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Abstract: The normative transition to formal schooling confronts children with social challenges but
also opportunities. Longitudinal research on how school entry impacts children’s family and friend-
ship relationships is scarce. This study investigated social relationship qualities with parents, sib-
lings, and friends among 1110 children (49.9% female) from the prospective, population-based Ba-
varian Longitudinal Study at 6 years (before school entry) and 8 years using a forced-choice card-
sorting task. Multivariate analyses of variance revealed significant effects of age (i.e., school entry)
on social relationship qualities with mothers (Pillai’s Trace (PT) = 0.28, F(9, 1101) = 47.73, p < 0.001),
fathers (PT = 0.14, F(9, 1101) = 19.47, p < 0.001), siblings (PT = 0.27, F(9, 1101) = 46.14, p < 0.001), and
friends (PT = 0.21, F(9, 1101) = 32.57, p < 0.001). On average, children reported higher levels of pa-
rental comfort after school entry. Companionable qualities increased in relationships with friends,
whereas sibling relationships became more conflictual from preschool to early school age. Findings
provide unique insights into how social relationships develop from preschool to early school age,
supporting evidence of the growing importance of friends. Conflict was predominant and increas-
ing in sibling relationships and should be considered more in future research.

Keywords: parent—child relationships; sibling relationships; friendships; peer relationships;
stability; developmental change; transitions

1. Introduction

In middle childhood, parents, siblings, and friends are important close social rela-
tionships in children’s lives [1]. Experiences with these relationships substantially shape
children’s development and adjustment, including mental health, behavior, academic
outcomes, and social functioning [2-6]. Moreover, these different social relationships
serve a variety of critical functions by fulfilling children’s social needs, for example, for
caregiving, love, companionship, and support [7,8].

During development and with normative life events, children’s social relationships
with parents, siblings, and friends and the social functions they serve change [8]. The tran-
sition to formal schooling is one life event most children face during middle childhood.
School entry is associated with changes in children’s daily routines and social environ-
ments [9]. For instance, they spend more time away from home, having increasing contact
with peers in the classroom or during leisure activities [10,11], which facilitates dyadic
friendships. At the same time, children have to cope with more complex intellectual, be-
havioral, and social challenges [9,12,13]. Thus, school entry may be a time in which chil-
dren may especially rely on the support of significant others, despite striving toward
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greater autonomy. Supportive, high-quality relationships with parents, siblings, and
friends at preschool and early school age are crucial for children’s school success and also
have enduring implications for later adjustment [3,4,6,14-16]. However, longitudinal re-
search on how school entry specifically impacts children’s family and friendship relation-
ships is scarce. Focusing on this normative transition will provide new insights into the
changing roles of parents, siblings, and friends in fulfilling certain social needs.

Previous studies have consistently shown that relationships with parents change
over the course of development [17-19]. According to attachment theory, children form
an “affectional bond” of trust to their primary caregivers, mostly their mothers and fa-
thers, when they care sensitively for their children’s physical and emotional needs [20-
22]. Children explore the world from this “secure base” and seek proximity and comfort
in times of distress [20-22]. As they grow up, children become more independent and
adventurous. Accordingly, previous findings indicate that relationships with parents, on
average, decrease in closeness (i.e., warmth, comfort) and support as well as increase in
conflict from early to mid-adolescence [5,17-19]. However, there have been only few stud-
ies that specifically assessed the transition into formal schooling as a potential early
marker of growing independence. These found that parent—child attachment and specific
qualities, such as closeness and conflict, showed some consistency from preschool to early
school age [23,24]. Thus, school entry may not substantially alter individual differences in
perceived parent—child relationship quality. Moreover, previous studies indicated that
parents, in particular mothers, were most important in providing comfort at early school
age when children were sick or sad, although children spent increasing time with peers
and preferred them as companions [22,25,26]. Mean-level analyses yielded that mother—
child closeness and conflict reported by mothers did not change from preschool age to
first grade, whereas fathers experienced an increase in closeness across the transition to
formal schooling [23]. However, it is uncertain whether the challenging event of school
entry may actually increase rather than decrease children’s need for parental closeness
and comfort.

Both siblings and friends are prominent social partners in middle childhood [27,28].
Sibling relationships constitute a lifelong, involuntary relationship and vary substantially
in quality, with most dyads experiencing both times of warmth and conflict [8,29,30]. In
contrast, friendships are usually voluntary, based on mutual liking and trust, and charac-
terized by reciprocity and egalitarian exchanges [8,11,31]. Most children in Western coun-
tries have at least one sibling living in their household [6,32], whom they spend a substan-
tial amount of time with, especially during early childhood [33]. Thus, siblings can be
great play companions and may provide an important context for intimacy and disclosure
[34,35]. In addition, siblings are of different age and interactions usually include hierar-
chical social roles. Older siblings may take care of their younger siblings and serve as
teachers and sources of advice [34,36] or are more likely perpetrators of aggression against
their younger siblings [37,38].

Especially when children enter school, peers become an increasingly important part
of their daily lives. Most children in Western countries have at least one friend [11,28] and
by early school age often spend more time with friends than with siblings [39,40]. Previous
studies have indicated developmental change in sibling and friendship relationships from
early school age into adolescence. For example, relationships with siblings seem to be-
come increasingly egalitarian, whereas levels of conflict, affection, companionship, and
support may decrease [41-43]. In contrast, friendships were rated as increasingly compan-
ionable and supportive [26,44,45], exceeding the importance of siblings by adolescence
[46].

