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Gaps in language skills by socio-economic status (SES) are already evident before school entry,
and these gaps may change over time. After discussing mechanisms of cumulative advantages
(‘Matthew effects’) and compensatory effects as well as the relevance of cultural capital and
child-related activities in families, this paper tests mechanisms behind changing SES gaps in
language skills from age five to nine in Germany. Analysing data from the German National
Educational Panel Study with growth curve models, we find widening SES gaps in children’s
vocabulary. Children of mothers with low educational attainment show a far below-average
increase in skills. The findings are in line with cumulative advantage by status, although initial
skills predict their growth over time as well. There are no signs of any type of compensatory
effects. Reading aloud to children appears to substantially impact and mediate SES differences

in vocabulary progress.

Key words Matthew effects * compensatory advantages ¢ receptive vocabulary © social

inequality ¢ growth curve models

Key messages

* Based on longitudinal data, vocabulary development from age five to nine in Germany
is researched.

* At age five, vocabulary skills of children with low- and high-educated mothers differ by
one year.

* This gap doubles in the following four years, hinting at cumulative advantages.
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Introduction

Language skills are considered a key factor in educational success: learning in school
is dependent on language skills that are closely linked to competencies and progress in
reading (Sénéchal et al, 2008) and also to memory performance (Weinert, 2010) and
metacognitive competencies (Ebert, 2011). Receptive vocabulary, which comprises
the words we know, is a central marker of language development and evolves rapidly in
the preschool and elementary school years (Taylor et al, 2013: 1). This sharp increase
in language skills at preschool age and during the first few years of elementary school
calls for a careful assessment of the underlying mechanisms that stimulate this growth,
especially in presence of social inequalities.

Bioecological and transactional models of child development describe how
individual development is intertwined with contextual factors when individual
variation is explained (Shonkoff and Phillips, 2000; Bronfenbrenner and Morris,
2006; Sameroft, 2010). There are large individual differences in language skills
during early childhood, and the accumulated results of educational and psychological
research show that this individual variability is driven in part by contextual factors
(Vasilyeva and Waterfall, 2011). From the perspective of sociology, whose core focus
is on the causes and consequences of social stratification, the crucial contextual
factors determining children’s development and life chances are parents’ education,
social class and status (Bukodi and Goldthorpe, 2013), which are closely related to
families’ resources and activities. Hereafter, we use socio-economic status (SES) as a
generic term to capture such differences in families’ position in a society as well as
in resources available to them.

There is abundant evidence in sociology, but also in other disciplines, that substantial
differences by SES exist in language skills even before children enter elementary school
(Lee and Burkam, 2002; Sammons et al, 2007; Weinert and Ebert, 2013; Fernald
et al, 2013; Garcia, 2015; Linberg and Wenz, 2017; Linberg et al, 2019; McMullin
et al, 2020) and that impacts of early educational investments and decisions on skill
development and educational attainment are long-lasting (Bynner, 2004; Cunha et al,
2006; Heckman and Masterov, 2007).

In short, it can be concluded that language skills are important for educational
success, develop rapidly during childhood, show a wide range in individual variability,
are influenced by contextual factors and differ by SES already at preschool age.
However, longitudinal studies on the development of these inequalities are less
common, especially when underlying mechanisms are investigated this early. As early
(dis)advantages can have lasting consequences (Alexander et al, 2007), the first aim of
this paper is to describe if and how SES gaps in early language skills change throughout
early childhood in Germany. The second aim is to gain a better understanding of
whether and how activities within the family shape the development of SES gaps.

We focus on Germany for several reasons: in cross-national comparisons, social
disparities in reading skills are highly pronounced in Germany at age 15 (OECD,
2010: 16), and these disparities are largely driven by the large proportion of students
from educationally disadvantaged families who remain at the lowest competence
levels up to the end of their compulsory schooling (for example, Klieme et al, 2010).
Recent research shows that children from families with low education are already
heavily over-represented among students with lower scores on language tests at the
age of five (Linberg and Wenz, 2017). The German National Educational Panel
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Study (NEPS) was the first nationwide longitudinal study on educational processes
and competence development in Germany and provides a representative sample of
children who have been tested three times in the same domain to address the issues
under investigation here.

The paper is organised as follows. In the next section, we take a closer look at
cumulative advantages (‘Matthew effects’) following some distinctions proposed
by DiPrete and Eirich (2006). We then discuss issues of compensatory effects and
compensatory advantages by status, an idea put forward in sociology more recently
by Bernardi (2014). To shed more light on the link between parents’ SES and
children’s skill development, we consider sociological approaches to cultural capital
and concerted cultivation (Bourdieu, 1984; 1986; Lareau, 2011). After explaining
how these mechanisms can be identified, we apply these ideas to the research on
early inequalities by testing the different mechanisms with growth curve models using
data from the NEPS (Blossfeld and RoBbach, 2019). Aims, and research questions
are presented next, then data and methods, and results and conclusions.

Theoretical approaches and empirical findings on changing
SES gaps
Cumulative advantages

The idea that advantages such as skills accumulate over time is widespread in the
research on social stratification and educational inequalities across disciplines (building
on early contributions by Merton, 1968; 1988; Walberg and Tsai, 1983; Shaywitz
etal, 1995). Also known as the Matthew effect,' the concept of cumulative advantage
describes the process by which the advantages of privileged individuals or groups
increase while the less privileged lag further behind, resulting in a widening gap
over time (see Figure 1).

Cumulative advantage in its strict form

DiPrete and Eirich (2006) spelled out different types of cumulative advantage?
(CA) in sociology. In the strict form of cumulative advantage, the level of resources
already available influences the level of resources that are subsequently attained.
That is, individuals or groups might make more progress than others because their
higher starting capital leads to more revenues (per unit) or attracts disproportionately
high attention, leading to faster promotion or more resources and, in turn, to more
capital. Here, capital is a generic term and comprises different types of resources
such as wealth, recognition, skills and abilities. When the advantage itself pushes the
progress, there is a path-dependent process. DiPrete and Eirich (2006: 276-7) use
the term strict form of cumulative advantage for such cases. Here, ‘CA becomes part of
an explanation for growing inequality’ (DiPrete and Eirich, 2006: 272) rather than
a description of distributions over time or the life course. The strict form of cumulative
advantage equals to self-productivity in the economic model of skill formation (Cunha
et al, 2006: 702-3).

Transferring these thoughts to early skill development, children who start off
with higher skills and endowments are expected to show a steeper development
because high skill endowments may contribute both to more effective learning and
to processes of reinforcement in certain (selected and selective) contexts. Research
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Figure 1: Two types of fan-spread effects: (left) strict form of cumulative advantage vs
(right) increasing SES gaps in skills due to ‘exposure’
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Source: authors’ illustration.

indicates increasing differences in specific types of capital and in specific domains. With
respect to reading, Stanovich (1986) reported that children who have a head start in
reading skills also show more progress over time, because higher reading proficiency
increases phonological awareness, vocabulary and word recognition, which in turn
should foster reading progress. Thus, reciprocal relationships and positive feedback
can be expected (Stanovich, 1986: 364).> More recent findings from the Netherlands
on the reciprocal relationship between vocabulary and reading skills in elementary
school support this explanation (Verhoeven et al, 2011). Duzy et al (2014) provide
further support for Matthew effects in the relationship between word decoding and
text comprehension in German elementary school students. The idea of cumulative
advantage 1in its strict form is shown in the left panel of Figure 1. The increase in
skills only depends on ‘initial’ (or previous) skill levels. However, two SES groups are
differentiated in this figure, and initial skills should be higher for high-SES children on
average. In Figure 1, one can see an increase in SES gaps over time, but this increase
is not due to SES, but due to differential rates of progress by initial skills.

