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CHAPTER 1
In the early 20th century, the behaviorists’ idea was that childhood development could be
directed in any way possible, depending on the environment and regardless of the individual
child’s characteristics. As Watson (1930) put it:
“Give me a dozen healthy infants, well-formed, and my own specified world to bring
them up in and I'll guarantee to take any one at random and train him to become any
type of specialist I might select – doctor, lawyer, artist, merchant-chief and, yes, even
beggar-man and thief, regardless of his talents, penchants, tendencies, abilities,
vocations, and race of his ancestors.” (p. 82)
We now know, however, that the behaviorists’ views are too simple and child development is
much more complicated than this. In fact, child development occurs through a constant
interplay between children’s own characteristics and that of their environment. As explained
by Bronfenbrenner’s ecological systems theory, child development is steered by risk (and
protective) factors from within the child and his (close and extended) environment
(Bronfenbrenner, 1992). When a child enters elementary school, it enters a whole new social
environment characterized, amongst others, by interactions with peers and teachers that often
differ from those in the preschool years. The child enters this new social environment with
favorable and unfavorable characteristics of his own and those from his home context. It is
believed that it is this interaction between the child’s risk constituted by the unfavorable
characteristics he/she brings, and its new school environment, that explains these children’s
pathways towards unfavorable developmental outcomes.
Although, in the broad literature on child development, numerous factors have been
identified that increase the risk of child maladaptation, in this thesis I will focus on four risk
variables, from the child and home domain, which have been previously established as
markers for child maladaptation at school entry. Child risk factors that are present and salient
in children at elementary school entry, and which have been linked with broad indices of
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maladaptation, may be (1) low school readiness (e.g. Sabol & Pianta, 2012) and (2)
inattention (e.g. Barriga et al., 2002; Horn & Packard, 1985). These may be first indicators of
child development going awry. Moreover, children enter school with a certain level of (3)
neuro-cognitive abilities, which in turn may be linked to the levels of school readiness and
inattention they display. These neuro-cognitive abilities, or rather the lack thereof, of which
working memory seems to be a centrally important one, may be another important general
factor in predicting suboptimal development in several domains (e.g. McEvoy, Rogers, &
Pennington, 1993; Riggs, Jahromi, Razza, Dillworth-Bart, & Mueller, 2006). Finally, (4) next
to school entry risk within the child, early risk may also be present in the child’s environment,
of which the home context may be most dominant at school-entry age. Examples of such
home risk factors may be maternal psychopathology and sub-optimal parenting (for an
overview, see for example Ladd & Pettit, 2002).
We know from previous studies that these four risk factors are predictive of children’s
psychosocial and academic development (Duncan et al., 2007; Horn & Packard, 1985; Ladd
& Pettit, 2002; McQuade, Murray-Close, Shoulberg, & Hoza, 2013). Regardless of which risk
factor we look at (i.e., child factors such as school readiness, inattention, or working memory
and home risk such as maternal psychopathology), we also know that these risk factors do not
operate in isolation. As stated, and according to Bronfenbrenner’s model, upon entering
elementary school, the risk variables that a child brings to this new social setting, will likely
start to evoke unfavorable responses and interactions with its peers and teacher in a bidirectional manner. However, surprisingly, this insight into the role relationships with peers
and teachers play in the pathways of children’s risks toward maladaptation is limited. The
focus of this dissertation, therefore, is to assess to what extent children’s relations with peers
and teachers across the elementary school period influence or determine the degree to which
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children’s risk factors (from within the child itself or its home context) come to expression in
their developmental outcomes.

Elementary School: A Social Challenge
When young children enter elementary school, they enter an environment intended to
foster their development. This environment is demanding in many ways, as across the school
period children need to show expected behavior and prosper academically within an
increasingly more complex social environment with peers and teachers (Rimm-Kaufman &
Pianta, 2000). Although many children in western societies have attended daycare before
entering kindergarten in elementary school, formal schooling is different in two important
ways. First, in comparison to daycare, the adult-child ratio is generally much lower in formal
schooling than in daycare. Moreover, the role of the authority figure in elementary school is
primarily to teach children academically, not to nurture them, as was the primary role of the
adult in daycare. Thirdly, performance standards, both academically and socially, are much
higher in formal schooling than in daycare (see for example Rimm-Kaufman & Pianta, 2000).
Within this new school environment we expect children to grow emotionally,
behaviorally, socially and academically. Unfortunately, a substantial proportion of children in
kindergarten and first grade elementary school already experience psycho-social problems.
