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ABSTRACT

Research Findings: The study examined the development of children’s social-
emotional problems between 2019 (T1) and winter 2021/22 (T2) during the
COVID-19 pandemic, as well as the role of children’s home and preschool
learning environments. The sample included 228 German children ages 3-7
years at T1 (Mage =5.13, SD=0.79, 46% female). Results showed an increase
in emotional problems between T1 and T2, which was more pronounced
among already disadvantaged groups of children from families with lower
income and lower educational background. Peer problems increased only
among children from families with lower educational backgrounds. The
emotional climate of the family and the quality of children’s preschool
learning environment were identified as protective influences for the devel-
opment of children’s peer problems, but not for children’s emotional pro-
blems. Practice or Policy: The policy restrictions implemented to slow the
spread of the COVID-19 virus had longer-lasting consequences for (some)
children’s emotional functioning. Efforts should be undertaken to mitigate
such detrimental effects by supporting disadvantaged groups of children. In
addition, based on the findings regarding the importance of high-quality
interactions to prevent the development of social problems among children,
policy should establish the conditions for preschool staff to provide high-
quality interactions in childcare.

The COVID-19 pandemic and the strict restrictions implemented to limit the spread of the virus in
many countries, including Germany, severely impacted children’s lives. Preschool children were
isolated from peers and (extended) family members due to social distancing measures, experienced
discontinuity, and uncertainty due to preschool closures, and increased levels of stress in their home
environments due to the effects of the restrictions on parents (Huebener et al., 2021; Oppermann et al.,
2021; Spinelli et al., 2020). Attention has thus grown around potential negative consequences for child
development. Although research documents that children’s social-emotional skills have been affected
in the short-term, i.e., during the first and second lockdown (Feinberg et al., 2022; Ravens-Sieberer
etal., 2021; Sancho et al., 2021; Santa-Cruz et al., 2022; Walters et al., 2021), few studies have examined
how the pandemic affected children’s social-emotional development beyond the first year of the
pandemic. Moreover, little is known about risk factors for problematic social-emotional development
and protective influences that may buffer the negative effects of the COVID-19 pandemic on children.
Using longitudinal data collected before the pandemic in 2019 and again 2 years later in winter 2021/
2022 in Germany, the present study investigates the effects of the pandemic on the development of
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children’s emotional functioning and social competence with peers, as two aspects of their social-
emotional skills. In addition, we examine the role of individual and contextual risk factors as well as
protective factors in children’s home and preschool learning environments for their social-emotional
development.

The Development of Social-Emotional Skills

Social-emotional skills comprise a variety of intra- and interpersonal competencies that enable
children to understand, regulate and express emotions as well as participate in social interactions
and establish healthy relationships (Denham, 2006; Malti & Noam, 2016). In the present study, we
focus on two aspects of children’s social-emotional skills that were likely severely affected by the
COVID-19 pandemic: Children’s emotional functioning, i.e., their ability to remain in a positive
emotional state despite the uncertainty and stress children experienced, as well as children’s peer
relations, i.e., their ability to keep and establish healthy relationships with their peers despite the
preschool closures and social distancing measures.

The first aspect, children’s emotional functioning, is an umbrella term for a set of constructs that
include the strategic awareness of one’s own and others’ emotions, the ability to share emotions in
relationships and to regulate emotional experiences (Denham, 2006; Eisenberg et al., 2001). Emotional
dysfunction results from a lack of these abilities and finds its expression in emotional problems,
inwardly directed and over-controlled emotions and moods including guilt, anxiety, worry, and
somatic complaints with no known medical basis (Aschenbach & Rescorla, 2001). Such emotional
problems are sometimes referred to as internalizing problems (Zahn-Waxler et al., 2000).

The second aspect, children’s peer relations, are considered to be a central indicator of their social
competence: Children who are socially competent behave in a prosocial manner, create cohesion, and
tend to sustain and enhance healthy relationships with peers (Howes, 2000). In contrast, children with
low social competence show aggressive and disruptive behavior toward their peers, which can lead to
dislike, rejection, or withdrawal (Denham, 2006; Howes, 2000). In other words, children’s social
competence shapes but is also expressed in their peer relations (Howes, 2000). Peer relations, in
turn, are an important influence on children’s emotional development (Murphy et al., 2004) and have
been shown to predict future adaptive behavior (Hay et al., 2004).

Effects of the COVID-19 Pandemic on Children’s Social-Emotional Skills

The development of children’s social-emotional skills is embedded in children’s learning environ-
ments at home and the early childhood education and care (ECEC) settings (Bronfenbrenner &
Morris, 2006). The family is the first developmental context for children. Particularly the quality of
parent-child-relationships and -interactions are assumed to support the development of social-
emotional skills (Denham et al., 2014; Morris et al., 2007). In addition, in the ECEC context children
first interact with peers and caretakers and, through these interactions, children learn to regulate their
emotions and they learn to build healthy relationships.

Both learning environments have been affected by the COVID-19 pandemic and the governmental
restrictions implemented in order to slow the spread of the virus. Germany, among many other
countries, repeatedly closed ECEC centers and thus deprived children of an important environment
for learning and development as well as of their peer contacts. These (repeated) changes in ECEC
attendance created discontinuity and instability in children’s ECEC experiences, and discontinuity has
been linked to lower social-emotional skills (for an overview, see Anders, 2013). The limited and
changing access to ECEC negatively affected children’s contact with peers, which is considered
problematic as children need (stable) peer contact for their social-emotional development (Anders,
2013). Moreover, a recent study from the UK demonstrates that ECEC attendance during the lock-
downs was associated with better executive skills compared to the children who stayed at home
(Davies et al., 2021). In addition, the closure of ECEC centers as well as the other restrictions had
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indirect effects on children by putting a strain on their families. Due to the closure of institutional
ECEC in many countries, children were at home for extended periods of time and parents had to
juggle child care with all other demands such as their occupation, household work, and/or home
schooling. The family stress model illustrates how stressors, such as working from home while having
to care for small children, increase parental stress and - through that — negatively influence parenting
behavior and child development (Masarik & Conger, 2017). During the first wave of infections in
spring 2020 studies documented increased parental stress and lower parental wellbeing in several
countries, such as Germany (Huebener et al., 2021; Oppermann et al., 2021), Italy (Spinelli et al.,
2020), and the US (Adams et al, 2021). In line with the assumptions of the family stress model,
parent’s stress and exhaustion were negatively associated with changes in parent’s home learning
activities (Oppermann et al., 2021) and with parental reports of their children’s wellbeing (Christner
et al., 2021; Cusianto et al., 2020; Langmeyer et al., 2020; Petrocchi et al., 2020; Specht et al., 2021).
Taken together, the restrictions implemented in many countries, such as Germany, can be expected
to interfere with children’s developmental context at home as well as in the ECEC learning environ-
ment, likely leading to social-emotional problems. Several previous longitudinal studies have exam-
ined changes in preschool-aged children’s social-emotional skills due to the pandemic. Internationally,
findings from the US, Spain, and Chile point to an increase in children’s social-emotional problems
during the pandemic compared to pre-pandemic measures (Feinberg et al., 2022; Sancho et al., 2021;
Santa-Cruz et al., 2022; Walters et al.,, 2021). For instance, Feinberg et al. (2022) showed for US-
children ages 4-9 years that the number of children within clinical ranges of internalizing and
externalizing problems increased significantly in 2020 compared to pre-pandemic levels in 2017.
This mirrors findings by Santa-Cruz et al. (2022), who also found severe increases in internalizing and
externalizing problems from 2018/19 to 2020 in their study of 5-9-year-old children in Chile. In
contrast, two longitudinal studies from Jordan and Sweden found no increase in the level of social-
emotional problems among children ages 3-5 years between pre-pandemic measures and measures
during the first lockdown in 2020 (Hastings et al., 2021; Linnavalli & Kalland, 2021). The authors
argue that the lack of changes in children’s social-emotional problems may be due to the small sample
size in these studies; another factor may be that the restrictions in Sweden and Jordan were less severe
than in other countries, such as the US and Germany. However, a Danish study by Specht et al. (2021)
found significantly higher social-emotional problem scores during the first lockdown in April 2020
compared to pre-lockdown levels in January 2020 - even though Denmark had fewer restrictions than
other countries. A cross-country comparison by Orgilés et al. (2022) showed that increases in
children’s levels of behavioral problems and anxiety after the first lockdown in Spring 2020 were
highest in Italy, which had the strictest confinements, whereas there were no significant changes in
children’s behavioral problems and anxiety in Portugal where measures had been comparatively less
strict. Results for Germany, which was one of the countries with more severe restrictions, consistently
show an increase in social-emotional problems among children ages 3-17 years (Christner et al., 2021;
Essler et al., 2021; Langmeyer et al.,, 2020; Ravens-Sieberer et al., 2021). Specifically, studies report
a significant increase in emotional and peer problems during the first lockdown in Germany in Spring
2020 compared to pre-pandemic levels (Langmeyer et al., 2020; Ravens-Sieberer et al., 2021) and
a decrease in emotional and behavior problems when restrictions were loosened in Summer 2020
compared to Spring 2020 (Essler et al., 2021). Similarly, findings from a longitudinal study in Brazil
showed that 5-17-year-old-children’s emotional problems decreased again after the first lockdown in
Spring 2020 until Spring 2021 (Zuccolo et al., 2022). However, these longitudinal studies had no pre-
pandemic baselines, so that it remains unclear whether children’s social-emotional problems
decreased back to pre-pandemic levels (Essler et al., 2021; Zuccolo et al., 2022). In addition, although
empirical findings relatively consistently show detrimental short-term effects of the first lockdown in
2020 in Germany and other countries, fewer studies have examined longer time spans. From
a theoretical perspective, one may argue that short-term restrictions during one lockdown are easier
to cope with than many months of uncertainties and restrictions, which may take a larger toll on
children’s social-emotional functioning. In order to determine the effects of the pandemic on
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children’s social-emotional problems, longitudinal studies are necessary that include pre-pandemic
baseline measures and cover a longer time span into the pandemic are necessary. The present study
addresses this open question using longitudinal data from the fall of 2019 until winter 2021/2022.