However, longitudinal research on how school entry may change relationships with
siblings and friends is scarce. It has been found that preschool- and early school-aged chil-
dren were more likely to turn to friends than to siblings to satisfy companionship needs,
such as playing or having fun [22,25,47]. However, it is unknown whether this gap be-
tween siblings and friends increases when children enter formal schooling. On the other
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hand, previous studies indicated moderate individual stability in maternal reports and
observations of positive and negative sibling behavior from preschool to early school age
[14,48]. Similarly, kindergarten children with high-quality friendships as reported by
mothers scored significantly higher on later friendship quality in first and third grade than
children with no friends, average, or low-quality friendships [4]. However, previous stud-
ies did not provide a differentiated picture of stability and change in different social rela-
tionship qualities, including companionship, rather than global quality.

Conflict has been found to be a more salient feature in sibling than in friendship re-
lationships at preschool and school age [26,49,50]. Mothers reported a decline in levels of
sibling negativity, such as arguing and physical fights, and conflicts with friends from
preschool to early school age [51,52]. In contrast, sibling aggression, including bullying
and victimization, showed a peak at early school age and declining prevalence rates across
school years [53]. Future studies are warranted to better understand changes in interaction
negativity and conflict among siblings and friends.

Previous longitudinal research on children’s relationships with parents, siblings, and
friends across the transition to formal schooling exhibited some limitations. Some studies
investigated certain social relationships in isolation and often focused only on selected
qualities [4,14,23,51,52]. Other studies analyzed composite scores [4,14,48], which restricts
detailed investigation of different qualities. Finally, some studies were based only on par-
ent reports [4,14,23,51,52]; however, especially when children enter school, parents may
have less knowledge about their social experiences outside home [47].

The current longitudinal study expands upon previous research by investigating
how the normative event of school entry impacts children’s family relationships with par-
ents and siblings and their friendships in a prospective, epidemiologic cohort using a nat-
ural experimental design. In addition, this study provides a differentiated picture of sta-
bility and change by considering multiple social relationship qualities and focusing on
children’s own perspectives. Using a social network approach [7], this study allows a di-
rect comparison of the different roles that parents, siblings, and friends play in children’s
lives across the transition to formal schooling. Finally, by using a forced-choice card-sort-
ing task, our findings will improve our understanding of the relative importance of dif-
ferent social relationships in fulfilling certain social needs.

To this end, children were asked about their perceptions of different social relation-
ship qualities with mothers, fathers, siblings, and friends before they entered elementary
school (at 6 years of age) and at early school age (8 years of age). First, we expected mean-
level changes of social relationship quality from age 6 to 8 years for all social relationship
types. Specifically, we examined whether children’s perceptions of parental comfort in-
creased from preschool to early school age. We investigated changes in companionable
qualities, such as having fun, playing, and prosocial behaviors as well as conflicts in rela-
tionships with siblings and friends. Second, we examined whether individual differences
in perceptions of social relationship quality with mothers, fathers, siblings, and friends
remained stable from preschool to early school age despite hypothesized mean-level
changes over time. Specifically, we tested to what extent social relationship qualities at 6
years predicted these qualities two years later. Finally, we considered the effects of indi-
vidual differences on children’s social relationships at 6 and 8 years of age. Children born
preterm (i.e., <37 completed weeks of gestation) have been found to face an increased risk
of social relationship difficulties, especially with peers [54-59]. Moreover, there is evi-
dence that child sex and family socioeconomic status (SES) contribute to differences in
social relationship qualities [19,26,41,44,46,60,61], and thus, these factors were included in
analyses.
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2. Materials and Methods
2.1. Participants

Children were assessed as part of the prospective Bavarian Longitudinal Study (BLS),
which is a geographically defined, population-based sample of neonatal at-risk children
born between January 1985 and March 1986 in Southern Bavaria (Germany). Of 70,600
registered live births, 7505 children (10.6% of all live births) who were admitted to chil-
dren’s hospitals within the first ten days after birth were recruited. Additionally, 916
healthy control children born at term in the same obstetric hospitals during the same pe-
riod were included [62]. Details of the sampling criteria, design, and dropout rates have
been described previously [63]. Figure 1 displays a flow diagram of participants through
the first two phases of the BLS until age 8 years.

Registered live births in Southern Bavaria, Germany
between January 1985 and March 1986
N=70,600
I

Neonatal enroliment

«A’

BLS Index Participants BLS Control Participants
N =7505 N=916
Children who were admitted to a children’s hospital Healthy children with normal postnatal care born in
neonatal unit within the first ten days of life the same hospitals during the same period
Neonatal assessment Neonatal assessment
n=6785 n=916
No informed censent: n = 415 No informed consent: n =0
Died in hospital: n = 305 Died in hospital: n=0
Phase | Phase |
Follow-up assessments Follow-up assessments
5 months, 20 months, and 56 months 5 months, 20 months, and 56 months
Phase Il Phase Il
Follow-up assessments Follow-up assessments
Follow-up of a reduced sample Follow-up of a reduced sample
- All children born very preterm (< 32 weeks of gestation) or with Reduced sample matched to the very preterm and very low birth
very low birth weight (< 1500 grams) weight index group by child sex and family socioeconomic status

- Subsample of children born > 31 weeks of gestation, randomly
selected and stratified according to child sex, family
socioeconomic status, and degree of neonatal risk

A_——"'——__.‘A—-‘\-'—-—._L A———'———_—f‘\—-&
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| . |
Final sample analyzed in this study Final sample analyzed in this study
n=2816 n =294
Excluded from analysis (with incomplete 6- and / or 8-year- Excluded from analysis (with incomplete 6- and / or 8-year-
assessments, born post-term, and / or with major disability): n = 353 assessments, born post-term, and / or with major disability): n = 50

e mmm———

Total final sample
n=1110



Children 2021, 8, 891 5 of 19

Figure 1. Flow-chart of participants. Flow of participants through the first two phases of the Bavarian Longitudinal Study
until the age of 8 years (adapted from [64]). BLS, Bavarian Longitudinal Study.