Broader concepts of cumulative advantage

DiPrete and Eirich (2006) also discuss broader concepts of cumulative advantage
used in theoretical and empirical research, focusing on accumulated (dis)advantages,
repeated discrimination by status over the life course, or ‘exposures to a treatment over
some (possibly long) duration’ (DiPrete and Eirich, 2006: 273). Social reproduction
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theory and the theory of concerted cultivation are among these concepts. Bourdieu
(1984; 1986), a major proponent of social reproduction theory, argued that cultural
capital is acquired first and foremost in the family, as parents with higher cultural
capital and greater financial resources create more stimulating contexts for their
children’s development. Research across different disciplines in social sciences has
repeatedly shown that provision of language stimulation varies substantially by SES
(for example, Hart and Risley, 1995; Pellegrini, 2002; Hoff, 2006b). Lareau (2011)
theorised and showed that higher-SES parents employ a ‘concerted cultivation’ style
of parenting, leading to an increasing sense of belonging and entitlement in children
within the school context and growing differences in children’s everyday lives by
social background. In an endeavour to operationalise Lareau’s ethnographic concept,
Cheadle (2008) used several indicators to capture ‘concerted cultivation’ in a single
factor.* This factor is positively associated with an increase in reading skills during
kindergarten and first grade, but not later on. He concluded: “While concerted
cultivation plays a role in explaining socio-economic advantage, it is only a modest
part of the story’ (Cheadle, 2008: 23). In addition, Pensiero (2011) showed that
the effects of concerted cultivation on children’s reading skills can be traced back
to stimulating processes and reading activities and not to participation in organised
leisure activities.

There is abundant, but not absolutely consistent evidence of the effects that
proximal processes in children’s immediate environments have on language skills. Such
proximal processes can be found in stimulating activities that imply language input
(Hoft, 2006a; Vasilyeva and Waterfall, 2011; Schmerse et al, 2018) and especially in
(shared) book reading activities (Scarborough and Dobrich, 1994; Mol et al, 2008;
Klein and Kogan, 2013). According to Taylor et al (2013), however, these processes
did not show a longitudinal effect on the growth of language skills. A very recent
study on vocabulary development between the ages of three and five in Ireland
underscores that not all findings are consistent. Home learning activities and test
results clearly correlate positively at age three. In a longitudinal analysis on gains in
expressive vocabulary, however, only children from families in the lowest quintile
of activities lagged somewhat behind. The other coefficients are far from being
statistically significant although the sample consists of more than 8,000 children
(McMullin et al, 2020: 618).

The major difference between the two aforementioned approaches to cumulative
advantage 1s that according to the stricter concept, the amount of capital (resources,
skills) under investigation is itself thought to cause an increase in disparities, whereas
the broader concept refers to other (exogenous) factors such as stratified resources
and activities that drive the increase in differences. We refer to this as the ‘exposure
model’ and visualise the idea in the right panel of Figure 1. Here, progress in skills
differs by SES, independent of the initial (or previous) skill level.

Compensatory effects and advantages

In contrast to cumulative advantages, which lead to increasing gaps, compensatory
effects occur when differences in skills or other resources decrease within a population.
One can distinguish two types of compensatory effects: those in which the spread of
the overall distribution shrinks, and those in which the spread shrinks only within
specific subpopulations.
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The former type can be referred to as pure compensatory effects. In line with this idea,
almost all children can be assumed to acquire some basic skills such as knowledge
of letters or the Roman alphabet (Pfost et al, 2014: 209). Those who progress
faster in the beginning might master these basic skills earlier, but those with lower
initial skills or ‘late starters’ might catch up at some point, leading to a shrinking
or even completely vanishing spread within the whole population over time (Pfost
et al, 2014). In addition, early child education and care and, later on, school might
reduce the spread of the overall distribution by targeting and promoting children
who lag behind and offering them a more stimulating, higher-quality ‘instructional
regime’ (Raudenbush and Eschmann, 2015) compared to their family environment.

Compensatory effects might also vary, however, by SES. This latter type of
compensatory effect, in which the spread shrinks within specific subpopulations,
can be referred to as compensatory advantage. This is the case if not all children with
low initial skills catch up, but only or primarily those from higher-SES families.
According to Feinstein (2003: 73), ‘the children of educated or wealthy parents
who scored poorly in the early tests had a tendency to catch up, whereas children
of worse-oft parents who scored poorly were extremely unlikely to catch up
and are shown to be an at-risk group’. This study has been subjected to critical
analysis (Jerrim and Vignoles, 2013) and intense debate (Feinstein et al, 2015),
as the reported pattern may also result from a statistical artefact called ‘regression
to the mean’. However, using more measurement points and more sophisticated
statistical methods, Bradbury et al (2015: 121—4) found support for Feinstein’s
previous findings in a study on children from kindergarten to eighth grade in the
United States: children with low reading skills from high-SES families caught up
over time, whereas children with high reading skills from low-SES families lost
ground. This effect can be traced by looking at group-specific changes in the skill
distribution over time: if especially high-SES children with initially low skills catch
up over time, the skill distribution of this high-SES group becomes comparatively
more homogeneous over time.

Further support for compensatory advantages comes from Bernardi and Gritz’s
(2015) research on the effect of birth month on later school achievement in England.
Here, the negative effect of being one of the youngest children in a school entry cohort
on later achievement measured at age 11, 14 and 16 is especially strong for students
from low-SES families, but not for students from high-SES families. Correspondingly,
Bernardi (2014) describes socio-economic variations in path dependency on prior
negative outcomes as a central insight into the concept of compensatory advantage:
‘Put another way, chances of success at t + 1 are more dependent on the previous
outcome at time t for the working class than for the upper class’ (Bernardi, 2014:
75). However, one should bear in mind that mechanisms behind compensatory
advantages might be the same as those already discussed in the context of cultural
capital, concerted cultivation and direct language stimulation.

Again, the major difference between the two approaches is that the idea of pure
compensatory effects refers to the amount of capital (resources, skills) under investigation
itself as reason for a decrease in disparities, whereas compensatory advantage refers to
some other (exogenous) factors that drive the decrease in differences over time in
a specific subpopulation. Both approaches are shown in a stylised way in Figure 2.
While in the case of pure compensatory effects, skill differences narrow and SES gaps
should therefore shrink (left panel), in the case of compensatory advantage, differences
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Figure 2: ‘Pure’ compensatory effects (left) vs compensatory advantage by SES (right)
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within at least one group — here, children from high-SES families — shrink, but not
differences in the other group. At the aggregate level, SES gaps increase over time
(right panel).

Overview of findings from longitudinal studies on inter-individual differences in skills

and the development of SES gaps

Research on cumulative advantage in its pure form — which means path dependency,
that is, a positive correlation between ‘initial skills’ and progress and therefore
increasing population differences in skills over time — shows some age- or educational-
stage-specificity. Baumert et al (2012: 1350) summarises previous results reported in
the literature: ‘Findings consistent with the Matthew effect have been found only
for early phases of competency acquisition. During the school years, in contrast,
students’ reading development has been observed to show compensation processes’.
With regard to vocabulary growth, Rowe et al (2012) report substantial differences
between children with respect to initial size of vocabulary and growth rates. Similarly,
the results of Rice and Hoffman (2015) document strong growth and variation within
individuals, but also high stability across ages (from 2% to 21 years) when looking at
the rank ordering of individuals.

Although findings from longitudinal studies focusing on changes in SES gaps
differ to some extent across samples, countries, skill indicators and age groups, the
majority of research findings point to rather increasing than decreasing SES gaps.
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Schmerse et al (2018) report increasing SES gaps in vocabulary and grammatical
skills from the ages of 34 to 48 months in Germany. Taylor et al (2013) report stable
SES differences in vocabulary development from ages four to six and eight using
data from the Longitudinal Study of Australian Children. The effect is especially
apparent at four years of age but relatively negligible for predicting further change.
Based on US data from the Early Childhood Longitudinal Study, Cheadle (2008)
reports increasing SES differences in reading skills from kindergarten to grade 1.
Rice and Hoffman (2015) studied vocabulary development over a long time
period (from age 2% to 21) and report a small but noteworthy cumulative effect
over time for maternal education in a US sample. Bradbury et al (2015) report
slightly increasing SES differences in language and reading skills from age 5 to 11
in Australia and the United States as well as in Canada from age 5 to 7, but slightly
decreasing gaps from age 7 to 11 in the United Kingdom. A study from grades 3 to
6 using data collected in the German capital reveals some differences with respect
to the type of language skills. While the gaps in text comprehension do not widen
with respect to the number of books in the household or parents’ scores on the
International Socio-Economic Index (ISEI), gaps in receptive vocabulary increase
with respect to the first indicator, books. Differences in receptive vocabulary,
however, are stable with respect to ISEI (Kigel et al, 2015). When looking at
between-country differences in results, it remains unclear whether these can be
explained by the different SES indicators or whether this suggests that SES does
have different implications across countries.