Vulnerability and Resilience of Children During the COVID-19 Pandemic

The review of the theoretical and empirical research literature shows that social-emotional problems
among children emerged across countries during the pandemic and particularly during the first
lockdown. However, not all children are equally affected by crises, such as the COVID-19 pandemic
(Prime et al., 2020). Children differ in their responses to external challenges based on internal and
external resources — or the lack thereof. Resilience research suggests that individual as well as
contextual factors can increase or decrease children’s risk for developing problems during a crisis
(Frohlich-Gildhoff & Ronnau-Bose, 2020; Prime et al., 2020). Highly vulnerable individuals show an
increased risk to react with psychological or physical harm to external challenges due to internal or
external risk factors. Resilience, in contrast, is characterized by individuals drawing on protective
resources to cope and overcome adversity despite their individual or external risk factors (He et al.,
2021; Masten & Barnes, 2018). Such protective resources can be characteristics of the individual child
or the children’s environment which enable children to cope and to successfully adapt in times of
crises (He et al., 2021). In the present study, we examine both, the dynamics of risk factors as well as
the role of potential protective influences for the development of children’s social-emotional skills
during the COVID-19 pandemic.

Vulnerability and Risk-Factors

Vulnerability during the COVID-19 pandemic is characterized by an elevated risk of negative out-
comes, i.e., developing social-emotional problems due to internal or external risk factors (He et al.,
2021). For instance, individual risk factors that have been shown to be associated with higher social-
emotional problems during the pandemic was a younger age, being a single child and coming from
a family with a lower socio-economic status and lower educational background (Christner et al., 2021;
Langmeyer et al., 2020; Mochida et al., 2021; Ravens-Sieberer et al., 2021). Fewer studies have
examined contextual risk factors. For instance, it seems plausible that the negative effects of the
pandemic on children’s social-emotional development depend on the number and intensity of
stressors that children were exposed to. As one of the few studies, de Vet et al. (2021) showed,
based on a Dutch sample, that the extend of children’s stress during preschool closures, which
included stress due to social distancing and isolation, was associated with children’s negative affec-
tivity, as one aspect of their emotional functioning. Similarly, Ravens-Sieberer et al. (2021) showed for
slightly older children ages 11-17 years that two-fifth of the children felt that their relationships with
their peers had been impaired by the pandemic. Zuccolo et al. (2022) report that less contact with
family and peers was associated with higher levels of emotional problems among children. The present
study builds on these findings by aiming to directly assess the weight of the pandemic in terms of the
amount and intensity of COVID-19-related stressors for children’s social-emotional development.
This allows us to examine whether effects of the pandemic on children’s social-emotional development
indeed depend on individual and contextual risk factors, such as the COVID-19-related stressors, that
children were exposed to.

Resilience of Children

In the context of the COVID-19 pandemic, resilience describes the ability to remain in a positive and
healthy psychological state despite COVID-19-related stressors (Veer et al., 2021). Wustmann (2011)
distinguishes between child-specific sources of resilience that a child is either born with (e.g.,
temperament) or acquires through developmental processes, and sources of resilience in a child’s
environment. In this study, we focus on sources of resilience in a child’s environment in the family and
the ECEC context (Frohlich-Gildhoff & Ronnau-Bose, 2020; Prime et al., 2020). Concerning children’s
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home learning environment (HLE), previous research has highlighted the importance of (family)
relationships, both, as a potential way through which stressors can negatively affect children (see
above), but also as source of resilience if the quality of these relationships is high (Frohlich-Gildhoft &
Ronnau-Bose, 2020; Prime et al.,, 2020). From a pedagogical perspective, particularly the process
quality of day-to-day parent-child-interactions are deemed crucial for child development (Anders
et al., 2012; Kluczniok et al., 2013; Lehrl et al., 2020). Conceptions of high process quality vary, but
often include a warm emotional climate and the overall stimulation across different developmental
domains (Kluczniok et al., 2013). Empirical findings underline the importance of high-quality HLE,
which is associated with less problem behavior (Foster et al., 2005), higher emotional self-regulation,
and more social competencies (Rose et al.,, 2018). In fact, a recent study showed that enriching
activities at home during the COVID-19 pandemic were associated with higher social competencies
six months later (Hendry et al., 2023). Moreover, a close and emotionally warm relationship with
parents can buffer the negative effects of poverty or critical life events on children’s behavioral
problems (Flouri et al., 2015). Thus, both, the emotional quality as well as the quality of educational
activities provided at home seem to act as potential protective factors in the relation between child/
family risks and children’s social-emotional outcomes (Mochida et al., 2021).

The protective effect of positive relations extends beyond the family itself, such as the
preschool staff (Frohlich-Gildhoff & Ronnau-Bose, 2020). For instance, research has demon-
strated that secure attachments with nonparental caregivers can compensate for insecure
attachments to parents (Mitchell-Copeland et al., 1997). Thus, the quality of relationships
with preschool staff but also the quality of ECEC services (Ellenbogen et al., 2014) can act as
a source of resilience. Quality in ECEC is conceptualized in terms of the quality of structural
characteristics of the ECEC centers (“structural quality,” e.g., staff-child-ratio, materials) and
the “process quality,” which is the quality of interactions between children and their preschool
teachers, their peers, and their spatial-material environment (Kluczniok & Rossbach, 2014).
The structural quality is assumed to indirectly affect child development through the process
quality in ECEC, which has direct effects on child development (Kluczniok & Rossbach, 2014).
Process quality is a multidimensional construct that includes the social-emotional quality in
the ECEC classroom (e.g., a positive emotional climate, teacher sensitivity and responsiveness,
the quality of support for children’s social-emotional wellbeing and development) as well as
the quality of cognitive stimulation (e.g., supporting children’s learning, critical thinking, and
development in pre-academic domains) (Hamre et al., 2014; Howard et al.,, 2020). From
a theoretical perspective, both facets of process quality can be assumed to be relevant for
children’s social-emotional development: The social-emotional quality is important for chil-
dren’s social-emotional wellbeing and teaches children to recognize and regulate their emo-
tions, relate positively to others, and engage in prosocial behavior (Ahnert et al.,, 2006;
Denham et al., 2014; Hestenes et al., 2015). In addition, the quality of cognitive stimulation
in ECEC classrooms - particularily in language and literacy - can be assumed to help children
verbalize their emotions, solve conflicts verbally and engage in cooperative behavior (Rose
et al., 2018).

Despite this theoretical distinction of social-emotional and cognitive quality aspects, most
empirical studies are based on integrated measures of overall process quality. Previous empiri-
cal findings show that overall high process quality in ECEC is associated with better social-
emotional development in children (see Anders, 2013; Melhuish et al., 2015 for an overview):
Children who attend high-quality preschools show better social-emotional skills and behavior
in preschool (NICHD ECCRN, 2003; Siekkinen et al., 2013) and in elementary school
(Sammons et al., 2008), as well as better self-regulation skills (Salminen et al., 2021; Sylva
et al., 2020) and less internalizing/externalizing problems from childhood (Votruba-Drzal
et al., 2004, 2010) to adolescence (see Melhuish et al., 2015 for an overview; Vandell et al.,
2020). However, a few studies found no main effects of ECEC process quality on children’s
social-emotional development until elementary school (Keys et al., 2013; Oppermann et al,,
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2023; Peisner-Feinberg et al., 2001), although there were positive associations between ECEC
quality and children’s later social-emotional outcomes for subpopulations of children
(Oppermann et al., 2023). Some studies suggest compensatory effects of ECEC, i.e., that high
ECEC quality matters most for children from disadvantaged backgrounds (Schmerse, 2020)
and for children with initially lower social-emotional skills (Broekhuizen et al., 2017). In fact,
ECEC process quality has been shown to buffer negative effects of early child or family risks
on children’s emotional problems/internalizing problems, problem behavior, and prosocial
behavior (Burchinal et al., 2006; Hall et al., 2013; Seiler et al., 2017; Wustmann Seiler et al.,
2022). The extent to which these factors affected children during the COVID-19 pandemic,
however, remains unclear and empirical research is necessary to examine the potentially
protective effects of the HLE and ECEC context for children’s development during and after
the pandemic. In this study, we address this research gap. In addition, we examine whether the
quality of children’s HLE and ECEC learning environments have been functioning as buffers
against the potentially negative effects of COVID-19-related stressors on children’s develop-
ment of social-emotional problems.

