbetween¼ .102;model fit comparison2: delta
CFI ¼ .022, see Cheung & Rensvold, 2002). Therefore, it seemed
justified to separately analyze the three different features of
instructional quality. See Fig. 1 for a schematic depiction of the
mediationmodel using the feature focus on language as an example.

3.3.1. Treatment of missing data
We adopted several measures to deal with missing values. Plau-

sible values for reading achievementwere generated for all students,
including those with missing data on test item information. The SES
scoreswere based on information in the parent questionnairewhich
62% completed. The DESI study authors replaced missing SES scores
by estimated values using multiple imputation (e.g., Rubin, 1987) on
the basis of additional information from the student questionnaire.
For 92% of the students, SES scores could be generated. In our rean-
alysis, we used these imputed scores. Students without any infor-
mation on their SES and/or GLL status (9%) were excluded from the
analyses. Indoing so,weused91%of theoriginal sample. Todealwith
item nonresponse on the instructional quality variables, whichwere
not imputed in the original data set, we used the full information
maximum likelihood (FIML) estimator implemented in Mplus. This
estimator applies a model-based approach to missing data (see
Enders, 2010), using all information available from the model vari-
ables to estimate the model parameters.
2 Due to our large sample size the c2 statistic is significant in each model. The c2-
difference test is also affected by sample size. We used delta CFI to compare the
models because it is less affected by sample size.
4. Results

4.1. Relationship between classroom composition and reading
achievement

In the first part of our analyses, we investigated whether the SES
and language minority classroom composition were related to
students’ reading achievement (see model 1 in Table 2; a model
which included only paths A of Fig. 1). For results of the student
level variables and fit indices see the Appendix A. The results
indicated that the SES classroom composition was significantly
related to individual reading achievement even after controlling for
prior achievement level in reading and the general achievement
level associated with school tracks.3 Students in classrooms with a
one standard deviation higher average SES showed half a standard
deviation better reading achievement.

No significant compositional effect of the proportion of GLLs in a
class on reading achievement emerged. Analyses not presented in
Table 2 revealed a negative compositional effect of the proportion
of GLLs on reading achievement when included as the sole pre-
dictor at the classroom level (b ¼ �.10, p < .001). This effect,
however, disappeared when the SES composition was also taken
into account. Thus, the proportion of language minority students
had no additional independent effect on reading achievement
beyond the effects of the SES composition.

4.2. Mediationof classroomcompositioneffectsby instructional quality

In the second part of our analyses, we investigated whether
classroom composition effects are mediated by characteristics of
instructional quality (see models 2e4 in Table 2). The pattern of
3 The predictors at the student and classroom levels were not highly interrelated,
thus multicollinearity was not a concern (Variance inflation factor [VIF] for SES:
level 1 ¼ 1.16, level 2 ¼ 4.78, bSES mean on GLLs% ¼ �.184; VIF for GLL: level 1 ¼ 1.10,
level 2 ¼ 1.53).



Table 2
Results of multilevel structural equation models with the reading achievement at measurement point two as outcome variable and features of instructional quality as
mediating variables (classroom level results).

Model 1 (without
instruction)

Model 2 (focus on
language)

Model 3 (student-
oriented climate)

Model 4 (structured
classroom
management)

b (SE) b (SE) b (SE) b (SE)

A) Reading achievement (t2) on composition variables
GLLs (%) e.02 (.02) e.04* (.02) e.03 (.02) e.03 (.02)
SES (Mean) .51*** (.12) .42*** (.12) .51*** (.12) .51*** (.12)
Reading achievement t1 (Mean) e.04 (.09) e.07 (.09) e.04 (.09) e.05 (.09)
Female (%) .02 (.02) .02 (.02) .02 (.02) .02 (.02)
Academic track .08 (.10) .11 (.10) .08 (.10) .08 (.10)
Vocational track e.21* (.09) e.26** (.09) e.23* (.09) e.23* (.09)

B) Instruction on composition variables
GLLs (%) e .09** (.03) .06* (.02) .09** (.03)
SES (Mean) e .45** (.17) .16 (.16) .12 (.15)
Reading achievement t1 (Mean) e .12 (.12) .01 (.10) .08 (.12)
Female (%) e .00 (.02) -.04 (.03) -.04 (.03)
Academic track e -.15 (.14) -.03 (.14) -.13 (.14)
Vocational track e .24 (.13) .36** (.13) .34* (.15)

