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Chapter 2 
Quality of Early Learning Environments: 
Measures, Validation, and Effects on Child 
Development 

Sabine Weinert, Manja Attig, Anja Linberg, Franziska Vogel, 
and Hans-Günther Rossbach 

Abstract Individual differences and disparities in educationally relevant compe-
tencies and skills evolve from the very beginning of a child’s life. This chapter 
focuses on early learning environments as an important basis for acquiring those 
competencies and skills that depend and impact on education. Drawing on the 
Newborn Cohort Study of the German National Educational Panel Study (NEPS-
SC1) and additional validation studies, we address and empirically evaluate different 
quality measures of parenting behaviour and extrafamilial childcare along with their 
effects on early child outcomes. Results highlight the importance of considering 
differentiated measures of early learning environments such as indicators of 
cognitive-verbal stimulation or parental responsive emotional support from the 
very beginning, because these relate differentially to various domains of early 
child development. Furthermore, although different facets of interaction quality are 
associated with socio-economic family characteristics (SES), they relate to each 
other only moderately. In addition, we report on the validity and effects of quality 
measures of early external childcare in the NEPS-SC1 and discuss the emergence of 
individual differences and SES-related disparities in early child development. 
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2.1 Relevance, Results, and Challenges of Research 
on Early Childhood Education and Development 

Education and the development of educationally relevant competencies start well 
before formal schooling (Belsky et al., 2007). Both developmental and educational 
research extensively substantiate the assumption that important individual differ-
ences arise from the very beginning and are influenced, from early on, by a wide 
range of internal and external factors as well as by dynamic interactions between 
these factors (e.g., Bronfenbrenner & Morris, 2006; Thelen & Smith, 2006). Theo-
retical models such as the bioecological framework of development (Bronfenbrenner 
& Morris, 2006) highlight the coaction of children’s (developing) characteristics 
with various processes in proximal learning environments and more distal influenc-
ing factors including structural and orientational characteristics of the family and 
external childcare institutions, their interrelations, and the effects of exo- and 
macrosystems in societies. 

Longitudinal studies tracing the development of children and influencing factors 
from early on allow us to explore the effects of early childhood education along with 
the early roots of and mechanisms underlying the emergence and consolidation of 
individual differences and social disparities in those competencies and skills that 
depend and impact on education and educational careers (e.g., Weinert et al., 2017; 
Weinert & Ebert, in press). Yet, when conducting large-scale panel studies on early 
child development and influencing factors, major challenges have to be met. These 
are especially pronounced when the very early phases of development are considered 
(see Weinert et al., 2016). Thus, the present chapter addresses substantive research 
questions on, for example, the dimensional structure and effects of early educational 
processes (e.g., parental interaction behaviour), as well as methodological issues 
such as the validity of quality measures of early learning environments. 

2.1.1 Theoretical and Empirical Background and Research 
Questions 

Some Important Results on the Emergence and Stabilization of Individual 
Differences and Social Disparities From an empirical point of view, developmen-
tal disparities related to family background characteristics such as socio-economic 
status (SES, as indicated by, e.g., parental education, occupation, and/or family 
income) have been documented in the very early preschool years and even in infancy 
(Attig & Weinert, 2020; Fernald et al., 2013; Halle et al., 2009; Hart & Risley, 1995; 
Law et al., 2019). For instance, substantial SES-related disparities were found in the 
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German BiKS-3-18 study.1 Amongst others, results of this study documented 
significant disparities according to family background particularly in children’s 
early language skills and their domain-specific knowledge (factual content knowl-
edge; early mathematical skills) already at the age of 3 years shortly after entering 
preschool (Dubowy et al., 2008; Kurz et al., 2008). This result holds across many 
countries and for various competence domains (e.g., Elliott & Bachman, 2018; Hart 
& Risley, 1995; Hoff, 2006). Furthermore, and despite developmental growth, study 
results have demonstrated a high level of stability not only in skill differences 
(Weinert et al., 2010) but also in the observed disparities related to family back-
ground characteristics (Weinert & Ebert, 2013, 2017, in press for overviews). In 
addition, and in line with international findings, significant and long-lasting effects 
of both the home learning environment (at least partially via child development, see 
Ebert et al., 2020; Lehrl et al., 2020; Liang et al., 2020) and of preschool quality 
(e.g., Anders et al., 2013; Sylva et al., 2011) have been documented. Note that these 
effects may be either additive or compensatory but may also interact (Anders et al., 
2012), thus leading to a partial increase in the gap between children from more 
disadvantaged and more privileged families (see also Weinert & Ebert, 2017). 

Domain-Specific Development and Stimulation in Preschool Age One important 
result from many studies on child development is that developmental trajectories, 
challenges, and accomplishments are often domain-specific even though there are 
highly relevant interrelations between different developmental domains such as 
language, cognition, and socio-emotional development (e.g., Burchinal et al., 
2014; Rose et al., 2018; Weinert, 2020, 2022; Weinert & Artelt, 2019; Weinert & 
Ebert, 2017, in press). The same holds true for many environmental effects in 
preschool age that often turn out to be domain- or even subdomain-specific. For 
instance, whereas a structurally complex language input has been shown to be 
particularly relevant for the acquisition of grammar from 3 to 4 years onwards 
(Anderka, 2018; Huttenlocher et al., 2010), stimulating interactions in joint book 
reading situations have proven to be especially supportive for vocabulary acquisition 
(Lehrl et al., 2012). Furthermore, explicit literacy instruction (e.g., teaching of letter 
knowledge) seems to be particularly related to early reading development (Lehrl 
et al., 2012; Sénéchal, 2006; Sénéchal & LeFevre, 2002; Sénéchal et al., 1998; see 
Weinert & Ebert, 2017, for a brief overview). Interestingly, the very same environ-
mental factors accounted (at least partially) for the observed disparities related to 
socio-economic family background (see Anderka, 2018). 

The Very Early Phases of Development Thus, because many studies have dem-
onstrated important individual differences and SES-related disparities to be rather 
stable from 3 to 4 years onward, the very early roots and the impact of infant and 

1The BiKS-3-18 study started in 2005 with a sample of about 550 children at the age of three years 
tracing their development and relevant contextual factors across 15 years by extensive observations 
in the children’s homes, in preschools, and later in schools, as well as by comprehensive tests, 
interviews, and questionnaires (see Weinert et al., in press). 
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very early childhood education, and particularly the factors that account for the 
emergence of individual differences and SES-related disparities, are key issues in 
research on early child development and education. However, particularly with 
respect to the very early phases, there is still a profound need to explore (internal 
and external) influences and their impact on future life and educational careers. In 
particular, although various developmental theories and empirical results highlight 
the importance of early caregiver–child interactions and their quality (e.g., Ains-
worth, 1973; Belsky, 1984; Bowlby, 1969; Bruner, 1983; Vygotsky, 1978), the 
conceptualizations of high-quality interactions or relevant facets of early parent– 
child interaction differ widely, and their specific (or general) effects still need to be 
investigated in more depth. 

Conceptualizations of Quality of Early Parent–Child Interactions Whereas 
some theoretical accounts focus on socio-emotional aspects of caregivers’ behaviour 
such as being warm and emotionally supportive (Ainsworth, 1974; De Wolff & van 
IJzendoorn, 1997), others emphasize the importance of cognitive-verbally stimulat-
ing behaviour (Bruner, 1983; Vygotsky, 1978). In addition, whereas many theories 
stress the impact of caregivers’ sensitivity to the child’s signals and needs, the exact 
definition or concept of this sensitivity varies across theories and studies (see 
Linberg, 2018, for an overview). Drawing on attachment theory (Ainsworth, 1974; 
Bowlby, 1969), it is, in some cases, the contingent, prompt, and adequate 
responsivity of the mother (as a primary caregiver) that is seen as most important. 
Others stress the impact of maternal stimulation in the zone of proximal development 
(Vygotsky, 1978) and thus stimulations or even instructions that go beyond the 
child’s actual level of action and development, thereby fostering developmental 
progress. In addition, from an empirical point of view, the exact operationalization 
of the respective concepts differs across studies. Overall, many studies on the very 
early phase of child development adhere to a domain- and process-general quality 
concept that includes the prompt and contingent responsivity of the mother as well as 
her warm and emotionally supportive behaviour combined with a positive regard of 
the child (De Wolff & van IJzendoorn, 1997). Other studies focus on a cognitively 
stimulating maternal interaction behaviour in the zone of proximal development 
(often referred to as scaffolding behaviour; Bruner, 1983) as well as the mother’s 
instructional behaviour (Attig & Weinert, 2018; NICHD, 2002a, b; Weinert et al., 
2017). These studies have demonstrated a significant impact of maternal interaction 
behaviour on children’s socio-emotional as well as cognitive and language devel-
opment (e.g., Barnett et al., 2012; Baumwell et al., 1997; Nozadi et al., 2013; Tamis-
LeMonda et al., 1996). However, partially due to this rather general concept of 
interaction quality, they mostly did not unravel whether and which facets, aspects, or 
dimensions of maternal behaviour impact on which domain of early child develop-
ment (but see Huang et al., 2022). 

Research Questions The present chapter aims to shed light on the validity, dimen-
sionality, and effects of quality measures of parental interaction behaviour in the 
very first years of a child’s life, on influencing factors such as family stress and 
education, and on quality measures and effects of early external childcare as another 
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learning environment. It reports on analyses that draw on data of the Newborn 
Cohort Study (SC1) of the German National Educational Panel Study (NEPS; 
Blossfeld & Rossbach, 2019) and two additional validation studies, thereby focusing 
on the following research questions: 

1. Validity of quality measures of parental interaction behaviour 

– Are the measures of early mother–child interaction assessed in the Newborn 
Cohort Study of the NEPS (NEPS-SC1) valid in the sense that they indicate 
relevant differences in maternal interaction behaviour and, thus, in children’s 
early home learning environment? Are they reasonably stable across situa-
tions, time points, and coding systems? 

– Can a more fine-grained micro-analytical coding system validate the scales of 
the macro-analytical rating system of early mother–child interaction used in 
NEPS-SC1? This question is related to the next question addressing the 
dimensionality and effects of parental interaction behaviour. 

2. Dimensions of parental interaction behaviour and effects on child development 

– Is positive parenting behaviour (e.g., maternal sensitivity) in early mother– 
child interactions a unitary construct, or should it be differentiated into distinct 
dimensions such as socio-emotionally supportive and cognitive-verbally stim-
ulating behaviour from early on? In other words, in the very first years of a 
child’s life, are mothers comparatively supportive (or less supportive) across 
different facets of parenting behaviour and different domains of child devel-
opment? The issue whether early parenting behaviour already differs along 
various dimensions of support is not only theoretically but also practically 
relevant, because it suggests that mothers may support their children in one 
area though not to the same extent in another area of development—with 
important implications for intervention. 

– Do different dimensions of maternal behaviour in early mother–child interac-
tions differentially impact the different areas of child development such as 
socio-emotional and cognitive-verbal development? 

3. Association of parental interaction behaviour with social background variables 

– Are the observed differences in maternal interaction behaviour related to 
family SES (SES-related disparities) from early on as suggested by interna-
tional studies (e.g., Bradley et al., 2001a, b; Gudmundson, 2012) even when 
also considering children’s interaction behaviour and characteristics? How do 
cumulative risk factors affect the quality of mother–child interaction? 

– If quality aspects of maternal interaction behaviour are associated with 
SES and, in addition, contribute to specific areas of child development, do 
they account for or even mediate the association between SES and child 
development? 
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4. Quality of external childcare and effects 

– Because the use of early external childcare in the first years is increasing, the 
present chapter also reports whether questionnaire measures on quality of 
external childcare institutions (as used in the NEPS-SC1) can be validated 
by direct observations. 

– Is the use of early external childcare below age 3 associated with children’s 
socio-emotional outcomes in Germany? 