Research questions

The aim of this study, as already stated, is to investigate how SES gaps in early
language skills change throughout early childhood in Germany and to gain a better
understanding of the development of these gaps. We add to the existing research by
deriving analytical models that enable us to disentangle the major theoretically derived
mechanisms presented earlier and by using data from a recent nationwide cohort of
young children in Germany, where social disparities in developmental outcomes and
school achievement have been shown to be substantial (see: Klieme et al, 2010; Linberg
etal, 2019). The analyses are structured around the following research questions (R Q):

Are cumulative advantages present in strict form (RQ 1.1) or by exposure (RQ
1.2) based on vocabulary development from age five to nine?

e  [fcumulative advantages are present in strict form (RQ 1.1), the resulting picture
would resemble a fan spread (left panel of Figure 1), as children with higher
vocabulary skills should make more progress over time than children with low
skills. In this case, the overall distribution of skills would increase. As a side effect,
the raw SES gaps would have to increase, too, as higher-SES children should
show initially higher skills on average.

e With regard to the idea of cumulative advantages by exposure (RQ 1.2), favourable
family conditions should have ongoing positive exposure-driven impacts. In the
case of this ‘exposure model’, children from high-SES families would show a
steeper increase in their skills over time than their lower-SES counterparts (right
panel of Figure 1). However, the initial or previous skill level would not be the
main driving force.
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Do we find evidence of pure compensatory effects (RQ 2.1) or compensatory
advantages (RQ 2.2)?

® In the case of pure compensatory effects (RQ 2.1), the overall variation in skills
would decrease over time (left panel of Figure 2), as the initial skill level would
correlate negatively with the rate of progress. As a side effect, the SES gaps in
skill distribution would shrink.

® In the case of compensatory advantages by SES (RQ 2.2), high-SES children
with initially low skills would show a steeper increase in skills compared to their
lower-SES counterparts (right panel of Figure 2), as higher-educated parents can
be expected to invest more resources to compensate for low initial skills. The skill
distribution would only or especially shrink in the group of high-SES children.

Finally, we focus on the role of family activities and ask what kind of family activities
impact vocabulary progress above and beyond SES (RQ 3.1) and are these activities
associated with increasing SES gaps over time, as social reproduction theory or the
theory on concerted cultivation suggest (RQ 3.2)?

Data

The German national educational panel study

We use data from a cohort of the NEPS, which started in 2011 with 2,949
approximately five-year-old children attending a German kindergarten, which we
refer to here as preschool (271 preschools).> The nationwide preschool sample ‘was
established using a two-stage indirect sampling approach’ (Steinhauer et al, 2016:
4) by drawing, in the first stage, a probability sample of elementary schools, which
were asked to list the preschools that feed into them. In the second stage, a further
probability sample was drawn from the list of preschools. In both cases, sampling
probabilities varied by the size of the institution. Preschools were then asked to list all
children they expected to enrol two years later, and the parents of these children were
asked to participate and to allow their children to participate in testing (Steinhauer
et al, 2016).

Besides gathering information from parents by telephone interview (CATI)
and from teachers by questionnaire, each child was tested individually in different
domains. A subsample of 576 children was also group-tested during elementary
school (Steinhauer et al, 2016: 5). As we aim to trace developments in language
skills, we focus on this longitudinal subsample. As vocabulary tests were run in wave 1
(‘preschool, approx. age 5’), 3 (‘grade 17, approx. age 7), and 5 (‘grade 3’, approx.
age 9), we restrict the longitudinal subsample to those children who have a valid test
result in wave 1 plus at least one further valid test result in wave 3 or 5. This leads
to a longitudinal sample of 556 children, with 528 children in wave 3 and 473 in
wave 5. On average, there are 2.8 valid test results per child in our sample. We opt
for an unbalanced panel design, as the share of partial unit non-response is low, and a
balanced panel design is less efficient (Curran et al, 2010: 125; see also Raudenbush
and Bryk, 2002: 199).

Compared to the first wave, the longitudinal subsample is selective with respect to
some core socio-demographics. In particular, the share of immigrant families (defined
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later) is lower in the longitudinal subsample (37% vs 21%).° The share of mothers
holding a tertiary degree is slightly higher in the longitudinal subsample (20% vs
24%) as 1s the share of girls (49% vs 51%). In the longitudinal sample, there is little
variation over time (share of immigrants before and after imputation at wave 1: 22%,
wave 3: 21%, wave 5: 22%), mothers holding a tertiary degree (24%, 24%, 25%
before, 23%, 24%, 25% after imputation), and the share of girls (51%, 51%, 50%, no
missing information).

Dependent variable: receptive vocabulary skills

Children’s vocabulary skills were measured with an adapted version of the Peabody
Picture Vocabulary Test (PPVT; Dunn and Dunn, 2004). In this test, children listened
to recorded words and were asked to select the corresponding picture from four
choices. The test comprised 77 items and was conducted individually in children’s
preschools in wave 1. It comprised 66 items in wave 3 and 71 items in wave 5 and
was conducted in both waves in groups in the children’s elementary schools. In
wave 1, the test instructor wrote down the children’s answers, and in later waves, the
children filled out the test forms themselves. The selection of items was based on
item difficulties and on data from previous studies (Berendes et al, 2013).

As sets of common items were used throughout all three waves,” we applied item
response theory (IRT) to determine children’s latent vocabulary skills and to scale
the test data for longitudinal use with Stata 16.1.% A two-parameter model allowed
item difficulty and item discrimination to vary. In this framework, the common
items, also called anchor items, were used to put test results from different waves on
a common metric. Tests on differential item functioning revealed that some anchor
items varied in their difficulty conditional on children’s skills in different waves.
However, skill parameters estimated by separate, wave-specific models correlated
highly (> .99) with those estimated with a common model. Therefore, differential
item functioning could be ignored. Due to iteration problems that accompanied the
high number of resulting parameters (= 246), items that discriminated similarly were
grouped together in the final model, allowing them to have their own difficulty but
to share a common discrimination value (grouping was done in 0.4 steps from 0 to
2.4 plus a further group for items with discrimination scores above 2.4). The latent
parameter on vocabulary skills ranges from —2.82 to 2.82, with a mean of 0 and a
standard deviation of almost 1 (M = -0.00, SD = 0.96).

As an indicator for time, we used age in years and centred all age information to
the median of wave 1, resulting in the following means and standard deviations for
waves 1, 3 and 5: Eel = 0.01 years, SD, = 0.32; Ees = 2.00 years, SD, = 0.31;
Age, = 3.74 years, SD, = 0.32.

Indicator of socio-economic status

With regard to SES indicators, it has been recommended to use single indicators
rather than composite indicators in research on early inequalities (Duncan and
Magnuson, 2003). Among the individual SES indicators, parental education shows
stronger relationships with children’ test scores (Cheadle, 2008) and later educational
attainment (Bukodi and Goldthorpe, 2013) than occupational prestige or income.
Furthermore, ‘parents with more education tend to make longer utterance to their

96



Development of socio-economic gaps in children’s language skills in Germany

children and use more complex language (Hoft, 2003), hold higher academic
expectations, and provide more cognitive stimulation (Davis-Kean, 2005; Magnuson
and Duncan, 2006)’ (Quinn, 2015: 122). Looking at mothers’ school and university
education, we used a shortened version of the CASMIN scheme (Braun and Miiller,
1997; Kerckhoff et al, 2002) and differentiated low (CASMIN 1a, b, ¢), intermediate
(CASMIN 2a, b), upper secondary (CASMIN 2c_gen, d) and tertiary education
(CASMIN 3a, b). The first group covers mothers with no or the lowest school
degree, the second mothers with an intermediate school degree, the third mothers
with a university entrance qualification but no tertiary education and the fourth
mothers with a tertiary degree.