C) Reading achievement (t2) on instruction (Level 2)
Instruction e .30* (.12) .08 (.06) .12 (.08)

R2 (Level 2 reading achievement t2) .48 .51 .48 .48
R2 (Level 1 reading achievement t2) .60 .61 .61 .61

Note. *p < .05, **p < .01, ***p < .001, Level 1 ¼ student level, Level 2 ¼ classroom level, GLLs ¼ German language learners, SES ¼ socioeconomic status. Regression coefficients
were standardized by the total variance of student level outcome variable (see Marsh et al., 2012).
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compositional effects on reading achievement in models 2e4 was
comparable to that of model 1. Again, the SES composition was the
mostpowerful predictorof individual achievement (pathsA inFig.1).

In a next step, we focused on the relationship between class-
room composition and instructional quality (paths B in Fig. 1). The
results indicated that the three aspects of instructional quality were
associated with classroom composition characteristics. In classes
with a higher average SES, students reported a strong focus on
language learning. In classes with a higher proportion of GLLs,
students also reported a stronger focus on language, anddin
additionda more student-oriented climate and structured class-
room management. However, these effect sizes were small.

In a next step, we focused on the relationship between
instructional quality and reading achievement (path C in Fig.1). The
results of model 2 indicated a positive effect of the class’s overall
perception of focus on language during instruction on the in-
dividuals’ achievement. Students in classes with a stronger focus on
language showed higher reading achievement after one school
year. However, the results of model 3, which included student-
oriented climate, and those in model 4, which included struc-
tured classroom management, indicated that these two aspects of
instructional quality were not related to reading achievement after
one school year. Thus, these aspects do not seem to mediate
compositional effects on reading achievement.

The average SES of students in a class was associated with focus
on language, which in turn was associated with achievement. This
suggests that the SES composition effect could partially be medi-
ated by focus on language. To test the mediation we computed the
indirect effect and applied the delta method to determine the
corresponding standard error (see Nagengast & Marsh, 2012;
Raykov & Marcoulides, 2004). As indicated by the associated delta
test, the indirect effect of average SES on reading achievement (not
presented in Table 2) was, in fact, marginally significant (b ¼ .14,
SE ¼ .08, p ¼ .086). This suggests that a small part of the SES
composition effectdthat is, the result that students showed higher
achievement in classes with a higher average SES after correction
for individual SES and the other covariatesdmay be due to differ-
ences in the focus on language during instruction. In classes with a
higher SES composition, there seemed to be a stronger focus on
language, which in turn was associated with higher achievement.
As the proportion of GLLs was not directly related to reading
achievement (see Section 4.1) we did not investigate mediating
effects for this composition characteristic.

5. Discussion

In this study, we aimed to shed light on the relationship among
two aspects of classroom composition, instructional quality, and
reading achievement. We investigated whether SES and language
minority classroom composition are related to students’ reading
achievement. In line with Hypothesis 1a, we found that students in
classes with a higher average SES reached higher achievement
levels, replicating results of former studies (e.g., Van Ewijk &
Sleegers, 2010a). That is, independent of their individual back-
ground characteristics, students in classes with a higher average
SES reached higher test scores after one school year. As predicted by
Hypothesis 1b, the proportion of language minority students had
no effect on students’ reading achievement beyond class-average
SES and prior achievement (see Stanat et al., 2010).