The full initial sample (N = 8421) was studied from birth to 56 months of age. A re-
duced sample of 1513 children was selected for Phase 2 follow-up assessments at 6 and 8
years of age. This sample included all children born very preterm (<32 weeks gestational
age (GA)) or with very low birth weight (<1500 g), and a subsample of children born >31
weeks of gestation, randomly selected and stratified according to child sex, family SES
(low, middle, high), and degree of neonatal risk (none, low, moderate, high) [64]. Non-
German speaking children (n = 43) were excluded because interviews, cognitive assess-
ments, and behavioral ratings could not be administered. Of this reduced eligible sample
(n =1513), 1184 children with complete assessments at both measurement points on the
Card-Sorting Task of the Friendship and Family Interview [65,66] were included. Children
born post-term (>41 weeks GA; n = 33) were excluded due to their risk for adverse devel-
opmental outcomes [67]. Furthermore, children who suffered from major disability (1 =
41) were not included in the analyses. Major disability was defined as having a diagnosis
of cerebral palsy (grade 3: walking not possible, but crawling; or grade 4: no active move-
ment possible), blindness, hearing impairment (deaf; not or insufficiently corrected), or
an IQ <-2 standard deviations compared to the standardized mean of a normative sample
(i.e., <70) [62]. Of the included 1110 children (gestation range: 25-41 weeks), most (1 =705,
63.5% of the final sample) were born at term (37-41 weeks GA), while 250 (22.5%) were
born moderately or late preterm (32-33 weeks GA, 34-36 weeks GA, respectively), and
155 (14.0%) were born very preterm (<32 weeks GA).

2.2. Procedure

During their child’s admission to the neonatal unit or postnatal ward, parents were
approached within 48 h, and the study aims were explained to them. Children whose par-
ents had given written informed consent for their child to participate (98% of those ap-
proached) were included in the study. Prenatal data was drawn from medical records in
the obstetric units, whereas peri- and neonatal data was assessed prospectively with
standardized interviews and medical examinations. Information about social and family
background was collected using structured interviews performed within the first ten days
of the child’s life. Data collection at the 6- and 8-year follow-up assessments was admin-
istered by a multidisciplinary study team of trained pediatricians, postgraduate clinical
psychologists, and psychometric assistants who were blind to child and family character-
istics. At the 6-year assessment, in accordance with standard school entry age in the state
of Bavaria (Germany), 92.3% of the children had not entered elementary school, whereas
7.7% had been in school for less than three months. At the 8-year assessment, most chil-
dren were in second grade of elementary school. Neurological and cognitive assessments,
behavior ratings, and child and parent interviews were performed within one whole day
[63,68,69]. Ethical approval of the study was provided by the Ethics Committee of the
University of Munich Children’s Hospital and the Bavarian Health Council in Germany
(Landesarztekammer). The study was conducted in accordance with the ethical principles
defined in the Declaration of Helsinki.

2.3. Measures
2.3.1. Biological and Medical Variables at Birth or Neonatal

Information about biologically determined child sex, GA, and birth weight was taken
from medical records.
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2.3.2. Social Variables at Birth

Family SES was assessed with a structured parental interview within the first ten
days after birth. Family SES was computed as a weighted composite score based on ma-
ternal and paternal highest educational qualification as well as occupation of the self-iden-
tified head of the family (usually father or mother), according to Bauer [70]. The three
scores obtained were summed up, averaged, and then grouped into three categories (1 =
low, 2 =middle, 3 = high SES).

2.3.3. Perceived Social Relationship Qualities at 6 and 8 Years of Age

The Card-Sorting Task was administered as part of the semi-structured Friendship
and Family Interview [65,66] to assess children’s perceptions of the quality of their social
relationships with mothers, fathers, siblings, and friends at age 6 and 8 years. First, chil-
dren were asked to list the people who belonged to their family (i.e., mother, father, and
siblings); then, they were asked to list playmates and friends (for detailed information, see
Figure S1 in the Supplementary Materials online). Next, children were instructed to
choose Playmobil® figures who represented their mother, father, siblings, and friends. The
Playmobil® figures were placed on a board that had a posting slit below each social rela-
tionship group. The Card-Sorting Task contained 36 cards each depicting a statement with
a positive or negative feeling or action that had either originated from the child (e.g., “Who
do you most like to cuddle with?”, “Who do you not at all like to cuddle with?”) or from
the other person (e.g., “Who likes to cuddle with you?”, “Who sends you away when you
want to cuddle?”). The order of items was quasi-randomized and fixed for all children
(for detailed information, see Figure S1 in the Supplementary Materials online). The state-
ments on the cards were read out loud. Then, the children were asked to assign each re-
spective card to one of the persons on the board using a forced-choice response format:
(a) mother, (b) father, (c) siblings, or (d) friends. If they felt that a card did not apply to
any of the available groups, it could be posted to a building block representing nobody
that was also placed on the board. Responses for each card were coded numerically ac-
cording to social relationship type (i.e., mother = 1, father = 2, siblings = 3, friends = 4,
nobody = 5, respectively; for detailed information, see Figure S1 in the Supplementary
Materials online). The task consists of nine subscales, each tapping into another social re-
lationship quality or need (i.e., Care, Comfort, Bad Conscience/Trust, Fun/Fooling
Around, Playing, Prosocial Behavior, Cuddling, Conflicts, Affection) with four items (i.e.,
two positive and two negative), respectively. A list of all 36 items is shown in Table S1
(see Supplementary Materials online). For each of the nine subscales, the difference be-
tween positive and negative cards (i.e., number of positive cards assigned to person—
number of negative cards assigned to person) was calculated to obtain valence scores for
each social relationship type at 6 and 8 years of age, respectively. These valence scores
ranged from -2 to +2, with higher values (i.e., positive values) indicating more positive
than negative cards, lower values (i.e., negative values) indicating more negative than
positive cards, and 0 indicating either no cards were assigned to this person or the same
number of positive and negative cards. Social relationship quality subscales Fun/Fooling
Around, Playing, and Prosocial Behavior were moderately to highly correlated (see Table
52 in the Supplementary Materials online) and averaged separately for social relationships
with siblings and friends at 6 and 8 years of age to obtain companionship composite
scores, respectively. These ranged from -2 to +2. Interviewers were trained over two
months to ensure reliability and validity. All interviews were videotaped and double-
rated by two psychologists. Interrater reliability was excellent with Cohen’s kappa > 0.95.

