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a  b  s  t  r  a  c  t

This  study  examined  associations  between  the  classroom  percentage  of dual  language  learners  (DLLs),
observed  classroom  quality,  and  children’s  German  majority  language  skills.  The  cross-sectional  sample
of 2.5  years  olds  (n = 93 immigrant  DLLs  and  n  =  363  monolingual  German-only  learners)  was  clustered
within  n  = 197  classrooms.  Classrooms  with  higher  percentages  of  DLLs  demonstrated  slightly  lower  levels
of overall  classroom  process  quality.  DLLs  scored  about  1 SD below  monolingual  children  on  German
language  skills  when  adjusting  for family  and  classroom  covariates.  Moderation  analyses  revealed  that
this  difference  did not  depend  on  the  percentage  of  DLLs  in a classroom.  In  fact,  the  classroom  percentage
of  DLLs  was  related  to children’s  German  skills  only  when  omitting  the  child  level  language  status  (DLL
hildcare
ilingual children

mmigrant children
ocabulary

vs.  monolingual)  from  the analyses.  However,  classroom  quality  moderated  the  difference  between  DLLs’
and  monolingual  children’s  German  skills.  This  difference  was  estimated  as about  only  0.5  SD  for  DLLs  and
monolingual  children  experiencing  higher  classroom  quality,  but as about  1.5  SD  for  those  experiencing
lower  quality.  We  conclude  that high  quality  classrooms  may  promote  the majority  language  skills  of
DLLs.

© 2019  The  Authors.  Published  by Elsevier  Inc. This  is an  open  access  article  under  the CC  BY-NC-ND
Harmonious dual language development – a “clearly positive
xperience with bilingualism” (De Houwer, 2015, p. 170) – is a
esirable objective for the increasing numbers of children with

mmigrant roots that are likely to grow up with two languages
Organisation for Economic Co-operation and Development, 2018;
nited Nations Department of Economic and Social Affairs, 2017).
his objective calls for an environment where dual language learn-
rs (DLLs) can develop both their heritage and majority languages to
erve them in forming family and peer relationships, constructing
ultural identities, navigating everyday life and succeeding aca-
emically. The present study contributes to understanding the role
f early childhood education as a developmental context for chil-
ren acquiring the majority language.

Our focus is on DLLs with an immigrant background and their
erman-only learning monolingual peers without an immigrant

ackground. Around the beginning of primary school, these DLLs
ften score lower on tests of the majority language than mono-
ingual children (Linberg, Schneider, Waldfogel, & Wang, 2019).
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During the later school years, students with an immigrant back-
ground are also outperformed on tests of academic achievement
by non-immigrant peers (UNICEF Office of Research, 2018). While
heritage language skills may  also play a role in academic out-
comes, the importance of majority language skills is undisputed
(Kristen et al., 2011; Prevoo, Malda, Mesman, & van IJzendoorn,
2016). There is some evidence that early childhood education can
support DLLs (Buysse, Peisner-Feinberg, Páez, Hammer, & Knowles,
2014). Thus, we examined how two features of early childhood edu-
cation classrooms, namely their composition and overall quality,
are connected to the majority language skills of young DLLs with
an immigrant background and monolingual children without an
immigrant background.2

We defined classroom quality as the so-called process qual-
ity consisting of teacher-child interactions and classroom features
that foster children’s safety, positive relationships and classroom
climate, and provide a stimulating environment with many learn-
ing experiences (Harms, Cryer, & Clifford, 2005; Melhuish et al.,

2008; Sylva et al., 2007). German language skills were assessed
via early majority language vocabulary, an important indicator of
overall skills in that language (Berendes, Weinert, Zimmermann, &

2 For readability’s sake, we refer to the two groups as “immigrant DLLs” and “non-
immigrant monolingual children”.
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rtelt, 2013), as well as a predictor of later literacy development
nd academic achievement (Bleses, Makransky, Dale, Højen, & Ari,
016; Lee, 2011). We  used the broad term “DLLs” to refer to young
hildren who are exposed to two languages (Hammer et al., 2014).
ur study provides findings from outside the United States using a
ationally representative sample from the German National Study
f Child Care in Early Childhood (NUBBEK study; Tietze et al., 2013).
oreover, our study focuses on 2.5 year olds, an age group for which

esearch is sparse. Our review of the extant literature on effects of
lassroom composition and quality draws on publications avail-
ble in English, usually from the United States, as well as on the
ew German studies.

. Immigrant DLLs and non-immigrant monolingual
hildren

In this study, we compared immigrant DLLs’ majority language
kills as assessed through vocabulary to those of non-immigrant
onolingual children. The early differences between the majority

anguage skills of immigrant DLLs and non-immigrant monolingual
hildren are likely formed by multiple factors including differences
n socioeconomic status (SES) and the home language and literacy
nvironment (Hammer et al., 2014; Hoff, 2018). More specifically,
he quantity and quality of exposure to each language have been
ound to be important predictors of DLLs’ skills in each language
Unsworth, 2016). DLLs may  on average receive less majority lan-
uage exposure as their total language exposure is divided over two
anguages. Moreover, DLLs may  also sometimes receive later expo-
ure to the majority language (e.g., if the majority language is not
poken in the family). Thus, differences between DLLs’ and mono-
ingual children’s skills are perhaps normative and may  indeed still
e evident into adulthood for outcomes such as vocabulary (Hoff,
018). Importantly, when considering the heritage and the major-

ty language together, DLLs’ total vocabulary may  be at least as large
ver even larger as that of monolingual children (Hoff, 2018). Thus,
he goal may  not be for DLLs to become indistinguishable from

onolingual children, or “two monolinguals in one” (Grosjean,
989, p. 3). Moreover, understanding how to support DLLs’ major-

ty language skills is only “half of the picture”. From the United
tates, there is evidence that including the heritage language into
arly childhood education curricula can benefit DLLs (Buysse et al.,
014). However, the great wealth of different heritage languages
epresented in German early childhood education centers (Kohl,

illard, Agache, Bihler, & Leyendecker, 2019) does not lend itself to
traightforward solutions on how to simultaneously incorporate all
f them. Thus, we focus on understanding how early childhood edu-
ation can support DLLs in building an early foundation of strong
ajority language skills.