Indicators of cultural capital and activities at home

To test the importance of cultural capital and potentially stimulating activities at
home, we considered household possessions, consisting of (1) the number of books
(six categories from ‘0 to 10 books’ to ‘more than 500 books’), and yes/no answers
on possessing (2) classic literature, (3) dictionaries, (4) poetry, (5) a library card or
(6) artwork measured at wave 1 (all items standardised, Cronbach’s alpha = 0.61,
mean = 0, SD = 1); parents’ reading time on a work day and on a day off, measured
in hours and minutes in waves 1 and 3 (all four items standardised, Cronbach’s
alpha = 0.76, mean = 0, SD = 1); frequency of literacy-related activities at home with
child, namely (1) reading aloud to child, (2) using picture books, word puzzles and
similar, (3) learning the alphabet, (4) memorising poems, rhymes or songs, measured
with eight categories ranging from ‘never’ to ‘several times a day’ in wave 1 (all items
standardised, Cronbach’s alpha = 0.56, mean = 0, SD = 1); and frequency of reading
aloud to the child as a single item measured in waves 1, 2 and 3 (all items standardised,
Cronbach’s alpha = 0.65, mean = 0, SD = 1). In the case of parents’ own reading
time and reading aloud to children, we also used information gathered in later waves
to reduce measurement error. Of course, the ‘appropriateness’ of activities — such as
learning the alphabet — depends on the child’s age and skills. However, we assume
that parents will adapt their literacy-related activities over time in such a way that
those who provided stimulating activities at earlier ages also are more likely to provide
stimulating environments later on.

Control variables

In the analyses, we controlled for the child’s gender (girl = 1, boy = 0), non-German
language at home (yes = 1, no = 0; provided by teachers), immigration status (yes = 1 if
at least one grandparent born abroad, no = 0; Kristen et al, 2016), and the logarithm
of the number of children under age 14 in the household as an indicator of potential
dilution of resources (Downey, 2001).

Methods

Missing values and imputation

To avoid a loss of cases due to item non-response, we used information on the
mother’s education and the number of children in the household surveyed in wave 2
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if data were missing in wave 1. If parents did not report the child’s gender or birth
date, we used information provided by the preschool. Multiple imputation with
chained equations was applied to remaining cases of item non-response. In addition
to the variables used in the analyses, the imputation model includes a set of auxiliary
variables.!” Imputations on vocabulary skills, our dependent variable, are discarded
and set to missing before performing the growth curve models. In order to take the
variance between estimations of different imputed data sets into account, we calculate
standard errors according to Rubin’s (2004) rules. Table 1 provides key information
on all variables used in the main analysis before and after imputation, including the
proportion of missing data.

Apnalytical procedure: growth curve model

The growth curve model allows us to model differences in skill progress between
children and to separate between initial skills and progress in skills. We are interested
in both issues, as we want to know if progress in skills varies between children
and if this variation depends on SES as well as if there are real path-dependencies.
Frequently used value-added models, regressing test results on previous test results
and some other covariates, are incapable of separating these two effects (Raudenbush
and Bryk, 2002: 166).

Data are nested as they contain information on vocabulary skills (Y) from students
(i =1, ...n) tested in different waves (t = 1, 3, 5). Because children differ in their age
at measurement, and vocabulary skills are age-dependent (correlation between age
and skills in each wave: r_; = 0.30; r,_3 = 0.18; r_5 = 0.15, before imputation), we
use age at the measurement point as the key time-varying covariate on the lowest
level (level 1; see eq. 1).

Levell: Y, =7 + m Age +e, (1)
Level2 (random intercept): 7, = f  + 1, )
Level2 (random slope): 1, = B, + r,, 3)

For the growth curve model, at least two further equations are needed at the individual
level (level 2): one for the random intercept and one for the random slope, which
is the age coeflicient in this case. In the simplest form, the two can differ between
individuals: the intercept, representing vocabulary skills at ‘baseline age’ (Age, = 0),
and the degree of progress (see eq. 2, 3). Initial differences between individuals and
individual-specific differences in progress are captured by the random error terms
ro; and ry;. Differences between the observed and predicted vocabulary skills at Age,
in individuals are captured by the error term ¢, in equation 1.

We specified models that allow the errors ry; and r;; to be correlated and devote
attention to this correlation. Assuming that vocabulary skills grow over time (;, > 0),
a positive correlation between the two error terms indicates increasing achievement
inequality between children. This becomes evident, looking at equations 2 and 3.
Children with initially high skills, that is, 7,; above 3, have positive values for r;, those
with lower skills, negative values for r,;. Children with above-average progress, 7z;; > S,
show positive values for ry;, those with below-average progress, negative values for ry;. If
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Table 1: Means and standard deviations (SD) in brackets for metric covariates and
frequencies for categorical covariates, plus proportion of missing data

Variables Mean (SD)
hefore | after Missing
Imputation
Vocabulary skills
at wave 1 (n=556) -0.85 -0.85 n.a.
(0.56) (0.56)
at wave 3 (n=528) 0.10 0.10 n.a.
(0.66) (0.66)
at wave 5 (n=473) 0.88 0.88 n.a.
(0.75) (0.75)
Age (centred; in years)
at wave 1 (n=556) 0.01 0.01 no
miss.
(0.32) (0.32)
at wave 3 (n = 528) 2.00 2.00 0.8%
(0.31) (0.31)
at wave 5 (n=473) 3.74 3.74 3.8%
(0.32) (0.32)
Education mother
CASMIN 1a, b, ¢ (low or no education) 11% 11% 8.1%
CASMIN 2a, b (intermediate secondary 41% 41%
education with or w/o vocational degree)
CASMIN 2c_gen, d (university entrance 25% 25%
qualification, w/o tertiary degree)
CASMIN 3a, b (tertiary education) 24% 23%
Household possessions 0.00 -0.02 12.6%
(1.00) (1.02)
Parental reading (wave 1, 3) 0.00 0.00 5.8%
(1.00) (1.01)
Literacy activities 0.00 0.01 12.6%
(1.00) (1.03)
Reading aloud to child (wave 1, 2, 3) 0.00 -0.01 4.5%
(1.00) (1.01)
Girl=1, boy=0 51% 51% no
miss.
Immigration status (at least one grandparent 21% 22% 7.7%
born abroad = 1, else 0)
Language at home (non-German = 1, 5% 5% no
otherwise O, teacher report) miss.
Number of children under age 14 (logarithm) 0.57 0.57 7.7%
(0.41) (0.41)

Notes: All information from wave 1 unless stated otherwise. Abbreviations: SD = standard deviations; n = case

numbers; no miss. = no missing values; n.a. = does not apply.

Sources: doi:10.5157/NEPS:SC2:8.0.1; own calculations.
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initial skills and progress are independent, the error terms do not correlate. In the case
of a positive correlation, achievement inequality increases as predicted, for example by
cumulative advantage in strict form. In contrast, a negative correlation indicates that
children with initially low skills make more progress (compensatory effects).

To test whether progress differs by family status, we expanded both level-2 equations
to include information on the mother’s education (EDU). Whereas f3; in equation
4 refers to initial differences, f3;; in equation 5 is a cross-level interaction effect.
Inserting equations 4 and 5 into equation 1 leads to equation 6.

Level2 (random intercept): 7, = f + f EDU + -+ + 1. (4)
Level2 (random slope): 7. = B, + p, EDU + -+ +r_ (5)

Yn - ﬁon + ﬂmEDU/ Tyt (ﬂm + ﬂﬂEDU/ + r1,')A~ger1 te,

= ﬁOU + /)]UlEDLJL + /}wAgezi + ﬁllED(JiAgel/ + e[i + rf)[ + Vl[Agezi (6)

If EDU represents high educational attainment and fy; > 0, By > 0, and B> 0,
this indicates an initial advantage as well as an increasing advantage by status over
time. Note, however, that it is difficult to directly test the existence of cumulative
advantage in its strict form. Indications of its existence are present if there is still a
positive correlation between both level-2 error terms after controlling for important
factors in equation 4 and 5.