The Present Study

The present study examines the development of children’s emotional and peer problems during
the pandemic as well as the role of children’s HLE and preschool learning environments. The
contribution of the present study is threefold. First, we directly test developmental changes in
children’s emotional and peer problems using longitudinal data from 2019 to 2021. Second, the
present study explores the role of individual risk factors as well as COVID-19-related stressors as
contextual risk factors for the development of children’s emotional and peer problems during the
pandemic. Third, we examine potentially protective influences of the two most important
learning environments in childhood, namely children’s home and preschool environment, for
children’s emotional and peer problems at the transition from pre- to primary school. The
theoretical model is illustrated in Figure I.

Home Learning Environment

<

Emotional Problems Emotional Problems
(T1, 2019) 1 (T2, 2021/22)

Covid-19-related
Stressors

Peer Problems 1 Peer Problems
(T1,2019) (T2, 2021/22)

gy

Preschool Learning Environment

Figure 1. Conceptual model: Interrelations of COVID19-related stressors, home and preschool learning environment, and emotional
and peer problems.
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We investigate the following research questions (RQ):

RQ1: How did children’s emotional problems and peer problems develop during the pandemic?

Based on existing longitudinal findings showing an increase in children’s social-emotional problems
already in the first months of the pandemic, we expect an increase in children’s emotional and peer
problems from measurement point 1 (T1) in 2019 to measurement point 2 (T2) in 2021 (H1).

RQ2: How do individual characteristics and COVID-19-related stressors relate to the development of
children’s emotional and peer problems?

Based on the empirical research literature, we expect to find significant relations between children’s
and families’ background characteristics (e.g., educational background) and the development of
children’s emotional and peer problems (H2a) (e.g., Christner et al.,, 2021; Mochida et al., 2021;
Ravens-Sieberer et al., 2021). Drawing on the theoretical and empirical research literature regarding
the (potentially) devastating effects of COVID-19-related stressors (e.g., social distancing) on chil-
dren’s social-emotional development (de Vet et al., 2021; Feinberg et al., 2022; Prime et al., 2020), we
also expect a stronger increase in emotional and peer problems among children who experienced more
COVID-19-related stressors (H2b).

RQ3: What role does children’s home learning environment play in the development of children’s
emotional and peer problems during the pandemic?

Based on the theoretical and empirical research literature (Masarik & Conger, 2017), we hypothesize
that the family’s emotional climate and the educational activities offered at home, as two central
aspects of children’s HLE (Anders et al., 2012; Kluczniok et al., 2013), are negatively related to the
development of children’s emotional and peer problems during the pandemic (H3a). In addition, we
assume that a high-quality HLE can buffer the potentially detrimental influence of COVID-19-related
stressors on children’s social-emotional development (H3b; see Masarik & Conger, 2017). The effects
are viewed as protective if they result in a reduced impact of COVID-19-related stressors on children’s
social-emotional problems at T2 (Masten, 2001; Seiler et al., 2017).

RQ4: How does preschool quality relate to the development of children’s emotional and peer problems
during the pandemic?

Prior research has demonstrated the importance of high preschool quality for children’s social-
emotional development (Peisner-Feinberg et al., 2001; Sylva et al., 2020) as well as its potential to
compensate for disadvantageous circumstances, such as a lower socio-economic status (Peisner-
Feinberg et al., 2001; Schmerse, 2020). We therefore hypothesize that preschool quality is negatively
related to the development of children’s emotional and peer problems during the pandemic (i.e., the
higher the quality, the lower children’s emotional and peer problems) (H4a). In addition, we assume
that high-quality preschool environments can buffer potentially detrimental effects of COVID-19-
related stressors on children’s social-emotional development (H4b).

Method
Procedure and Sample

The present study draws on data that was originally collected as part of the German research project
”SprachKitas” (Anders et al., 2020). Data collection in July until November 2019 as part of the study
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included family questionnaires and questionnaires for preschool center managers as well as observa-
tions of the process quality of the preschool learning environment (see measures for more informa-
tion). In an initiative to examine the effects of the COVID-19 pandemic on children, families who
participated in the study were contacted again in the fall of 2021 and were invited to participate in
a follow-up online survey (T2). Altogether, N =250 families participated in both measurement points
(T1 in 2019 and T2 in winter 2021/2022). However, 22 cases were removed from the dataset because
the birthdate of the child did not align, which indicated that parents referred to a different child in T2
compared to T1. The final sample for the present study consists of N=228 children ages
3-7 years at T1 (M = 5.13 years, SD = 0.79) and ages 5-9 years at T2 (M = 6.99 years, SD = 0.86) from
9 federal states of Germany (19.8% Baden-Wiirttemberg, 29.5% Bavaria, 22.5% Saarland, 7% North
Rhine-Westphalia, 5.7% Berlin, 5.7% Brandenburg, 5.7% Hesse, 2.6% Hamburg, 1.3% Thuringia). At
T2 in 2021, 48.5% of the children were in 1* grade (N = 100, these children started school in 2021),
33% were in 2" grade and 18.4% were in 3" grade; for N =22 children information on the current
grade was missing.

The study abided APA ethical guidelines on conducting studies with human participants. Written
informed consent was given by parents, participating preschool teachers and center head managers.
Participants were informed that they could stop the survey at any time without any disadvantage. The
”SprachKitas”-Study was reviewed by the Ethics Committee of the University of Bamberg, Germany,
and an approval was granted (No. 2022-03/11).

Measures

Children’s Emotional and Peer Problems

Children’s emotional and peer problems were measured at T1 and T2 through parental report using
the respective subscales of the German version of the Strengths and Difficulties Questionnaire (SDQ;
R. Goodman, 1997), which has been effectively used and normed for the German population of
children ages 6-16 years (Woerner et al., 2002). Moreover, the SDQ has been previously used to
measure COVID-19-related effects on children’s social-emotional skills (Christner et al., 2021;
Hastings et al., 2021; Ravens-Sieberer et al., 2021), which allows us to compare the results of the
present study to previous findings.

The emotional problems subscale consists of 5 items. Example items are: [The child . ..] “has many
worries,” “is often unhappy, downhearted.” Parents rated the extent to which these statements
describe their child on a 3-point scale (0=not true, 1=somewhat true, 2= certainly true).
Reliability was low at T1, but acceptable at T2 (T1: McDonald’s Omega, w =.56; T2: w =.72). This
comparatively low reliability of SDQ-subscales is a typical finding in the research literature (Woerner
et al., 2004) and may be due to the fact that the subscales consist of only 5 items and that some items
had very low frequencies (Muris et al., 2003). Nevertheless, the SDQ and its subscales have been shown
to be a robust predictor of children’s concurrent and prospective mental health (A. Goodman &
Goodman, 2009).

The peer problems subscale also consists of 5 items, such as: [The child ...] “ ... is picked on or
bullied,” “. .. is generally liked by other children (recoded).” The response format was the same as for
emotional problems. Reliability was low at T1, but close to acceptable at T2 (T1: w =.58; T2: w = .69),
which is very similar to the reliability scores for the German population of children (Woerner et al.,
2004).

In line with the scoring recommendations in the research literature and previous research, sum
scores were formed for each of the two subscales. To ensure that missing data did not distort the
scores, sum scores were only formed for those cases with at least 3 valid responses on the 5 items.

Children’s COVID-19-related Stressors
To capture the strain placed on children during the pandemic and particularly the lockdown, we asked
parents to indicate if and to which degree a number of social-emotional stressors burdened their child
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during the COVID-19 pandemic. The stressors were assessed regarding the most recent lockdown at
the time of data collection at T2, which was in winter 2020/2021. Parents were given the following
instructions: “Please think back to the last lockdown and the closures of preschool centers and schools
between Christmas 2020 and Spring 2021. Please indicate for each of the following events if they
occurred and if so, how burdensome they were for your child.” The following potential stressors on
children’s social-emotional development were assessed through single items: Lack of peer contact,
feelings of loneliness, not enough physical contact to others, anxiety or nervousness, not enough time
with central caretakers, lack of family contact (e.g., grandparents). Parents rated these stressors on
a 5-point-scale, ranging 1 (did not occur), 2 (a bit burdensome) to 5 (very burdensome). As we were
interested in children’s overall stressors (as perceived by the parents), rather than individual stressors,
we computed an overall scale representing the intensity of social-emotional stressors that children
were exposed to during the lockdown by averaging the items. Reliability was good (w = .81, 6 Items).