To address these issues, we draw on research and data of the Newborn Cohort 
Study of the NEPS as well as two additional validation studies. The NEPS-SC1 is a 
longitudinal large-scale study that includes a wide range of individual, familial, and 
institutional characteristics that are highly relevant when it comes to unravelling the 
dynamics of child development and the effects of early childhood education. The 
validation studies, set up—amongst others—to compare the NEPS play situation and 
ratings across different mother–child interaction situations, i.e., to test the general-
izability of the measures and the stability of maternal behaviour across situations 
(see below) and to validate the report measures on the quality of external childcare, 
as well as most of the research questions were part of the project ‘ViVA’2 and related 
dissertation projects. ViVA aimed to enhance the data of the NEPS-SC1 by focusing 
on methodological questions and issues as well as on substantive empirical research. 

2.1.2 The Newborn Cohort Study of the German National 
Educational Panel Study (NEPS-SC1) 

The Newborn Cohort Study of the NEPS (NEPS Starting Cohort 1: NEPS-SC1) is 
the first longitudinal large-scale study in Germany designed to trace the development 
of a representatively drawn sample of about 3500 infants and their context persons 
from the age of 7 months onwards (Weinert et al., 2016; Würbach et al., 2016). 
Assessments started in 2012 with videotaped observations and computer-assisted 
personal parent interviews (CAPI) in the family homes. The second wave was 
conducted when children were 14 months (computer-assisted parent telephone 
interview, CATI) and 17 months old (videotaped observations in the child’s home 
in one half of the sample); and the third wave, when children were on average 
26 months old (assessments in the family home). Thereafter, assessment waves are 
being conducted every year (assessments in the family home). Overall, within the 
NEPS-SC1 study, children’s development is traced through semi-standardized 

2ViVA I/II: Video-Based Validity Analyses of Measures of Early Childhood Competencies and 
Home Learning Environment; ViVAplus: Impact of early childcare arrangements and the home-
learning environment on child development; funded by the German Research Foundation within 
Priority Programme 1646 (grant to S. Weinert and H.-G. Rossbach; WE 1478/7-1, 7-2, RO 820/14-
1, 14-2). 
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videotaped observations; standardized direct measures and tests of children’s basic 
cognitive abilities as well as their domain-specific skills and competencies; and by 
caretaker reports taking a multi-informant perspective from parents and preschool 
teachers when possible. The home learning environment is indicated by various 
assessments including videotaped observations of mainly early mother–child inter-
actions (first three waves), reports on joint activities (e.g., frequency of joint picture 
book reading), as well as data on—amongst others—attitudes, co-parenting, 
extrafamilial childcare arrangements, and socio-demographic characteristics of the 
families (Hachul et al., 2019; Schlesiger et al., 2011; Weinert et al., 2016). Further-
more, characteristics and quality of extrafamilial childcare were assessed by a drop-
off questionnaire to the childcare institutions and childminders (across the first seven 
waves, at least one questionnaire available from childminders, educators, or head of 
institution: n = 1563). 

Some Important Validation Issues Although there are longitudinal newborn 
cohort studies being carried out around the world (see Hachul et al., 2019, for a 
brief overview), major challenges have to be met especially when considering the 
very early phases of development and the assessment of early precursors and child 
characteristics as well as relevant facets of the learning environments from the very 
beginning of a child’s life (see Weinert et al., 2016, for a more in-depth discussion 
and the solutions chosen in the Newborn Cohort Study of the NEPS). In particular, 
measures have to be validated thoroughly, because instruments often have to be 
rather short (due to restricted assessment time) or must be conducted within varying 
non-standardized settings (e.g., in the children’s homes) by trained though still 
non-professional test administrators or interviewers. To address these validation 
aspects, the following aims were pursued within the ViVA project: 

1. To validate short scales on child characteristics administered in the NEPS-SC1. 
These short measures were compared to more comprehensive scales and/or 
(elicited) child behaviour, with overall satisfactory results, for example, regarding 
the validity of parent-report measures on early child temperament (see Bayer 
et al., 2015; Freund, 2018a, b; Vogel, 2020)3 and the standardized observation of 
infants’ sensorimotor development (adapted from items of the Bayley Scales of 
Infant Development; Bayley, 2006; see Attig et al., 2015, 2016). 

2. To extend and add to the coding of videotaped, standardized observations of 
children’s visual attention in various computer-assisted habituation– 
dishabituation tasks (taken from baby lab studies and transferred to the children’s 
homes; Weinert et al., 2016). These tasks were conducted to measure domain-
general as well as domain-specific early cognitive child characteristics and skills 
that have been shown to predict later cognitive development (see Bornstein & 
Sigman, 1986; Fagan & Singer, 1983; Kavšek, 2004).4 

3These analyses also show differences and similarities between report and observational measures 
of child characteristics (Freund, 2018b; Vogel, 2020; see also Sect. 2.2.1). 
4These additional measures will be integrated into the NEPS scientific use files later on (see, e.g., 
Seitz & Weinert, 2022 for first results on these measures). 
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3. To validate, extend, and differentiate the assessment of qualitative aspects of the 
observed home learning environment (semi-standardized mother-child interac-
tion situation – play situation; see below). 

4. To validate the report measures on the quality of external childcare institutions by 
direct observations. 

5. To conduct substantive analyses. 

The present chapter focuses particularly on early mother–child interaction as an 
important basis of early child development. In particular, our emphasis will be on 
quality measures of the early home learning environment of young children and their 
impact on early child development (Sect. 2.2) as well as on factors influencing early 
interaction quality (Sect. 2.3). Further, we shall briefly report on the validity of the 
NEPS-SC1 report measures on the quality of early external childcare and on effects 
of early extrafamilial childcare attendance on children’s early socio-emotional out-
comes (Sect. 2.4). 

2.2 Early Mother–Child Interaction: Stability of Quality 
Measures, Distinguishable Dimensions, and Effects 
on Early Child Development 

Within the first years of a child’s life, research has suggested that the family is the 
most important environment that impacts significantly on that child’s development 
(Bornstein, 2002; Walper, 2012). In many societies, the mother is still the predom-
inant caregiver particularly in the very early phases of a child’s life. Hence, in the 
following section, we shall focus on mother–child interactions. 

2.2.1 Quality Measures of Mother–Child Interaction as an 
Important Basis of Early Child Development 

Assessment and Indicators of Quality of Mother–Child Interactions 
in the NEPS-SC1 Because parent reports may be biased and interactional quality 
indicators may not be explicitly accessible by the acting person her- or himself, the 
NEPS-SC1 implemented a semi-standardized mother–child interaction situation in 
the first three assessment waves when children were 7, 17, and 26 months old.5 In the 
family homes, mothers were presented with a standardized set of toys and asked to 

5In fact, the NEPS also included a few father–child interactions. Because the NEPS in the first wave 
includes questions concerning pregnancy, birth, maternal depression, and breastfeeding, it intends 
to have the mother as respondent. As a consequence, it was mostly the mother who took part in the 
interaction situation. 
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play with their child as they would normally do for 5 (wave 1) to 10 min (waves 
2 and 3). Interactions were videotaped and later coded by extensively trained coders 
(see Table 2.1; Linberg et al., 2019a, c). 

Table 2.1 Items rated by the NEPS macro-analytic coding system 

Items Description 

Parental interaction behaviour 

Sensitivity to distressa Captures how promptly and appropriately parent reacts to signals of 
emotional stress in child. 

Sensitivity to non-distress Captures whether parent perceives and reacts in a prompt and 
appropriate manner to social gestures and expressions of child that 
signal emotional relaxation. 

Intrusiveness Captures to what extent parent actively limits child’s actions – her/ 
his autonomy – by being adult-centred and imposing parental 
agenda on child regardless of child’s signals. 

Detachment Captures to what extent parent seems to be uninvolved or misses 
child’s signals. 

Stimulation Assesses degree to which parent attempts to foster child’s devel-
opment by teaching or stimulating cognitive development and 
enriching the play situation. 

Language stimulation 
(wave 3 only) 

Assesses amount and quality of verbal enrichment of play situation, 
including prompting and expanding child’s verbalizations, asking 
open-ended questions, using de-contextualized language, and ver-
bal distancing from the here and now. 

Numeracy stimulation 
(wave 3 only) 

Captures the reference to mathematical concepts in the play situa-
tion at a very basic level (e.g., counting, comparing, sorting, 
distinguishing patterns, or referring to amount and variation). 

Positive regard Assesses extent of positive emotions parent expresses in the 
observed interaction through body language, mimicry, and 
language. 

Negative regard Captures any signs of a critical and antagonistic maternal attitude 
towards child (e.g., unfriendly behaviour, negative voice, being 
harsh or tense). 

Emotionality Captures dynamics of maternal emotions (are emotions and their 
changes appropriate to the situation and within usual range?). 

Child’s interaction behaviour 

Positive mood of child Captures extent to which child seems to be satisfied with the 
situation. 

Negative mood of child Captures extent to which child seems to be dissatisfied with the 
situation. 

Activity level of child Assesses level of gross motor activity of child during the 
observation. 

Non-social sustained 
attention of child 

Assesses whether child focuses on objects or other non-social 
activities based on the relative time spent on focused play and how 
easily child is distracted. 

Positive engagement with 
parent 

Captures extent to which child actively participates or actively 
initiates an interaction with parent. 

Note. aBecause child distress was hardly ever observed, there were many cases in which this item 
could not be applied 
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The procedures as well as the coding system were adapted from the NICHD study 
(1991, 1992a, b; see Sommer et al., 2016, for a detailed rationale) to also allow for 
international comparisons. In particular, eight dimensions of maternal interaction 
behaviour (in wave 3: two additional items on domain-specific language and math 
stimulation) and five aspects of the children’s behaviour were rated on qualitatively 
defined 5-point scales ranging from 1 (not at all characteristic) to 5 (highly char-
acteristic) (see Table 2.1; Linberg et al., 2019a, c for an elaborate description). 
Interrater reliability was high (see Linberg et al., 2019a, c, p. 16). Note that due to a 
slight adaptation of the coding system to the age and development of the children, 
the scales are not directly comparable across waves. 

Additional Micro-Analytic Coding To extend and validate the macro-analytic 
coding system for interaction quality and to assess different dimensions of maternal 
interaction behaviour more precisely, a more fine-grained micro-analytic coding 
system was developed to additionally analyse the mother–child interaction situations 
videotaped in the first three waves of the NEPS-SC1 (see Linberg, 2018, for the 
system developed for the first two waves).6 With respect to the first two waves, this 
instrument follows two theoretical assumptions: (a) that the construct of the quality 
of parental interaction behaviour can be subdivided into different dimensions (sim-
ilar to existing approaches for older children; Hamre et al., 2013; Klieme & 
Rakoczy, 2008), and (b) that interactions are a dyadic process between two active 
partners with each partner contributing to the interactional exchange (Bornstein 
et al., 2008; Linberg, 2018). Methodologically, the instrument was constructed as 
a combined event- and time-sampling procedure that draws on existing micro-
analytic coding systems (Bornstein et al., 2008; Kärtner et al., 2010; Olson & 
Masur, 2015; Seifer et al., 1996). It captures the event of a three-turn reciprocal 
interaction sequence in its different dimensions within a certain time frame (10-s 
interval in wave 1; 15-s interval in wave 2). The three-turn reciprocal interaction 
sequence covers the child’s interaction behaviour (needs, signals, and interests such 
as vocalizations and the level of action), the subsequent behaviour of the mother 
(responsivity, language, emotional support, cognitive stimulation), and the subse-
quent interaction behaviour of the child. Thereby, the instrument accounts for the 
dyadic nature of interactions as well as the temporal reference between child’s and 
mother’s interaction behaviour. 