Results
Descriptive results

The mean latent value for children’s receptive vocabulary skills increases from —0.85
in wave 1 to 0.10 in wave 2 and 0.88 in wave 3. In addition, the standard deviations
increase from 0.56 over 0.66 to 0.75 (see Table 1). The same pattern is observable
when holding the sample constant by using either imputed values or listwise deletion
(see Appendix, Table A1). That is, the increase in variation is not rooted in different
sample compositions over time.

The descriptive information on vocabulary for each SES group reveals that children
whose mothers have a low or no secondary education lag behind other children at
age five and fall even further behind over time (see Table 2). In fact, the average skill
level of children with mothers with a low or no secondary education is still somewhat
lower at age nine (wave 5, 0.26) than the average skill level of children with highly
educated mothers (tertiary education) at age seven (wave 3, 0.34). It is also worth
looking at the standard deviations (SD) in Table 2. They increase substantially over
time in all subgroups, except for low-SES families. For children whose mothers
have a low or no secondary education, the standard deviation increases only slightly
(wave 1: 0.69, wave 3: 0.69, wave 5 0.74).

Cumulative advantages in strict form (RQ 1.1) or pure compensatory effects (RQ 2.1)

Cumulative advantages in a strict form (RQ 1.1) and pure compensatory effects
(RQ 2.1) are strictly contradictory patterns. To provide evidence of one or the other,
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Table 2: Vocabulary skills in the analysis sample by mother’s educational attainment:
means, standard deviations (SD) in brackets and case numbers (n).

Education | Low or no Intermediate Upper secondary Tertiary education
secondary secondary education (university | (CASMIN 3 a, b)
education education entrance
(CASMIN 1 a, b, c) |(CASMIN 2 a, b) qualification)

(CASMIN 2 c_gen, d)
Wave Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD) n

1 -1.20 -0.89 -0.77 -0.70

(0.69) 61 (0.53) 226 (0.51) 140 (0.53) 130
3 -0.42 0.05 0.19 0.34

(0.69) 59 (0.62) 215 (0.60) 129 (0.60) 125
5 0.26 0.84 1.00 1.11

(0.74) 50 (0.73) 192 (0.69) 114 (0.70) 118

Notes: Based on ten fully imputed data sets; SD: standard deviation; n: case numbers.

Sources: doi:10.5157/NEPS:SC2:8.0.1, authors’ calculations.

we started with an ‘empty’ growth curve model (see Table 3, Model 1). Here, only
time (age) was included, and a random intercept and a random slope are specified.
As expected, the coefficient on age is positive. Each additional year increases the
performance level by 0.46. There is not only variation in skills at the age of five
years!! [0.448 — 1.96 x 0.02; 0.448 + 1.96 x 0.02] but also in individual-specific
progress. The 95% confidence interval of the standard deviation of the error term
ry; 18 [0.089 — 1.96 x 0.009; 0.089 4 1.96 x 0.009]. Thus, there is considerable
variation in progress between children. Variation itself does not say anything about
widening or shrinking distribution. The correlation between the error terms at
the individual level (ry;, r1;) gives important information on this. This correlation
is positive: children with ‘initially’ above-average (or below-average) performance
make more (or less) progress compared to average children over time. This is in line
with cumulative advantages in a strict form (RQ 1.1) and clearly contradicts pure
compensatory effects (RQ 2.1).

Cumulative advantages by exposure (RQ 1.2)

The first model gives hints of cumulative advantage in strict form. But is this
increase only attributable to previous skills, or can this increase in skill variation be
partly or completely attributed to family SES? To answer this question, Model 2
includes, in addition to some control variables, the mother’s education as the key
SES indicator. There is a clear pattern visible at age five: the higher the mother’s
education, the higher the child’s vocabulary skills. The difference between children
whose mothers have a low or no education and those with tertiary degrees equals
the effect of about one year.'> With respect to cumulative advantages, the change
in gaps is crucial. The gap between children whose mothers fall into the lowest
and all other educational groups becomes larger over time. The gaps between
the lowest and the two intermediate groups increase by 0.066 and 0.072 per year
(p-values at .004 and .000), between the lowest and highest group 0.093 per year
(p-value at .000). We calculated the point estimate and 95% confidence interval on
the skill level of a boy from a non-immigrant family with German as main language
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Table 3: Progress in vocabulary skill from age five to nine: results from growth curve

models (Coeff.; (SE), p-value)

Model 1 Model 2
Variables Intercept Slope Intercept Slope
Intercept/slope (age) -0.842 | 0.459 -0.979 0.386
(0.023) | (0.006) | (0.075) (0.024)
0.000 0.000 0.000 0.000
Education mother (Ref. CASMIN 1a, b,
¢ = low or no education)
CASMIN 2a, b (intermediate secondary 0.209 0.066
education with or w/o vocational degree)
(0.073) (0.023)
0.004 0.004
CASMIN 2c_gen, d (university entrance 0.354 0.072
qualification w/o tertiary degree)
(0.074) (0.024)
0.000 0.003
CASMIN 3a, b (tertiary education) 0.449 0.093
(0.075) (0.024)
0.000 0.000
Girl (ref. boy) -0.005 0.022
(0.040) (0.013)
0.903 0.084
Immigration status (no)
At least one grandparent born abroad -0.152 0.028
(0.055) (0.017)
0.006 0.105
Language at home (teacher report; ref. German)
Non-German -0.777 | —-0.028
(0.100) (0.032)
0.000 0.384
Number of children under age 14 in HH -0.116 | -0.016
(logarithm)
(0.050) (0.016)
0.021 0.322
Random effects
SD error term at level 1 0.305 .306
(SE) (0.010) (.010)
SD error terms at level 2 (person level) 0.448 0.089 0.362 0.083
(SE) (0.020) | (0.009) | (0.019) (0.010)
Correlation of errors at level 2 0.505 0.552
(SE) (0.133) (0.168)
R? at level 2 n.a. n.a. 34.7% 13.0%
Observations (‘person years’) 1,557 1,557
Number of persons 556 556

Notes: Based on ten fully imputed data sets, Robust standard errors (SE) in parentheses, SD: Standard

deviation, HH: household, n.a. = does not apply.

Sources: doi:10.5157/NEPS:SC2:8.0.1; authors’ calculations.
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in the family and no other child in the household at age nine. In ascending order,
the estimates with 95% confidence intervals in brackets are 1.54 [1.36 and 1.73],
2.02 [1.83, 2.20], 2.19 [1.99, 2.38] and finally 2.36 [2.16, 2.56] (not shown in the
table). Compared to the estimations at age five (see Model 2, column intercept),
the difference is nearly twice as large (2.36—1.54 vs 0.449). This is in line with the
perspective of cumulative advantage by exposure.

Note that the differences in growth between the two intermediate groups and the
highest group are low. Changing the reference category to mothers with tertiary
education reveals p-values of .112 and .302 on differences in growth between the
three groups (full results on request). Consequently, there is a sharp difference in
vocabulary growth between children raised by mothers with a low level of education
and all others.

The error terms still correlate highly in Model 2. That is, having an advantageous
‘start’ leads to more progress, even when controlling for SES and socio-demographic
characteristics. This is a hint that cumulative advantage in a strict sense might also
be at work.

Compensatory advantage by SES (RQ 2.2)

RQ 2.2 tackles compensatory advantage by SES, which means children form
high-SES families are still ahead of other children, but that within this group, they
are becoming more homogeneous. To gain insights as to whether the increasing
SES gaps already described are accompanied by a process of catching-up of the
low-performers in high-SES families, we look at the distribution of the errors,
the differences between the observed and predicted vocabulary skills, by mother’s
education. Figures in Table 4 show some slight increases in the errors across waves
in all groups. Thus, there is no indication that children from families with highly
educated mothers are becoming more homogeneous in terms of vocabulary skills
than children from other families.

Importance of family activities above and beyond SES (RQ 3.1)

In the next step, we addressed RQ 3.1 on the importance of family activities for
vocabulary growth above and beyond SES. Table 5 presents different extensions to
Model 2 (see Table 3 for Model 2). We include four different indicators of cultural
capital and family activities separately, starting with more distal and continuing with
more proximate indicators, and present a final model at the end.