2.4. Statistical Analyses

Analyses were performed using SPSS 26.0 (IBM SPSS Statistics for Windows, IBM
Corp., Armonk, NY, USA). Prior to the main analyses, descriptive statistics were calcu-



Children 2021, 8, 891

7 of 19

lated, and the unique effects of control variables child sex, family SES, and GA on chil-
dren’s social relationship qualities at 6 and 8 years of age were determined. Curve estima-
tions for the effect of GA on different valence scores indicated that overall, linear models
provided the best fit. Multiple linear regressions were run to explore whether child sex (0
= male, 1 = female), family SES (dummy-coded), and GA (25 to 41 weeks) predicted va-
lence scores of children’s social relationship qualities at age 6 and 8 years, adjusting for
school entry status at 6 years (0 = not in school, 1 = in school). Repeated-measures one-
way multivariate analyses of variance (MANOVAs) were conducted to examine the ef-
fects of age (6 years vs. 8 years) on social relationship quality with the different subscales
as dependent variables. Separate analyses were performed for social relationships with
mothers, fathers, siblings, and friends. To determine the stability of individual differences,
multiple linear regressions tested to what extent valence scores at 6 years predicted va-
lence scores at 8 years of age, after controlling for child sex, family SES, GA, and school
entry status at 6 years. To avoid inflation of type 1 error, Bonferroni—-Holm correction was
used, adjusting the alpha level (initially set at p < 0.05) for multiple testing, which was
two-tailed for all analyses. Bias-corrected and accelerated confidence intervals were based
on 5000 bootstrap samples.

3. Results
3.1. Sample Description

Table 1 summarizes the descriptive characteristics on biological, medical, and social
variables of the study sample. About half of the children were female (49.9%), the mean
GA was 36.89 weeks (SD =3.75), and the mean birth weight 2727.35 g (SD = 906.40). Most
of the children were singletons (92.1%) born >36 weeks of gestation (63.5%).Most of them
were living in two-parent households (94.7%) with medium or high SES (70.5%). More
than half of the children (67.6%) lived in rural areas of Bavaria.

Table 1. Descriptive characteristics of the study sample (N =1110).

Variables Morn SD or %
Child sex, female 554 (49.9%)
GA at birth, weeks 36.89 (3.75)
Born preterm (<37 weeks GA) 405 (36.5%)
Birth weight, grams 2727.35 (906.40)
Born with VLBW (<1500 g) 149 (13.4%)
Multiple births 88 (7.9%)
Neonatal risk 2
None 294 (26.5%)
Low risk 211 (19.0%)
Moderate risk 224 (20.2%)
High risk 224 (20.2%)
Very high risk 155 (14.0%)
Family SES at birth
High 374 (33.7%)
Middle 409 (36.8%)
Low 327 (29.5%)
Family status at birth, living together 2 1043 (94.7%)
Place of residence at birth 2
Urban areas 359 (32.4%)
Rural areas 750 (67.6%)
Child age at 6-year assessment, years 6.21 (0.23)
Child age at 8-year assessment, years 8.34 (0.22)
School entry status at 6 years, in school 85 (7.7%)

Notes. Data are presented as mean (standard deviation) for continuous variables and numbers
(percentage) for categorical variables. GA, gestational age; VLBW, very low birth weight; SES,
socioeconomic status. @ Descriptive statistics for Neonatal risk based on n = 1108 children, for Fam-
ily status at birth on n =1101 children, and for Place of residence at birth on n = 1109 children.
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3.2. Preliminary Analyses— Effects of Child Sex, Family SES, and GA on Valence Scores at 6
and 8 Years of Age

Multiple regression models tested the unique effects of child sex, family SES, and GA
on valence scores at 6 and 8 years of age for different social relationship qualities and
types, corrected for school entry status at 6 years. Analyses were adjusted for multiple
testing using Bonferroni-Holm correction, and three effects survived this correction. Boys
cuddled less with their fathers than girls did at 6 and 8 years (6 years: R?=0.02, B =0.18,
BCa 95% CI (0.09, 0.27); 8 years: R? = 0.03, B = 0.25, BCa 95% CI (0.15, 0.35)). Moreover,
children born at lower GA reported having less fun and fooling around less often with
friends at age 8 years (R?=0.03, B =0.03, BCa 95% CI (0.02, 0.05)). Family SES showed no
significant relationship to any of the social relationship qualities.

3.3. Stability and Change in Valence Scores from Preschool to Early School Age

Table S3 (see Supplementary Materials online) shows that the most positively rated
qualities for mothers were Care, Comfort, and Cuddling, whereas fathers had lower
scores and Bad Conscience/Trust was evaluated as most negative. Overall, most scores
calculated for sibling relationships indicated negative valence, in particular for the sub-
scales Conflicts and Comfort. Ratings for friends revealed that valence scores for the sub-
scales Fun/Fooling Around, Conlflicts, Playing, and Prosocial Behavior were most posi-
tive, whereas Comfort was most negative.