. Classroom composition and majority language skills

Attending a culturally diverse classroom is beneficial for chil-
ren’s intergroup attitudes (Pettigrew & Tropp, 2006). However, in
he German public and media, classroom composition is primar-
ly considered as a potential risk factor for language development
Frigelj, 2018; Wandt, 2018). The general expectation appears to
e that attending a classroom with children who, for various rea-
ons, have lower majority language skills, will slow individual
hildren’s majority language learning. One rationale for such expec-
ations is that children may  benefit from communicating with
eers who have higher majority language skills (Justice, Petscher,

chatschneider, & Mashburn, 2011; Mashburn, Justice, Downer, &
ianta, 2009). Moreover, DLLs may  also benefit from majority lan-
uage exposure through peers (Palermo et al., 2014; Palermo &
ikulski, 2014).
rch Quarterly 49 (2019) 269–281

In our study, we examined composition in terms of the per-
centage of DLLs in a classroom. Previous evidence on the effects
of linguistic composition comes from preschool-age children. One
study from the United States found a negative relation between a
high percentage of DLLs and individual DLLs’ English vocabulary
(Garcia, 2018). Other studies from the United States and Germany
produced null effects on DLLs and monolingual children (Hindman
& Wasik, 2015; Kohl et al., 2019). Using a slightly different com-
position measure, German studies showed that only DLLs’ but
not monolingual children’s majority language skills were nega-
tively related to the classroom percentage of immigrant children
(Ebert et al., 2013; Klein & Becker, 2017). One possible explana-
tion is that children who, on average, have less exposure to the
majority language at home, are more sensitive to variations in class-
room majority language exposure. However, positive effects of a
high classroom percentage of DLLs on majority language skills are
also conceivable. For example, DLLs may  feel more encouraged to
actively use their emerging majority language when surrounded
by many other beginning learners. We  are not aware of studies
on the connection between classroom composition and language
outcomes of very young DLLs and monolingual children. Thus, we
examined whether the classroom percentage of DLLs was related
to children’s German language skills, whether such an association
was stronger for DLLs than for monolingual children, and whether
the strength of such an association depended on classroom quality.

3. Classroom quality and DLLs’ majority language skills

There is agreement that the overall quality of early child-
hood education is positively associated with children’s language
skills (often assessed via receptive vocabulary), albeit modestly
(Burchinal, Kainz, & Cai, 2011). However, there are some caveats.
Most of the studies stem from the United States, and there are
only few studies of very young children. Further, several larger
studies from the United States excluded families or children who
were not fluent in English. Thus, they limited their analyses of how
classroom quality can specifically support the development of DLLs
(e.g., National Institute of Child Health and Human Development
Early Child Care Research Network (NICHD ECCRN), 2002; Peisner-
Feinberg et al., 2001). This is unfortunate as there is evidence that
DLLs may  especially benefit from higher quality. A German study
revealed that classroom quality, as measured by the literacy sub-
scale of the Environmental Rating Scales extension, was modestly
connected to German skills at age three only for children whose
parents were not native speakers of German (Ebert et al., 2013).
Another German study suggested that quality was only related to
the majority language skills of DLLs with relatively little exposure to
German (Kohl et al., 2019). Similarly, a study from the United States
showed that a specific measure of classroom language interactions
was connected only to the English outcomes of DLLs with very low
initial majority language skills (Sonnenschein, Thompson, Metzger,
& Baker, 2013). Thus, we examined whether classroom quality was
related to the size of the difference between DLLs’ and monolingual
children’s German majority language skills.

4. German early childhood education

Publicly subsidized early childhood education centers (“Kita”
in German) are a hallmark of the German education system. Cen-
ters are either public or run by church groups or other non-profit
organizations. They are heavily regulated, and programs are thus

very similar regardless of their provider. This type of “Kita” cen-
ter is much more affordable than many options in the United
States as fees are tied to parents’ income (Cryer, Tietze, & Wessels,
2002). Twenty-eight percent of children under three years of age
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Fig. 1. Schematic depictio

ttend such centers (Statistisches Bundesamt, 2018). The atten-
ance rate for children from immigrant families under the age of
hree is relatively low even though it increases markedly later on
Alt, Berngruber, & Pötter, 2016; Schober & Spiess, 2013; Tietze
t al., 2013). Overall, classroom quality in “Kitas” is only moderate
Suchodoletz, Fäsche, Gunzenhauser, & Hamre, 2014; Tietze et al.,
013). There is a shortage of placements, especially for children
nder three years of age (Bundesministerium für Familie, Senioren,
rauen und Jugend, 2018). Obtaining a spot in a center can be chal-
enging and may  entail multiple visits to sign up for waiting lists as

ell as follow-up calls.
Germany is highly diverse: every third child has an immigrant

ackground (Statistisches Bundesamt, 2016). Turkish and Russian
peakers form the two  largest heritage language groups (Brehmer,
007). Immigrant DLLs are likely to attend a center with many other
eers from similar backgrounds (Gambaro, 2017). Kita classrooms
ith a higher proportion of children with an immigrant back-

round may  be of slightly lower quality (Becker & Biedinger, 2016;
uger, Kluczniok, Kaplan, & Rossbach, 2016). Bilingual programs for
immigrant languages” such as Turkish and Russian are very rare
Frühe Mehrsprachigkeit an Kitas und Schulen e.V., 2019). Teachers
n Kita centers almost exclusively use the German language (Bihler,
gache, Schneller, Willard, & Leyendecker, 2018).

. This study

Our overarching aim was to uncover how early childhood edu-
ation can support immigrant DLLs in developing their majority
anguage skills. We  had four research questions. First, we exam-
ned whether classroom composition in terms of the percentage

f DLLs was related to classroom quality (RQ1). We  expected to
eplicate the findings from Tietze et al. (2013) who used a larger
ample of classrooms from the NUBBEK study and found a mod-
st negative association while controlling for structural classroom
e research questions 2–4.

characteristics. Second, we examined whether classroom compo-
sition was related to children’s German skills (RQ2). Based on
previous research, we expected a negative connection between the
classroom percentage of DLLs and children’s German skills, espe-
cially for DLLs. The third research question was whether classroom
quality moderated a potential connection between classroom com-
position and children’s German skills (RQ3). The fourth research
question was  whether the difference between DLLs’ and monolin-
gual children’s German skills was  smaller for children who attended
classrooms of higher quality (RQ4). Based on the assumption that
early childhood education classrooms provide a crucial portion of
German exposure for DLLs, we expected that their German skills
would be more strongly positively connected to classroom qual-
ity than the skills of their monolingual peers. Fig. 1 schematically
depicts the last three research questions, all three involving the
presence of interaction effects. For the last three research ques-
tions, we controlled for structural characteristics of the centers as
well as for several socio-demographic, child and family character-
istics that may  be connected to either DLL status, self-selection into
centers of differing composition or quality, or children’s language
learning (NICHD ECCRN & Duncan, 2003).

6. Method

6.1. Data and sample

Data stem from the subsample of 2.5 year olds attending Kita
centers in the NUBBEK study (Tietze et al., 2013). For NUBBEK,
a stratified random sample of classrooms was  drawn from 32
geographic regions representative of Germany and located in

eight federal states. A comparison between all mothers of 2.5-
year-olds in the larger NUBBEK sample and German census data
showed that mothers were representative in terms of their employ-
ment status and family status. Of NUBBEK immigrant mothers,
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Table 1
Sample characteristics and descriptive data for dual language learners (DLLs) and monolingual children for all analyzed variables on the child level (N = 456).