Process Quality of the Home Learning Environment

To capture cognitive as well as emotional aspects of the process quality of children’s home learning
environment, parents were asked to report their educational activities offered at home as well as the
emotional family climate at T2.

Educational activities were measured by asking the parents to estimate the frequency in which they
offer educational activities at home with 6 items. Example items are: “Reading books to or with your
child,” “Speaking about measuring units (e.g., weight, temperature) in everyday activities” (see Table
S1 in the Supplementary Materials for the item wordings of the entire scale). Parents rated how
frequently they engaged in these activities with their child in the last three months on an 8-point-scale
(1 = never, 8 = daily). Reliability was acceptable (w =.73).

The family’s emotional climate was measured using a 13-item-scale developed for the present
study based on the short version (Roth, 2002) of the family climate scale (Schneewind et al., 1985) as
well as based on previous work by von Maurice (2004). The scale captures the feeling of cohesion and
the general emotional climate in the family as well as the degree to which communication in the family
is open and positive, and to which conflicts are handled in a constructive way. Example items are: “We
feel very close to one another in our family,” “In our family, we speak openly about problems” (see
Table S1 in the Supplementary Materials for the item wordings of the entire scale). Parents rated their
agreement or disagreement with these statements on a 4-point-scale (1 = entirely disagree, 4 = entirely
agree). Reliability was good (w = .86).

Child and Family Background Characteristics

We controlled for several child and family background characteristics associated with children’s
social-emotional development. These include children’s age, gender, and their socio-economic back-
ground (Konrad Ristau & Burghardt, 2021) as operationalized by parental education and family
income. In addition, we controlled for children’s native language background, which has been
shown to be associated with children’s social-emotional development (see Konrad Ristau &
Burghardt, 2021; Pakarinen et al., 2018). We assessed all child and family background characteristics
through parental report. Families’ language background was coded 0 = family language mostly
German and 1 = mostly a different family language than German; Parental education was operatio-
nalized by parents’ highest professional qualification (1.3% had no qualification, 45.3% finished
vocational education and training, and 53.5% had a university degree).

Process Quality of the Preschool Learning Environment

All preschool variables were measures in 2019 (T1). The process quality of children’s preschool
learning environment was measured using the German version (Anders et al,, 2017) of the
Sustained Shared Thinking and Emotional Wellbeing (SSTEW) scale (Siraj-Blatchford et al., 2015).
The SSTEW is an observational measure of the quality of teacher-child-interactions comprising 14
items on 5 subscales: Building trust, confidence, and independence (e.g., self-regulation, social
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development), supporting social and emotional well-being, supporting and extending language and
communication (e.g., encouraging children to talk with others, staff supports children’s language use),
supporting learning and critical thinking (e.g., supporting problem solving, encouraging sustained
shared thinking), and assessing learning and language (e.g., using assessment to support and extend
learning and critical thinking). Each item is scored on a 7-point scale (1 = inadequate quality to 7 =
excellent quality). The SSTEW thus measures both, the quality of the social-emotional climate and
support as well as the quality of educational activities and cognitive stimulation in preschool. The
SSTEW was rated by trained research staff who completed a two-day training and had successfully
passed a reliability check over one live-observation day (maximum of +1 point deviation from the
expert ratings). Ratings of the SSTEW-scales were based on observations that lasted three to four hours
over one morning in each preschool. Scores for each subscale were then averaged to create an overall
process quality score. The scale had excellent internal consistency (w =.92). Inter-rater reliability was
evaluated for the overall SSTEW-scale in a subsample of 20 preschools and found to be acceptable
(ICC(3,1) = .69; two-way mixed model, single measure with absolute agreement) (Cicchetti, 1994). We
also calculated the percentage of absolute agreement between the raters, which was high (96% with +1
point).

Structural Preschool Characteristics

We considered the following structural characteristics of the preschool centers: The observed child-
teacher-ratio, the percentage of children under three years, the percentage of children with a migration
background, and the percentage of teachers with a university degree. The structural characteristics
were treated as control variables in our analyses because they have been shown to be associated with
the process quality of children’s preschool environment (Kuger & Kluczniok, 2008).

Statistical Analyses

Our first research question was answered by examining mean-level changes and changes in the
percentiles of children’s emotional and peer problem scores between T1 and T2.

For the second research question we investigated associations between child/family characteristics
as well as COVID-19-related stressors (RQ2) and the development of children’s emotional and peer
problems between T1 and T2 in multiple regression analyses in Mplus (Version 8.3; Muthén &
Muthén, 1998-2017). Importantly, we controlled for children’s baseline in terms of their emotional
and peer problems at T1 and thus were able to capture the development of children’s emotional and
peer problems between T1 and T2. There was between 0% and 3.5% of missing data on our
independent or dependent variables. Full-information maximum likelihood (FIML) estimation was
used to handle missing data, which is considered the superior method given such low amounts of
missing data (Arbuckle, 1996; Enders & Bandalos, 2001).

We answered our third research question regarding potential protective effects of the quality of
children’s HLE (RQ3) on the development of children’s emotional and peer problems using multiple
regression analyses in Mplus. Children’s HLE was entered as predictor of children’s emotional and
peer problems at T2, while controlling for children’s initial emotional and peer problems at T1 as well
as for their families’ background characteristics.

Our last research question (RQ4) related to the potentially protective influences of preschool
quality on the development of children’s emotional and peer problems during the pandemic.
However, 18.1% of the children on our sample started school already in 2019 and were not in
preschool during the COVID-19 pandemic, and another 31.9% started school in the summer of
2020. Because the first lockdown in Germany was by far the harshest lockdown where preschool
centers closed for several weeks with only very restricted access to preschool, most children who
entered school in 2020 did not attend preschool during the pandemic or just attended preschool for
a few weeks. Because we were interested in (buffering) effects of preschool quality during the
pandemic, we only included those children in the analyses for RQ4 who entered school in 2021 and
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thus had more than a year of preschool experiences during the COVID-19 pandemic. The subsample
of children who entered school in 2021 consisted of N=100 children (44.2% of the total sample),
nested in 66 preschool centers (average cluster size =1.52). The proportion of variance between
preschools (Intraclass Correlation Coefficients; ICC(1)) was ICC = 0.05 for emotional problems and
ICC=0.13 for peer problems, indicating that most of the variability at T2 was at the child level. We
accounted for the multilevel structure of the data using standard error adjustments (type = complex in
Mplus; Muthén & Muthén, 1998-2017). The sample statistics of the subsample of children who started
school in 2021 were similar to the rest of the sample (see Table A1 in Appendix A for details). The only
significant difference between the subsample and the full sample were differences in age, which is to be
expected as children in this subsample started school later and thus are younger. Based on the
subsample, regression analyses were conducted in Mplus to examine the associations between pre-
school quality and the development of children’s emotional and peer problems, while controlling for
child and family background characteristics as well as for structural characteristics of the preschool.
The high number of predictors and covariates in the models to answer RQ4, combined with the
reduced sample size of N = 100, however, led to error terms in Mplus (Muthén & Muthén, 1998-2017).
To ensure that the coefficients of the main effects of interest (effects of preschool quality on our
outcomes) were trustworthy, we ran additional robustness analyses with a reduced number of
covariates, so that the model did not produce error terms. The results of the reduced, error-free
model are displayed in Table A3 in the Appendix. Results regarding the effects of preschool quality on
our two outcome variables were very similar in both models, indicating that the coefficients are
trustworthy (see Table 5 as well as Table A3 in the Appendix for results of the reduced, error-free
model).

Results
Descriptive Results and Mean-Level Changes in Children’s Social-Emotional Skills

The descriptive statistics of the variables included in our analyses are displayed in Table 1, the bivariate
correlations between these variables are reported in Table A2 in the Appendix. Descriptive results
showed that children’s emotional problems increased, on average, by 0.64 points; children’s peer
problems only slightly increased, on average, by 0.11 points. Bivariate correlations with child and
family background characteristics indicated that children from families with a lower educational
background had higher emotional and peer problems at T2. Boys had more peer problems at T2

Table 1. Descriptive statistics.

N Range M/% SD Min Max

Child and family characteristics

Age at T1 226 - 5.13 0.79 3.53 7.14

Female 225 0/1 46%

Non-German language background 227 0/1 16%

Parental education 225 1-3 2.52 0.53 1.00 3.00

Family income 221 - 1991.34 997.29 357.14 5000.00

Emotional problems T1 228 0-10 1.55 1.51 0.00 8.00

Emotional problems T2 223 0-10 2.19 2.08 0.00 10.00

Peer problems T1 228 0-10 1.08 1.40 0.00 6.00

Peer problems T2 223 0-10 1.19 1.53 0.00 7.00

COVID-19-related stressors 220 1-5 2.90 0.87 1.00 5.00

HLE: Family activities 215 1-8 5.71 0.81 2.50 8.00

HLE: Family climate 213 1-4 337 0.42 2.08 4.00
Preschool characteristics (T1)

Child-teacher-ratio 40 - 8.17 3.15 3.67 20.25

Children under 3 years (%) 66 - 24.08 10.98 0.00 58.46

Immigrant children (%) 66 - 3497 25.39 0.00 100.00

Teachers with university degree (%) 48 - 6.58 7.07 0.00 25.00

Preschool quality 41 1-7 3.11 0.98 1.02 5.57
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Table 2. Cumulative percentages of children’s emotional and peer problem scores.

