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Abstract Children’s executive functions, encompassing in-
hibitory control, working memory and attention are vital for
their self-regulation. With the transition to formal schooling,
children need to learn to manage their emotions and behavior
in a new and complex social environment that with age in-
creases in the intensity of social interactions with peers and
teachers. Stronger executive functions skills facilitate chil-
dren’s social development. In addition, new experiences in
the social environments of school also may influence execu-
tive function development. The focus of this special section is
on this potential impact of elementary school social experi-
ences with peers and teacher on the development of children’s
executive functions. The collection of papers encompass var-
ious aspects of peer and teacher social environments, and cov-
er broad as well as specific facets and measures of executive
functions including neural responses. The collection of papers
sample developmental periods that span preschool through
mid-adolescence. In this introduction, we summarize and
highlight the main findings of each of the papers, organized
around social interactions with peers and interactions with
teachers. We conclude our synopsis with implications for fu-
ture research, and a specific focus on prevention and
intervention.

It is with great pleasure that we introduce this special section
on the impact of BChildren’s School Social Experiences and
Executive Function Development^. The kindergarten and el-
ementary school period is a critically important period of de-
velopment for children. During these years, which in western
industrial societies generally span 4–12 years of age, children
make the transition from spending much of their time in their
homes and neighborhoods, into school settings that require
them to function in the formal setting of classrooms for ex-
tended periods of time every day. Indeed, although many
young children in western industrial cultures attend daycare
programs before entering formal schooling, the social envi-
ronment in daycare is importantly different from elementary
school (Ladd, Herald, & Kochel, 2006). In school, children
have to function in homogeneous age groups which in-
creases the pressure to succeed among age mates, and
the standards for academic performance and behavioral
self-control increase with each school grade. At the
same time, the frequency and duration of interactions
with peers increases dramatically compared to daycare,
given the lower adult/child ratio in school compared to
daycare and home settings. Moreover, the role of the
teacher shifts from being primarily a caregiver in
daycare, to being a supervisor, instructor, and evaluator
of academic skill development.

The new social environment of the school classroom pro-
vides children with valuable experiences to learn and practice
social and emotional skills, to develop friendships with peers,
and to understand important social rules related to working
with teachers as authority figures. However, this new social
environment also comes with risk. For instance, in any given
school grade, 10–15 % of children will be poorly accepted or
rejected by their peers (Parker, Rubin, Erath, Wojslawowicz,
& Buskirk, 2006). More seriously, a similar percentage (13 %
to 20 % or more depending on sample) of 11 year old school
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children report being a victim of bullying at least twice in the
past month (Currie et al., 2012).

In addition to adverse experiences with peers, troubled re-
lationships with teachers are also sources of risk for children’s
development. Indeed, to be effective instructors, teachers must
connect with and care for children with warmth, respect, and
trust. Unfortunately, not all children have warm relationships
with teachers, and problems in this relationship are linkedwith
child maladjustment (Bergin & Bergin, 2009; Thapa, Cohen,
Guffey, & Higgins-D’Alessandro, 2013). There is an abun-
dance of evidence showing that adverse social experiences
with peers and teachers during the elementary school period
are linked to serious negative outcomes, including symptoms
of externalizing and internalizing problems, suicidal thoughts
and acts with hospitalization, academic underachievement,
physical illness and poor self-perceptions (Cillessen &
Lansu, 2015; Deater-Deckard, 2001; Hamre & Pianta, 2005;
Klomek, Marrocco, Kleinman, Shonfeld, & Gould, 2007,
Klomek et al., 2009; McDougall & Vaillancourt, 2015;
Parker et al., 2006; van Lier & Koot, 2010; Wang, Selman,
Dishion, & Stormshak, 2010). Despite the accumulating evi-
dence of the role of adverse social experiences on child mal-
adjustment outcomes, knowledge about the impact of such
school social experiences on children’s executive functions
is limited, particularly with respect to childhood. This is a
serious omission in the literature.