Repeated-measures one-way MANOV As were carried out to examine the effects of
age (6 years vs. 8 years) on children’s social relationship quality with the different sub-
scales as the dependent variables. Separate analyses were run for social relationships with
mothers, fathers, siblings, and friends. As expected, there were significant effects of age
as shown in Table 2. Figure 2 indicates that on average, valence scores of most qualities in
relationships with parents increased from age 6 to 8 years, in particular the subscales Care
and Comfort for mothers and Affection and Comfort for fathers. In contrast, for siblings,
most valence scores decreased from preschool to early school age, in particular the sub-
scales Comfort and Conflicts. Card sorting with regard to friends showed a heterogeneous
pattern of mean-level stability and change with subscales Fun/Fooling Around, Playing,
and Prosocial Behavior increasing, and subscales Cuddling, Bad Conscience/Trust, Care,
and Affection decreasing from age 6 to 8 years (for details, see Table S3 in the Supplemen-
tary Materials online). Figure 3 displays mean-level changes in companionship composite
scores between 6 and 8 years of age that were calculated by averaging subscales Fun/Fool-
ing Around, Playing, and Prosocial Behavior. Overall, companionship decreased in rela-
tionships with siblings and increased in friendships from age 6 to 8 years.

Table 2. Multivariate analyses of variance (MANOV As) testing the effects of age on children’s social
relationship quality with mothers, fathers, siblings, and friends (N = 1110).

Model Pillai’s Trace F df p? N>

Age on social relationship quality with 028 4773 91101  <0.001 0.28
mothers

Age on social relationship quality with 0.14 19.47 91101  <0.001 0.14
fathers

Age on social rel.atllonshlp quality with 027 46,14 91101  <0.001 0.7
siblings

Age on social rela.tlonshlp quality with 021 357 91101  <0.001 021
friends

Notes. » Two-tailed significance; models were adjusted for multiple testing using Bonferroni-Holm
correction.
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Figure 3. Mean companionship composite scores for social relationships with siblings and friends
at 6 and 8 years (N = 1110). Error bars represent 95% confidence intervals. Companionship compo-
site scores were obtained by averaging subscales Fun/Fooling Around, Playing, and Prosocial Be-
havior separately for social relationships with siblings and friends at 6 and 8 years of age. Compan-
ionship composite scores ranged from -2 to +2.

Multiple regression models revealed that higher valence scores at 6 years predicted
higher valence scores at 8 years of age, irrespective of social relationship type and quality
(except for subscale Cuddling for friends). As shown in Table 3, positive associations were
particularly evident for the subscales Cuddling, Comfort, and Bad Conscience/Trust in
social relationships with mothers and fathers, for the subscales Conflicts and Affection in
sibling relationships, and for the subscales Playing, Care, Prosocial Behavior, and
Fun/Fooling Around in friendship relationships. Almost all models survived the correc-
tion for multiple testing, except for the subscales Conflict and Prosocial Behavior rated for
mothers, subscales Playing and Prosocial Behavior for fathers, and subscale Bad Con-
science/Trust for friends.

Table 3. Results of multiple linear regressions predicting valence scores at 8 years by valence scores
at 6 years, separately for social relationship quality subscales and social relationship types (N =
1110).

. BCa 95%
Predictors at 6 Years R2 F B B CI:for B
Mother
Care 0.03 5.10 *** 0.12 0.14 4.70** 10.07, 0.18]
Comfort 0.06 11.17 *** 0.19 0.20 6.90 ** [0.14, 0.25]
Bad Conscience/Trust 0.05 9.03 *** 0.25 0.21 7.11* [0.18, 0.32]
Cuddling 0.07 14.05 *** 0.25 0.25 8.37** [0.19, 0.31]
Affection 0.04 6.92 *** 0.20 0.18 6.12** [0.14, 0.27]
Conflicts b 0.01 2.21 0.08 0.07 2.33  [0.01, 0.14]
Fun/Fooling Around 0.02 3.11* 0.08 0.09 2.87* [0.02,0.14]
Playing 0.02 348 * 0.10 0.11 3.82* [0.04, 0.16]
Prosocial Behavior 0.01 2.08 0.06 0.09 2.84 [0.00,0.12]
Table 3. Continued.
. BCa 95%
Predictors at 6 Years R2 F B B t Cl for B
Father
Care 0.03 6.40 *** 0.13 0.16 5.38 ** [0.08, 0.18]
Comfort 0.05 9.36 *** 0.17 0.19 6.34** [0.12,0.23]
Bad Conscience/Trust 0.08 15.18 *** 0.30 0.26 8.87 ** [0.24, 0.37]
Cuddling 0.07 14.55 *** 0.22 0.21 7.04** [0.16, 0.28]
Affection 0.04 8.17 *** 0.19 0.17 5.71* [0.12,0.26]
Conflicts b 0.03 6.05 *** 0.16 0.15 5.15* [0.09, 0.23]
Fun/Fooling Around 0.02 3.25% 0.11 0.11 3.60 ** [0.05,0.17]
Playing 0.02 2.83 0.11 0.11 3.61 [0.05,0.17]
Prosocial Behavior 0.01 2.60 0.09 0.11 3.51 [0.02,0.16]
Siblings
Care 0.05 9.91 *** 0.22 0.20 6.81* [0.15,0.29]
Comfort 0.05 8.70 *** 0.21 0.18 6.15** [0.14, 0.28]
Bad Conscience/Trust 0.02 4.26 ** 0.14 0.15 4.92* [0.07,0.21]
Cuddling 0.03 5.10 *** 0.17 0.15 5.12* [0.10, 0.24]