Next,we exploredwhether the classroomcomposition effects are
mediated by characteristics of instructional quality. Regarding Hy-
pothesis 2a on the mediating role of focus on language during in-
struction, the findings suggest that in classrooms with a lower
average SES, teachers tend to focus less on challenging language in-
struction (see also Dumay&Dupriez, 2007; Vander Veen 2002, cited
by Peetsma et al., 2006). These students seem to receive instruction
that fosters their reading development less than students in classes
with a high average SES. After taking focus on language into account,
the direct SES composition effect on achievement declined by about
one fifth. Our large sample size enabled us to reveal this reduction of
the direct SES composition effect when including focus on language
during instruction. However, the indirect SES effect on achievement
was rather small and only marginally significant. Even though the
instructional effect and the explained variancewere rather small, the
findings can inform future research. In studies on teaching and
learning, small effects are common, due to the large number of
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factors potentially influencing student achievement (Lanahan,
McGrath, McLaughlin, Burian-Fitzgerald, & Salganik, 2005; Seidel &
Shavelson, 2007). However, the only marginally significant medi-
ating effect suggests that this characteristic of instructional quality
operationalized in its present form was no powerful mediator of
composition effects. It is up to future research to investigatewhether
a more specific conceptualization of a focus on language during in-
struction shows more decisive results.

Furthermore, we found no support for the hypothesis that
student-oriented climate (Hypothesis 2b) or structured classroom
management (Hypothesis 2c) mediates the SES composition effect.
The low association between the two instructional features and
reading achievement contradict some studies indicating a positive
relationship between these characteristics and achievement in
mathematics (e.g., Kunter & Baumert, 2006a; see Wang, Haertel, &
Walberg, 1993). However, after taking differences between school
tracks into account, Kunter and Baumert (2006a) did not find an ef-
fect of classroom management. In conclusion, findings about the ef-
fects of classroom management on achievement are inconclusive.
Furthermore, our study focusedon readingachievement, anoutcome
that is less strongly related to the curriculum as mathematics
achievement, making strong effects less likely. Student-oriented
climate may be more relevant for psychosocial outcomes, such as
learning motivation (see Klieme, Steinert, & Hochweber, 2010).

5.1. Limitations and future research

The present study has some limitations which should be
addressed in future research. First, instructional quality was based
solely on student ratings which are valid indicators for some
instructional features (De Jong & Westerhof, 2001; Kunter &
Baumert, 2006b; Wagner, Göllner, Helmke, Trautwein, & Lüdtke,
2013). Student ratings are superior to those of teachers because
they include a large number of raters and they provide more reli-
able information than external observations as students share a
common experience in the classroom based on a large number of
observations. Despite the advantages of student ratings, a common
frame of reference across classrooms cannot be taken for granted. It
is also possible that students in classrooms with varying compo-
sitions of SES and language minority students systematically differ
in their expectations about what instruction should be like. As all
data sources go along with specific strengths and weaknesses
(Turner & Meyer, 2000), future studies should include classroom
observations and external ratings (Praetorius, Lenske, & Helmke,
2012) to gain more comprehensive insights into classroom in-
struction and its mediating role for compositional effects.

Second, the students in our sample were already attending their
respective classes for up to four years at measurement point one
(grade 9), providing a long period of time for classroom composi-
tion to affect learning. Therefore, additional effects of classroom
composition on reading achievement at the end of grade 9 were
expected to be small. Moreover, reading comprehension skills
improve only marginally during one school year in this age group,
making large effects less likely. That is, our study may provide only
a snapshot of processes that may have been more pronounced or
even different in kind during the preceding school years. Future
studies should explore composition and mediating effects over a
longer period and start for example with the beginning of sec-
ondary school when classes are composed.

Third, achievementdevelopment is not theonlyeducational goal.
Future studies should examine the effects of classroom composition
and instructional quality on diverse goals of schooling in the cogni-
tive, affective, and social domains (e.g., interest in reading or reading
motivation) to be able to gain further insight into the relationship
between composition, instruction, and educational outcomes.
Fourth, more data is needed to disentangle the relationships
among school tracks, prior achievement, composition characteris-
tics, and instructional quality. For this purpose, future studies
should analyze student achievement in several classrooms that are
taught by the same teacher but vary in their composition. Such a
strategy could not be pursued in the present study because there
were no such cases in our sample.

Finally, beyond the restrictions of our study, compositional an-
alyses in general are criticized because models are allegedly inad-
equately specified (Harker & Tymms, 2004; Hauser, 1970). More
precisely, these authors argue that spurious effects arise if level-1
variables were assessed with low reliability and validity or cova-
riates at level 1 were omitted. However, our variables analyzed at
level 1 constitute reliable and valid measures related to students’
reading achievement that are theoretically sound and commonly
used in international large-scale assessment studies (OECD, 2010).
In addition, Thrupp et al. (2002) concluded from their review that
compositional effects exist (see also Van Ewijk & Sleegers, 2010a),
even though one can never be completely sure about an omitted
variable bias.