Executive functions in this special section are defined as a
‘general-purpose control mechanisms, often linked to the pre-
frontal cortex of the brain, that regulate the dynamics of hu-
man cognition and action’ (Miyake & Friedman, 2012; p. 8).
It includes three major sub-domains: inhibitory control, work-
ing memory, and attention/set shifting (Miyake & Friedman,
2012). Apart from studying executive functions in their own
right, understanding the impact of aversive social experiences
on cognitive functions may address the connection between
such social experiences and social-emotional maladjustment
outcomes as described above.

Empirical studies on the impact of adverse social experi-
ences such as rejection or exclusion by peers have shown that
rejection indeed may affect executive functions. For instance,
social exclusion is linked with poorer response inhibition
(Gomes & Livesey, 2008; Snyder, Prichard, Schrepferman,
Patrick, & Stoolmiller, 2004) and working memory (Hawes
et al., 2012). However, with some exceptions (e.g., Hawes
et al., 2012), this small literature is based primarily on samples
spanning late childhood through adulthood. Given that chil-
dren may experience social rejection swiftly after the transi-
tion to formal schooling (Gooren, van Lier, Stegge, Terwogt,
& Koot, 2011; Snyder, Horsch, & Childs, 1997), and given
that the impact of such early rejection is particularly profound
during these early years (Ladd, 2006), there is a need to ex-
amine the links with executive functions earlier in develop-
ment. Another limitation of the existing literature is that it

relies heavily on laboratory experiments, not naturalistic stud-
ies of children followed in their real social experiences.
Therefore, the broad objective of the current special section
was to study the links between school social experiences and
children’s executive function development among children
who were first assessed during the kindergarten or early years
of elementary school.

Relationships with Peers and Executive Function
Development

There are several theoretical notions explaining links between
relationships with peers and children’s executive function de-
velopment. For instance, regulatory depletion theory stresses
that stress in the regulation of social stress results in depletion
of resources, thereby impairing cognitive functions (Davies,
Woitach, Winter, & Cummings, 2008). Similarly, according to
Williams (Williams, 2001, 2007), the human responses to ad-
verse social experiences like social rejection start with a re-
flective painful response, followed by threats to the need to
belong, self-esteem, need to control, and need for a
meaningful existence. Baumeister, Twenge, and Nuss (2002)
proposed that the efforts to suppress the distress associated
with such experiences result in monopolizing the executive
functions necessary for effortful cognitive operations. Not on-
ly may such threats to the need to belong directly affect chil-
dren’s executive functioning, the typical response of children
following social exclusion will be to mitigate the stress asso-
ciated with the experience of these troubling social relations
(Williams, 2009). The efforts of children to restore good social
relationships may further use up cognitive resources. When
unsuccessful, children eventually will give up, thereby limit-
ing children’s opportunities to interact with peers or to receive
stimulation by teachers, which leads to further cognitive func-
tion impairment.

This latter part of the possible consequences of trouble-
some relations with peers highlights the importance of social
interactions, or play with peers during the childhood years,
which has been highlighted by Coplan and Arbeau (2009).
Interactions with peers have been shown to be an essential
ingredient in the development of self-regulation (Lindsey &
Colwell, 2003), to develop executive functions such as
inhibiting impulsive responses (Peterson & Flanders, 2005),
and to develop cognitive flexibility in response to social play
that rewards children for trying out new things (Bateson,
2005).

Two studies in the current special section focus on the role
of peers on children’s cognitive development. Holmes, Kim-
Spoon, and Deater-Deckard (this issue) have used a composite
score for executive function, including measures of inhibitory
control, working memory, and attention. Children were
followed across three waves from 4.5 to 15 years. In line with
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previous studies, the authors found that lower performance of
executive functions predicted increases in peer problems
across the studied period. However, and limited to childhood,
they also found that peer problems hampered executive func-
tion development. In the study by Wilde, Koot, and van Lier
(this issue), children were followed across three waves cover-
ing the early school years. Links between children’s working
memory and their relations with peers (and teachers) were
investigated. Although links from working memory and peer
likeability were found – indicating the lower working memory
abilities predicted decreases in children’s likeability – no re-
verse paths from peer experiences to children’s working mem-
ory development were found. However, links between expe-
riences with teachers and children’s working memory devel-
opment were found, as described later.