Raw Scores Emotional Problems T1 Emotional Problems T2 Peer Problems T1 Peer Problems T2
0 25.4 233 47.8 47.1
1 60.5 47.1 71.1 68.2
2 77.2 64.6 86.8 83.4
3 91.2 76.7 91.2 90.1
4 94.7 85.7 96.9 94.6
5 97.4 91.5 98.2 98.2
6 98.7 94.6 100 99.6
7 99.6 98.7 - 100
8 100 99.1 - -
9 - 99.6 - -
10 - 100 - -
N 228 223 228 223

Note. Cumulative percentages are shown for each raw score and measurement point. Cut-off points for slightly raised scores
("borderline”) are highlighted in bold.

than girls. Children from lower income families also had higher emotional problems at T2 and higher
peer problems at T1 than children from higher income families. Children with a non-German
language background had higher peer problems at T1 than children with a German language
background.

We tested the significance of the mean level changes in children’s emotional and peer
problems using paired-sample t-tests. There was a significant increase in children’s emotional
problems from T1 to T2, (#(222) =4.56, p <.001), but no significant change in children’s peer
problems (#(222) =1.03, p>.05), which only partly confirms our first hypothesis (HI). In
addition, we compared the distribution of children’s emotional and peer problem scores at
T1 and T2 to (a) the published cutoffs for the SDQ to determine children’s mental health
(https://www.sdqinfo.org/) as well as to (b) a distribution of SDQ scores obtained for
a nationally representative sample of children ages 6 to 16years in Germany (Woerner
et al.,, 2004). For the emotional and peer problem subscales, sum scores of 0-3 points are
considered normal, scores of 4 are considered slightly raised, scores of 5-6 are considered
high and scores of 7 and above are considered very high (Woerner et al., 2004). At T1, 91.2%
of the children in our sample fell within the normal range of emotional problem scores (0-3;
see Table 2), which is very similar to the 86% found by Woerner et al. (2002) for the
nationally representative sample of 6-16-year-olds. However, at T2, only 76.7% of children
in our sample had emotional problem scores that fell within the normal range (0-3), which is
9.3% higher than expected based on the population of German children that age (Woerner
et al.,, 2004). The percentage of children with slightly raised emotional problem scores (scores
of exactly 4; also labeled as “borderline,” see Woerner et al., 2004) increased from 3.5% at T1
to 9% at T2 in our sample, which is also higher than the 6.3% obtained for “borderline” scores
for the German population of children aged 6 to 16 years (Woerner et al., 2004). Similarly, the
percentage of children with high or very high scores (scores >5; also labeled as “abnormal,”
see Woerner et al.,, 2004) nearly tripled from 5.2% at T1 to 14.2% at T2, which is twice as
much as expected based on the German population of children that age (7.7%; Woerner et al,,
2004). In fact, cross-tabulation of the scores at T1 and T2 showed that 19.7% of the children
in our sample moved from a normal score (0-3) to a “borderline” or abnormal score (4-10)
between T1 and T2, whereas only 4.9% of the children moved in the opposite direction
(borderline/abnormal to normal) from TI1 to T2. Regarding peer problems, the differences
were negligible: The percentage of children with peer problem scores within the normal range
(0-3) did not change much from TI1 (91.2%) to T2 (90.1%) and was similar to the 86.7%
obtained for the nationally representative sample (Woerner et al, 2004). Similarly, the
percentages of children with slightly raised and high scores did not increase much from T1
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to T2 and were also within a range that was similar to the percentages obtained for the
German population of children (Woerner et al., 2004).

Risk Factors: Relevance of Child and Family Characteristics as well as COVID-19-related
Stressors for the Development of Children’s Social-Emotional Problems

We examined the role of individual child and family characteristics for the development of children’s
emotional and peer problems between T1 and T2 (RQ2; H2a) using single regression models for each
characteristic. Results indicated significant associations between the development of children’s emotional
problems and parental educational background (£ = .16, p =.011) as well as parental income (£ = —.14, p
=.023), but no significant associations with children’s age, gender, or native language background.
Specifically, paired sample t-test showed a stronger increase in emotional problems among children from
lower educational backgrounds (#(101) =4.89, p <.001) than among children from higher educational
backgrounds (#(117) =2.14, p =.034). For income, results showed, based on a median split by income,
that the increases in emotional problems among children from families with lower income were more severe
(#(109) = 4.54, p < .001) compared to children from families with higher income (#(105) = 2.47, p = .015).

The development of children’s peer problems was significantly associated with children’s gender
(=-.16, p=.010) and their parents” educational background (8 = .19, p =.002) but not with children’s
age, native language background, or parental income. Specifically, boys and children in families with lower
educational backgrounds were more likely to develop peer problems between T1 and T2 than girls and
children from higher educational backgrounds. However, paired sample t-test for the development of peer
problems showed no change in peer problems for girls (#(101) = 0.43, p=.671) or boys (#(117) = 1.74,
p =.085). With regard to the educational background, paired sample t-test showed that the peer problems of
children from lower educational backgrounds increased from T1 to T2 (#(101) =2.03, p =.045), whereas
there was no change in peer problems among children from higher educational backgrounds (#(117) = 0.41,
p =.680).

To test Hypothesis 2b, children’s COVID-19-related stressors were entered as an independent
variable in multivariate regression analyses in predicting the development of children’s emotional and
peer problems, while controlling for children’s and families’ background characteristics. Results are
displayed in Table 3. Children’s COVID-19-related stressors, which capture the occurrence and
intensity of social-emotional stressors during the last lockdown, were positively and significantly
related to the development of children’s emotional and peer problems. Thus, children who

Table 3. Effects of COVID-19-related stressors on children’s emotional and peer problems.

Emotional Problems (T2) Peer Problems (T2)

B SE B SE
Child and family characteristics
Age at T1 .06 .06 .01 .06
Gender —-.02 .06 —.14* .06
Native language background -.10 .06 .03 .07
Parental education —-.04 .07 -17* .07
Family income —-.09 .07 .08 .06
Social-emotional skills at T1
Emotional problems T1 32%%% .06
Peer problems T1 30%** .06
Predictors
Children’s COVID-19-related stressors 23%%% .06 21%% .06
R? 200 .05 200 .05

Note. N = 228. Gender was coded as 0 = male, 1 = female; Children’s native language background was coded as 0 = both
parents are German native speakers, 1 = at least one parent is a native speaker of a language other than German.
#p < .10, *p < .05, **p < .01, ***p < .001.
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Figure 2. Relation between children’s COVID-19-related stressors and changes in children’s (a) emotional problems and (b) peer problems.
Note. Raw difference scores for emotional and peer problems between T1 and T2 were calculated, positive values indicate an increase in
emotional/peer problems from T1 to T2. The analyses were controlled for children’s and families’ background characteristics.

experienced more COVID-19-related stressors developed more emotional problems and peer pro-
blems between T1 and T2. The COVID-19-related stressors were, in fact, a stronger predictor of the
development of emotional and peer problems than child and family characteristics (see Table 3). The
models each explained 22% of the variance in children’s emotional and peer problems at T2. The
relevance of COVID-19-related stressors for changes in children’s emotional and peer problems is
illustrated in Figure 2a, 2b.

Protective Factors: The Role of the HLE for Children’s Social-Emotional Development

Results for RQ3 showed no significant effects of family’s educational activities at home or the family’s
emotional climate on the development of children’s emotional or peer problems (see Table 4).
Hypothesis 3a was thus not supported by the data. The addition of the two HLE scales led to only
a small increase in explained variance by 2% in children’s peer problems at T2 compared to the model
without the HLE scales (see Table 3); there was no increase for emotional problems. However, the

Table 4. Effects of the HLE on children’s emotional and peer problems.