In particular, it allows us to assess and possibly to differentiate maternal emo-
tional support and cognitive-verbal stimulation behaviour amongst others and to 
analyse their effects on subsequent child behaviour. As already mentioned, the 
dimension ‘emotional support’ has its roots in attachment theory (Ainsworth et al., 
1974) and parenting styles (Baumrind, 1989), in which the parent reacts in a prompt, 
warm, and appropriate manner to the child’s signals. Cognitive-verbal ‘stimulation’ 

6The coding system for waves 1 and 2 was developed in the educational subproject of the ViVA 
project (see Linberg, 2018). The micro-coding for wave 3 differs and will not be included in this 
chapter. 
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in contrast is based on the concept of scaffolding in which a parent scaffolds a child’s 
behaviour or problem-solving by attuning her or his stimulating reaction to the 
child’s signals, needs, and interests (Berk & Winsler, 1995; see Linberg, 2018, for 
a more detailed description). 

Thus, both the child’s signal and (re-)action as well as maternal responsive 
emotional support and cognitive-verbally stimulating behaviour were captured 
within the interval and then aggregated across all intervals (see Linberg, 2018, for 
a more detailed description). 

In the following, we shall first report on the stability of the macro-analytic coding 
across situations and time points and then on its dimensionality and validation based 
on the micro-analytic coding system. 

2.2.2 Stability of Quality Measures of Mother–Child 
Interaction Across Situations and Time Points 

An important question concerning the validity and meaningfulness of (quality) 
indicators of parents’ and children’s interaction behaviour is its dependence on 
and stability across different interaction situations. Indeed, Maas et al. (2013) 
questioned how generalizable observed interaction behaviour in a joyful play situ-
ation is to the extensive other more goal-oriented interactional situations in the daily 
life of a parent–child dyad. Their observation of 292 mother–infant dyads showed 
substantial effects of the interaction situation on maternal behaviour (mean levels 
assessed with the global NICHD rating scales) towards their 6-month-old toddlers 
during free and face-to-face play compared to diaper changing. Mothers showed 
higher positive regard, less flatness and detachment, and more stimulation behaviour 
during the play situations compared to the caregiving situation. Infants were, for 
example, more sociable and displayed more positive affect in the face-to-face play 
episode than in free play and during diaper change (Maas et al., 2013, p. 46). Despite 
the observed situational effects, most maternal and infant behaviour scales showed 
moderate stability of interindividual differences across the different play situations 
with ICCs ranging from .39 to .71 ( p < .001), but less consistency between playing 
and diaper change. This might be explained by the different situational characteris-
tics with respect to structure and goal orientation. 

To investigate whether these results also hold for the NEPS-SC1 measures, a 
small community-based validation study including a sample of 50 mothers and their 
7-month-old children (comparable to the age of the children in the first wave of the 
NEPS-SC1) was conducted (see Appendix Table 2.A1 for sample characteristics).7 

7This study was conducted by Jan-David Freund and Anja Linberg within the ViVA project 
(developmental subproject; grant to S. Weinert) and by Franziska Vogel within her dissertation 
project. 
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This study aimed, among other things, to test for the mean-level stability of the 
observed indicators and for the stability of individual differences in interaction 
behaviour (of both mothers and their children) by using the same toys (in the play 
situation) and the same assessment and coding procedures as in the NEPS-SC1 
across different interaction situations. In particular, maternal and child behaviour in 
mother–child interactions was observed across three different interaction situations: 
namely, playing, feeding, and diaper change (see Vogel, 2020, for an in-depth 
description of the assessments). These two additional situations were chosen because 
they might cover quite different requirements compared to the less goal-oriented and 
probably less demanding play situation. 

Situation-Specific Quality Levels The comparison of the mean quality levels of 
the various maternal interaction variables showed a comparatively higher level of 
maternal stimulation behaviour in the play compared to the feeding and diaper-
changing situation, thus replicating the results of the study by Maas et al. (2013). 
Further, mothers tended to be less sensitive and more intrusive, but also more 
detached during play compared to the more goal-oriented interaction situations 
(Vogel, 2020, pp. 117–121). Interestingly and despite high interrelations between 
maternal and child behaviour within mother–child interactions (see below), the 
children did not show significantly different mean levels on the various behavioural 
indicators across the diverse interaction contexts (Vogel, 2020, pp. 122–124). 

Stability of Individual Differences in Interaction Behaviour in Early Parent– 
Child Interactions Whereas the observed differences in the level of maternal 
interaction behaviour between situations hint to an adaptation of maternal behaviour 
to the specific affordances of the interaction situation, an additional major question is 
whether the assessed behavioural differences between individuals (either mother or 
child) are relatively stable across situations. This would imply that the individual 
differences observed in one interaction situation are more or less representative for 
differences in the interactional learning environment provided by mothers and/or for 
interactional characteristics of children in mother–child interactions in the early 
years. 

Low Stability of Individual Differences in Children’s Interaction 
Behaviour Although the mean levels of the children’s behaviour observed 
during mother–child interaction were rather stable (i.e., they did not differ 
significantly) across the various interaction situations, the stability of individual 
differences turned out to be low and mostly nonsignificant (Vogel, 2020, 
pp. 132–134). Thus, individual differences in the children’s behaviour seem to 
be rather situation-specific in these assessments. In the same vein, Linberg 
(2018), using NEPS-SC1 data, found that the children’s positive mood between 
waves 1 and 2 was not stable. These findings converge with the result that the 
observed behaviour of the children during a stressless play situation (Freund, 
2018a, b; based on NEPS-SC1 data) and even in the probably more stress-
inducing caretaking situations realized in the ViVA validation study (Freund, 
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2018a, b; Vogel, 2020, pp. 137–139) did not relate to parent-report measures of 
their temperament. This hints to the assumption that children’s behaviour 
observed in short mother–child interactions and parent-report measures on child 
temperament capture different child characteristics—at least in rather stressless 
interaction situations that seem to reflect a high variability in child behaviour. 
Note that, in accordance with this interpretation, the parent-reported child tem-
perament could be validated in an experimentally induced stress situation (still 
face paradigm in which the mother is instructed to not react to the child within a 
few minutes; see Freund, 2018a, b). 

Stability of Quality Differences in Maternal Interaction Behaviour In con-
trast to the low stability of the children’s interaction behaviour, study results 
showed a rather high stability for individual differences in maternal behaviour 
across situations (Vogel, 2020). Using the data from the ViVA validation study, 
at least moderate correlations were found for sensitive, for stimulating, and for 
warm maternal behaviour; whereas maternal intrusiveness and detachment 
seemed to depend more on situational effects (see Table 2.2; Vogel, 2020, for a 
more detailed description). 

This converges with the notion that negative interaction behaviour such as 
detachment and intrusiveness are not the lower end of positive interaction behav-
iour. Note, however, that the sample in this study was rather small and homoge-
neous with respect to the socio-economic and educational status of families. 
Nonetheless, this might even lead to an underestimation of the stabilities of 
individual differences in maternal interaction behaviour across interaction situa-
tions. Overall, results suggest that at least (more or less) positive maternal 
interaction behaviour assessed in a short semi-standardized play situation might 
be used as a meaningful indicator for the quality of maternal interaction 
behaviour. 

In line with this assumption, various analyses of NEPS-SC1 data document rather 
high stabilities of global measures of maternal interaction quality across the 
first three measurement waves and thus the first 2 years of the children’s lives 
(Freund et al., 2019). For instance, Freund et al. (2019) aggregated four items 
measuring the quality of maternal interaction behaviour—namely, sensitivity to 
child’s non-distress, stimulation, positive regard, and emotionality. When analysing 
the cross-lagged effects between this global measure of the quality of maternal 
interaction behaviour and the parent-reported negative affectivity of the child, the 
stability of maternal behaviour turned out to be rather high (.55 between wave 1 and 
2 and wave 2 and 3 respectively; see Freund et al., 2019, p. 128). 

However, when considering various single scales (compared to an aggregated 
global indicator) for assessing the quality of maternal interaction behaviour, the 
stability across waves in the NEPS is considerably lower (Attig & Weinert, 2020; see 
Table 2.3). 

This may be due not only to the fact that single scales are less reliable than 
aggregated measures, but also to the possibility that mothers adapt their behaviour to 
their child’s development differently across waves (see also next section). 
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Table 2.2 Stabilities of maternal interaction behaviour across situations (correlations between a 
dyadic play situation and a feeding or diaper-changing situation) 

1 2 3 4 5 6 7 

Playing and 

(a) Feeding (n = 31) 

(b) Diaper changing (n = 33) 

Feeding .29 .02 −.20 

Diaper1. Sensitivity to non−distress 
chang- .36* −.16 −.20 

ing 

Feeding −.06 −.13 .32 

Diaper2. Intrusiveness 
chang- −.05 .10 .11 

ing 

Feeding −.06 .03 .12 

Diaper3. Detachment 
chang- −.50** .20 .13 

ing 

Feeding .30 −.14 −.33 

Diaper4. Stimulation 
chang- .40* −.36* −.02 

ing 

Feeding .44* −.27 −.24 

Diaper5. Positive regard 
chang- .36* −.31 −.01 

ing 

Feeding −.01 −.16 .17 

Diaper6. Negative regard 
chang- −.37* .09 −.08 

ing 

Feeding .37* −.20 −.21 

Diaper7. Emotionality 
chang- .37* −.32 −.12 

ing 

.39* .30 −.24 .17 

.25 .38* −.21 .25 

−.01 .00 −.11 .01 

.20 −.04 −.20 .06 

−.35 −.30 .23 −.24 

−.36* −.47** .36* −.43* 

.51** .42* −.30 .31 

.42* .41* −.32 .46** 

.31 .57** −.07 .33 

.39* .68** −.29 .51** 

−.03 −.10 −.01 −.16 

−.24 −.40* .33 −.24 

.51** .56** −.32 .46** 

.34 .60** −.27 .63** 

Correlations adopted from Vogel (2020) 
Note: Insufficient cases for calculating sensitivity to distress. * p < .05, ** p < .01. Corresponding 
items are coloured grey 



2 Quality of Early Learning Environments 41 

Table 2.3 Stability of individual differences in maternal interaction behaviour across assessment 
waves 

1 2 3 4 5 6 

1. Sensitivity w1 
2. Sensitivity w2 
3. Sensitivity w3 
4. Stimulation w1 

1 
.16*** 
.15*** 
.27*** 

1 
.25*** 
.14*** 

1 
.06** 1 

5. Stimulation w2 .18*** .34*** .14*** .34*** 1 
6. Stimulation w3 .21*** .16*** .25*** .22*** .30*** 1 

Correlations adopted from Attig and Weinert (2020) 
Note. Maternal sensitivity, maternal stimulation in mother–child interaction in waves 1 to 3 
(i.e., at the age of 7, 17, and 26 months). * p < .05, ** p < .01, *** p < .001 

2.2.3 Micro-analytic Validation of the Macro-analytic Rating 
System of the NEPS and Differentiating Dimensions 
of Interaction Behaviour 

Interrelation Between Micro- and Macro-analytically Assessed Measures 
of Interaction Quality Results indicate that the micro- and macro-analytic coding 
systems (i.e., the assessment) of the various constructs cover slightly different, 
though associated facets of maternal behaviour, because the associations on the 
bivariate level were low to moderate (e.g., micro-analytically assessed ‘emotional 
support’ is slightly associated with macro-analytically assessed ‘sensitivity to 
non-distress’ [wave 1: r = .28, p < .001; wave 2: r = .30, p < .001]; and micro-
analytically assessed ‘stimulation’ is moderately associated with macro-analytically 
assessed ‘cognitive-verbal stimulation’ [wave 1: r = .46, p < .001; wave 2: r = .43, 
p < .001]). However, when considering a global concept of positive parenting 
behaviour by aggregating the respective items of the micro-analytic instrument 
(i.e., emotional support, [verbal] stimulation) and the respective items of the 
macro-analytic instrument (i.e., sensitivity to non-distress, positive regard, stimula-
tion, emotionality) separately into a composite measure indicating global quality of 
maternal interaction behaviour, associations between micro- and macro-analytically 
coded quality measures are clearly higher (wave 1: r = .64, p < .001; wave 2: 
r = .60, p < .001; see Linberg et al., in press). 