Affection 0.08 16.89 *** 0.29 0.27 9.47 ** [0.22, 0.35]
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Conflicts b 0.08 16.78 *** 0.27 0.27 9.23* [0.21, 0.33]
Fun/Fooling Around 0.02 3.70 % 0.10 0.10 3.34* [0.04,0.17]
Playing 0.06 12.53 *** 0.27 0.23 7.94* 10.20, 0.35]
Prosocial Behavior 0.06 10.79 *** 0.24 0.20 6.91* [0.16,0.32]
Friends
Care 0.03 5.27 *** 0.16 0.15 4.99 ** 10.09, 0.22]
Comfort 0.02 3.29 % 0.10 0.11 3.63% [0.04,0.16]
Bad Conscience/Trust 0.01 2.10 0.05 0.07 222 [0.00, 0.10]
Cuddling 0.01 1.87 0.05 0.07 2.28 [0.00, 0.10]
Affection 0.03 475 ** 0.12 0.13 4.27** 10.06, 0.17]
Conflicts b 0.02 4.44 ** 0.13 0.13 4.39** 10.07, 0.19]
Fun/Fooling Around 0.05 8.84 *** 0.14 0.14 4.85** [0.08, 0.20]
Playing 0.04 6.78 *** 0.16 0.15 5.01* [0.09, 0.22]
Prosocial Behavior 0.03 6.60 *** 0.15 0.15 5.03 * [0.09, 0.20]

Notes. All models were adjusted for child sex, family socioeconomic status, gestational age, and
school entry status at 6 years. *** p <0.001, ** p <0.01, * p <0.05 (two-tailed), models were adjusted
for multiple testing using Bonferroni-Holm correction.  95% confidence intervals for unstandard-
ized regression coefficients B are bias-corrected and accelerated, bootstrapping based on 5000 sam-
ples. ® Higher values for the subscale Conflicts indicate lower frequency of conflicts; lower values
indicate higher frequency of conflicts.

4. Discussion

This prospective population-based study investigated how formal school entry im-
pacts children’s perceptions of the quality of their social relationships with parents, sib-
lings, and friends using a natural experimental design. Overall, mean-level analyses
yielded significant changes in social relationship qualities with mothers, fathers, siblings,
and friends from age 6 to 8 years, as expected. Specifically, children reported higher levels
of parental comfort by early school age, especially from mothers. Moreover, friendships
became more companionable, whereas companionship in relationships with siblings
sharply decreased from preschool to early school age. Conflict was predominant in rela-
tionships with siblings, and interactions became even more conflictual after children had
entered school. Overall, higher valence scores at 6 years predicted higher valence scores
at 8 years of age, indicating modest individual stability in children’s perceptions of most
social relationship qualities, in particular for trust, comfort, and emotional closeness (i.e.,
cuddling) in relationships with parents, affection, and conflict in sibling relationships, and
companionable qualities in friendships. After correcting for multiple testing, only child
sex and GA showed small associations with social relationship qualities. Family SES was
not related to any social relationship qualities.

Findings of this study extend our understanding of how children perceive their fam-
ily and friendship relationships across the normative transition to formal schooling.
School entry marks substantial changes in children’s social environments and psycholog-
ical goals [9,12], in which peers become increasingly important and preferred companions
[10,25]. Previous studies showed that parents, in particular mothers, were still most im-
portant in providing comfort and emotional support after children had entered formal
schooling [22,23,25]. However, findings of this study expand upon previous research
[23,25] suggesting that children’s perceptions of parental comfort and affection do in-
crease from preschool to early school age. Thus, the first years of formal schooling, in
which children have to cope with new social and academic challenges [9,12] may be a time
of heightened need for support from parents. This is a novel result with important practi-
cal implications for parents and teachers. Parents should particularly support their chil-
dren during their first years of formal schooling, also considering that this period has
long-term implications for children’s development and adjustment, including academic
achievement [9,15].
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In addition, results of this study support a larger child-perceived role of mothers in
providing care and comfort for their children [25,71]. Nevertheless, the role of fathers in
the children’s perceptions of affection and comfort also increased from preschool to early
school age. During the last decades, there have been increasing rates of maternal employ-
ment in Western industrialized countries [72], including Germany [73], but most mothers
still spend more time with children than fathers, in particular with caregiving tasks [71].
This cannot be attributed to fathers being absent, as in this population, most of the parents
were living together (6 years: 89.9%; 8 years: 87.5%). Thus, the findings of this study indi-
cate perceptions of different roles of mothers and fathers that children experienced in this
predominantly rural, Catholic sample with traditional co-habitation. Nevertheless, future
studies are needed that address whether increasing paternal involvement in children’s
lives [74] may affect their perceptions of social relationship quality.

Findings further improve our understanding of how school entry changes children’s
social relationships with siblings and friends. Consistent with previous studies at pre-
school, early school age, and in adolescence [7,22,25,40,47], children seem most likely to
turn to friends for companionship, such as having fun, playing, and sharing, whereas sib-
lings received lower ratings on these dimensions. In Germany, children usually attend
day-care outside their homes before age 6 years (96.9% of children in this study), which
facilitates daily contact with other, non-related children, whereas interaction time with
siblings has been found to decrease throughout middle childhood [39]. Moreover, chil-
dren reported increasing levels of companionable qualities and prosocial behavior in their
relationships with friends from age 6 to 8 years, whereas for siblings, companionship de-
creased. Thus, overall, school entry may heighten the gap between siblings and friends.
This supports the growing importance of friends as preferred companions during middle
childhood [25], spending more time with them at school or during leisure activities [10].

Friendships play a critical role in supporting children’s adjustment to school [3,4].
Therefore, it is important that teachers facilitate the formation of friendships and encour-
age children’s social skills in the classroom. In particular during the first months after
school entry, teachers may provide frequent opportunities for social interaction and con-
tact with peers [75], and offer activities in small groups [76,77]. In addition, teachers may
include classroom programs that focus on improving social skills and friendships [78,79].