The relationship between (a) household possessions and children’s vocabulary skills
15 0.109 [0.064, 0.154], and the estimated coeflicient has a p-value of .000 at age five.
The coeflicient on skill progress is positive as well, 0.013 [—0.002,0.028], with a
p-value of .086 (see Table 5, Model 3a). In the case of (b) mother’s reading time,
there is no relationship to the child’s skills at age five or to progress in vocabulary
(Model 3b), whereas (c) child-related literacy activities in the family correlate
positively with vocabulary progress at age 5 (0.048 [0.009, 0.087]). The estimated
coeflicient has a p-value of .016. But these activities are rather unlikely to affect the
child’s skill progress according to the confidence interval (0.009 [—0.004,0.022], p-
value = .178) (see Model 3¢). One indicator that is often discussed in the literature is
reading to the child (for example, Scarborough and Dobrich, 1994; Mol et al, 2008;
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Table 4: Standard deviations (SD) of residuals (observed vs fitted values) based on
Model 2, Table 3, and case numbers (n).

Education Low or no Intermediate Upper secondary Tertiary education
secondary secondary education (CASMIN 3 a, b)
education education (university entrance

(CASMIN 1 a, b, c) | (CASMIN 2 a, b) qualification)
(CASMIN 2 c_gen,

d)
Wave SD n SD n SD n SD n
1 0.55 61 0.45 226 0.44 140 0.49 130
3 0.60 59 0.58 215 0.53 129 0.58 125
5 0.65 50 0.70 192 0.62 114 0.67 118

Notes: Based on ten fully imputed data sets; SD: standard deviation; n: case numbers.

Sources: doi:10.5157/NEPS:SC2:8.0.1, authors’ calculations.

Sénéchal et al, 2008; Klein and Kogan, 2013). Therefore, we use the information
collected in waves 1, 2 and 3 (Model 3d). We find positive relationships to the ‘initial’
skill level and to progress in vocabulary, with estimated 0.061 [0.021,0.101], p-value
of .003, and 0.016 [0.003, 0.029] (p-value of .017).

In Models 3a to 3d, household possessions and reading to child seem to have
the most influence. Compared to the mother’s time devoted to reading, household
possessions appear to be fairly stable characteristics. Mothers’ time reading might be
more volatile depending on current family and work circumstances. With regard to
activities with the child, the indicator most closely related to written language shows
somewhat stronger correlations with language development than the composite
score. This is not astonishing, as activities such as looking at picture books together
might have little impact on the child’s language skills if the parent’s own language
skills are relatively limited. Written language offers a wider range of vocabulary and
more complex sentences than everyday language, independent of the parent’s skills.

In the final model, we included household possessions, which indicate cultural
capital in its objective form, and reading to the child (see Model 3e). With respect
to the initial skill level, both estimated coefficients indicate that more household
possessions and reading more often to the child go hand in hand with higher
vocabulary skills at age five. Concerning skill progress, both coeflicients are positive,
but looking at both confidence intervals [—0.006,0.025] and [0.000,0.027] reading
to the child is slightly more associated with improvements in children’s vocabulary
skills. With respect to RQ 3.1, we conclude that although three out of four indicators
positively correlate with the skill level at age five, when it comes to predicting changes
over time, parental reading seems to be the strongest indicator in this age range of
the indicators considered here.

Importance of family activities in mediating SES effects on vocabulary growth (RQ 3.2)

RQ 3.2 addresses the potential mechanisms behind changing SES gaps in vocabulary
skills and goes deeper into testing cumulative advantages by exposure. We explore
this question by looking at changes in the estimated coefficient on the mother’s
education in Model 3e.

At age five, the estimated coefficients on mother’s education decrease by around
30% to 37%. With respect to SES differences in progress, the effects of the mother’s
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education are reduced by 14% to 25% compared to Table 3, Model 2. Overall,
household possessions and reading to children ‘explain’ some variation in children’s
initial skill differences and at least partly mediate the relationship between SES and
initial skills. In comparison, their influence on skill progress is weaker.

We would like to stress that the correlation of the error terms at level 2 of Model 3e
in Table 4 is positive, large and comparable in size to all previous models. Even if
a family’s cultural capital and activities are taken into account, there are hints of
cumulative advantage in its strict form. As noted at the end of the Methods section,
it is difficult to directly test the existence of cumulative advantage in its strict form,
and the reported correlation is only an indication. There might be other factors,
such as general cognitive skills of the child or unobserved family or environmental
characteristics that are responsible for better test results at age five and more progress
in the following years (for a critique of past research that has stressed the importance
of early skills for later skill development, see Bailey et al, 2018).13

Sensitivity checks

We ran several sensitivity checks. First, we expanded Model 2, Table 3, as well as
Table 5, Model 3e, to include the father’s education to get a broader picture of
family SES. If a father has a higher level of education than the mother, children show
somewhat higher vocabulary skills at age five compared to parents who have similar
educational levels. This gap does not increase over time. All other constellations,
‘father has lower education than mother’ and ‘mother is a single parent’, do not
show any further difference compared to parents with educational homogamy (see
Appendix Table A2, Model A1, and Table A3, Model A4). The main results presented
in Tables 3 and 5 still hold if information on the father’s education is included. The
higher mother’s education, the higher the child’s test performance at age five, and these
differences increase over time. In Table A3, Model A4, the estimated coeflicients on
household possessions and reading aloud to the child are comparable to those reported
in Table 4, Model 3e. We also estimated a model with a squared term for age, as
the correlations between age and test results become weaker over the measurement
points (see Section Analytical procedure: growth curve model). Results indicate that
the increase in vocabulary skills decelerates with age. Nevertheless, the main findings
remain stable (see Appendix Table A2, Model A2; Table A3, Model A5). Finally,
as children are clustered within preschools in this study, we also introduced a third
level for preschools to the growth curve model. The results did not change (compare
Table 3, Model 2, with Appendix Table A2, Model A3; and Table 4, Model 3e, with
Appendix Table A3, Model A6).

Conclusions

Early language skills are considered a key factor for educational success, as there is
abundant evidence on close links to literacy and reading but also to measures of more
domain-general cognitive skills. Looking at research on children’s vocabulary skills,
both individual differences and early SES gaps have been reported. Family resources
and linguistically stimulating activities have been shown to partially explain the
differences. Highlighting the importance of academic skills at school entry for later
educational outcomes, the openness of vocabulary to environmental influence and
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the existence of striking socio-economic differences, Shonkoff and Phillips (2000:
125) also underlined that there is a substantial amount of variance unexplained which
leaves room to defy the odds. We looked at the variance in vocabulary development
from age five to nine and focused on how pathways depend on socio-economic
background and more immediate environmental influences during this period.

Sociology offers different and partly conflicting theories for the explanation of
socially unequal developmental trajectories. We highlighted cumulative advantages
(so-called Matthew effects) and compensatory advantages. We differentiated ‘strict’
and ‘pure’ types, where the amount of initial skills is the main driver for subsequent
increases or decreases in disparities, from those types, where rather exogenous factors
such as SES indicators are expected to drive the development of initial inequalities.

Differentiating these mechanisms and also considering explanatory factors
introduced by Bourdieu (1984), Lareau (2011), and research on language development,
we asked: (1.1) Are there cumulative advantages in their strict form? (1.2) Do we
see increasing SES gaps in vocabulary skills even if we control for potential path
dependency? (2.1) Do we find pure compensatory effects or (2.2) advantages by
parents’ SES? And (3.1) how important are parents’ cultural capital and activities as
well as parent—child activities for children’s progress in vocabulary above and beyond
SES and (3.2) for ‘explaining’ the relationship between SES and vocabulary?

As longitudinal research on the development of early inequalities in vocabulary from
kindergarten into the first years of school is rather sparse, especially when evaluating
competing mechanisms, we used recent nationwide data from Germany to analyse
the development of social inequalities from age five to nine and used growth curve
models for our analyses, as they allow differentiation between effects that root back
to initial skills and those that determine progress in skills.