Dimensions of Maternal Supportive Behaviour: Distinguishable Though 
Related in Early Mother–Child Interaction The question whether the theoreti-
cally derived dimensions of maternal supportive behaviour can be separated empir-
ically can be answered on two levels: (a) on the level of individual time 
intervals – that is, whether emotionally supportive mothers also interact in a 
cognitively stimulating way in each action sequence and (b) on the level of each 
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mother–child dyad. On the interval level, it is notable that in nearly 75% of the 
captured interaction sequences, both stimulation and emotionally supportive behav-
iour are demonstrated. This means that most actions of the mothers are both 
emotionally supporting and, at the same time, cognitive-verbally stimulating. Yet, 
in the first year of life, emotional support occurs far more frequently without 
stimulation than the other way around (Linberg, 2018). However, when aggregating 
the observations on each sensitivity dimension for each mother–child dyad across 
the whole observation period, only a moderate association is found (r = .32, 
p < .001). Even when additionally taking into account the macro-analytically 
acquired information on mother–child interaction, it can be seen that the two 
dimensions are separable, with a two-factor solution leading to a better model fit 
compared to a single-factor solution (two-factor model: χ2 = 91.65, p < .001, 
CFI = 0.95, SRMR = 0.03, RMSEA = 0.10; one-factor-model: χ2 = 190.78, 
p < .001, CFI = 0.90, SRMR = 0.04, RMSEA = 0.14; see Linberg, 2018). 

Using a different analytical approach, Huang et al.’s (2022) results also point to 
the usefulness of separating different dimensions of early parenting behaviour into 
socio-emotionally supportive (sensitivity to non-distress, positive regard, emotion-
ality) and cognitive-verbally stimulating (general and language stimulation). Using 
NEPS-SC1 data (i.e., the macro-analytic coding), this analysis also showed a 
significantly better fit for a model differentiating these dimensions within a 
two-factor model compared to a one-factor global quality model. Thus, despite 
some overlap, mothers seem to differ in their socio-emotionally supportive versus 
their cognitive-verbally stimulating interaction behaviour, and these differentiable 
dimensions of parental interaction behaviour may impact differentially on different 
domains of child development (see Sect. 2.2.4). 

In addition to this still rather global differentiation between emotionally support-
ive and cognitive-verbally stimulating behaviour, a wide range of different facets or 
dimensions of positive parenting behaviour have been suggested (at least from the 
age of 2 years onwards) that may differ in their impact on child development. For 
example, one might differentiate between parental responsivity, scaffolding behav-
iour as defined above, instructional behaviour including explanations that direct the 
child’s attention and offer new perspectives, open-ended questions, and the com-
plexity of language input. It has yet to be resolved empirically whether parental 
interaction behaviour is to be described by rather general qualitative measures or 
whether these differentiated concepts are an indication for separable dimensions of 
interaction behaviour with potentially different impacts across child development 
and developmental domains that have important implications for intervention (see, 
e.g., Möwisch et al., 2022).8 

8In the near future, the ViVA project will be offering additional measures covering different 
concepts of maternal interaction behavior in mother–child interaction at the age of 26 months 
(wave 3). 
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2.2.4 Impact of Quality of Mother–Child Interaction on Child 
Development 

Obviously, when considering differences in the global quality of maternal interac-
tion behaviour (or differences in specific aspects or dimensions of parental interac-
tion behaviour), it is of major interest whether these differences impact on child 
development. In particular and as already mentioned, dyadic interaction situations 
are always shaped by both interaction partners from early on (e.g., Bornstein et al., 
2008; Linberg, 2018). As a result, profound associations between maternal and child 
behaviour in mother–child interaction situations have been documented (Attig & 
Weinert, 2018; Weinert et al., 2017). In line with such findings, more fine-grained 
analyses of the NEPS-SC1 data by Linberg (2018) using logistic regression analyses 
showed that children’s positive mood, compared to a less positive mood, led to a 
1.39 higher chance of an emotionally supportive response by the mother within the 
actual interaction situation. Yet, cross-lagged panel analyses across two assessment 
waves of NEPS-SC1 demonstrated that the children’s positive mood at 7 months of 
age did not relate significantly to later emotional support of the mother at 17 months 
of age. Instead, maternal emotional support at the age of 7 months seems to slightly 
affect children’s positive mood at the age of 17 months (β = .10, p < .01; Linberg, 
2018; for further cross-lagged effects between the quality of maternal interaction 
behaviour and children’s temperament and the moderating role of cumulative risk 
factors, see Freund et al., 2019). 

Because many studies have shown significant effects of the quality of maternal 
interaction behaviour on various facets of child development, in the following, we 
shall focus on three important results that add to and differentiate this overall picture: 
(a) whether there is a distinctive impact of specific dimensions of maternal interac-
tion behaviour on different domains of child development already in the early phases 
of child development; (b) whether the impact of specific quality dimensions of 
maternal interaction behaviour changes across the early years of child development. 
Finally, we shall also consider; and (c) whether the quality of early mother–child 
interaction mediates the effect of socioeconomic background on child development. 

Differential Effects of Separable Dimensions of Maternal Interaction 
Behaviour As already described, Linberg (2018) as well as Huang et al. (2022) 
have shown maternal interaction behaviour to be more differentiated than global 
quality measures presume. In fact (see Sect. 2.2.3), models that separate, for exam-
ple, socio-emotionally supportive and cognitive-verbally stimulating behaviour of 
mothers in mother–child interaction fit the interaction data better than one global 
construct of positive interactional parenting behaviour. Importantly, these dimen-
sions of maternal interaction behaviour also impact differentially on both child 
behaviour and child development. For instance, Linberg (2018) found that, within 
a mother–child interaction situation, maternal scaffolding behaviour seems to influ-
ence the child’s action level (but not the child’s emotional well-being), whereas her 
emotionally supportive behaviour seems to influence the child’s emotional well-
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being (but not to the same extent the child’s level of action). These differential 
effects are particularly evident for maternal scaffolding behaviour. Logistic 
multilevel analyses have demonstrated that maternal scaffolding behaviour is related 
to a 10.71 higher chance of the child playing on a higher (i.e., more elaborate) level 
of action thereafter (OR = 10.71, p < .001), whereas no higher chance of emotional 
well-being was observed after the mother has displayed scaffolding behaviour 
(OR = 1.03, ns; NEPS-SC1-data; Linberg, 2018). 

Of course, these effects on actual child behaviour in parent–child interactions 
may suggest, but do not document, differential effects on child development. 
Nonetheless, other analyses do substantiate this conclusion. For instance, using 
structural equation modelling with the NEPS-SC1 data, Huang et al. (2022) showed 
that the cognitive-verbally stimulating behaviour of mothers predicted the language 
skills of their children at the age of 2, whereas the socio-emotionally supportive 
behaviour of the mothers predicted the children’s prosocial behaviour as well as their 
peer relationships at the age of 3. 

Furthermore, as already mentioned, Linberg (2018) demonstrated that early 
maternal emotional support is slightly associated with children’s positive mood in 
the subsequent wave (even after controlling for autoregressive effects). Additional 
analyses showed that this is not the case for maternal stimulation behaviour. 
In particular, children’s later positive mood was not predicted by maternal stimula-
tion, but by maternal emotional support. However, the level of action—meaning 
elaborated play during the interaction—was related to neither maternal emotional 
support nor to maternal stimulation from the previous assessment wave. This 
suggests that it is meaningful to differentiate between facets of maternal interaction 
behaviour from early on. Nevertheless, simple relations may not be expected, 
because mothers may adapt to a child’s level of competence or temperament (see 
also Freund et al., 2019). 

Changing Effects of Different Facets of Maternal Interaction Behaviour 
on Child Development Whereas most studies average across many facets of 
maternal interaction behaviour (i.e., use a global quality measure; NICHD, 
2002a, b) or do not consider different measurement points, Attig and Weinert 
(2020) analysed the effects of separate process characteristics of the home learning 
environment—assessed longitudinally at three different time points—on children’s 
early language outcomes. Process characteristics were derived from different 
theoretical accounts such as attachment theory (maternal responsive sensitivity9; 
Ainsworth, 1973; Bowlby, 1969) and socio-cultural theories (scaffolding and 
cognitive-verbally stimulating behaviour; Bruner, 1983; Vygotsky, 1978) with 
respect to mother–child interactions, as well as from literacy research (frequency 
of joint picture book reading). Using NEPS-SC1 data and structural equation 

9Note that responsive sensitivity is not identical to socio-emotional support, because the latter is 
usually indicated by a compound measure also including, for example, positive regard and 
emotionality. 
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modelling (SEM), findings showed that, across three measurement points within the 
first 2 years of life, nearly all included process characteristics predicted children’s 
vocabulary as well as their grammatical skills at the age of 2 years. Whereas maternal 
responsive sensitivity predicted children’s language skills already from the very first 
measurement point at the age of 7 months, the effect of stimulating behaviour of the 
mothers in early mother–child interactions increased across waves as well as com-
pared to the effect of maternal responsive sensitivity (see also Valloton et al., 2017, 
for converging results on the increasing impact of maternal stimulation behaviour). 
In addition, early joint picture book reading impacted on children’s language out-
comes from early on. Note that effects of earlier waves were not just mediated by 
differences in the quantity or quality of interactional behaviour in later waves, but, in 
many cases, also exerted an additional direct effect on children’s early language 
outcomes (Attig & Weinert, 2020). 

Overall, we find differentiated and partially changing effects of various facets of 
parenting behaviour on early child outcomes. In particular, various theoretically 
derived and empirically validated facets of mothers’ interactional behaviour seem to 
affect different domains of child development, and they do not prove to be highly 
interrelated. 

2.3 Effects of Social Inequality and Cumulative Risk 
Factors on Maternal Interaction Quality 

Obviously, parent–child interactions could be influenced by many factors such as 
child behaviour, child temperament, and/or the child’s developmental status (Attig & 
Weinert, 2018; Bornstein et al., 2007; Kochanska & Aksan, 2004; Linberg, 2018; 
Masur et al., 2013; Weinert et al., 2017), as well as by characteristics of the mother 
herself (e.g., personality; Vogel, 2020) and structural aspects of the family such as 
living in a partnership, number of siblings, and/or the socio-economic status and/or 
migration background of the family (Bradley et al., 2001a, b; Gudmundson, 2012; 
Weinert et al., 2017). 

Following family stress and family investment models (Conger & Donnellan, 
2007; Haveman & Wolfe, 1994), parental behaviour in parent–child interactions is 
supposed to be influenced by various stress-related and socio-economic factors such 
as parental education, family income, and/or parental occupation. In more detail, 
these models state that a comparatively higher socio-economic status (SES; e.g., 
higher education, lower economic hardship) impacts—among others—on family 
processes, and that families with higher SES may be more able to provide their 
children with a high-quality home learning environment compared to families with a 
lower SES. Indeed, research has shown that family SES is associated with quality 
measures of parent–child interaction (Attig & Weinert, 2018, 2020; Bradley et al., 
2001a, b; Gudmundson, 2012; Linberg, 2018; Weinert et al., 2017). 
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Using NEPS-SC1 data, Weinert et al. (2017) documented that the educational 
level of the mother may affect the quality of her interaction behaviour already in the 
very first year of a child’s life. Not surprisingly, the same holds true in the second 
year of life: again, higher educated mothers showed a higher global quality of 
interaction behaviour in dyadic interactions with their child compared to lower 
educated mothers (Attig & Weinert, 2018). Note, however, that in both studies, 
the explained variation is rather small (Attig & Weinert, 2018; Weinert et al., 2017). 
Nonetheless, both analyses showed that the effect of maternal education remained 
significant even when considering other influential factors in the models such as 
maternal psychological stress, maternal age at birth, children’s positive and negative 
mood in mother–child interaction, children’s social interest, activity level, sustained 
attention to objects during parent–child interaction, their temperament (negative 
affectivity, orienting/regulatory capacity), status of sensorimotor development, 
child age, and sex. Whereas interactional child behaviour was substantially associ-
ated with the quality of maternal interaction behaviour, it hardly reduced the effect of 
maternal education on the quality of her interaction behaviour particularly in the first 
year of children’s lives (Attig & Weinert, 2018; Weinert et al., 2017). 