DLLs (total n = 93) Monolinguals (total n = 363) t or �2 – values

M (SD) or % Range n M (SD) or % Range n

Focal outcome and predictor variables
German language skills (PPVT-4) 18.2 (8.3) 0–35 83 29.3 (6.0) 0–40 361 11.5***

Classroom quality (ITERS-R) 3.6 (0.8) 1.9–5.3 91 4.0 (0.80) 1.9–6.1 360 3.8***

DLLs in classrooms (%) 42.5 (31.4) 0–100 93 10.8 (16.3) 0–100 363 −9.4***

Classroom control variables
Mixed aged classroom 50.5 93 27.3 363 18.4***

Children–teacher ratio 6.1 (2.5) 1.4–14.0 91 5.7 (2.4) 1.5–15.0 359 −1.6
Teachers’ education ≥upper secondary 34.4 93 34.2 363 0.002

Child  and family control variables
Child’s age (months) 33.6 (2.1) 29.6–37.0 93 33.0 (2.0) 29.2–37.0 363 −2.3*

Girls 38.7 93 51.2 363 4.7*

Child’s healtha 4.31 (0.5) 2.5–5 93 4.5 (0.5) 3–5 350 2.80
No.  of children in household <15 yrs. 1.8 (0.7) 1–7 93 1.7 (0.7) 1–4 363 −1.3
Age  of enrollment into childcare (months) 22.5 (7.4) 2–34 91 16.0 (6.7) 0–34 360 −8.1***

Weekly hours in childcare 26.1 (7.0) 11.0–38.5 88 25.4 (7.4) 5.5–41.0 363 −0.7
Mother’s age (years) 32.5 (4.8) 22.8–44.6 92 34.7 (5.2) 18.9–47.0 363 3.6***

Parents’ education ≥ upper secondaryb 37.6 93 67.2 363 27.3***

Parental low occupational statusc 67.7 93 32.0 363 39.8***

Net equivalized household income (D ) 1134 (548) 335–4048 82 1851 (834) 292–6667 328 9.4***

Difficulty finding daycare/preschoold 1.9 (0.5) 1.0–3.0 87 1.7 (0.5) 1.0–2.7 351 −4.0***

Lack of help with childcare in familyd 2.3 (0.7) 1.0–3.0 92 2.0 (0.7) 1.0–3.0 362 −2.4*

Language development stimulation (z-scores)e −0.3 (0.7) −2.7–0.8 87 0.1 (0.6) −2.4–0.8 352 4.3***

Organization and opportunities (z-scores)e −0.4 (1.0) −3.2–0.9 86 0.1 (0.8) −6.6–0.9 345 4.4***

Notes: t-test for independent sample means (df = between 408 to 454), Pearson �2-test for counts (df = 1).
a See Section 6.
b ≥Level 4 of the International Standard Classification of Education 1997.
c Parental low occupational status according to Erikson–Goldthorpe–Portocarero ≥ III.
d Mothers’ reports (1 = access to childcare/help within family, 2 = some access, 3 = difficulties finding daycare/lack of help within families).
e Indices of the Home Observation for Measurement of the Environment (see Section 6 on measurement details).
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* p < .05.
**p < .01.

*** p < .001.

0% were employed (employment rate of immigrant mothers
n Germany: 32%) and 9% were single mothers (percentage of
mmigrant mothers in Germany that are single: 7%). Of NUBBEK
on-immigrant mothers, 62% were employed (non-immigrant
others in Germany: 66%) and 13% were single mothers (non-

mmigrant mothers in Germany: 12%). However, the NUBBEK
others’ education was slightly higher than that of mothers in
ermany as measured by the International Standard Classification
f Educational Degrees 1997 (NUBBEK immigrant mothers: 3.2 vs.
.6 for immigrant mothers in Germany, NUBBEK non-immigrant
others: 4.1 vs. 3.6 for non-immigrant mothers in Germany) (Döge

t al., 2013; Schneider, 2008). The NUBBEK study excluded children
ho had severe disabilities or were born very prematurely. The full
ata set is available at the GESIS Data Archive under the https://
oi.org/10.4232/1.12297 (Leyendecker, Agache, & Madsen, 2014;
ietze et al., 2015).

Centers selected for participation handed out invitations to
ll potentially eligible families with children who  spoke German,
urkish, or Russian at home. In order for children from Russian
peaking families to take part in the NUBBEK study, the target
hild’s mother had to report being born in the Former Soviet Union.
or children from Turkish-speaking families, the selection criteria
ere somewhat different because there were also second gener-

tion mothers of Turkish origin in Germany (immigration from
urkey started decades earlier than immigration from the Former
oviet Union): the target child’s mother or at least one maternal
randparent had to be born in Turkey. Mothers’ or maternal grand-
arents’ birthplaces were used as criteria as mothers frequently
ssume more responsibilities in caring for young children than do

athers (Tietze et al., 2013). While the NUBBEK study used chil-
ren’s immigrant background as a criterion, we were specifically

nterested in the children growing up as DLLs among those with
n immigrant background. Thus, for our study, children with an
immigrant background whose parents spoke to them solely in Ger-
man  (as indexed by mothers’ reports) were excluded. All children
received exposure to German in their classrooms. The remain-
ing children were considered Russian–German or Turkish–German
DLLs (referring to their two languages and not nationalities). From
the non-immigrant subsample, we selected only the monolingual
children and excluded children whose parent spoke to them in
a language other than German. Lastly, only cases with complete
information on their classroom’s composition were retained.

The final sample for this study consisted of n = 93 DLLs
with an immigrant background (63 Russian–German, and 30
Turkish–German), and n = 363 non-immigrant monolingual chil-
dren. On average, the total of n = 456 children were 33 months old
(SD = 2, range 29 –37). Of each the DLL and monolingual subsam-
ples, 90% had been enrolled in no other center prior to the current
one. All mothers of monolingual children were married or living
with a partner, whereas this was the case for 88% of mothers of
DLLs. Further descriptive information for the DLL  and monolingual
subsamples is presented in Table 1.

The children attended one of 197 classrooms in 188 centers. Of
the classrooms, 55% were exclusively for children under three years
of age, whereas the remaining 45% were “mixed-age” classrooms
for children ranging in age from 0 to 6 years. An average classroom
in had 22% DLLs, and 16% of the classrooms had a relatively high
percentage of DLLs (over 35%). On average, there were six children
per teacher in a classroom (SD = 2.7).

6.2. Procedure
NUBBEK was  a cross-sectional study conducted from March
2010 to January 2011, with one time point of data collection
for each target child. Data were collected when target children
were approximately 2.5-years old, which means that some chil-

https://doi.org/10.4232/1.12297
https://doi.org/10.4232/1.12297
https://doi.org/10.4232/1.12297
https://doi.org/10.4232/1.12297
https://doi.org/10.4232/1.12297
https://doi.org/10.4232/1.12297
https://doi.org/10.4232/1.12297
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ren were assessed during the first and others during the second
alf of the year. Data collection in the centers was conducted
y research assistants who were trained and certified to observe
lassroom process quality. Observations lasted about 3–4 h. Subse-
uently, research assistants administered standardized interviews
nd questionnaires to classroom teachers and center directors.