Our findings are in accordance with children’s changing conceptions of friendships
as they grow up [11,31]. In early childhood, positive affect and play are predominant char-
acteristics of friendships, whereas throughout middle childhood, sharing and helping be-
haviors increase, which is a normative change accompanying prefrontal cortex maturation
and theory of mind development [80]. However, when children enter school, they may
lose some preschool friends, while forming new friendships [81], which may explain de-
creases in mean-levels of trust and emotional closeness (i.e., cuddling) found in this study.

Contflict turned out to be most predominant in relationships with siblings, whereas,
on average, children reported to argue rarely with friends. This is in line with previous
studies on preschool-aged children and adolescents [7,49,50]. Moreover, consistent with
longitudinal studies across early school age [26,41], interactions with siblings became even
more conflictual from age 6 to 8 years. This contrasts previous findings indicating declines
in maternal reports of sibling negativity, such as arguing and physical fights, from pre-
school to first grade [51]. It seems crucial to consider both children’s and their parents’
perspectives when investigating social relationships within the family. Sibling relation-
ships are commonly described as emotionally intense, and most children experience both
warm and conflictual qualities [6,29]; however, in some sibling dyads, negativity, con-
flicts, and rivalry dominate [29]. Overall, research on changes in sibling conflict, especially
across the transition to school, is scarce [14,48,51]. Results of previous studies on the lon-
gitudinal course of sibling relationships from school age to adolescence varied depending
on whether children had older or younger siblings and according to sex constellations
[41,48]. For example, younger siblings perceived higher levels of conflict than older sib-
lings did during the first years of school [41]. In addition, sibling intimacy decreased for
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mixed-sex dyads from middle childhood to early adolescence, whereas same-sex dyads
showed stable trajectories [41]. Our current findings show that sibling relationships be-
came less comforting after children had entered school, which adds to evidence of de-
creases in support found from early school age to early adolescence [26,43]. Deteriorating
relationships with siblings may be due to children’s increasing interest in connecting with
peers and forming new friendships when entering school [11,25,45,48,81]. Children re-
ported to preferably play with same-sex peers [48,81,82], while interest for their other-sex
siblings decreased [48]. Especially boys preferred to play with male peers and had less
interest in their younger sisters [48]. Thus, changes in sibling relationships may occur as
they give room to a growing importance of friends in children’s lives. Future studies are
needed to investigate changes in the quality of sibling relationships from preschool to
early school age while considering effects of birth order and sex constellation, information
that was not available in this study. Although sibling relationships may become increas-
ingly egalitarian throughout adolescence [26,83], siblings still perceive an imbalance of
power at early school age [42,83]. Older siblings were reported to be more dominant
[42,84], while younger siblings start standing up to their older siblings in accordance with
advances in their social competence, which may increase sibling conflict [83]. The percep-
tion of power asymmetry between siblings also plays a critical role in sibling bullying
[30,37]. Sibling bullying is one extreme form of sibling aggression, which intends to cause
harm, is characterized by a power difference, and occurs frequently over time with prev-
alence rates up to 50% [30]. Previous studies found that sibling bullying and victimization
increase until early school age [53], which is consistent with the findings of this study on
sibling conflict. Thus, parents and teachers should give particular attention to sibling con-
flict and aggression given the substantial impact on children’s mental health, self-worth,
and social adjustment [29,30], in particular as those bullied by siblings are also more often
bullied at school and effects are cumulative on mental health [85]. Sibling relationship
problems are often under-recognized, normalized, and not considered in the treatment of
mental health problems. This study provides further evidence that sibling relationships
are, on average, the most conflictual and should be considered more in future research
[37,38].

The current findings also indicate modest individual stability in children’s social re-
lationships from preschool to early school age. For parent—child relationships, specifically,
perceptions of trust, emotional closeness (e.g., cuddling), and comfort were moderately
associated with perceptions of these qualities two years later. This may indicate some con-
sistency in attachment-related interactions across the transition to school [22,25], which
has also been found in previous studies [23,24,86]. For siblings, the strongest associations
from preschool to early school age were found for affection and conflict, which represent
two important indicators of sibling relationship quality [29]. This is consistent with a re-
cent study on positive and negative sibling behavior [14]. Given that children with more
conflictual sibling relationships at preschool age may still have more conflicts with their
siblings after they have entered school, it seems crucial that parents pay special attention
to their children’s negative interactions and consider intervening early. With regard to
friendships, companionable qualities such as sharing toys, having fun, and playing
showed some individual stability. These reflect age-appropriate features of friendships in
middle childhood, such as enjoyment, positive affect, playing, and sharing toys. Many
children keep some of their preschool friends despite attending a new school, which may
facilitate maintaining continuity in friendship behaviors [4,81]. In contrast, other features,
such as emotional closeness and trust, which have been found to become more important
friendship features at later ages [31], showed less individual stability. Overall, this study
provides a differentiated picture of individual stability and change in children’s social
relationships across the transition to formal schooling.