In a similar vein, again using NEPS-SC1 data, Attig and Weinert (2020) analysed 
the potentially changing associations between family SES (including maternal 
education, parental occupational status, and equivalized family income) and 
mothers’ interaction behaviour across the first 2 years of the children’s lives. 
Mixed-effect regression models showed a significant main effect of SES on the 
mothers’ responsive sensitivity as well as on their cognitive-verbal stimulation 
behaviour (.25 and .12 respectively). Further, the analysis indicated changes in the 
association between SES and maternal stimulation behaviour across the first 2 years, 
suggesting an increasing impact of SES on maternal stimulation behaviour as 
children grow older. In contrast, the statistical interaction between SES and maternal 
responsive sensitivity assessed across three measurement points was non-significant, 
indicating no substantial change in the association of SES and maternal responsive 
sensitivity in mother–child interaction over time. Thus, SES effects changed differ-
entially across age and different facets of maternal behaviour. Because SES as well 
as maternal interaction behaviour—among other factors—influence child develop-
ment (e.g., Attig & Weinert, 2020; Fernald et al., 2013; Hart & Risley, 1995, Law 
et al., 2019; Weinert & Ebert, 2013; Weinert et al., 2017; see also Sect. 2.2.4 of this 
chapter), such results help to better understand differences in the early learning 
environments of children, and how, for example, disadvantaged families can be 
supported in promoting the early development of their children. 

Effects of Cumulative Risk Factors on the Quality of Maternal Interaction 
Behaviour in Early Mother–Child Interactions As already mentioned, theoreti-
cal assumptions on how child and context characteristics (such as low parental 
education, low family income, or a difficult temperament of the child) affect the 
quality of maternal behaviour in mother–child interactions (maternal sensitivity) 
usually assume that unfavourable expressions of these characteristics reduce mater-
nal resources and thus lead to stress. This, in turn, impacts negatively on maternal 
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Fig. 2.1 Linear prediction of percentage of emotional support and stimulation at 7 months (wave 
1). (Adopted from Linberg, 2018, p. 114) 

interaction behaviour (Conger & Donnellan, 2007). Although every single 
unfavourable characteristic might lead to a reduction of parents’ positive interaction 
behaviour, study results hint to the assumption that only a certain threshold of stress, 
indicated by the accumulation of unfavourable characteristics or conditions, reduces 
positive parenting behaviour (Jenkins et al., 2003; Whittaker et al., 2011). Using 
wave 1 of the NEPS-SC1 study, Linberg (2018) demonstrated that, by combining 
risk factors such as unfavourable characteristics of the child, the mother, and the 
context (e.g., difficult temperament of the child, low maternal education, low 
household income) into a risk index. One or two risk factors predicted only a slightly 
reduced maternal emotional support (one risk factor: β = -.0.5, p < .05; two risk 
factors: β = -.05, p > .10). Yet, three or more risk factors were associated 
significantly with reduced emotional support (β = -.11, p < .001). However, the 
same effect is not observed for maternal stimulation behaviour in mother–child 
interaction. Here, the presence of none, one, or even more risk factors seems to 
make only a very small and non-significant difference (Fig. 2.1). 

These findings are especially interesting in light of the previously mentioned 
results indicating that SES impacts increasingly on maternal stimulation behaviour 
across waves (but remains stable with respect to her responsive sensitivity, Attig & 
Weinert, 2020). Whether the pattern could be replicated in risk samples or when 
taking additional factors into account deserves further investigations. 

In a similar vein, also drawing on NEPS-SC1 data, Freund et al. (2017) showed 
cumulating and, additionally, non-additive effects of different risk factors. Using a 
global concept of maternal interaction quality (including maternal sensitivity to 
non-distress, her stimulation behaviour, positive regard, and emotionality in mother– 
child interaction), the analysis showed that a difficult temperament in the child 
(namely high negative affectivity) did not affect the quality of maternal interaction 
behaviour if the number of other risk factors (e.g., low education, low income, low 
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maternal age at the birth of the child, low weight of the child at birth, etc.) was low 
(0–2). Yet if three or more risk factors accumulated, the impact of a difficult child 
temperament on the quality of maternal interaction behaviour was substantial. In 
particular, study results showed that the global quality of maternal interaction 
behaviour decreased as the number of risk factors increased (η2 = 0.021, 
p < .001); yet, with three or more cumulative risk factors, it dropped substantially 
when interacting with a child with a difficult temperament compared to a child with 
low negative affectivity (Cohen’s d = 0.60, p < .001; see Freund et al., 2017, 
p. 203–204). This suggests the conclusion that even if a child shows relatively high 
negative affectivity, mothers manage to show a quality of interaction behaviour 
comparable to that when the child’s temperament is less demanding—as long as the 
number of other risk factors is not too high. However, as risk factors accumulate, a 
difficult child temperament impacts strongly on the quality of maternal interaction 
behaviour. 

SES Effects on Child Development: Mediated Only Partially by the Quality 
of Mother–Child Interaction As many studies have shown, both proximal process 
characteristics of the home learning environment as well as more distal structural 
variables such as SES impact on child development (Bornstein, 2002; Hart & Risley, 
1995; Melhuish et al., 2008; Weinert et al., 2010). For instance, the above-
mentioned analyses by Attig and Weinert (2020) considered the predictive effect 
of both structural and process characteristics on children’s early vocabulary and 
grammar skills at the age of 2 years. Results showed that even when including all the 
described process characteristics (maternal responsivity, her cognitive-verbally stim-
ulating behaviour, as well as the frequency of early joint picture book reading), 
family SES still predicted both language facets directly—despite the association of 
the process characteristics with SES as well as with early language outcomes. This 
hints to the assumption that the assessed process characteristics did not (or only 
partially) mediated the effect of SES. An explicit investigation of the mediating 
effect of maternal language-stimulating interaction behaviour at the age of 17 months 
(i.e., verbal stimulation during episodes of joint attention) on the children’s expres-
sive vocabulary at 26 months of age with the same dataset (NEPS-SC1) by Linberg 
et al. (2020) also showed that the assessed language-stimulating interaction behav-
iour did not mediate the effect of maternal education on vocabulary development, 
because it accounted for only 9% of the effect. Because, for example, the educational 
framework of the home learning environment (Kluczniok et al., 2013) assumes that 
structural characteristics affect educational processes, and educational processes 
impact, in turn, on child development, it is up to future research to investigate 
which mechanisms could explain the effect of SES on early child language. 

At this point, it is important to note that the interrelations between various 
influential factors in the very early phases of child development are not particularly 
high. This hints at a differentiated picture of environmental effects from early on that 
needs much more research (e.g., Attig & Weinert, 2019, 2020; see also Table 2.3). 
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2.4 Quality and Effects of External Early Childcare: 
Validation of the NEPS-SC1 Report Measure 
and Effects on Early Socio-emotional Child 
Development 

In early childhood, not only the home learning environment but also early childhood 
educational settings (ECEC) play an important role in child development. In 2020, 
up to 35% of all children under the age of 3 attended ECEC (i.e., centre- or family-
based external childcare) in Germany (German Federal Statistical Office, 2020). 
Various studies have demonstrated that the quality of these settings is associated 
with children’s cognitive and socio-emotional skills (see Anders, 2013; Gorey, 
2001, for overviews); and it has been suggested that extrafamilial childcare might 
compensate for quality restrictions in the home learning environment. 

Therefore, the quality of early external childcare is a crucial variable in early 
childhood studies. Yet, its measurement is challenging, because reports by the key 
actors might be inaccurate or biased. A report by educators implies that they evaluate 
their own work, parents are not present during daily routines in ECEC (and thus not 
able to report on the actual quality), and the children are mostly too young to provide 
valid information. Hence, external observations are often considered as the ‘gold 
standard’ in measuring ECEC quality (Bäumer & Rossbach, 2016; Spieß & Tietze, 
2002). Nevertheless, as such measures are costly and time-consuming, large-scale 
studies such as NEPS often have to rely on (short) questionnaires from educators that 
assess selected aspects as proxies for or indicators of ECEC quality. 

Validation of the Report Measure To evaluate the accuracy of these educator-
reported indicators of ECEC quality (particularly those used in the NEPS-SC1), 
Linberg et al. (2019b) used both questionnaire and standardized established instru-
ments for observing external childcare quality (environment rating scales: ITERS 
and FCCERS) in a small sample of centre- (n = 65) and family-based (n = 47) 
childcare facilities (see Appendix, Table 2.A2 for sample description).10 Results 
indicated that up to 43% of the observed variance in toddler childcare quality could 
be explained by staff-reported quality measures assessed via questionnaires. When 
the staff-reported indicators served as a rough classification of ECEC quality (e.g., in 
the categories poor, mediocre, good quality), most ECEC settings (75% of the 
centre-based and 83% of the family-based settings) were classified correctly by 
staff-reported indicators. 

Effect of Early Extra-Familial Childcare on Early Socio-emotional 
Outcomes Yet, when considering the effects of early external childcare on child 
development, international study results point to potentially negative associations 
between time spent in those ECEC settings in the first 3 years of a child’s life and 

10This validation study was conducted within the project ViVA (educational subproject; grant to 
H.-G. Rossbach) by Anja Linberg and Jan-David Freund. 
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children’s socio-emotional outcomes (indicated by problem behaviour with peers 
and prosocial behaviour). Nonetheless, because international study results are con-
troversial and inconsistent across countries (e.g., Loeb et al., 2004; Votruba-Drzal 
et al., 2010), it remains unclear whether or to what extent these international results 
transfer to the German ECEC system. To empirically evaluate this issue as well as 
the role of the home learning environment and child characteristics in these effects, 
Linberg, Burghardt, et al. (2019a) used NEPS-SC1 data and demonstrated that 
irrespective of global parental sensitivity, more years spent in centre-based ECEC 
under the age of 3 related significantly to comparatively lower rates of problem 
behaviour with peers. With respect to child characteristics, particularly children with 
a moderately difficult temperament seemed to profit from attending more years in 
centre-based ECEC in terms of their prosocial behaviour. Note however, that in 
Germany, the intensity (i.e., hours per day) of the use of external childcare is only 
moderate compared to other countries, and this may explain some of the controver-
sial results. In addition, although controlled in the models, there is an association 
between early use of external childcare and family background (SES, migration 
status) in Germany that calls for further investigation. 