Families were visited at home by extensively trained research
ssistants. Research assistants visiting families of DLLs were bilin-
ual. During a 2–3 h visit, the research assistants interviewed the
others, administered the vocabulary test, and observed the qual-

ty of the home learning environment during the entire visit. The
hild received a small gift and parents 20 Euros as compensation.

.3. Measures

German language skills. At the time of data collection, there was
o standardized German Peabody Picture Vocabulary Test available

or young children. Thus, a team of speech-language profession-
ls adapted a German research version of the fourth edition of the
eabody Picture Vocabulary Test (PPVT; Dunn & Dunn, 2007; Glück,
009). This test consisted of 40 items that were piloted and then
rdered according to item difficulty. There were no basal or ceil-
ng criteria and each child was given the same set of 40 items. Each
tem consisted of four color illustrations, and children were asked to
elect the one out of the four that matched a target word spoken by a
esearch assistant. Split-half reliability (odd vs. even) was r = .89 for
LLs and .87 for monolingual children, and internal consistency was

 = .90 for DLLs and .83 for monolingual children. Correlations with
eachers’ ratings of communication skills that were also included in
he NUBBEK study (shortened Vineland scales with  ̨ = .88; Tietze
t al., 2013) support the PPVT research version’s validity. The PPVT
core was moderately and significantly correlated with teachers’
atings of both DLLs’ and monolingual children’s communication
kills (r = .45 and .43). Correlations with teachers’ ratings of DLLs’
nd monolingual children’s daily living skills (r = .24 and .11) and
otor skills (r = .24 and .27), which can be viewed as measures of

iscriminant validity, were also significant but much smaller.
Classroom composition. Each classroom’s lead teacher reported

n the language(s) spoken at home for every child in the class.
or our analyses, we considered all children for whom a language
ther than German was reported as DLLs (regardless of whether
he other language was spoken solely or in addition to German).

e then calculated the classroom shares of DLLs ranging from 0 to
 (corresponding to 0%–100%).

Classroom quality. The German adaptation of the Infant/Toddler
nvironment Rating Scale-Revised (ITERS-R; Harms et al., 2005;
erman adaptation: Tietze, 2010) assesses classroom process qual-

ty. For this study, the first 37 observational items were mean
veraged into the six subscales Space and furnishings, Personal care
outines, Language and cognitive stimulation, Activities, Interactions,
nd Program structure. Items were rated on a seven point scale from

 = unacceptable quality to 7 = excellent quality.  A principal compo-
ent analysis on the six subscale scores yielded a one factorial
olution, supporting the use of a total quality score (standardized
oadings ranging from .63 to .83). A recent review for the preschool
ersion of the ITERS-R showed a much larger evidence base for
redictions to vocabulary for the total score than for subscales
Brunsek et al., 2017). Thus, for our analyses we used the total
core, which was computed by averaging the mean values of the
ix subscales (  ̨ = .83).

.4. Control variables
In all analyses, we controlled for structural characteristics of
he classrooms which were mostly assessed through standardized
uestionnaires with the center directors. For the analyses on chil-
rch Quarterly 49 (2019) 269–281 273

dren’s German skills, we  included several socio-demographics and
family level variables assessed through a standardized interview
with the mother and an observation of the home learning environ-
ment.

Classroom covariates. We  included the type of classroom by
children’s age span (0 = toddler/infant classrooms for age 0–2 and
1 = mixed-age classrooms for age 2–6), classroom teacher’s educa-
tion levels as reported by center directors (recoded into 0 = lower
secondary education and 1 = upper secondary education with access
to tertiary education),  and a measure of the ratio of children per
teacher which was calculated from the average number of children
and teachers present during the classroom observations.

Family SES covariates. To account for families’ SES, we included
three covariates. First, the highest level of education between both
parents according to International Standard Classification of Edu-
cational Degrees 1997 (Schneider, 2008) was dichotomized into
0 = lower secondary and 1 = upper secondary, equaling level 4 or
higher. Second, a measure of both parents’ highest occupational
status according to an adapted Erikson–Goldthorpe–Portocarero
classification (1979) was  dichotomized into 0 = high occupational
status: managerial/service occupations and 1 = low occupational sta-
tus: small self-employed and non-service class occupations, equaling
level III or higher.  Third, families’ logarithmized net income was
computed from the monthly household net income in Euros (equiv-
alized according to family members’ age using the Organisation
for Economic Co-operation and Development’s weighting scale;
Förster, 1994).

Childcare covariates. Mothers reported on children’s age in
months at enrollment into childcare (“At what age did you first
enroll your child into daycare or a Kita?”).  They also reported a
detailed weekly schedule from which we  computed children’s cur-
rent weekly hours in childcare. To account for non-linear effects, we
dichotomized age of enrollment into 0 = under 18 months and 1 = 18
months or older, and weekly hours into 0 = under 30 h and 1 = 30 h or
more.

Access to childcare. To account for self-selection effects into cen-
ters, mothers reported on the potential availability of childcare
for their child on a 3 point scale. We  averaged three items (e.g.,
“Can you currently utilize . . .a daycare/Kita?” with 1 = yes,  2 = only
with difficulty, 3 = no)  into an index on difficulty finding a day-
care/Kita. Another two items (e.g., “Can you currently utilize care
provided by grandparents?”) were averaged into an index lack of
help with childcare in family from grandparents or other relatives.
We dichotomized these scores (0 = accessible childcare/help within
family and 1 = difficulty finding daycare/lack of help within families).
These two  indices are not homogeneous scales in which the items
reflect an underlying construct. Instead, we considered these items
as formative indicators that do not necessarily show high intercor-
relations and internal consistency (Bollen & Bauldry, 2011). The
same was the case for the index on children’s health described
below.

Quality of the home learning environment. The Home Observa-
tion for Measurement of the Environment assesses the quality of
the home learning environment with six subscales. The subscales
consist of 45 observational items and five interview questions
answered by mothers, all in the form of yes/no statements (Caldwell
& Bradley, 2001; Totsika & Sylva, 2004). A principal component
analysis produced two components which we  interpreted as cap-
turing: (1) Sensitive learning stimulation (subscales: I, II, IV and
V; higher scores indicate a more stimulating environment with
sensitive mother-child interactions and play materials) and (2)
Organization and opportunities for learning stimulation (subscales

III and VI; higher scores indicate higher levels of family resources,
more structured time or more opportunities for learning). From the
subscales’ z-scores, we  computed a mean score for each component.
Internal consistency was  acceptable for sensitive learning stimula-
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Table 2
Linear regression model for the association between classroom composition and
classroom quality, controlling for teacher and classroom characteristics (n = 197
classrooms), R2 = .13.

b (SE) �/d p

% DLLs in classroom −0.62 (.23) −.20 .007
Children–teacher ratio −0.07 (.03) −.22 .014
Teachers’ education ≥upper secondarya .04 (.13) .02 .773
Mixed-age classrooma −.20 (.14) −.24 .142

Notes. Pooled results based on 50 imputations. SE = Standard errors. p = two tailed
p-values. � = standardized coefficients for continuous predictors.

a

74 J.A. Willard et al. / Early Childhood

ion (  ̨ = .58) and for organization and opportunities for learning
timulation (  ̨ = .57).