Emotional Problems (T2) Peer Problems (T2)

B SE B SE
Child and family characteristics
Age at T1 .06 .06 -.01 .06
Gender -.02 .06 —.15*% .06
Native language background -.10 .06 .03 .06
Parental education —-.04 .07 —17** .07
Family income —-.09 .07 .10 .07
Social-emotional skills at T1
Emotional problems T1 32 .06
Peer problems T1 27*%* .06
Predictors
Children’s COVID-19-related stressors 23%xx .06 20%* .06
HLE: Family activities —-.04 .07 —-.09 .06
HLE: Family’s emotional climate .00 .07 -.10 .06
R? 22K .05 24x8% .05

Note. N = 228. Gender was coded as 0 = male, 1 = female; Children’s native language background was coded as 0 = both
parents are German native speakers, 1 = at least one parent is a native speaker of a language other than German.
*p < .05, **p < .01, ***p < .001.
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strength of the effect of children’s COVID-19-related stressors on the development of peer problems
slightly decreased in the model with the two HLE scales compared to the previous model (see Tables 3
and 4). We explored compensatory effects of the two HLE scales by including interaction terms
between each HLE scale and children’s COVID-19-related stressors in single models for each inter-
action term and outcome (H3b). There was only one significant interaction term: The effect of
children’s COVID-19-related stressors on the development of children’s peer problems was lower
when the quality of the emotional family climate was higher (interaction effect: $=-.15. p =.013),
thus partially confirming our hypothesis H3b.

Protective Factors: The Role of Preschool Process Quality for Children’s Social-Emotional
Development

We investigated the associations between preschool process quality, as measured by the SSTEW-scale,
and the development of children’s emotional and peer problems (RQ4) while controlling for child and
family background characteristics as well as for the structural quality of the preschool. Results showed
no protective effects of the structural quality characteristics of the preschool center (e.g., child-teacher-
ratio and proportion of teachers with a university degree) and one significant effect of the child group
composition: Children in preschools with a higher percentage of younger children under three years
showed a stronger increase in emotional and peer problems between T1 and T2. Regarding the process
quality of the preschool, results showed a significant negative, i.e., protective, effect of preschool
quality on the development of children’s peer problems between T1 and T2, but not on children’s
emotional problems. Thus, children in preschools with higher process quality developed less proble-
matic peer relations between T1 (2019) and T2 (2021). Hypothesis 4a was thus partially supported by
the data. The model explained 34% of the variance in children’s emotional problems and 38% of the
variance in children’s peer problems. The main effect of preschool quality on the development of
children’s peer problems is illustrated in Figure 3. In order to determine which particular aspect of
preschool quality was most relevant for children’s peer problems, we ran additional analyses with each
of the five subscales of the SSTEW (see Table A4 in the Appendix). The two subscales that measure the

Table 5. Preschool quality effects on children’s social-emotional development.

Emotional Problems (T2) Peer Problems (T2)
B SE B SE

Child and family characteristics

Age at T1 -.10 1 .08 .09

Gender -1 .08 —.39%** .08

Native language background —.24% R .04 14

Parental education .04 1 -.03 12

Family income —.23% .09 .08 11
Social-emotional skills at T1

Emotional problems T1 37%* 1

Peer problems T1 23* 11
Predictors

Children’s COVID-19-related stressors 16* .06 .16* .08
Preschool characteristics

Child-teacher-ratio -.02 12 -.03 11

Children under 3 years (%) 22% Al 27% 1

Immigrant children (%) .16 13 —-.02 NE]

Teachers with university degree (%) -.15 .16 -.01 11

Preschool quality -.07 1 —.29% RE]

R? 34xex .07 38w 10

Note. N = 100 because this analysis included only those children who were in 1°* grade at T2. Gender was coded as 0 = male,

1 = female; Children’s native language background was coded as 0 = both parents are German native speakers, 1 = at least one
parent is a native speaker of a language other than German.
#p < .10, *p < .05, **p < .01, ***p < .001.
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Figure 3. Relation between preschool quality and changes in children’s peer problems.
Note. N = 100. Raw differences scores for peer problems between T1 and T2 were calculated, positive values indicate an increase in
peer problems from T1 to T2. The x-axis shows raw scores for ECEC quality measured by the SSTEW (range 1-7).

quality of cognitive simulation in literacy and critical thinking had the strongest negative associations
with the development of children’s peer problems, followed by the two subscales related to the support
of children’s social-emotional development and autonomy. The SSTEW-subscale measuring the
quality of feedback had no significant association with the development of children’s peer problems'.

We also tested for compensatory effects of preschool quality with regard to the COVID-19-related
stressors by including interaction terms between preschool quality and children’s COVID-19-related
stressors in single models for each outcome (H4b): Contrary to our hypothesis 4b, there were no
significant compensatory effects of preschool quality in the relation between children’s COVID-19-
related stressors and the development of children’s emotional or peer problems (p >.05).

Discussion

The present study examined effects of the COVID-19 pandemic on children’s emotional and peer
problems based on a longitudinal dataset that included pre-pandemic baseline measures and covers
a time-period of 1.5-2 years into the pandemic. In addition, the present study investigated the role of
individual risk factors and COVID-19-related stressors as well as potential protective influences of the
quality of children’s home and preschool learning environments. Results showed that children’s
emotional problems significantly increased between 2019 (T1) and 2021/22 (T2). There was no overall
mean-level change in children’s peer problems between T1 and T2, however, we did find an increase in
peer problems among children from families with lower educational backgrounds. Similarly, the
development of children’s emotional problems was more pronounced among children from families
with lower educational backgrounds and lower incomes. In addition, the intensity of COVID-19-
related stressors was significantly and uniquely associated with the development of emotional and peer
problems between T1 and T2. The emotional family climate and the quality of children’s preschool
learning environment were identified as protective influences for the development of children’s peer
problems, but not for children’s emotional problems. In the following, we discuss our key findings and
the implications.
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Changes in Children’s Social-Emotional Problems

Based on the literature review showing increases in social-emotional problems already in the first
months of the pandemic (Christner et al., 2021; Essler et al., 2021; Langmeyer et al., 2020; Ravens-
Sieberer et al., 2021), we expected to find an increase in children’s emotional and peer problems from
measurement point one (T1) in 2019 to measurement point two (T2) in winter 2021/22 (H1). Results
partly confirmed our hypothesis H1: Children’s emotional problems significantly increased between
T1 and T2, whereas there was no significant mean-level change in children’s peer problems. The lack
of significant changes in children’s peer problems was surprising and also contrasts the results of
previous studies that showed a significant increase in emotional and peer problems during the first
lockdown in Germany in Spring 2020, compared to pre-pandemic levels (Langmeyer et al., 2020;
Ravens-Sieberer et al., 2021). Potentially, these discrepancies can be explained by the timing of T2 in
our study, which was in Winter 2021/22 and thus around 9 months after the last lockdown in
Germany (second lockdown in December 2020 to March 2021). Peer problems may arise during
(Langmeyer et al., 2020; Ravens-Sieberer et al., 2021) and shortly after the lockdowns due to the social
distancing measures and (partial) closures of ECEC centers, but children likely reengaged in peer
relations after the restrictions had been lifted. This may be why children’s peer problems, on average,
decreased back to pre-pandemic levels after the COVID-19-related restrictions were reduced. In
addition, it may also be that due to social distancing in (pre-) school closures, there was a reduction
in mobbing and in preexisting problematic peer relations for some children. Thus, the effects of the
pandemic may have been very different depending on children’s initial relation to peers, which is why
we may not see significant mean-level changes.

In contrast, children’s emotional problems were still elevated in Winter 2021/22. Specifically, 16.6%
of the children in our sample moved from normal ranges to emotional problem scores that were
slightly raised or high and 3.1% of children even moved to very high emotional problems scores
between T1 and T2. It is important to note that the present study included a pre-pandemic baseline
(T11in 2019) and thus these differences are likely associated with the COVID-19 pandemic. Moreover,
we could validate the distribution of emotional problems scores based on the results obtained for
a nationally representative sample of children ages 6-16 years in Germany before the pandemic
(Woerner et al., 2004). The distribution of scores at T1 (2019) were similar to those obtained for the
nationally representative sample of German children ages 6-16 years by Woerner et al. (2004),
whereas the distribution of scores at T2 (2021/22), after 1.5-2years of the COVID-19 pandemic,
were much higher than would be expected for that age group in Germany. These findings extend
previous research, which has largely focused on shorter-term changes in children’s social-emotional
problems during the first or second lockdown (Essler et al., 2021; Langmeyer et al., 2020; Ravens-
Sieberer et al., 2021). Specifically, results of the present study suggest that increases in children’s
emotional problems due to the pandemic persisted even after the lockdowns have been lifted.
Emotional problems, sometimes also referred to as internalizing problems (Flouri et al., 2015), are
characterized by withdrawal, anxiety, loneliness, and somatic complaints (Zahn-Waxler et al., 2000). It
seems that once children develop such emotional problems, they do not simply disappear after the
lockdown ceased. This increase in emotional problems over the time span of 1.5-2 years is particularly
concerning because one would normally expect a decrease in emotional problems over time due to
maturation: Research consistently shows that children’s social-emotional problems decrease with age
as part of maturation (Bornstein et al., 2010; Denham et al., 2014). Thus, maturation may even partly
counteract the changes found in children’s emotional problems, leading to more conservative estima-
tions of increases in emotional problems due to the COVID-19 pandemic. Emotional problems are
associated with more problem behavior, and lower social competencies with peers (Denham, 2006;
Dougherty, 2006; Howes, 2000) as well as lower school engagement and lower mental health in
adolescence and adulthood (Bayer et al., 2011). Increases in emotional problems in childhood thus
may have negative consequences not just for children’s psychological health but also their relation-
ships, personal and educational success.
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From an international perspective, our findings concur with results from the US and Chile showing
severe increases in internalizing and externalizing problems among children during the pandemic
compared to pre-pandemic measures (Feinberg et al., 2022; Santa-Cruz et al., 2022). Interestingly,
studies from Jordan and Sweden, where COVID-19 restrictions were more lenient, found no increases
in social-emotional problems during the pandemic (e.g., Hastings et al., 2021; Linnavalli & Kalland,
2021). This pattern of findings suggests the inference that increases in social-emotional problems may
have been stronger in countries with stricter COVID-19-related restrictions, such as Germany, Italy,
or the US (see also Orgilés et al., 2022 for a cross-country comparison). Based on this rationale, the
present study aimed to capture the effects of the stress of the pandemic and the implemented
restrictions on children’s social-emotional development (see below).