2.5 Some Concluding Remarks 

To sum up, the different analyses and studies presented in this chapter underpin the 
importance for child development of the quality of early learning environments. 
Results support and extend previous findings on the interrelation between families’ 
educational and socio-economic resources and the quality of the early home learning 
environment, as well as on the effects of both structural and process variables on 
child development. Yet the mechanisms that may explain SES effects in infancy and 
toddlerhood still have to be unravelled. Most notably, the results suggest that—from 
early on—positive parenting behaviour should be differentiated into distinct facets 
with potentially differential effects on the various domains of child development. 
This has important practical implications, because these facets are only moderately 
interrelated. Further, the presented results confirm how important longitudinally 
assessed measures are for analysing early child development and education. It is 
up to future research to show whether and which facets of parenting behaviour 
change dynamically, which remain rather stable across measurement points, and 
what role they play in fostering (or restricting) developmental progress in the various 
domains of child development in interaction with the extrafamilial learning envi-
ronments in cribs, preschools, and schools. Because the NEPS-SC1 is being 
followed up longitudinally, some of these questions could be addressed with this 
study. And as a last point, it should be mentioned that most of the results presented 
here focused on the quality of mother–child interactions. It will be up to further 
studies to investigate whether the same patterns also hold true for father–child 
interactions. 
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Appendix 

Table 2.A1 Sample characteristics of the ViVA validation study on mother–child interactions 
across different situations (Vogel, 2020) and on the validity of short scales used in the NEPS-SC1 
(see also Freund, 2018a, b) 

n = 50 
Variable Frequency (%) 

Sex child 52.9% male, 47.1% female 

Siblings 47.1% 

Relationship status 
parents 

92.2% in a relationship, 3.9% single parent 

Education mother 2.0% no graduation, 5.9% Hauptschulabschluss, 9.8% secondary school 
level 1, 21.5% higher education level, 58.8% university education 

Migration status 
mother 

88.2% born in Germany 

External care at 
7 months 

15.4% 

Household income 9.8% < 2000€, 56.9% 2000€–4000€, 31.4% > 4000€ 
Mean (standard deviation) 

Age child 7.4 (0.7) months 

Age mother 32.3 (5.6) years 

Birthweight 3326.0 (672.1) gram 

Years of education 
mother 

11.9 (1.7) 

HISEI 57.3 (15.4) 

Table 2.A2 Sample characteristics of the ViVA validation study of ECEC quality measures from 
the NEPS-SC1 

Variable Frequency (%) 

Centre-based 
ECEC (n = 65) 

Family-based 
ECEC (n = 47) 

Children with disabilities 0.46% 1.42% 

Children with migration background (country of birth of 
the child or at least one parent) 

14.4% 14.3% 

Mean (standard 
deviation) 

Group size 12.9 (3.55) 5.64 (2.47) 

Age range (Δ oldest and youngest child in the group) 1.84 (0.419) 2.56 (3.13) 

Professional training 
(0: No professional training in the childcare sector, 1: 
Childcare workers [lower secondary school leaving cer-
tification with 2-year training], 2; educators [lower sec-
ondary school leaving certification with 5-year training] 
3: Training on university level) 

1.98 (0.28) 0.68 (0.96) 



52 S. Weinert et al. 

References 

Ainsworth, M. D. S. (1973). The development of infant–mother attachment. In B. M. Caldwell & 
H. N. Ricciuti (Eds.), Review of child development research (pp. 1–94). University of Chicago 
Press. 

Ainsworth, M. D. S. (1974). The development of infant-mother-attachment. A final report of the 
office of child development. Office of Child Development (DHEW). 

Ainsworth, M. D. S., Bell, S. M., & Stayton, D. F. (1974). Infant–mother attachment and social 
development: Socialization as a product of reciprocal responsiveness to signals. In 
M. P. M. Richards (Ed.), The integration of a child into a social world (pp. 99–135). Cambridge 
University Press. 

Anderka, A. (2018). Elterliches Sprachangebot und vorschulischer Spracherwerb - eine empirische 
Analyse zu Zusammenhängen und sozialen Disparitäten. Waxmann. 

Anders, Y. (2013). Stichwort: Auswirkungen frühkindlicher, institutioneller Bildung und 
Betreuung. Zeitschrift für Erziehungswissenschaft, 16, 237–275. https://doi.org/10.1007/ 
s11618-013-0357-5 

Anders, Y., Rossbach, H.-G., Weinert, S., Ebert, S., Kuger, S., Lehrl, S., & von Maurice, J. (2012). 
Home and preschool learning environments and their relations to the development of early 
numeracy skills. Early Childhood Research Quarterly, 27, 231–244. https://doi.org/10.1016/j. 
ecresq.2011.08.003 

Anders, Y., Große, C., Rossbach, H.-G., Ebert, S., & Weinert, S. (2013). Preschool and primary 
school influences on the development of children’s early numeracy skills between the ages of 
3 and 7 years in Germany. School Effectiveness and School Improvement: An International 
Journal of Research, Policy and Practice, 24, 195–211. https://doi.org/10.1080/09243453. 
2012.749794 

Attig, M., & Weinert, S. (2018). Soziale Disparitäten im Kontext von Eltern-Kind-Interaktionen 
und frühen Entwicklungsmaßen von Kindern. Frühe Bildung, 7, 1–10. 

Attig, M., & Weinert, S. (2019). Häusliche Lernumwelt und Spracherwerb in den ersten 
Lebensjahren. Sprache-Stimme-Gehör, 43, 86–92. 

Attig, M., & Weinert, S. (2020). What impacts early language skills? Effects of social disparities 
and different process characteristics of the home learning environment in the first two years. 
Frontiers in Psychology, 11, 557751. https://doi.org/10.3389/fpsyg.2020.557751 

Attig, M., Freund, J.-D., & Weinert, S. (2015). Ein Vergleich der sensomotorischen Skala des 
Nationalen Bildungspanels mit den Bayley Scales bei 7 bzw. 8 Monate alten Kindern. Paper 
presented at the 22nd Fachgruppentagung Entwicklungspsychologie (EPSY) of the German 
Psychological Society (DGPs). 

Attig, M., Freund, J.-D., & Weinert, S. (2016). The cognitive-sensorimotor scale of the NEPS: A 
validation study of a very short assessment instrument at the age of 7 to 9 months. Poster 
presented at the International Conference on Infant Studies (ICIS). 

Barnett, K., Mercer, S. W., Norbury, M., Watt, G., Wyke, S., & Guthrie, B. (2012). Epidemiology 
of multimorbidity and implications for health care, research, and medical education: A cross-
sectional study. The Lancet, 380, 37–43. 

Bäumer, T., & Rossbach, H.-G. (2016). Measurement of preschool quality within the National 
Educational Panel Study – Results of a methodological study. In H.-P. Blossfeld, J. von 
Maurice, M. Bayer, & J. Skopek (Eds.), Methodological issues of longitudinal surveys: The 
example of the National Educational Panel Study (pp. 543–560). Springer. 

Baumrind, D. (1989). Rearing competent children. In W. Damon (Ed.), The Jossey-bass social and 
behavioral science series. Child development today and tomorrow (pp. 349–378). Jossey-Bass. 

Baumwell, L., Tamis-LeMonda, C. S., & Bornstein, M. H. (1997). Maternal verbal sensitivity and 
child language comprehension. Infant Behavioral Development, 20, 247–258. 

Bayer, M., Wohlkinger, F., Freund, J.-D., Ditton, H., & Weinert, S. (2015). Temperament bei 
Kleinkindern – Theoretischer Hintergrund, Operationalisierung im Nationalen Bildungspanel 
(NEPS) und empirische Befunde aus dem Forschungsprojekt ViVA (NEPS Working Paper 

https://doi.org/10.1007/s11618-013-0357-5
https://doi.org/10.1007/s11618-013-0357-5
https://doi.org/10.1016/j.ecresq.2011.08.003
https://doi.org/10.1016/j.ecresq.2011.08.003
https://doi.org/10.1080/09243453.2012.749794
https://doi.org/10.1080/09243453.2012.749794
https://doi.org/10.3389/fpsyg.2020.557751


2 Quality of Early Learning Environments 53 

No. 59). Leibniz Institute for Educational Trajectories, National Educational Panel Study. 
https://www.neps-data.de/Portals/0/Working%20Papers/WP_LVIII.pdf 

Bayley, N. (2006). Bayley scales of infant and toddler development (3rd ed.). Psychological 
Corporation. 

Belsky, J. (1984). The determinants of parenting. A process model. Child Development, 55, 83–96. 
Belsky, J., Vandell, D. L., Burchinal, M., Clarke-Stewart, K. A., McCartney, K., & Owen, 

M. (2007). Are there long-term effects of early child care? Child Development, 78, 681–701. 
https://doi.org/10.1111/j.1467-8624.2007.01021.x 

Berk, L., & Winsler, A. (1995). Scaffolding children’s learning: Vygotsky and early childhood 
education. NAEYC. 

Blossfeld, H.-P., & Rossbach, H.-G. (2019). Education as a lifelong process: The German National 
Educational Panel Study (NEPS), edition ZfE (2nd ed.). Springer. https://doi.org/10.1007/978-
3-658-23162-0 

Bornstein, M. H. (Ed.). (2002). Handbook of parenting: Children and parenting (2nd ed.). 
Lawrence Erlbaum. 

Bornstein, M. H., & Sigman, M. (1986). Continuity in mental development from infancy. Child 
Development, 57, 251–274. https://doi.org/10.2307/1130581 

Bornstein, M. H., Hendricks, C., Haynes, O. M., & Painter, K. M. (2007). Maternal sensitivity and 
child responsiveness: Associations with social context, maternal characteristics, and child 
characteristics in a multivariate analysis. Infancy, 12, 189–223. 

Bornstein, M. H., Tamis-LeMonda, C. S., Hahn, C. S., & Haynes, O. M. (2008). Maternal 
responsiveness to young children at three ages: Longitudinal analysis of a multidimensional, 
modular, and specific parenting construct. Developmental Psychology, 44, 867–874. https://doi. 
org/10.1037/0012-1649.44.3.867 

Bowlby, J. (1969). Attachment and loss (Vol. 1). Basic Books. 
Bradley, M. M., Codispoti, M., Cuthbert, B. N., & Lang, P. J. (2001a). Emotion and motivation I: 

Defensive and appetitive reactions in picture processing. Emotion, 1, 276–298. 
Bradley, R. H., Corwyn, R., McAdoo, H., & Coll, C. G. (2001b). The home environments of 

children in the United States. Part I: Variations by age, ethnicity, and poverty status. Child 
Development, 72, 1844–1867. https://doi.org/10.1111/1467-8624.t01-1-00382 

Bronfenbrenner, U., & Morris, P. A. (2006). The bioecological model of human development. In 
W. Damon & R. M. Lerner (Eds.), Handbook of child psychology, Vol 1: Theoretical models of 
human development (6th ed., pp. 793–828). John Wiley. 

Bruner, J. S. (1983). Child’s talk. Oxford University Press. 
Burchinal, M., Harris, T., Pickett, C., Serpell, Z., & Sideris, J. (2014). Domain-specific cognitive 

stimulation and maternal sensitivity as predictors of early academic outcomes among 
low-income African American preschoolers. The Journal of Negro Education, 83, 15–28. 

Conger, R. D., & Donnellan, M. B. (2007). An interactionist perspective on the socioeconomic 
context of human development. Annual Review of Psychology, 58, 175–199. https://doi.org/10. 
1146/annurev.psych.58.110405.085551 

De Wolff, M. S., & van IJzendoorn, M. H. (1997). Sensitivity and attachment: A meta-analysis on 
parental antecedents of infant attachment. Child Development, 68, 571–591. 

Dubowy, M., Ebert, S., von Maurice, J., & Weinert, S. (2008). Sprachlich-kognitive Kompetenzen 
beim Eintritt in den Kindergarten. Ein Vergleich von Kindern mit und ohne 
Migrationshintergrund. Zeitschrift für Entwicklungspsychologie und Pädagogische 
Psychologie, 40, 124–134. https://doi.org/10.1026/0049-8637.40.3.124 

Ebert, S., Lehrl, S., & Weinert, S. (2020). Differential effects of the home language and literacy 
environment on child language and theory of mind and their relation to socioeconomic back-
ground. Frontiers in Psychology, 11, 555654. https://doi.org/10.3389/fpsyg.2020.555654 

Elliott, L., & Bachman, H. J. (2018). SES disparities in early math abilities: The contributions of 
parents’ math cognitions, practices to support math, and math talk. Developmental Review, 49, 
1–15. https://doi.org/10.1016/j.dr.2018.08.001 

https://www.neps-data.de/Portals/0/Working%20Papers/WP_LVIII.pdf
https://doi.org/10.1111/j.1467-8624.2007.01021.x
https://doi.org/10.1007/978-3-658-23162-0
https://doi.org/10.1007/978-3-658-23162-0
https://doi.org/10.2307/1130581
https://doi.org/10.1037/0012-1649.44.3.867
https://doi.org/10.1037/0012-1649.44.3.867
https://doi.org/10.1111/1467-8624.t01-1-00382
https://doi.org/10.1146/annurev.psych.58.110405.085551
https://doi.org/10.1146/annurev.psych.58.110405.085551
https://doi.org/10.1026/0049-8637.40.3.124
https://doi.org/10.3389/fpsyg.2020.555654
https://doi.org/10.1016/j.dr.2018.08.001


54 S. Weinert et al. 

Fagan, J. F., & Singer, L. T. (1983). Infant recognition memory as a measure of intelligence. 
Advances in Infancy Research, 2, 31–78. 