5.2. Conclusion

The findings of the present study confirm once again that it is
not the proportion of languageminority students but rather the SES
classroom composition that matters for the academic achievement
of students. This may suggest that SES desegregation could be ad-
vantageous for students’ achievement development in low SES
areas. However, it may be possible to counteract segregation effects
if factors that reduce compositional effects (i.e., instructional
quality) are identified. Our findings suggest that focus on chal-
lenging language instruction might affect compositional effects on
reading achievement. Thus, characteristics of instructional quality
that are closely linked to language achievement seem to be more
relevant for reducing compositional effects on reading than char-
acteristics that are more loosely connected to language achieve-
ment (i.e., classroommanagement). In our analyses wewere able to
gain insight into thesemechanisms based on a large, representative
sample of complete classrooms investigated at two measurement
points. The analyses represent a first systematic investigation of the
assumption that students in classrooms with a high number of
disadvantaged students attain poorer achievement because they
receive instruction of lower quality.

In particular, we investigated effects in language instruction, a
domain that is less researched than mathematics and science in-
struction. The findings suggest that more attention has to be paid to
providing equal opportunities to all students in classrooms with
varying SES compositions in language classes. Yet, it is necessary to
gainmore insights intowhich specific activities aremost relevant to
foster cognitively challenging learning opportunitiesdrepresented
in this study by teachers’ focus on language in language instruction.
The present study suggests that, from a student perspective,
teachers in classrooms with varying SES compositions may differ in
the emphasis of correct language use during language-related ac-
tivities, such aswritingor speaking, in the standards the teacher sets
in instruction, and the level of challenging instruction. However,
these results do not provide information on teachers’ activities in
their classroom. Therefore, more research is needed about how
these general characteristics translate into action, that is, for
example, frequent instruction of grammar, ongoing student feed-
back and correction of language mistakes, or explicit explanation of
the importance of correct language use in education.

In conclusion, our findings can add to the body of knowledge on
compositional effects and in particular to the research on the
mediating role of instructional quality. These are necessary steps to
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gain insight into how instruction can be organized to provide equal
opportunity to all students and thereby allow common educational
goals to be met.
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Appendix A
Results of multilevel structural equation models with the reading achievement at measurement point two as outcome variable and features of instructional quality as
mediating variables (student level results), continuation of Table 2.

Model 1 (without
instruction)

Model 2 (focus on
language)

Model 3 (student-
oriented climate)

Model 4 (structured
classroom
management)

b (SE) b (SE) b (SE) b (SE)

A) Reading achievement (t2) on student background variables
GLL e.17*** (.03) e.17*** (.03) e.17*** (.03) e.17*** (.03)
SES .02 (.01) .02* (.01) .02 (.01) .02 (.01)
Reading achievement t1 .76*** (.01) .76*** (.01) .76*** (.01) .76*** (.01)
Female .12*** (.03) .11*** (.03) .11*** (02) .11*** (.02)

B) Instruction on student background variables
GLL e e.01 (.07) e.03 (.04) .06 (.05)
SES e e.05 (.03) e.04 (.02) e.04 (.02)
Reading achievement t1 e .12** (.04) .12*** (.03) .06 (.03)
Female e .32*** (.05) .31*** (.04) .29*** (.04)

C) Reading achievement (t2) on instruction (Level 1)
Instruction e .06* (.03) .04* (.02) .07** (.03)

Fit statistics
c2 (df) 0.001 (0) 85.720 (12) 452.986 (83) 224.157 (43)
RMSEA 0 .028 .024 .023
CFI 1 .982 .977 .969
SRMRwithin 0 .013 .015 .016
SRMRbetween 0 .024 .030 .050

Note. *p < .05, **p < .01, ***p < .001, Level 1 ¼ student level, GLL ¼ German language learner, SES ¼ socioeconomic status. Regression coefficients were standardized by the
total variance of student level outcome variable (see Marsh et al., 2012). Model 1: The model is saturated so that df ¼ 0 and the fit is perfect.
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