Risk Factors: The Role of Child Characteristics and COVID-19-related Stressors

Theoretical and empirical work on vulnerability and resilience suggests that not all children are equally
affected by crises, such as the COVID-19 pandemic, but that individual as well as contextual factors
can increase or decrease children’s risk for developing social-emotional problems as a consequence of
a crisis (Frohlich-Gildhoff & Roénnau-Bose, 2020; Prime et al., 2020). Building on the research
literature regarding the importance of individual (Christner et al., 2021; Langmeyer et al., 2020;
Mochida et al., 2021; Ravens-Sieberer et al., 2021) and contextual (de Vet et al., 2021; Prime et al.,
2020) risk factors during the pandemic, the present study explored the role of individual background
characteristics as well as of COVID-19-related stressors for the development of children’s emotional
and peer problems between T1 and T2. In line with our hypothesis H2a, results showed that a lower
educational background and lower family income was associated with a stronger increase in children’s
emotional problems from T1 to T2. Regarding the development of children’s peer problems, we found
significant associations with children’s gender and families” educational background. These findings
are in line with the results of previous research showing that a lower socio-economic status was
associated with a higher risk for social-emotional problems during the first and second lockdowns
(Christner et al., 2021; Langmeyer et al., 2020; Mochida et al., 2021; Ravens-Sieberer et al., 2021).

Regarding the role of COVID-19-related stressors as contextual risk factors, results supported our
hypothesis H2b: Children who experienced more COVID-19-related stressors also developed signifi-
cantly more emotional and peer problems. In fact, children’s COVID-19-related stressors were a much
stronger predictor of the development of emotional and peer problems than individual background
characteristics, such as gender or the families’ educational background. These findings support the
notion that the COVID-19-related stressor scale captured some of the negative consequences of the
pandemic, which negatively affected children’s emotional functioning and peer relations. Thus, these
contextual risk factors seemed to be much more relevant for the development of children’s emotional
and peer problems than individual background characteristics. This is an important finding for risk
prevention as it shows that negative social-emotional consequences of crises, such as the COVID-19
pandemic, are best prevented by addressing children’s social learning environments. In particular, we
explored two learning environments in the present study, namely children’s HLE and ECEC learning
environments, to determine the potentially protective effects of these environments for children’s
social-emotional development.

Protective Factors: The Role of the HLE for Children’s Social-Emotional Development

The theoretical and empirical research literature highlights the importance of family processes as
a source of resilience during crises (Frohlich-Gildhoff & Rénnau-Bose, 2020; Prime et al., 2020). The
present study examined the role of the emotional family climate and the educational activities offered
at home, as two central aspects of the process quality of children’s HLE (Anders et al., 2012; Kluczniok
et al., 2013), for the development of children’s emotional and peer problems. In contrast to our
hypothesis H3a, however, results showed no significant main effects of either HLE scale on the
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development of children’s emotional or peer problems - despite the fact that we saw significant
bivariate correlations between the family climate and children’s emotional and peer problems at T2
and also partly at T1 (see Table A2). Thus, the emotional family climate seemed to be associated with
children’s emotional and peer problems at a single measurement point, but the family climate did not
explain any variance in the change in children’s emotional or peer problems over time. This may be
because the HLE is children’s first learning environment and thus HLE-related differences in chil-
dren’s social-emotional skills emerge very early in childhood and subsequently remain stable.

However, our hypothesis H3b regarding buffering effects of the HLE was partially supported: The
negative influence of COVID-19-related stressors on the development of children’s peer problems was
buffered by the emotional family climate. This interaction effect of family climate can be viewed as
protective because it resulted in a reduced impact of COVID-19-related stressors on children’s peer
problems if the emotional family climate was high (Masten, 2001; Seiler et al., 2017). Thus, although
HLE quality could not explain changes in children’s emotional and peer problems directly, it did
explain individual differences in children’s ability to cope with COVID-19-related stressors in terms of
developing problematic peer relations. Our findings that the emotional climate of the family, but not
the educational activities, were related to children’s peer problems is in line with previous theoretical
and empirical work that underlines the relevance of emotionally warm relationship with parents for
children’s social-emotional development (Flouri et al., 2015).

Protective Factors: Preschool Quality and Children’s Social-Emotional Development

The empirical research literature has demonstrated the importance of high preschool quality for
children’s social-emotional development (Peisner-Feinberg et al., 2001; Sylva et al., 2020; Vandell
etal., 2010) as well as its potential to compensate for disadvantageous circumstances (Peisner-Feinberg
et al., 2001; Schmerse, 2020). We therefore hypothesized that preschool quality would be associated
with the development of children’s emotional and peer problems during the pandemic (H4a) and may
even buffer the negative effects of COVID-19-related stressors on children’s social-emotional devel-
opment (H4b). Results partly supported hypothesis H4a: Preschool process quality was negatively
associated with the development of children’s peer problems, but there were no significant associa-
tions with children’s emotional problems. Our hypothesis H4b was not supported by the data:
Although we found significant main effects of preschool quality on the development of children’s
peer problems, preschool quality did not buffer the negative influence of COVID-19-related stressors
on the development of children’s emotional or peer problems. This lack of interaction effects may be
explained by the fact that the COVID-19-related stressors largely referred to the latest lockdown in
winter 2020/21 where many children did not attend preschool at all or only with reduced hours.
Because children were mostly staying home during the time when these COVID-19-related stressors
were most severe, it was the HLE (and not the preschool environment) and particularly the emotional
climate at home that mattered most for reducing the negative impact of COVID-19-related stressors.

Although the preschool environment could not reduce the impact of COVID-19-related stressors,
it did, however, matter for the development of children’s peer problems between 2019 and 2021/22.
Specifically, results showed that children from higher quality preschools developed fewer peer
problems between T1 and T2, whereas preschool quality was not associated with the development
of emotional problems. There are several potential reasons for these differential relations between
preschool quality and children’s emotional and peer problems: First, it may be that emotional
problems result from internal psychological processes which are less likely to be influenced by
children’s learning environments, whereas children’s peer relations are more prone to external
influences. In fact, results of the present study showed that children’s home and preschool learning
environments both affected children’s peer relations whereas there were no associations with chil-
dren’s emotional problems. Second, German preschools put a particular emphasis on fostering
children’s social development in their practices: Educational curricula in Germany and pedagogical
practices in German preschools focus on fostering children’s ability to interact in a prosocial way, solve
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conflicts constructively and engage in positive and healthy peer relations, whereas there is less focus on
children’s emotional development (e.g., through emotion talk).

The present study also explored which particular aspects of preschool process quality mattered
most for the development of children’s peer relations. Results showed that associations were strongest
for the SSTEW-subscales related to the quality of cognitive stimulation (supporting language and
communication; supporting learning and critical thinking), whereas the SSTEW-subscales related to
the quality of social-emotional support were not significantly associated with the development of
children’s peer relations (p <.10). Although this finding was counter-intuitive, this was not the first
study to reveal such patterns: A recent longitudinal study from Germany also found stronger(er)
associations for cognitive than social-emotional process quality with children’s social-emotional
development (Oppermann et al., 2023). These results may be specific to the context of the present
study: One of the peculiarities of the German ECEC system is that preschool centers place a high
emphasis on unguided free play (Anders, 2014). Consequently, high-quality (pre-) academic and
cognitive stimulation may be important because such learning opportunities provide children with
structure and guidance in otherwise unguided free play. Moreover, academic learning opportunities
tend to be carried out in smaller groups of children and they tend to be more structured and more
teacher-guided, which may help children engage in positive social interactions (e.g., learning to take
turns, sharing materials). In addition, academic stimulation - particularly in language and literacy -
may help promote children’s ability to solve conflicts verbally and cooperate with others (Rose et al.,
2018). It may also be that children in preschools that provide more cognitive stimulating activities
simply have less opportunities to engage in destructive peer interactions. Thus, taken together, the
quality of cognitive stimulation in preschool seems to matter for both, children’s cognitive as well as
their social development - at least in countries with a high emphasis on unguided free play. Future
research should build on these findings and examine associations of different facets of preschool
quality for children’s social-emotional development in countries with different pedagogical traditions.