Fernald, A., Marchman, V. A., & Weisleder, A. (2013). SES differences in language processing 
skill and vocabulary are evident at 18 months. Developmental Science, 16, 234–248. 

Freund, J.-D. (2018a). Early temperament in parental report and scientific observation. Early Child 
Development and Care, 189, 2318–2333. https://doi.org/10.1080/03004430.2018.1450252 

Freund, J.-D. (2018b). Temperament und Interaktionsqualität in den ersten Lebensjahren – Das 
längsschnittliche Wechselspiel frühkindlichen Temperaments und mütterlicher 
Interaktionsqualität vor dem Hintergrund ungleicher psychosozialer Ressourcen. Dissertation. 
OPUS. https://doi.org/10.20378/irbo-53583 

Freund, J.-D., Linberg, A., & Weinert, S. (2017). Einfluss eines schwierigen frühkindlichen 
Temperaments auf die Qualität der Mutter-Kind-Interaktion unter psychosozialen Risikolagen. 
Zeitschrift für Entwicklungspsychologie und Pädagogische Psychologie, 49, 197–209. 

Freund, J.-D., Linberg, A., & Weinert, S. (2019). Longitudinal interplay of young children’s 
negative affectivity and maternal interaction quality in the context of unequal psychosocial 
resources. Infant Behavior and Development, 55, 123–132. https://doi.org/10.1016/j.infbeh. 
2019.01.003 

German Federal Statistical Office (Statistisches Bundesamt). (2020). Betreuungsquote der unter 
3-jährigen Kinder auf 35.0% gestiegen. Statistisches Bundesamt. 

Gorey, K. M. (2001). Early childhood education: A meta-analytic affirmation of the short- and long-
term benefits of educational opportunity. School Psychology Quarterly, 16, 9–30. https://doi. 
org/10.1521/scpq.16.1.9.19163 

Gudmundson, J. A. (2012). Links between maternal education and parenting quality during 
children’s first three years: The moderating role of income and partner status. Dissertation. 
University of North Carolina, Chapel Hill. 

Hachul, C., Attig, M., Lorenz, J., Weinert, S., Schneider, T., & Rossbach, H.-G. (2019). From birth 
to early child care: The Newborn Cohort Study of the National Educational Panel Study. In 
H.-P. Blossfeld & H.-G. Rossbach (Eds.), Education as a lifelong process: The German 
National Educational Panel Study (NEPS), edition ZfE (2nd ed., pp. 195–214). Springer. 
https://doi.org/10.1007/978-3-658-23162-0_11 

Halle, T., Forry, N., Hair, E., Perper, K., Wandner, L., Wessel, J., & Vick, J. (2009). Disparities in 
early learning and development: Lessons from the Early Childhood Longitudinal Study – Birth 
Cohort (ECLS-B). Child Trends. 

Hamre, B. K., Pianta, R. C., Downer, J. T., DeCoster, J., Mashburn, A. J., Jones, S. M., Brown, 
J. L., Cappella, E., Atkins, M., Rivers, S. E., Brackett, M. A., & Hamagami, A. (2013). Teaching 
through interactions: Testing a developmental framework of teacher effectiveness in over 4,000 
classrooms. The Elementary School Journal, 113, 461–487. 

Hart, B., & Risley, T. R. (1995). Meaningful differences in the everyday experience of young 
American children. Paul H. 

Haveman, R. H., & Wolfe, B. S. (1994). Succeeding generations: On the effects of investments in 
children. Russell Sage Foundation. 

Hoff, E. (2006). How social contexts support and shape language development. Developmental 
Review, 26, 55–88. 

Huang, W., Weinert, S., von Maurice, J., & Attig, M. (2022). Specific parenting behaviors link 
maternal education to toddlers’ language and social competence. Journal of Family Psychology, 
36, 998–1009. https://doi.org/10.1037/fam0000950 

Huttenlocher, J., Waterfall, H., Vasilyeva, M., Vevea, J., & Hedges, L. V. (2010). Sources of 
variability in children’s language growth. Cognitive Psychology, 61, 343–365. https://doi.org/ 
10.1016/j.cogpsych.2010.08.002 

Jenkins, J. M., Rasbash, J., & O’Connor, T. G. (2003). The role of the shared family context in 
differential parenting. Developmental Psychology, 39,  99–113. 

https://doi.org/10.1080/03004430.2018.1450252
https://doi.org/10.20378/irbo-53583
https://doi.org/10.1016/j.infbeh.2019.01.003
https://doi.org/10.1016/j.infbeh.2019.01.003
https://doi.org/10.1521/scpq.16.1.9.19163
https://doi.org/10.1521/scpq.16.1.9.19163
https://doi.org/10.1007/978-3-658-23162-0_11
https://doi.org/10.1037/fam0000950
https://doi.org/10.1016/j.cogpsych.2010.08.002
https://doi.org/10.1016/j.cogpsych.2010.08.002


2 Quality of Early Learning Environments 55 

Kärtner, J., Keller, H., & Yovsi, R. D. (2010). Mother–infant interaction during the first 3 months: 
The emergence of culture-specific contingency patterns. Child Development, 81, 540–554. 
https://doi.org/10.1111/j.1467-8624.2009.01414.x 

Kavšek, M. (2004). Predicting later IQ from infant visual habituation and dishabituation: A meta-
analysis. Journal of Applied Developmental Psychology, 25, 369–393. https://doi.org/10.1016/j. 
appdev.2004.04.006 

Klieme, E., & Rakoczy, K. (2008). Empirische Unterrichtsforschung und Fachdidaktik. Outcome-
orientierte Messung und Prozessqualität des Unterrichts. Zeitschrift für Pädagogik, 54, 
222–237. 

Kluczniok, K., Lehrl, S., Kuger, S., & Rossbach, H.-G. (2013). Quality of the home learning 
environment during preschool age – Domains and contextual conditions. European Early 
Childhood Education Research Journal, 21, 420–438. 

Kochanska, G., & Aksan, N. (2004). Development of mutual responsiveness between parents and 
their young children. Child Development, 75, 1657–1676. 

Kurz, K., von Maurice, J., Dubowy, M., Ebert, S., & Weinert, S. (2008). Kompetenzentwicklung 
und Bildungsentscheidungen im Vor- und Grundschulalter. In K.-S. Rehberg (Ed.), Die Natur 
der Gesellschaft. Verhandlungen des 33. Kongresses der Deutschen Gesellschaft für Soziologie 
in Kassel 2006 (pp. 310–322). Campus. 

Law, J., Clegg, J., Rush, R., Roulstone, S., & Peters, T. J. (2019). Association of proximal elements 
of social disadvantage with children’s language development at 2 years: An analysis of data 
from the Children in Focus (CiF) sample from the ALSPAC birth cohort. International Journal 
of Language and Communication Disorders, 54, 362–376. https://doi.org/10.1111/1460-6984. 
12442 

Lehrl, S., Ebert, S., Rossbach, H.-G., & Weinert, S. (2012). Die Bedeutung der familiären 
Lernumwelt für Vorläufer schriftsprachlicher Kompetenzen im Vorschulalter. Zeitschrift für 
Familienforschung, 24, 115–133. 

Lehrl, S., Ebert, S., Blaurock, S., Rossbach, H.-G., & Weinert, S. (2020). Long-term and domain-
specific relations between the early years home learning environment and students’ academic 
outcomes in secondary school. School Effectiveness and School Improvement, 31, 102–124. 

Liang, Y., Cao, H., Zhou, N., Li, J., & Zhang, L. (2020). Early home learning environment predicts 
early adolescents’ adjustment through cognitive abilities in middle childhood. Journal of Family 
Psychology, 34, 905–917. https://doi.org/10.1037/fam0000675 

Linberg, A. (2018). Interaktion zwischen Mutter und Kind. Dimensionen, Bedingungen und Effekte. 
Waxmann. 

Linberg, A., Burghardt, L., Freund, J.-D., & Weinert, S. (2019a). Differential effect of duration of 
early childcare under the age of three on socio-emotional outcomes. Early Child Development 
and Care., 190, 2505–2519. https://doi.org/10.1080/03004430.2019.1588891 

Linberg, A., Kluczniok, K., Burghardt, L., & Freund, J.-D. (2019b). Quality of toddler childcare – 
Can it be assessed with questionnaires? Early Child Development and Care, 189, 1369–1383. 
https://doi.org/10.1080/03004430.2017.1380636 

Linberg, A., Mann, D., Attig, M., Vogel, F., Weinert, S., & Rossbach, H.-G. (2019c). Assessment of 
interactions with the macro-analytic rating system of parent-child-interactions in the NEPS at 
the child’s age of 7, 17, and 26 months. (NEPS Survey Paper No. 51). Leibniz Institute for 
Educational Trajectories, National Educational Panel Study. https://www.neps-data.de/ 
Portals/0/Survey%20Papers/SP_LI.pdf 

Linberg, A., Attig, M., & Weinert, S. (2020). Social disparities in the vocabulary of 2-year-old 
children and the mediating effect of language-stimulating interaction behavior. Journal for 
Educational Research Online, 12, 12–35. 

Linberg, A., Freund, J.-D., Weinert, S., Rossbach, H.-G. (in press). Domain-specific interaction 
behavior in parent-child-interactions. A new micro-analytic coding system and its validity 
(NEPS Working Paper). Leibniz Institute for Educational Trajectories, National Educational 
Panel Study. 

https://doi.org/10.1111/j.1467-8624.2009.01414.x
https://doi.org/10.1016/j.appdev.2004.04.006
https://doi.org/10.1016/j.appdev.2004.04.006
https://doi.org/10.1111/1460-6984.12442
https://doi.org/10.1111/1460-6984.12442
https://doi.org/10.1037/fam0000675
https://doi.org/10.1080/03004430.2019.1588891
https://doi.org/10.1080/03004430.2017.1380636
https://www.neps-data.de/Portals/0/Survey%20Papers/SP_LI.pdf
https://www.neps-data.de/Portals/0/Survey%20Papers/SP_LI.pdf


56 S. Weinert et al. 

Loeb, S., Fuller, B., Kagan, S. L., & Carrol, B. (2004). A longitudinal analysis of the effects of child 
care type, quality, and stability on the social and cognitive development of preschool children of 
low-income single mothers. Child Development, 75, 47–65. 

Maas, A. J. B. M., Vreeswijk, C. M. J. M., & van Bakel, H. J. A. (2013). Effect of situation on 
mother–infant interaction. Infant Behavior and Development, 36, 42–49. 

Masur, E., Flynn, V., & Lloyd, C. A. (2013). Infants’ behaviors as antecedents and consequents of 
mothers’ responsive and directive utterances. First Language, 33, 354–371. 

Melhuish, E., Sylva, K., Sammons, P., Siraj-Blatchford, I., Taggart, B., & Phan, M. (2008). Effects 
of home learning environment and preschool center experience upon literacy and numeracy in 
early primary school. Journal of Social Issues, 64, 95–114. https://doi.org/10.1111/j.1540-4560. 
2008.00550.x 

Möwisch, D., Konrad-Ristau, K., & Weinert, S. (2022). Cognitively stimulating maternal language 
as predictor for vocabulary growth. Zeitschrift für Erziehungswissenschaft, Online first. https:// 
doi.org/10.1007/s11618-022-01114-y 

NICHD Early Child Care Research Network. (1991). Procedures for videotaping mother-child-
interaction at 6 months. Unpublished document, NICHD Study of Early Child Care. 

NICHD Early Child Care Research Network. (1992a). Procedures for videotaping mother-child-
interaction at 15 months. Unpublished document, NICHD Study of Early Child Care. 

NICHD Early Child Care Research Network. (1992b). Procedures for videotaping mother-child-
interaction at 24 months in the 3-boxes paradigm. Unpublished document, NICHD Study of 
Early Child Care. 