The current findings provide little evidence that child sex, family SES, and GA play
a critical role in children’s perceived social relationship qualities at 6 and 8 years of age.
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Most associations of child sex with social relationships did not survive correction for mul-
tiple testing. This is in line with previous studies indicating that sex differences may be
less prominent at preschool or early school age [3,48,52] and potentially become more no-
ticeable after middle childhood [19,26,41,44]. However, this study found that girls” rela-
tionships with their fathers were more physically close (i.e., more cuddling) than for boys,
although differences were small. Thus, findings extend previous research [23] suggesting
more closeness among fathers and daughters across the transition to school based on chil-
dren’s own perceptions in addition to parent reports. It has been also demonstrated that
social disadvantage, such as low family income, is associated with poorer parent—child
and peer relationships at early school age [60,61]. However, overall, children of lower SES
perceived similar quality of social relationships as those who were socially more advan-
taged in this study at preschool and early school age. Health care and social security in
Germany is universal and may reduce the disadvantages seen in samples drawn from
societies with larger social inequality [87]; thus, may have eliminated differences in social
relationship quality according to SES in this study. Finally, in line with previous findings
in infancy [59,88], children born preterm did not perceive the relationship with their par-
ents as poorer than term born children by middle childhood, despite a different start into
life [89]. Furthermore, no significant associations were found between GA and sibling re-
lationship quality. Children born at lower GA reported experiencing less fun with friends
at age 8 years; however, there were no significant associations between GA and other
qualities of their friendship relationships. However, social relationships remain a major
concern in preterm follow-up research [54-56,58,90-92]; thus, future studies should inves-
tigate trajectories of different social relationship facets from childhood into adulthood
adopting a multimethod approach and considering different degrees of GA [90,91].

Strengths and Limitations

The strengths of this study comprise data collection from a large, prospective, whole-
population cohort, which was followed longitudinally at 6 and 8 years of age, including
an important normative transition from preschool into school. Moreover, children’s own
perceptions of their social relationship qualities were assessed using standardized inter-
views, whereas many previous studies asked their parents [4,14,23]. In line with previous
studies at preschool age [47,49], children’s nominations were different for different social
relationship qualities and types in this study, which may indicate that they were able to
distinguish between different qualities. Comparability in assessments across ages was en-
sured by using the same instruments at both measurement points. The effect of formal
school entry on children’s social relationships was examined using a natural experimental
design with one group. Furthermore, the current study presented an interview for as-
sessing children’s social relationship qualities that identifies which member of their social
network is most important and first choice in satisfying certain needs [65,66]; information
that was masked by previous designs [7]. The Card-Sorting Task has good face validity
(i.e., children assign different cards to the respectively best-fitting person) and provides a
broad view of children’s different social relationships. The playful character (i.e., card-
sorting game with play figures and a board with posting slits), the forced-choice response
format, and the absence of language production requirements make the task child-
friendly and suitable for a broad range of ages in childhood [47,49] as well as for children
from different socioeconomic backgrounds. Moreover, this study provides evidence for
the use of the task in at-risk populations, for example, children with lower general cogni-
tive abilities, as has been found in children born preterm compared to term-born peers
[93]. The task comprises a variety of different qualities with both positive and negative
facets, reflected in concrete everyday activities and feelings (e.g., “never argue”, “argue a
lot”), and considers the reciprocal nature of social relationships (i.e., items originated from
the child and from the other person).

This study also has some limitations. First, studies that are more contemporary
should replicate our findings, since data collection in this cohort was administered in the
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1990s. However, other studies, which compared findings of the BLS with more recent co-
horts, showed that outcomes did not differ according to time of measurement [54], and
mothers’ and fathers’ roles in childrearing seem not to have significantly changed
throughout the last decades [71]. Second, the prediction of children’s social relationship
qualities accounted for a significant, however, modest amount of explained variance; thus,
future studies should focus on other factors (e.g., characteristics of both persons in the
dyadic relationship, environmental factors), which may contribute to children’s social re-
lationship qualities across school transitions. Third, children might have associated sev-
eral social relationships with a respective quality, but they were restricted to choosing
only one social relationship in the used task [49]. However, the BLS tested different re-
sponse formats, including rating scales, and found that the forced-choice format used in
this study worked best, in particular considering that the BLS includes a sample of chil-
dren born at neonatal risk with lower general cognitive ability [63] and children from dif-
ferent socioeconomic backgrounds. Moreover, this approach provides new insights into
which social relationship is most important and first choice in satisfying certain social
needs. Fourth, participants of this study came mostly from two-parent households and
were German-speaking; however, there is evidence of cultural and family structure dif-
ferences in children’s social relationship experiences [6,94,95]. Thus, the findings of this
study exclusively apply to majority populations in Western industrialized countries, and
future studies should investigate patterns of social relationship quality considering differ-
ent ethnic groups and family structures [25].

5. Conclusions

This study provides unique insights on how children’s social relationships with par-
ents, siblings, and friends develop from preschool to early school age. Overall, formal
school entry significantly changes parents’, siblings’, and friends’ roles in fulfilling certain
social needs in children’s daily lives. After school entry, children reported higher levels of
parental comfort, perhaps due to the new challenges they have to cope with such as aca-
demic demands and growing peer groups. Moreover, although siblings spend a great deal
of time together in their familial environment, friends seem to become increasingly im-
portant companions and preferred playmates. In contrast, conflict was found to represent
a major facet in sibling relationships that increased from preschool to early school age.
Given that sibling conflict and aggression is associated with maladjustment [29,30,85,96],
early identification is crucial, and future studies should focus more on sibling relation-
ships. Intra-individual stability in perceptions of social relationships over the two-year
assessment period differed for social relationship qualities and types; average stability
was low to modest. These results indicate that changes in social relationship qualities are
a normative part of child development and formal school entry may represent an im-
portant junction.
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9067/8/10/891/s1, Figure S1: Description of the Card-Sorting Task of the Friendship and Family In-
terview [65,66], Table S1: List of items of the Card-Sorting Task of the Friendship and Family Inter-
view [65,66], Table S2: Correlations between valence scores used for companionship composite
scores separately for social relationships with siblings and friends at 6 and 8 years (N = 1110), Table
S3: Mean valence scores for social relationship quality subscales and social relationship types ac-
cording to age at assessment (N = 1110).
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