Child’s health.  Children’s health was rated by both mothers and
eachers with one item (“How would you normally describe the child’s
hysical health and well-being?”, with 1 = poor health to 5 = excellent
ealth). We  calculated the mean score index of these two ratings.

.5. Analytic approach

Data and missing values. We  inspected the distribution and
ntercorrelations of all variables (available upon request). For repli-
ability purposes, we report all the descriptives based on raw data.
or calculating effect sizes as Cohen’s d for differences between
he DLL and monolingual groups and for estimating our multi-
le regression models, we report pooled results across multiple

mputed datasets using Mplus 7 (Muthén & Muthén, 2015) and
obust standard errors.

There were ten missing PPVT scores for the DLLs (for n = 4
urkish-German and n = 6 Russian-German DLLs) and two  miss-
ng scores for the monolingual children. There was  no difference
etween the DLLs with missing and those with present PPVT scores
or any of the focal predictors or covariates in Table 1 (results can
e obtained upon request). Fifty datasets were imputed using the
ayesian Monte-Carlo-Markov-Chain imputation methods imple-
ented in Mplus 7 and a two level estimation which accounts for

he variance-covariance of the classroom variables measured only
n the between classroom level (Asparouhov & Muthén, 2010). For
he imputation model, we entered all variables listed in Table 1 but
sed the six ITERS-R subscale scores rather than the averaged total
core.

Regression analyses. As a main analysis tool, we used multi-
le regressions with additive linear and interaction terms. We

nspected the intercorrelations between all variables and found no
igh collinearity among predictors. For the first research question
RQ1) addressing the relationship between classroom composition
nd quality, the classroom was the unit of analysis (n = 197). Effects
f group composition may  only become evident at a certain thresh-
ld (Klein & Becker, 2017; Stanat, 2006). Thus, we inspected the
ssociation between classroom composition and classroom quality
or non-linearity. For the remaining research questions on chil-
ren’s German skills, the child was the unit of analysis (n = 456).
hildren were nested in classrooms. We  did not apply multilevel
odeling as our data showed a sparse clustered pattern (in 62%

f classrooms, there were only one or two target children), which
ay  bias the variance parameters in multilevel modeling for the

etween and random slope effects (Clarke, 2008). Instead, for all
nalyses on the child level we used the standard error correction
or clustering into classrooms with robust maximum likelihood
stimation and the “type = complex” command as implemented
n Mplus 7. There was no indication of non-linear associations
etween classroom composition and individual children’s German
kills.

For the analysis on children’s German skills, we ran several
egression models, adding focal predictors and covariates in a
lockwise manner. Model 1 included only additive effects of the
lassroom variables. In model 2, we tested for additional explained
ariance by adding children’s language status (0 = monolingual and

 = DLL). In model 3, we added child and family level covariates.
heoretically, we expected that the proximal child and family level
ovariates would explain a major portion of variance in children’s
erman skills. Yet, we entered the additive effects of classroom
ariables first because any change in the main effects from Model
 to Model 3 would ease uncovering spurious patterns of associa-
ion for the focal predictors (e.g., an effect of classroom composition

ight disappear after entering the child level covariates). Next, we
ncluded interaction terms that represented the effects of class-
The standardized coefficients for dichotomous predictors were calculated by
taking only the variance of the outcome variable into account and may be thus
interpreted as Cohen’s d coefficients.

room composition differing by DLL status (RQ 2, model 4), and the
effects of classroom composition (RQ3, model 5) and DLL status
(RQ4, model 6) differing by classroom quality. These were the fol-
lowing interaction terms: Model 4 – percentage of DLLs × DLL status;
model 5 – percentage of DLLs × classroom quality;  model 6 – DLL
status × classroom quality. All continuous predictors were grand-
mean centered before calculating the interaction terms. To evaluate
the models, we  inspected the explained variance (R2), the sam-
ple adjusted Bayesian information criterion (aBIC) and the Akaike
information criterion (AIC), with smaller aBIC and AIC values indi-
cating better fit. Effect sizes for the regression were evaluated as
small, medium, and large according to Cohen (1992).

7. Results

7.1. Descriptives

DLLs and monolingual children differed in several ways
(Table 1). DLLs had much lower German skills (d = 1.41, 95% CI [1.21,
1.60]) and were enrolled in classrooms with a higher percentage
of other DLLs (d = 1.33, 95% [1.10, 1.55]). The differences in class-
room quality experienced by DLLs and monolingual children were
small to moderate in size, with DLLs more likely to be enrolled in
classes with lower classroom quality, d = .43, 95% CI [0.18, 0.68].
DLLs and monolingual children also differed on most other family
level variables.

The average total classroom quality score was moderate
(M = 3.82, SD = 0.84), with most classrooms ranging between 3
(“minimal”) and 5 (“good”) (Table 1). Classrooms with better qual-
ity were attended by fewer DLLs, had a better children-teacher
ratio and no mixed age structure (table available upon request;
classroom characteristics by language status in Table 1).

7.2. Multiple regression analyses

Classroom quality and classroom composition (RQ1). Fig. 2 illus-
trates both the linear and smoothed non-linear regression slopes
for the association between classroom quality and shares of DLLs.
The relationship appeared to be slightly non-linear with a drop in
classroom quality around 35–40% DLLs. However, most classrooms
in the sample were in the range of 0–20% DLLs. The classrooms
with over 40% of DLLs had lower classroom quality scores, but
there were only very few classrooms with very high percentages.
Overall, both a linear and non-linear slope fit the data equally well.
Therefore, we ran several multiple regression analyses comparing
linear, quadratic, and cubic effects. Fig. 2 includes information on
the children-teacher ratio, as it was  significantly negatively related

to classroom quality in the analyses. The model including only the
linear term fit the data slightly better (Table 2, other models avail-
able upon request). The linear model estimated that two  otherwise
equal classrooms that were 10% apart with regard to enrolled DLLs
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ig. 2. Bivariate linear and non-linear associations between classroom composition
.4  to 15 children per teacher). The dashed line represents the locally estimated scat
lope  (with 95% confidence intervals as gray shaded areas). Based on non-imputed 

corresponding to about 2–3 DLLs), differed only by 0.06 points on
he ITERS-R scale – a very modest difference in observed quality. A
omewhat more sizeable difference in quality would be expected
nly for classrooms that were very far apart with regard to the per-
entage of DLLs, such as a classroom made up of DLLs entirely and
nother made up of only monolingual children. Holding everything
lse constant, these two classrooms would be estimated to be a little
ver 0.5 points apart on the ITERS-R scale.