As expected, vocabulary skills increase from age five to nine in Germany. There
are clear hints that the distribution of vocabulary skills increases over time and that
those with above-average skills at age five will have even higher skills at age nine. As
this pattern is consistent across all models, which include several structural indicators
and some family activities, this supports the assumption that cumulative advantage
in the strict form is at work in this age range (RQ 1.1). As stated at the end of the
sections ‘Analytical Procedure’ and ‘Importance of Family Activities in Mediating
SES Eftects on Vocabulary Growth’, we cannot fully rule out the possibility that
other unobserved factors are responsible for this correlation, and therefore we have
to be cautious.

Additionally, SES gaps in these skills become more pronounced over time. This is
partly due to the fact that children whose mothers have a low or no education show
far below-average increases in their language skills. At the age of five, these children
are, on average, one year behind children from families in which mothers have a
tertiary degree and this gap doubles in the four years that follow. These findings are
clearly in line with cumulative advantage due to ‘exposure’ (RQ 1.2). There are no
signs of general compensatory effects (RQ 2.1) as the gaps in skills do not weaken as
children grow older. In contrast: the skill distribution increases over time. Further on,
there are no hints on compensatory advantages by status (RQ 2.2), which predicts
that children from upper-SES families who initially perform worse would make
comparatively greater progress.

The use of different indicators of cultural capital and activities reveals that vocabulary
skills at age five can be at least partly attributed to household possessions as well as
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activities at home, above all reading to the child. With respect to progress, among the
indicators used in this study, reading to the child, especially, seems to be important.
Parents’ own reading time did not turn out to be relevant for vocabulary development
during this age span above and beyond SES (RQ 3.1). The last research question
(3.2) asked whether these household characteristics and family activities mediate SES
gaps in skills. Even when controlling for several indicators, especially reading to the
child, there are still substantial correlations between SES and the child’s ‘initial’ skills
at age five, as well as to the child’s progress. At the same time, partial mediation was
observed, in which about 30% of the direct relationship between SES and vocabulary
skills could be explained by the covariates.

The finding that SES gaps in vocabulary skills increase might be surprising, as
all children attend preschool and later on elementary school, where they share the
same curriculum. However, this result is in line with previous studies on vocabulary
development in Germany that focused on an even earlier age range in early childcare
(Schmerse et al, 2018) as well as studies carried out in the German capital on a later
age range in elementary school (Kigel et al, 2015). Furthermore, most studies that
estimate the influence of school on SES gaps by comparing children’s development
when school is in session versus out of session show that school plays only a modest
role in explaining achievement gaps (see, for example, Downey et al, 2017).

The findings on increasing gaps overall and by status seem to be in line with
Bourdieu’s cultural capital approach and Lareau’s concept of concerted cultivation.
However, the lowest-SES group clearly differs most from the other SES groups. This
contrasts with the idea that especially a highly privileged ‘dominant class’ (Bourdieu,
1984; 1986) or (upper) middle class (Lareau, 2011) differs and sets itself apart from
the others.

In addition, the rather weak relationship between family activities and children’s
language skills might be surprising. However, in the cross-sectional part of our model
focusing on skills at age five, the correlation is (in most cases) stronger than in the
part focusing on progress over time. Finally, even some studies based on large samples
show a relatively modest or no impact of such indicators when shifting from a cross-
sectional to a longitudinal perspective (Taylor et al, 2013; McMullin et al, 2020: 618).

A clear limitation is that our analysis starts at age five, where we already see stark
differences in language skills by SES, which might be the result of family activities in
general and SES-specific differences in these activities. Information that is currently
lacking in social stratification research includes the language skills of parents and other
household members as well as the specific financial and time investment of parents
in the first years of children’s lives and from age five on. A further limitation is the
low sample size, which causes rather large sampling errors. Therefore, we might
have been to quick ruling out some family activities as important and the results are
rather conservative.

Notes

! This effect takes its name from the book of Matthew in the Bible: ‘To all those who
have, more will be given, and they will have an abundance; but from those who have
nothing, even what they have will be taken away’ (Matthew 13:12 [see also 25:29],
The New Oxford Annotated Bible, New Revised Standard Version).

For an application of DiPrete and Eirich’s classification in educational research, see
Baumert et al (2012).
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With regard to students’activities, the causal relationship has to be addressed, as children
with higher language proficiencies might self-sort into reading:‘Children who become
better readers have selected [...], shaped [...], and evoked [...] an environment that
will be conductive to further growth in reading’ (Stanovich, 1986: 382).

The factor comprised parents’school involvement, children’s participation in organised
(learning-conducive) leisure activities, and the number of books at home.

This paper uses data from the second starting cohort of the National Educational
Panel Study (NEPS), doi:10.5157/NEPS:SC2:8.0.1. From 2008 to 2013, NEPS data
were collected as part of the Framework Programme for the Promotion of Empirical
Educational Research funded by the German Federal Ministry of Education and
Research (BMBF). Since 2014, NEPS has been carried out by the Leibniz Institute
for Educational Trajectories (LIfBi) at the University of Bamberg in cooperation with
a nationwide network.

The share of parents with an immigration status who provided at least one interview
in wave 3 or 5 in addition to their interview in wave 1 is 32%. The low share of
children from immigrant families in the longitudinal subsample is only partly due to
panel drop-out. One reason for the loss of children from immigrant families in the
longitudinal subsample might be that they more often live in cities where there is a
wider range of preschools and elementary schools available and therefore a looser link
between preschools and elementary schools.

Twenty-three items were administered in all waves; a further 15 identical items were
administered in waves 1 and 3; a further 4 items were identical in waves 1 and 5; and
a further 25 items were identical in waves 3 and 5.

The first item in wave 1 had to be discarded as all children in our sample solved it.
One item from wave 5 is currently not in the scientific use file for unknown reasons.
About 93% of the interviewees are mothers, the rest fathers.

Auxiliary variables used for imputations are: parents’ participation in highbrow and
pop culture, father’s education, welfare receipt, satisfaction with financial situation,
single parenthood (parent and preschool report), childs age at enrolment in early
childcare, hours per week in preschool, child’s test results in science and general
cognitive functioning (speed and reasoning, assessed in wave 2), a scale on child’s
participation in sports, music, language or other course in leisure time (asked in
wave 2), and the following information provided by preschool staff: rating of child’s
skills in understanding German compared to children of the same age, child’s need
for language remediation, a scale on children’s activities in preschool, subscale of the
Strengths and Difficulties Questionnaire (SDQ) on prosocial behaviour and problem
behaviour as well as disruptive behaviour (TASB).

Remember that the age of five years was set to 0.

The coeflicient for CASMIN 3a, 3b is 0.449 in Model 2, the coefficient on age is
0.459 in Model 1, in Model 2 the effect on progress by age is 0.386 in the case of
mothers with low education and 0.386 + 0.093 = 0.479 in the case of mothers with
tertiary education.