The study by Will, van Lier, Crone, and Güroğlu (this
issue) deserves particular attention because of its inclusion
of measures of brain activity during social exclusion. In this
study, children were annually assessed on their social prefer-
ence (ratio between like and dislike nominations among class-
mates) across elementary school. Using the average social
preference scores across the entire elementary school period,
the authors selected children scoring at the lower 10th (chron-
ically rejected) and upper 10th (stable accepted) percentile.
These children were subsequently invited to participate in an
fMRI study, when these children were on average 14 years of
age. In the fMRI, the adolescents with a history of chronic
rejection or stable acceptance during elementary school were
subjected to Cyberball social exclusion/inclusion (Williams &
Jarvis, 2006). The results showed that rejected children com-
pared to accepted children showed heightened activation of
the dorsal anterior cingulate cortex (dACC) during social ex-
clusion. Moreover, during the inclusion condition of
Cyberball, children were occasionally excluded but then in-
cluded in the ball tossing. Results showed that adolescents
with a history of rejection, compared to their socially accepted
counterparts, showed increased activation of the dACC and
anterior prefrontal cortex (PFC) following such incidental ex-
periences of exclusion. Activation in these regions have been
linked to conflict monitoring, expectation violations, physical
pain, and social inclusion (Botvinick, Cohen, & Carter, 2004;
Eisenberger, Lieberman, & Williams, 2003; Shenhav,
Botvinick, & Cohen, 2013; Somerville, Heatherton, &
Kelley, 2006). Moreover, higher activation of the dACC and
PFC have been linked to rejection sensitivity (Masten et al.,
2009). Therefore, these results may underscore that children’s
and adolescents’ histories of manifest rejection by classmates
makes them sensitive to new experiences of rejection or social
exclusion even at the neural activation level of analysis.

Collectively the results of these papers advance previous
work on the impact of social experiences with peers on chil-
dren’s executive functions. The results confirm previously
discovered links with executive functions facilitating or

hampering social relations with classmates, but the findings
also suggest a dynamic interplay between peer processes and
executive function skills. Note that the study by Wilde, Koot,
and van Lier (this issue) did not find paths from peer processes
to working memory. However, this study mostly focused on
positive aspects of peer relationships (i.e., likeability and hav-
ing friends). It may well be, as suggested by the study by
Holmes, Kim-Spoon, and Deater-Deckard (this issue), that
the impact of negative experiences on children’s development
is more profound that the impact of positive experiences
(Baumeister, Bratslavsky, Finkenauer, & Vohs, 2001). The
results of the study by Will, van Lier, Crone, and Güroğlu
(this issue) seem to be in line with this. Indeed, although that
study did not control for possible existing group differences in
neural activity prior to elementary school entry, the specific
differences in neural responses that logically correspond with
rejection sensitivity suggest that it was the social experience
that these children encountered – specifically, a history of
prolonged rejection versus stable acceptance by peers – that
contributed to their differential neural responses in
adolescence.

Relationships with Teachers and Executive Function
Development

Models of cognitive depletion or threats to the need to belong
may also relate well to the relationship between teachers and
children. Indeed, building solid and supportive relations with
teachers (as well as peers) has been described as a key com-
ponent to children’s healthy and positive development
(Jennings & Greenberg, 2009). Two studies in this special
section have focused on the impact of the teacher child rela-
tionship on children’s executive functions. The study by
Cadima, Verschueren, Leal, and Guedes (this issue) focuses
on the impact of teachers at both the dyadic and classroom
level on children’s self-regulation, measured as attention,
working memory and inhibitory control. Children who were
on average almost 5 years old were followed across one
school year. The authors found that dyadic level teacher-
child closeness predicted increases in self-regulation across
the school year. Moreover, an interaction between
classroom-level teacher instructional quality and children’s
initial levels of self-regulation was found. Girls (but not boys)
with the lowest levels of self-regulation at the beginning of the
year increased the most in their self-regulation if exposed to
high quality teacher instruction.