Predicting children’s German skills (RQ2-4). A series of multi-
le regressions was conducted to address all further research
uestions. While not the central focus of our investigation, these
egression models provided information on the size of the differ-
nce between DLLs’ and monolingual children’s German skills. Our
rst model included only the percentage of DLLs, the classroom
uality score, and the classroom level covariates described in the
ethod section (Table 3, model 1). This model explained only a

mall amount of variance (10%). In the second model, we  added
ndividual DLL status. This model explained a third of the vari-
nce in German skills, and the model fit was strongly improved
ompared to model 1. The estimated difference between DLLs’ and
onolingual children’s German skills from model 2, adjusting for

he classroom variables, was large, equaling 11 words on the 40
oint vocabulary test (Table 3, model 2). After entering the child and
amily covariates, this difference decreased but was  still at nearly 9
ords (95% CI [6.87, 19.95]), which corresponds to more than one

tandard deviation (d = −1.13, Model 3). Adding the child and fam-
ly covariates in model 3 explained an additional 12% of variance
nd further improved fit.

Classroom composition × DLL status (RQ 2). Our second research
uestion concerned whether there was an association between
lassroom composition and German skills that was stronger for
LLs than for monolingual children. When only accounting for
ther classroom covariates, a higher percentage of DLLs signifi-
antly predicted lower German skills (model 1). However, in model
, where individual children’s DLL status was entered as a predic-

or, the association between the percentage of DLLs and German
kills vanished. Further investigation showed why this was the
ase: DLLs were much more likely to be enrolled in classrooms with
any other DLLs. Neither within the DLL nor the monolingual group
lassroom quality. Data points are sized according to children-teacher-ratios (from
t smoothing regression fitted slope and the straight line represents the linear fitted
n the classroom level.

was there a connection between composition and German skills.
This finding was thus an example of a Simpson’s paradox, where
associations evident in the total group disappear when examining
subgroups separately (or the other way around). Accordingly, there
was also no significant interaction between classroom composition
and DLL status (RQ 2, model 4), and adding this interaction term
did not increase explained variance or improve fit. Thus, the term
was not retained in further models. In sum, the connection between
classroom composition and German skills was  not stronger for DLLs
than for monolingual children – as there was no connection at all
within either group.

Classroom composition × classroom quality (RQ 3). Our next
research question concerned whether the strength of associa-
tions between classroom composition and German skills were
moderated by classroom quality. Adding an interaction between
classroom composition and classroom quality (RQ 3, model 5)
did not improve the amount of explained variance or model fit
compared to model 3, and the interaction was not a significant
predictor. Thus, the interaction term was not retained for the next
model. Together with the non-significant main effect of classroom
composition, this means that neither in low nor in higher quality
classrooms was composition connected to German skills.

Classroom quality × DLL status (RQ 4). Our final research question
concerned whether classroom quality was more strongly con-
nected to DLLs’ German skills than to those of their monolingual
peers. There was a significant interaction between DLL status and
classroom quality in the final model 6, which had the best fit and
explained an additional 11% of variance when compared to model
3. The significant main effect of DLL status in model 6 showed that
at mean classroom quality values, the difference between DLLs and
monolingual children was  around 9 words. The positive sign of the
interaction term indicated that the difference between DLLs and
monolingual children declined with increasing classroom quality
scores. The interaction effect corresponded to an overall standard-
ized effect of classroom quality of � = .21; 95% CI [.04, .38] for DLLs

and no significant effect for monolingual children.

We further probed the interaction effect with a simple slopes
analysis (Preacher, Curran, & Bauer, 2006) and calculated dif-
ferences in German skills at mean as well as lower and higher
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Table 3
Results of the regression models predicting children’s German language skills (n = 456).

Model 1 Model 2 Model 3 Model 4 (RQ2) Model 5 (RQ3) Model 6 (RQ4)

b (SE) �/d b (SE) �/d b (SE) �/d b (SE) �/d B (SE) �/d b (SE) �/d

Classroom variables
% DLLs in classroom −9.53 (1.95) −.29*** .08 (1.65) .00 .08 (1.50) .00 .54 (1.71) .02 .37 (1.59) .01 .77 (1.45) .02
Classroom quality (ITERS-R) .76 (.49) .08 .55 (.45) .06 .53 (.40) .06 .52 (.39) .06 .39 (.46) .04 .06 (.43) .01
Children–teacher ratio −.04 (.18) −.01 −.00 (.15) −.00 .00 (.13) .00 .00 (.13) .00 .01 (.13) .00 .00 (.13) .00
Mixed  age classroom† −.05 (.96) −.01 .68 (.71) .09 .21 (.69) .03 .20 (.68) .03 .20 (.68) .03 .08 (.66) .01
Teachers’  education ≥upper secondary .87 (.76) .11 .44 (.66) .06 .14 (.60) .02 .15 (.60) .02 .16 (.60) .02 .19 (.59) .02

Child  and family variables
DLL −11.10 (.98) −1.41*** −8.91 (1.04) −1.13*** −8.82 (1.08) −1.10*** −8.92 (1.04) −1.13*** −8.64 (1.00) −1.10***

Age of enrollment ≥18 months† −1.63 (.66) −.21 −1.61 (.65) −.20 −1.59 (.64) −.20 −1.51 (.65) −.19
≥30  h/week in childcare† −.95 (.66) −.12 −.94 (.66) −.12 −.94 (.66) −.12 −1.10 (.66) −.14
Girl† .86  (.54) .11 .86 (.54) .11 .88 (.54) .11 .90 (54) .11
Child’s  age (months) .94 (.15) .24*** .94 (.15) .24*** .94 (.15) .24*** .95 (.15) .24***

No. of children in household <15 years −.18 (.37) −.02 −.18 (.37) −.02 −.19 (.37) −.02 −.20 (.37) −.02
Child’s  health .38 (.59) .02 .38 (.59) .02 .38 (.59) .02 .38 (.59) .02
Mother’s  age (years) −.05 (.06) −.03 −.05 (.06) −.03 −.05 (.06) −.03 −.03 (.06) −.02
Parents’  education ≥upper secondary† 1.32 (.60) .17* 1.33 (.60) .17* 1.30 (.61) .17* 1.38 (.60) .18*

Low occupational status†  −.14 (.79) −.01 −.13 (.79) −.01 −.13 (.79) −.01 −.11 (.78) −.01
Net  equivalized household income 1.17 (.88) .07 1.18 (.89) .08 1.16 (.88) .07 .99 (.87) .06
Difficulty  finding daycare/preschool† .29 (.60) .02 .30 (.61) .02 .29 (.60) .02 .27 (.59) .02
Lack  of help with childcare in family† −.57 (.69) −.07 −.59 (.69) −.07 −.58 (.69) −.07 −.62 (.69) −.08
Sensitive  learning stimulation 2.17 (.46) .18*** 2.17 (.46) .18*** 2.19 (.46) .19*** 2.29 (.46) .19***

Organization and opportunities for learning −.04 (.47) −.00 −.04 (.47) −.01 −.03 (.47) −.00 −.05 (.47) −.01
Interaction  terms

% DLLs in classroom × DLL −.96 (3.18) −.03
%  DLLs in classroom × classroom quality .69 (1.50) .03.
DLL  × classroom quality 2.32 (1.07) .11*

AIC 3142.76 3012.87 2949.71 2951.53 2951.34 2944.37
aBIC  3149.40 3020.46 2970.58 2973.35 2973.16 2966.19
R2 .10 .33 .45 .45 45 .54

Note. All continuous variables were grandmean centered. Pooled results based on 50 imputations. The robust standard errors were adjusted for clustering within classrooms. Two-tailed p-values. Standardized coefficients for
predictors  marked with a dagger were calculated by taking only the variance of the outcome variable into account and can be interpreted as Cohen’s d coefficients. There were no differences between the p-values calculated for
the  unstandardized and standardized coefficients.