Limitations

As in any study, there are limitations that should be noted.

First, although we draw on a longitudinal dataset, the results cannot be interpreted in a causal
manner. Moreover, the sample was not randomly selected. For instance, parents with low educational
levels were underrepresented in our sample compared to the German average (Statistisches
Bundesamt, 2020). In order to minimize the influence of these potential biases, we controlled for
a number of child and family background characteristics in our analyses.

In addition, it is important to note that the HLE scales were measured at T2 because these scales
were not included in the original study in 2019 (T1) and were thus added to the follow-up study in
winter 2021/22 (T2). Consequently, we were unable to examine effects of children’s initial HLE (at T1)
on changes in children’s social-emotional problems between T1 and T2 - which may explain the lack
of associations between the HLE scales and children’s social-emotional development. However,
despite this limitation, emotional climate at home at T2 was an important moderator that explained
children’s coping with COVID-19-related stressors in terms of their social-emotional development,
which underscores the importance of accounting for children’s HLE despite the challenges posed by
the timing of the measures.

Third, the subsample used for the analyses on preschool influences (children who entered school in
2021, N =100 children) was comparatively small. Robustness analyses showed that the main effects of
preschool quality were robust to changes in the model covariates, which suggests that the effects were
systematic and stable. Nevertheless, the findings of the present study on protective influences of
preschool quality for children’s social-emotional development should be replicated in future research.

Furthermore, the reliabilities of SDQ-subscales were acceptable at T2 but below acceptable ranges
at T1. Although this is a typical finding in the research literature (Muris et al., 2003; Woerner et al.,
2004), further adaptions of the scales may lead to improved scale reliabilities. Nevertheless, the results
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of the present study demonstrate meaningful associations of these subscales despite the low reliabil-
ities, which is consistent with evidence of convergent and predictive validity of the SDQ-subscales
provided by previous studies (Essler et al., 2021; Ravens-Sieberer et al., 2021; Specht et al., 2021).

Lastly, it is important to acknowledge that the study is based on parental report, which may be
biased. However, although parental report has been shown to have limited validity when parents are
asked to recall specific details about activities (Nivison et al., 2021), parental report is a well-established
source of information on children’s more general characteristics, such as their children’s social-
emotional skills. In fact, the SDQ, which is based on parental reports, has been successfully used in
numerous studies and was also validated and normed for the German population of children
(Woerner et al., 2004).

Conclusion and Implications for Research and Practice

The present study examined changes in children’s emotional and peer problems between 2019 and
winter 2021/22 due to the COVID-19 pandemic and protective influences of children’s home and
preschool learning environments. Our findings demonstrate that children retain severe emotional
problems 1.5-2 years into the pandemic and that these problems were stronger among already
disadvantaged groups of children from families with lower educational backgrounds and among
children from families with lower income. Although there were no overall mean-level changes in
peer problems, peer problems also increased among children from families with lower educational
backgrounds. The strongest predictor of changes in children’s emotional and peer problems between
T1 and T2, however, was the intensity of COVID-19-related stressors that children were exposed to -
which indicates that these changes indeed occurred due to the COVID-19 pandemic and the govern-
mental restrictions implemented to slow the spread of the virus. This finding adds to the pattern of
results internationally, strengthening the rationale that social-emotional problems among children
may have been more severe when stricter COVID-19-related restrictions were implemented (Feinberg
et al., 2022, Hastings et al., 2021; Orgilés et al., 2022; Santa-Cruz et al., 2022). The educational and
practical implications of these findings are threefold: First, results of the present study demonstrated,
in line with previous research, that the governmental restrictions implemented in Germany, such as
the closure of ECEC centers and the social distancing measures, took a toll on children and even led to
increases in emotional problems that were detectable a year after the last lockdown. Policy restrictions
that affect children’s learning environments should thus be a last resort and, ideally, not be imple-
mented in the future. Second, efforts should be undertaken to mitigate these detrimental effects,
particularly for disadvantaged groups of children. Research demonstrates that effective interventions,
such as parenting interventions (Rapee et al., 2009), can have a long-term positive impact on children’s
developmental outcomes. Third, given that the COVID-19 pandemic was unlikely to be the last crisis,
policy and practice should focus on promoting children’s resilience to cope with future crises. In this
regard, the present study provides some indication on protective influences: Results indicate that the
emotional quality of children’s HLE buffered the negative associations between COVID-19-related
stressors and the development of peer problems. Moreover, the quality of children’s preschool learning
environments seemed to be protective for the development of children’s peer problems during the
pandemic. Importantly, it was not the structural but the process quality of the preschool environment
that mattered most. These results add to the large body of research on the importance of HLE and
ECEC process quality for children’s cognitive and social-emotional development (e.g., Anders, 2013;
Anders et al., 2012, Melhuish et al., 2008; Vandell et al., 2010). Specifically, our findings document the
importance of high-quality interactions and emotional support in ECEC settings, not only by
mitigating detrimental effects of the pandemic but also by potentially enhancing resilience in non-
crisis scenarios. Thus, we advocate the need to consistently establish conditions for providing high-
quality interactions in both home and ECEC settings to support children’s social-emotional develop-
ment during as well as beyond pandemic crises in policy and practice.
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Note

1. Note that we also explored potential effects of preschool attendance on the development of children’s
emotional and peer problems. Preschool attendance was included as a binary variable (0 =little to no
preschool attendance during COVID-19 as children entered school already in 2019 or 2020; 1 =at least
one year of preschool attendance during the COVID-19 pandemic and beginning school in 2021 or
later) in the regression models (see Table 5). However, results showed no main effects of preschool
attendance on either outcome (£=.00, p=.961 for emotional problems, £§=.04, p=.723 for peer
problems). This finding aligns with previous research highlighting the paramount importance of the
quality of the ECEC environment for children’s social-emotional development (e.g., Love et al., 2003;
Sammons et al., 2008; Sylva et al., 2011).
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Appendix

Table A1. Comparison of children in the subsample (school start in 2021) to all other children.

Subsample
All other children (School start in 2021)
M/% SD M/% SD F p
Age at T1 5.57 0.78 4.58 0.32 141.94 .000
Gender (0 =male) 46% 0.50 46% 0.50 0.01 943
Family language background 17% 0.38 16% 0.37 0.03 973
Highest parental education 2.49 0.55 2.57 0.50 1.08 .300
Family income 1941.36 1001.73 2062.11 1003.77 0.78 377
Emotional problems T1 1.59 1.44 1.54 1.60 0.54 .816
Emotional problems T2 2.27 2.11 2.09 2.06 0.41 523
Peer problems T1 1.00 133 1.19 1.50 1.01 315
Peer problems T2 1.13 1.50 1.27 1.57 0.44 .507

N 126 100

Note. Subsample = Children, who were included in the analyses for our fourth research question. All other children = children, who
were not included in the analyses for our fourth research question.
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Table A3. Robustness analyses without error terms and with fewer covariates.

Emotional Problems (T2) Peer Problems (T2)

B SE B SE
Child and family characteristics
Gender —-.05 .08 —A0*** .08
Family income —.20% .09 .06 .09
Social-emotional skills at T1
Emotional problems T1 39%¥* 1
Peer problems T1 25%* .09
Predictors
Children’s COVID-19-related stressors 14 .10 20%* .07
Preschool characteristics
Children under 3 years (%) .16 .09 27%* .10
Preschool quality —-.06 .10 —.28% 12
R? 28%* .08 36%%* .10

Note. N =100 because this analysis included only those children who were in 1% grade at T2. Gender was coded as 0 = male,
1 =female; Children’s native language background was coded as 0 = both parents are German native speakers, 1 = at least
one parent is a native speaker of a language other than German.

#p<.10, *p <.05, **p <.01, ***p < .001.

Table A4. Subscale analysis of the associations between preschool quality and the development of children’s emotional and peer
problems.

Emotional Problems (T2) Peer Problems (T2)

Predictors B SE B SE
SSTEW-Subscales

Building trust, confidence, and independence -.10 13 —.26# 14
Social and emotional well-being .05 12 —.26# 14
Supporting language and communication -.06 1 —.28% a3
Supporting learning and critical thinking .00 12 -33* 13
Assessing learning and language -.18 1 =11 12

Note. N =100. Results are based on single models for each subscale. All models include the following covariates: Children’s age,
gender, native language background, parental education, family income, children’s initial skills at T1 and children’s stress during
the lockdown as well as the following preschool characteristics: Child-teacher-ratio, percentage of children under 3 years,
percentage of immigrant children, percentage of teachers with a university degree.

#p <10, *p <.05, **p < .01, ***p <.001.