NICHD Early Child Care Research Network. (2002a). Child-care structure→ process→ outcome: 
Direct and indirect effects of child-care quality on young children’s development. Psychological 
Science, 13, 199–206. https://doi.org/10.1111/1467-9280.00438 

NICHD Early Child Care Research Network. (2002b). Early child care and children’s development 
prior to school entry: Results from the NICHD Study of Early Child Care. American Educa-
tional Research Journal, 39, 133–164. https://doi.org/10.3102/00028312039001133 

Nozadi, S. S., Spinrad, T., & Eisenberg, N. (2013). Prediction of toddlers’ expressive language from 
maternal sensitivity and toddlers’ anger expressions: A developmental perspective. Infant 
Behavior & Development, 36, 650–661. 

Olson, J., & Masur, E. F. (2015). Mothers’ labeling responses to infants’ gestures predict vocab-
ulary outcomes. Journal of Child Language, 42, 1289–1311. https://doi.org/10.1017/ 
S0305000914000828 

Rose, E., Lehrl, S., Ebert, S., & Weinert, S. (2018). Long-term relations between children’s 
language, the home literacy environment, and socioemotional development from ages 3 to 
8. Early Education and Development, 29, 342–356. https://doi.org/10.1080/10409289.2017. 
1409096 

Schlesiger, C., Lorenz, J., Weinert, S., Schneider, T., & Rossbach, H.-G. (2011). From birth to early 
child care. In H.-P. Blossfeld, H.-G. Rossbach, & J. von Maurice (Eds.), Education as a lifelong 
process: The German National Educational Panel Study (NEPS), edition ZfE (pp. 187–202). 
Springer. https://doi.org/10.1007/s11618-011-0186-3 

Seifer, R., Schiller, M., Sameroff, A. J., Resnick, S., & Riordan, K. (1996). Attachment, maternal 
sensitivity, and infant temperament during the first year of life. Developmental Psychology, 32, 
12–25. https://doi.org/10.1037/0012-1649.32.1.12 

Seitz, M., & Weinert, S. (2022). Numeracy skills in young children as predictors of mathematical 
competence. British Journal of Developmental Psychology, 40(2), 224–241. 

Sénéchal, M. (2006). Testing the home literacy model: Parent involvement in kindergarten is 
differentially related to grade 4 reading comprehension, fluency, spelling, and reading for 
pleasure. Journal for the Scientific Study of Reading, 10(1), 59–87. 

Sénéchal, M., & LeFevre, J.-A. (2002). Parental involvement in the development of children’s 
reading skill: A 5-year longitudinal study. Child Development, 73(2), 445–460. 

Sénéchal, M., LeFevre, J.-A., Thomas, E., & Daley, K. (1998). Differential effects of home literacy 
experiences on the development of oral and written language. Reading Research Quarterly, 
33(1), 96–116. 

https://doi.org/10.1111/j.1540-4560.2008.00550.x
https://doi.org/10.1111/j.1540-4560.2008.00550.x
https://doi.org/10.1007/s11618-022-01114-y
https://doi.org/10.1007/s11618-022-01114-y
https://doi.org/10.1111/1467-9280.00438
https://doi.org/10.3102/00028312039001133
https://doi.org/10.1017/S0305000914000828
https://doi.org/10.1017/S0305000914000828
https://doi.org/10.1080/10409289.2017.1409096
https://doi.org/10.1080/10409289.2017.1409096
https://doi.org/10.1007/s11618-011-0186-3
https://doi.org/10.1037/0012-1649.32.1.12


2 Quality of Early Learning Environments 57 

Sommer, A., Hachul, C., & Rossbach, H.-G. (2016). Video-based assessment and rating of parent-
child interaction within the National Educational Panel Study. In H.-P. Blossfeld, J. von 
Maurice, M. Bayer, & J. Skopek (Eds.), Methodological issues of longitudinal surveys. The 
example of the National Educational Panel Study (pp. 151–167). Springer VS. 

Spieß, C. K., & Tietze, W. (2002). Qualitätssicherung in Kindertageseinrichtungen – Gründe, 
Anforderungen und Umsetzungsüberlegungen für ein Gütesiegel. Zeitschrift für 
Erziehungswissenschaft, 5, 139–162. 

Sylva, K., Melhuish, E., Sammons, P., Siraj-Blatchford, I., & Taggart, B. (2011). Preschool quality 
and educational outcomes at age 11: Low quality has little benefit. Journal of Early Childhood 
Research, 9, 109–124. 

Tamis-LeMonda, C. S., Bornstein, M. H., Baumwell, L., & Damast, A. M. (1996). Responsive 
parenting in the second year: Specific influences on children’s language and play. Early 
Development & Parenting, 5, 173–183. 

Thelen, E., & Smith, L. B. (2006). Dynamic systems theories. In W. Damon & R. M. Lerner (Eds.), 
Handbook of child psychology, Vol. 1: Theoretical models of human development (6th ed., 
pp. 258–312). Wiley. 

Vallotton, C. D., Mastergeorge, A., Foster, T., Decker, K. B., & Ayoub, C. (2017). Parenting 
supports for early vocabulary development: Specific effects of sensitivity and stimulation 
through infancy. Infancy, 22, 78–107. https://doi.org/10.1111/infa.12147 

Vogel, F. (2020). Elterliche und kindliche Einflussfaktoren auf Interaktionsverhalten und 
Bindungssicherheit – Auswirkungen von Temperament und Persönlichkeit auf das dyadische 
Interaktionsverhalten und die kindliche Bindungssicherheit in Belskys transaktionalem 
Prozessmodel des Erziehungsverhaltens. Dissertation. Bamberg: University of Bamberg. 
https://doi.org/10.20378/irb-47607. 

Votruba-Drzal, E., Coley, R. L., Maldonado-Carreño, C., Li-Grining, C. P., & Chase-Lansdale, 
P. L. (2010). Child care and the development of behavior problems among economically 
disadvantaged children in middle childhood. Child Development, 81, 1460–1474. 

Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes. 
Harvard University Press. 

Walper, S. (2012). Vom Einfluss der Eltern. Wie Kinder in der Familie aufwachsen, ist 
entscheidend für ihre Bildungsmöglichkeiten. DJI-Impulse, 100, 10–13. 

Weinert, S. (2020). Sprachentwicklung im Kontext anderer Entwicklungsbereiche. In S. Sachse, 
A.-K. Bockmann, & A. Buschmann (Eds.), Sprachentwicklung: Entwicklung – Diagnostik – 
Förderung im Kleinkind- und Vorschulalter (pp. 131–162). Springer. 

Weinert, S. (2022). Language and cognition. In J. Law, S. Reilly, & C. McKean (Eds.), Language 
development: Individual differences in a social context (pp. 122–143). Cambridge University 
Press. 

Weinert, S., & Artelt, C. (2019). Measurement of skills and achievement: A critical assessment of 
theoretical and methodological concepts. In R. Becker (Ed.), Research handbook on the 
sociology of education (pp. 106–131). Edward Elgar Publishing. 

Weinert, S., & Ebert, S. (2013). Spracherwerb im Vorschulalter: Soziale Disparitäten und 
Einflussvariablen auf den Grammatikerwerb. Zeitschrift für Erziehungswissenschaft, 16, 
303–332. https://doi.org/10.1007/s11618-013-0354-8 

Weinert, S., & Ebert, S. (2017). Verlaufsmerkmale und Wirkfaktoren der frühen kognitiv-
sprachlichen Entwicklung – Ergebnisse aus der BiKS-3-10 Studie. In V. Mall, F. Voigt, & 
N. H. Jung (Eds.), Entwicklungsstörungen und chronische Erkrankungen: Diagnose, 
Behandlungsplanung und Familienbegleitung (pp. 13–33). Schmid-Römhild Verlag. 

Weinert, S., & Ebert, S. (in press). Developmental dynamics and social disparities in early 
education-related child development: Results from the BiKS-3-18 study. In S. Weinert, H.-G. 
Rossbach, J. von Maurice, H.-P. Blossfeld, & C. Artelt (Eds.), Educational processes, decisions, 
and the development of competencies from early preschool age to adolescence: Findings from 
the BiKS cohort panel studies. Springer. 

https://doi.org/10.1111/infa.12147
https://doi.org/10.20378/irb-47607
https://doi.org/10.1007/s11618-013-0354-8


58 S. Weinert et al. 

Weinert, S., Ebert, S., & Dubowy, M. (2010). Kompetenzen und soziale Disparitäten im 
Vorschulalter. Zeitschrift für Grundschulforschung, 1, 32–45. 

Weinert, S., Linberg, A., Attig, M., Freund, J.-D., & Linberg, T. (2016). Analyzing early child 
development, influential conditions, and future impacts: Prospects of a German newborn cohort 
study. International Journal of Child Care and Education Policy, 10, 1–20. https://doi.org/10. 
1186/s40723-016-0022-6 

Weinert, S., Attig, M., & Rossbach, H.-G. (2017). The emergence of social disparities – Evidence 
on early mother-child interaction and infant development from the German National Educa-
tional Panel Study (NEPS). In H.-P. Blossfeld, N. Kulic, J. Skopek, & M. Triventi (Eds.), 
Childcare, early education, and social inequality: An international perspective (pp. 89–108). 
Edward Elgar Publishing. 

Weinert, S., Rossbach, H.-G., von Maurice, J., Blossfeld, H.-P., & Artelt, S. (Eds.). (in press). 
Educational processes, decisions, and the development of competencies from early preschool 
age to adolescence: Findings from the BiKS cohort panel studies. Springer. 

Whittaker, J. E. V., Harden, B. J., See, H. M., Meisch, A. D., & Westbrook, T. R. (2011). Family 
risks and protective factors: Pathways to early head start toddlers’ social-emotional functioning. 
Early Childhood Research Quarterly, 26, 74–86. 

Würbach, A., Zinn, S., & Aßmann, C. (2016). Samples, weights, and nonresponse: The Early 
Childhood Cohort of the National Educational Panel Study (Wave 1 to 3). (NEPS Survey Paper 
No. 8). Bamberg: Leibniz Institute for Educational Trajectories, National Educational Panel 
Study. https://www.neps-data.de/Portals/0/Survey%20Papers/SP_VIII.pdf 

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0 
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate 
credit to the original author(s) and the source, provide a link to the Creative Commons license and 
indicate if changes were made. 

The images or other third party material in this chapter are included in the chapter’s Creative 
Commons license, unless indicated otherwise in a credit line to the material. If material is not 
included in the chapter’s Creative Commons license and your intended use is not permitted by 
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. 

https://doi.org/10.1186/s40723-016-0022-6
https://doi.org/10.1186/s40723-016-0022-6
https://www.neps-data.de/Portals/0/Survey%20Papers/SP_VIII.pdf
https://doi.org/10.1186/s40723-016-0022-6

	Chapter 2: Quality of Early Learning Environments: Measures, Validation, and Effects on Child Development
	2.1 Relevance, Results, and Challenges of Research on Early Childhood Education and Development
	2.1.1 Theoretical and Empirical Background and Research Questions
	2.1.2 The Newborn Cohort Study of the German National Educational Panel Study (NEPS-SC1)

	2.2 Early Mother-Child Interaction: Stability of Quality Measures, Distinguishable Dimensions, and Effects on Early Child Deve...
	2.2.1 Quality Measures of Mother-Child Interaction as an Important Basis of Early Child Development
	2.2.2 Stability of Quality Measures of Mother-Child Interaction Across Situations and Time Points
	2.2.3 Micro-analytic Validation of the Macro-analytic Rating System of the NEPS and Differentiating Dimensions of Interaction ...
	2.2.4 Impact of Quality of Mother-Child Interaction on Child Development

	2.3 Effects of Social Inequality and Cumulative Risk Factors on Maternal Interaction Quality
	2.4 Quality and Effects of External Early Childcare: Validation of the NEPS-SC1 Report Measure and Effects on Early Socio-emot...
	2.5 Some Concluding Remarks
	Appendix
	References