* p < 0.05.
** p < 0.01.

*** p < 0.001.
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Fig. 3. Simple slope analysis of the interaction between dual language le

lassroom quality (mean ± 1 SD and ± 2 SD). Fig. 3 shows that
he estimated difference between DLLs and monolingual children
as 10.5 points (p < .001) for children attending classrooms with

minimal” quality (at mean −1SD), and 12.4 points (p < .001) at
inadequate to minimal” quality (mean −2 SD), the latter equal-
ng around 1.5 SD in German skills. For children in classrooms with
minimal to good” quality (mean + 1 SD), the difference decreased
o only 6.8 points (p < .001). Finally, for children in classrooms with
good” levels of quality (at mean + 2 SD), the difference decreased
o 4.9 points (p = .017), corresponding to around 0.5 SD.

. Discussion

Understanding how the classroom context is connected to
ajority language vocabulary is essential for supporting DLLs. To

ummarize our findings, children in classrooms with a higher per-
entage of DLLs experienced lower levels of overall quality (RQ1).
urning to children’s language, when adjusting for a host of child,
amily, and classroom covariates, the very young DLLs had much
ower German skills than their monolingual peers. This differ-
nce was not dependent on classroom composition in terms of the
ercentage of DLLs (RQ2). In fact, classroom composition was con-
ected to children’s German skills only when all child and family

evel covariates were disregarded. Accordingly, classroom quality
id not moderate any association between classroom composition
nd German skills (RQ3). However, the difference between DLLs’
nd monolingual children’s German skills was smaller for children
ho experienced higher classroom quality (RQ4).

.1. Classroom composition and classroom quality (RQ1)

Our findings from a nationally representative German sample
f classrooms indicated that classrooms with higher percentages
f DLLs were of slightly lower overall quality than classrooms with
ewer DLLs. This is in line with a recent German study showing that
hildren from immigrant families are also more often enrolled in
lassrooms with lower structural quality (Stahl, Schober, & Spiess,

018). Interestingly, there appeared to be a “drop” in quality for
lassrooms with more than 40% of DLLs. This is consistent with
revious findings from Germany suggesting a threshold for nega-
ive effects of composition in this percentage range (Klein & Becker,
(DLL) status and classroom quality on children’s German language skills.

2017; Stanat, 2006). Our result contrasts with those studies from
the United States that reveal similar levels of quality experienced
by DLLs and monolingual children. However, comparisons are dif-
ficult because the studies pertain to different age groups and use
inconsistent measures of DLL status (Espinosa et al., 2017; Karoly,
Dastidar, Zellman, Perlman, & Fernyhough, 2008; Peisner-Feinberg
et al., 2014).

The extant literature points to several processes that may
contribute to the negative association between composition and
classroom quality. For example, immigrant parents of DLLs may
be selecting lower quality centers because they have less informa-
tion about the early childhood education system than other parents
(Becker, 2010; Becker & Biedinger, 2016). Moreover, centers with
a higher percentage of DLLs may  attract less effective teachers
(Reid, Kagan, Hilton, & Potter, 2015). Another possible explana-
tion is that there are bidirectional effects between composition and
quality. Future studies may  weigh different explanations against
each other.

8.2. Classroom composition and majority language skills (RQ2
and RQ3)

When only adjusting for classroom covariates, composition in
terms of a higher percentage of DLLs was related to lower Ger-
man skills. We  interpreted this as a methodological artifact (i.e.,
a case of the so-called Simpson’s Paradox) which arose because
DLLs were likely to attend classrooms together with many other
DLLs. When children’s individual language status was accounted
for, classroom composition was  no longer associated with chil-
dren’s German skills. As this result held true for both DLLs and
monolingual children, it indicated that DLLs were not more sen-
sitive to classroom composition. Moreover, it gave us no reason
to believe that children’s majority language learning was more
effective with monolingual than with DLL peers. There was also
no indication that children experiencing different levels of qual-
ity were differentially sensitive to classroom composition. In sum,
our investigation did not suggest that classroom composition was

related to children’s German skills, neither in low nor in high quality
classrooms and neither for monolingual children nor for DLLs.

The non-association between classroom composition and Ger-
man  skills contrasts findings from a study in the United States
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Garcia, 2018). Our sample was very young at not yet three years
ld. Verbal communication with peers had perhaps just begun
ithin the last year of life and might have still been infrequent

Eckerman, Davis, & Didow, 1989). Moreover, composition effects
ay  develop only after spending an extended period of time in a

lassroom. On average, the DLLs in our sample had been exposed
o early childhood education for less than a year and the monolin-
ual children for a little over a year. However, two previous studies
lso failed to uncover any effects of classroom composition in terms
f the percentage of DLLs on somewhat older children (Hindman

 Wasik, 2015), including children who had attended for several
ears (Kohl et al., 2019).

The lack of association between composition and German skills
ay  also be connected to methodological issues. There were only

ew classrooms with over 70–80% of DLLs in our sample. Further
tudies with larger samples of classrooms will provide a wider
ange of percentages and allow simultaneously considering com-
osition in terms of DLL status, immigrant status, ethnicity, and
ES. Finally, further studies should also gather information about
he actual use of the majority language (Gámez, Griskell, Sobrevilla,

 Vazquez, 2019) in classrooms and in individual children’s friend-
hip networks. Parents and policy-makers will often have to base
heir decisions on very general classifications (such as DLL vs.

onolingual child). However, more proximal measures of chil-
ren’s actual interactions are presumably much more powerful
redictors of their language skills.