The study by Wilde et al. (this issue) also reports the likely
impact of the teacher-child relationship, specifically with re-
spect to children’s working memory development. They
found that teacher-child conflict predicted a less favorable
development of working memory skills across the studied
period — above and beyond reciprocal paths from working
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memory to teacher-child conflict. No such predictive links
were found for teacher-child warmth. All these association
were similar for boys and girls.

Again, the papers from this special section extend to the
previous literature by showing that in addition to relationships
with peers, relationships with teachers play a vital role in the
shaping of children’s executive function development. The
study by Cadima, Verschueren, Leal, and Guedes (this issue)
shows that this influence can be at both the dyadic level, and
the classroom level among children at highest risk for prob-
lems in development. Moreover, the finding that dyadic
teacher-child relationship characteristics could affect chil-
dren’s working memory development, beyond possible re-
verse paths (Wilde et al., this issue), again suggests a dynamic
interplay between children’s characteristics and their social
environment. This is a bidirectional process that has been
previously found for other more overt child characteristics
such as conduct problems (Mercer & DeRosier, 2008;
Sturaro, van Lier, Cuijpers, & Koot, 2011).

Conclusion

The papers in this special section advance our knowledge on
the developmental links between school social experiences
and children’s executive functions in a number of ways.
They extend previous work by linking peer and teacher-
child relationship characteristics to executive functions in
childhood, using rigorously executed longitudinal designs.
All papers in this special section used measures of everyday
social experiences, measured in the real lives of the children
and adolescents. Thus, not only extreme experiences like mal-
treatment (Beers & De Bellis, 2002) but also subtle, typical
experiences may advance or hamper children’s cognitive de-
velopment at the behavioral and neural levels of analysis.
Collectively, the papers in this special section also show that
adverse social experiences during the elementary school peri-
od seem to affect both executive functions in general (Cadima
et al., this issue; Holmes et al., this issue) and specific aspects
of executive functions (Wilde et al., this issue).

There is now rapidly growing consensus on the potential
hazardous effects of harsh school social environments on chil-
dren’s maladjustment. The papers in this special section add to
this by showing how such experiences affect children’s exec-
utive function development. More effort is needed to under-
stand the dynamic interplay between child characteristics and
the child’s social environment, including more insights into
which characteristics of the child make them more or less
susceptible to the impact of such school adverse social expe-
riences. It also urges us to direct research at understanding
how school and classroom structures and processes are linked
to the development of negative peer experiences. A recent
series of papers in this same journal addressed this topic by

focusing on how school and classroom factors were linked to
bullying perpetration and victimization (Brendgen & Troop-
Gordon, 2015).

The ultimate goal is to develop programs that prevent chil-
dren from experiencing adverse social experiences. For in-
stance, classroom management programs have been found
effective in improving both classroom peer and teacher-child
relations, thereby positively affecting children’s outcomes
(Leflot, van Lier, Onghena, & Colpin, 2010; Witvliet, van
Lier, Cuijpers, & Koot, 2009). But the papers in this special
section also suggest that such prevention efforts may need to
be directed at multiple levels of the school context. Preventing
victimization may already be a challenge, but the papers in
this section have shown that even more passive processes like
peer likeability, and evocative processes in the teacher-child
relationship, are influential. Therefore, further investments are
required in multi-component programs that encompass ele-
ments of systematic monitoring, school policies, classroom
management, and dyadic relationship in the classroom. Such
programs should also focus on secondary prevention, to help
susceptible children who despite the components focusing on
facilitating prosocial classroom interaction are nonetheless
experiencing the impact of adverse social experiences during
the elementary school period. Finally, nesting such preventive
intervention programs in a randomized controlled study de-
signmay provide us with the critical test of the suggested links
between children’s social experiences and their executive
functions development found by the studies in this special
section. Indeed, despite the strengths of the longitudinal de-
signs used, a necessary step in our knowledge on this would
be to study using experiments whether the impact of social
experiences on children’s executive functions is mitigated
when prevention is successful in minimizing children’s expo-
sure to adverse school social experiences (Howe, Reiss, &
Yuh, 2002; Rutter, 2002, 2003).
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