As arobustness check, we estimated models with child’s result in a speed and a reasoning
test conducted in wave 2. Our main results do not change (results on request).
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Table A1: Vocabulary skills in the analysis sample, in the case of multiple imputed
skills and in a complete case sample — mean, standard deviation (in brackets) and case

numbers (n)

Without imputation With imputation (m = 10) Complete case

Wave n n n

1 -0.85 566 -0.85 566 -0.82 445
(0.56) (0.56) (0.56)

3 0.10 528 0.10 566 0.13 445
(0.66) (0.66) (0.66)

5 0.88 473 0.86 566 0.88 445
(0.75) (0.76) (0.76)

Sources: doi:10.5157/NEPS:SC2:8.0.1; authors’ calculations.
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Table A2: Additional growth curve models on vocabulary skills — extensions of Table 3,

Model 2
Model A1 Model A2 Model A3
Variables Intercept| Slope | Intercept| Slope | Slope”~2| Intercept| Slope | Slope”~2
Intercept/slope (age) | —1.045| 0.388 | —0.997| 0.440 | —0.015| —0.995| 0.440 | —0.014
(0.079)| (0.025)| (0.075)| (0.028)| (0.004)| (0.074)| (0.028)| (0.004)
0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.000 | 0.000 | 0.001
Education mother (ref. CASMIN 1 a, b, c)
CASMIN 2a, b 0.234 | 0.068 | 0.212 | 0.065 0.206 | 0.065
(0.074)| (0.023)| (0.073)| (0.022) (0.072)| (0.022)
0.002 | 0.003 | 0.004 | 0.004 0.004 | 0.004
CASMIN 2c_gen,d | 0.366 | 0.076 | 0.356 | 0.071 0.351 | 0.071
(0.076)| (0.025)| (0.074)| (0.024) (0.074)| (0.024)
0.000 | 0.003 | 0.000 | 0.004 0.000 | 0.004
CASMIN 3a, b 0.513 | 0.095 | 0.452 | 0.092 0.440 | 0.092
(0.078)| (0.026)| (0.075)| (0.024) (0.075)| (0.024)
0.000 | 0.003 | 0.000 | 0.000 0.000 | 0.000
Education father (ref. same level as mother)
higher than mother | 0.171 0.002
(0.055)| (0.018)
0.002 | 0.925
lower than mother 0.021 | —0.009
(0.052)| (0.017)
0.689 | 0.597
no father (= mother | 0.061 | —0.010
lone parent)
(0.078)| (0.027)
0.433 | 0.713
Girl (ref. boy) —0.001| 0.022 | —0.000| 0.019 —-0.001| 0.019
(0.039)| (0.013)| (0.039)| (0.013) (0.039)| (0.013)
0.970 | 0.085 | 0.992 | 0.126 0.972 | 0.127
Immigration status (no)
At least one —0.154| 0.027 | —0.153| 0.029 —0.149| 0.029
iargggafe“t born 1(0.055)| (0.017)[ (0.055)[ (0.017) (0.055) (0.017)
0.005 | 0.115 | 0.005 | 0.093 0.007 | 0.092
Language at home (teacher report; ref. German)
Non-German —0.786| —0.027| —0.775| —0.030 -0.776| —0.030
(0.100)| (0.032)| (0.100)| (0.032) (0.100)| (0.032)
0.000 | 0.407 | 0.000 | 0.353 0.000 | 0.351
Number of children | —0.128| —0.018| —0.115| —0.016 -0.112| —-0.016
under age 14 in HH
(logarithm)
(0.051)| (0.017)| (0.050)| (0.016) (0.051)| (0.016)
0.012 | 0.277 | 0.023 | 0.314 0.027 | 0.313
Random effects
SD random error 0.306 0.305 0.305
term at level 1
(Continued)

117



Thorsten Schneider and Tobias Linberg

Table A2: (Continued)

Model A1 Model A2 Model A3
Variables Intercept| Slope | Intercept| Slope | Slope”~2| Intercept| Slope | Slope”~2
(SE) (0.010) (0.010) (.010)
SD error terms at 0.357 | 0.083 | 0.362 | 0.083 | fix 0.352 | 0.083 | fix
level 2 (person level)
(SE) (0.019)| (0.010)| (0.019)| (0.010)| fix (0.021)] (0.010)| fix
Correlation of errors | 0.555 0.565 0.573
at level 2
(SE) (0.169) (0.168) (0.173)
SD error terms at 0.086
level 3
(SE) (0.042)
Observations 1,557 1,557 1,557
(‘person years')
Number of persons | 556 556 556
Number of 159
preschools

Notes: Based on ten fully imputed data sets, Robust standard errors in parentheses, SD: Standard deviation,

HH: household.

Sources: doi:10.5157/NEPS:SC2:8.0.1; authors’ calculations.
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Table A3: Additional growth curve models on vocabulary skills — extensions of

Model 3e, Table 5

119

Model A4 Model A5 Model A6
Variables Intercept| Slope | Intercept| Slope | Slope”~2| Intercept| Slope | Slope”~2
Intercept/Slope —0.936| 0.402 | —0.888| 0.453 | —-0.015| —0.887| 0.453 | —-0.014
(Age)
(0.081)| (0.027)| (0.075)| (0.029)| (0.004)| (0.075)| (0.029)| (0.004)
0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.000 | 0.000 | 0.001
Education mother (Ref. CASMIN 1 a, b, ¢)
CASMIN 2a, b 0.169 | 0.057 | 0.150 | 0.055 0.144 | 0.055
(0.072)| (0.023)| (0.071)]| (0.023) (0.071)| (0.023)
0.019 | 0.015|0.035 | 0.015 0.042 | 0.015
CASMIN 2c_gen, d[ 0.251 | 0.060 | 0.239 | 0.058 0.235 | 0.058
(0.078)| (0.027)| (0.075)| (0.026) (0.075)| (0.026)
0.001 | 0.024 | 0.001 | 0.024 0.002 | 0.024
CASMIN 3a, b 0.339 | 0.069 | 0.286 | 0.070 0.278 | 0.070
(0.084)| (0.029)| (0.079)| (0.026) (0.079)| (0.026)
0.000 | 0.016 | 0.000 | 0.008 0.000 | 0.008
Education father (ref. same level as mother)
higher than mother| 0.118 | —0.006
(0.055)| (0.019)
0.032 | 0.739
lower than mother | 0.032 | —0.006
(0.052)| (0.017)
0.535 | 0.708
no father 0.102 | —0.004
(= mother lone (g 077)[ (0.027)
parent)
0.187 | 0.878
Household 0.090 | 0.009 | 0.098 | 0.009 0.097 | 0.009
possessions (0.024)| (0.008)| (0.024)| (0.008) (0.023)| (0.008)
0.000 | 0.250 | 0.000 | 0.249 0.000 | 0.251
Reading to child | 0.039 | 0.013 | 0.039 | 0.014 0.039 | 0.014
(0.021)| (0.007)| (0.021)| (0.007) (0.021)| (0.007)
0.060 | 0.050 | 0.064 | 0.044 0.065 | 0.044
Girl (ref. boy) 0.001 | 0.022 | 0.004 | 0.019 0.004 | 0.019
(0.039)| (0.013)| (0.039)| (0.013) (0.039)| (0.013)
0.988 | 0.087 | 0.918 | 0.126 0.919 | 0.127
Immigration status (no)
At least one —0.173| 0.024 | —0.178| 0.025 —0.175| 0.025
g[j’rggé’are”t born - 7(0.054)| (0.017)[ (0.054)] (0.017) (0.054)| (0.017)
0.001 | 0.163 | 0.001 | 0.145 0.001 | 0.143
Language at home (teacher report; ref. German)
Non-German —0.710| —0.012| —0.693| —0.014 —0.696| —0.014
(0.099)| (0.033)| (0.099)| (0.033) (0.099)| (0.033)
0.000 | 0.726 | 0.000 | 0.667 0.000 | 0.664
(Continued)
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Table A3: (Continued)

Model A4 Model AS Model A6
Variables Intercept| Slope | Intercept| Slope | Slope”~2| Intercept| Slope | Slope”~2
Number of children| —0.139| —0.017| —0.141| —0.017 -0.137| —-0.017
under age 14.in " 051)[ (0.017)[ (0.050)| (0.016) (0.050)[ (0.016)
HH (logarithm)

0.006 | 0.311 | 0.005 | 0.303 0.007 | 0.302
Random effects
SD random error 0.305 0.304 0.304
term at level 1
(SE) (0.010) (0.010) (0.010)
SD error terms at | 0.346 | 0.082 | 0.348 | 0.082 | fix 0.339 | 0.082 | fix
level 2 (person
level)
(SE) (0.019)| (0.010)| (0.019)| (0.010)] fix (0.021)] (0.010)| fix
Correlation of 0.528 0.537 0.544
errors at level 2
(SE) (0.172) (0.172) (0.177)
SD error terms at 0.081
level 3
(SE) (0.043)
Observations 1,557 1,657 1,557
(‘person years’)
Number of persons| 556 556 556
Number of 159
preschools

Notes: Based on ten fully imputed data sets, Robust standard errors in parentheses, SD: Standard deviation,

HH: household.

Sources: doi:10.5157/NEPS:SC2:8.0.1; authors’ calculations.
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