.3. Classroom quality and majority language skills (RQ4)

Classroom quality was connected only to DLLs’ but not to mono-
ingual children’s German skills. DLLs in classrooms with higher
uality demonstrated German skills that were much more similar
o those of monolingual children. This suggests that high class-
oom quality can indeed help support DLLs’ early majority language
kills. This conclusion is in accord with several previous findings
or DLLs and monolingual children suggesting that high classroom
uality is related to smaller differences in DLLs’ majority language
kills (Ebert et al., 2013; Kohl et al., 2019; Sonnenschein et al.,
013). These studies also found that monolingual children in higher
uality classrooms did not outperform their peers in lower qual-

ty classrooms. Monolingual children, who on average have more
xperience with the majority language, may  only start benefit-
ng from higher levels of quality than those observed in the three
tudies. There is previous evidence for such non-linear effects of
lassroom quality (Burchinal et al., 2011)

That classroom quality supports DLLs’ majority language skills is
nly one possible interpretation of our study. An alternative inter-
retation is that parents of DLLs with stronger German language
kills selected higher quality centers for their children. We con-
rolled for eleven family level covariates, among them three SES
elated measures as well as observations of the home environment,
o rule out that they were responsible for any connection between
lassroom quality and German language skills. NICHD ECCRN and
uncan (2003) suggest that for quality effects on cognitive out-
omes, even a small set of important selection factors including
arental education can remove a major portion of the bias. More-
ver, a strong bias due to self-selection into centers of varying
uality appears implausible for two reasons: Firstly, at the time of
ata collection, there was a serious shortage of extraparental care
ptions for toddlers (Tietze et al., 2013) and parents are likely to
ave been compelled to accept any opening they could find. Sec-
ndly, parents’ judgments of quality diverge from observed levels

f quality (Cryer et al., 2002; Cryer & Burchinal, 1997). Parents of
LLs with higher German skills may  still have been attracted to cen-

ers of higher quality without intentionally selecting such centers.
n that case, it is not immediately clear why such forces might have
rch Quarterly 49 (2019) 269–281

differentially affected parents of DLLs and parents of monolinguals.
In sum, we would conclude that we  cannot rule out that the effect
size connecting classroom quality and DLLs’ German skills is biased
to some degree. Still, we would argue that our extensive covariates
together with the parents’ limited options in intentionally select-
ing high quality care make it unlikely that the effect is completely
spurious.

If there was  indeed an effect of classroom quality on DLLs, we can
only speculate on the exact pathways of the connection between
classroom quality and majority language skills. This highlights the
need for studies more closely tapping classroom quality in terms
of the classroom language environment. For example, teachers’
use of complex language, teachers’ facilitation of conversations,
and teachers’ language use during shared book reading appear
to be related to preschoolers’ majority language skills (Gámez,
Neugebauer, Coyne, McCoach, & Ware, 2017; Gómez, Vasilyeva, &
Dulaney, 2017; Justice, Jiang, & Strasser, 2018). In-service profes-
sional development in the form of coaching may  enable teachers to
provide higher quality classroom language environments (Egert,
Fukkink, & Eckhardt, 2018). However, for DLLs, research is still
very much in the process of discovering what exactly constitutes
high classroom quality (Peisner-Feinberg et al., 2014). Castro, Páez,
Dickinson, and Frede (2011) propose that DLLs may benefit from
very specific supports: bilingual teachers who  value the heritage
language, who use the heritage language to teach majority language
vocabulary, who  use gestures and visual aids, and who encourage
frequent small group or one-to-one interactions.

8.4. Limitations

First, we analyzed cross-sectional data and causal interpre-
tations should be made very cautiously. The statistical effects
associated with DLL status or classroom quality may  have been
affected by so-called endogeneity issues (Duncan, Magnuson, &
Ludwig, 2004). The true direction of causality is unclear, and spuri-
ousness cannot be fully ruled out. Longitudinal studies with larger
samples may  better control for children’s selection into centers
of varying quality. Moreover, considering that selection factors
are difficult to assess in practice, these measurement shortcom-
ings could be addressed with longitudinal data by employing fixed
effects models which can account for unmeasured time invariant
heterogeneity (Allison, 2009).

Second, we did not include DLLs’ heritage language skills as a
predictor of their German skills. Cross-linguistic transfer is thought
to aid children’s oral language development, but there is evidence
that such effects are relatively small and that transfer is only one
of many influential factors (Melby-Lervåg & Lervåg, 2011). The
internal validity of our findings on classroom quality might be
threatened if, for example, parents of children with higher heritage
language skills were more likely to enroll their children in higher
quality classrooms. While this seems to be in the realm of the possi-
ble, in Germany, children of less educated parents have been found
to have stronger heritage language skills (Willard, Agache, Jäkel,
Glück, & Leyendecker, 2015).

Third, while our sample is representative on the regional level,
the unbalanced sample size between the DLL and monolingual
group may  lead to an overestimation of moderation effects. Future
larger studies sampling more children per classroom will also
provide better possibilities for multilevel analyses. Such analyses
would allow a much clearer estimation of possible main and cross-
level effects for contextual classroom and quality factors, e.g., by
accommodating for varying differences between DLLs and mono-

lingual children within each analyzed classroom.

Lastly, before generalizing our results, one should reconsider
the specific characteristics of both DLLs in Germany and the Ger-
man  early childhood education system. The non-effect of classroom
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omposition may  not be generalizable to contexts in which many
LLs share the same heritage language, such as the United States
here Spanish is very dominant (Pew Research Center, 2017).
oreover, the connection between classroom quality and DLLs’
ajority language skills may  not be generalizable to countries such

s Canada where immigrants are likely to have a relatively high SES
Statistics Canada, 2017).

.5. Implications

For policy-makers, one pressing issue is how to best support
LLs’ majority language development in order to smooth their path

o academic success. The current early childhood education sys-
em may  actually be inadvertently widening differences between
LLs’ and monolingual children’s majority language skills instead
f narrowing them. Our findings suggest that DLLs from immigrant
amilies are more likely to profit from higher classroom quality than
ther children are. Yet, these DLLs were likely to attend classrooms
f lower quality. In addition, other studies show that immigrant
LLs tend to enter early childhood education at an older age (e.g.,
ietze et al., 2013), which further limits their chances of being
xposed to high quality education early on.

Our study suggests that targeting classroom composition is not a
rincipal starting point for supporting DLLs. Instead, investing into
lassroom quality, for example by increasing funds and improving
eacher education, is likely to have positive effects. To create effects
hat are also long-lasting, it does not suffice to provide high qual-
ty to very young children, but throughout children’s educational
rajectories (Brooks-Gunn, 2003; Li, Farkas, Duncan, Burchinal, &
andell, 2013). Parents have great difficulty judging classroom
uality (Cryer et al., 2002; Cryer & Burchinal, 1997). In Germany,
ven if they strive for the best care, many parents must accept any
pening they can find. If parents have difficulties in recognizing
igh quality and they have few options, there is no apparent reason

or child care providers to invest in quality above minimal standards
Camehl, Schober, & Spiess, 2018). This suggests that it is neces-
ary for policy makers to push for the setting of very high quality
tandards and to provide the means for early childhood education
enters to attain these standards.

Finally, to truly support the harmonious development of two
anguages, research is urgently needed to understand how early
hildhood education can effectively support the many different
eritage languages represented in linguistically diverse classrooms.
igh classroom quality may  stimulate not only the majority but also

he heritage language (Hindman & Wasik, 2015). Nurturing the her-
tage language may  be especially vital for children who enter the
arly education system, and thus begin experiencing the powerful
raw of the majority language, at a very young age.
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