Carter and colleagues (2010) even found that one in five kindergarten and first grade children
met the criteria for a psychiatric disorder. Once problems have been established, these
become intertwined in multiple developmental domains, increasing the risk for developing
serious developmental maladaptation (see for example Côté, Vaillancourt, LeBlanc, Nagin, &
Tremblay, 2006). Ultimately, these children are at risk for serious negative developmental
outcomes, such as delinquency, school drop-out and psychiatric disorders (Driessen et al.,
2005; Duncan et al., 2007; Ensminger & Slusarcick, 1992; Fergusson, Boden, & Horwood,
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2009; Fergusson, John Horwood, & Ridder, 2005; Heckman, 2006; Hinshaw, 1992; Moffitt,
Caspi, Harrington, & Milne, 2002; Roeser, Eccles, & Freedman-Doan, 1999; Sabol & Pianta,
2012; Verhulst & Der Ende, 1997). Clearly, the elementary school period is a period in which
(mild) forerunners of later negative outcomes become further expressed, and develop into the
described serious negative outcomes. Therefore, the objective of this dissertation is not just to
understand which early risk factors are predictive of suboptimal development, but to
understand how early child personal risk or children’s home contextual risk, in the context of
the social experiences of children during the elementary school, lead to negative
developmental outcomes.
A logical mechanism that may explain why early child risk develops into more serious
negative outcomes over the elementary school period is the social experience with teachers
and peers that children encounter during these years. Quite some children experience
difficulties in their social encounters in the school context. For instance, approximately 1015% of children experience peer rejection, and up to 20% become victim of bullying by peers
(Currie et al., 2009; Rubin, Bukowski, & Parker, 2006). Such adverse social experiences have
been linked with the development of maladjustment (Rubin et al., 2006; Sroufe, Egeland,
Carlson, & Collins, 2009). Importantly, adverse social experiences in elementary school may
be predicted by children’s risk factors, but subsequently predict the further development or
aggravation of the risk status of the child through a complex interplay (e.g. van Lier et al.,
2012). However, children’s social experiences in elementary school can be effectively
targeted by preventive intervention programs. Therefore unraveling how such child- or child
home contextual risk factors may come to expression in child development, within the context
of their developing social relations with peers and teachers during elementary school, would
provide clues as to when and where to intervene.
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Child Risk Variables at School-entry and Pathways to Negative Outcomes
Several factors present upon elementary school entry, have consistently been proven
as important in childhood development and include the factors addressed in this thesis: low
school readiness (e.g. Duncan et al., 2007), high level inattention (e.g. Barriga et al., 2002;
Horn & Packard, 1985), low neuro-cognitive development (i.e. working memory, e.g.
McQuade et al., 2013), and home contextual risk factors (e.g. Ladd & Pettit, 2002). Previous
studies have indeed shown that these factors are directly associated with several negative
outcomes, such as school drop-out, low academic achievement, and emotional and behavioral
problems (Barriga et al., 2002; Duncan et al., 2007; Horn & Packard, 1985; Ladd & Pettit,
2002).
We hypothesize, however, that these risk factors do not only directly lead to negative
outcomes. Children who enter elementary school with low school readiness or inattention
problems are often characterized by lower coping and regulative capacities (see for example
Eisenberg, Valiente, & Eggum, 2010; Mashburn & Pianta, 2006). Such capacities are needed
to adapt and prosper in a complex social environment such as elementary school. Therefore,
children with low school-readiness likely lack the skills to cope with the challenging
environment. Indeed, the elementary school social context, with interactions with peers and
teachers, is an important one in children’s development as they are required to be social, to
behave, and to learn in a social way, by doing, for example, group work (Entwisle &
Alexander, 1993; Miller et al., 2003). Children with low school-readiness or other
disadvantageous characteristics, like high levels of inattention or low working memory, may
be at risk for emotional, behavioral and academic problems because they lack exactly these
skills (Sabol & Pianta, 2012). It could be social problems in particular that play a key role in
the developmental processes linking children’s risk to maladaptation.
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Empirical evidence for parts of this hypothesized indirect effect exists, though the full
indirect effect has not been assessed previously, to our knowledge. Nevertheless, several
studies have shown that for example school-readiness is associated with problems in social
adjustment during the elementary school period (Hamre & Pianta, 2005). Moreover, there is
an abundance of research showing social problems to be associated with negative
developmental outcomes, such as academic achievement (e.g. Buhs & Ladd, 2001; Buhs,
Ladd, & Herald, 2006; Sroufe et al., 2009; Véronneau, Vitaro, Brendgen, Dishion, &
Tremblay, 2010). For example, having positive relationships with peers and teachers has been
associated with higher academic achievement (Buhs & Ladd, 2001; Buhs et al., 2006;
Véronneau et al., 2010), and more positive emotional and behavioral outcomes (e.g. Menting,
Koot, & van Lier, 2015).
Children’s (neuro-)cognitive development encompasses yet another domain essential
in children’s development in elementary school and may foster, or hinder children’s
developmental outcomes. More importantly, as cognitive development occurs within the
school’s social context, limitations in the neurocognitive and the social domain likely
influence each other (see also McClelland, Morrison, & Holmes, 2000; Silver, Measelle,
Armstrong, & Essex, 2005). Although there are multiple cognitive functions, working
memory seems to be a centrally important one and can be defined as the cognitive process of
keeping a limited amount of information in the focus of attention and manipulating it during a
short period of time (Klingberg, Forssberg, & Westerberg, 2002a, 2002b). It is one of the
executive functioning skills that are essential for organizing, executing, and inhibiting
behavior, and hence are indispensable for children’s functioning in social situations (Riggs et
al., 2006).
The joint influence of children’s working memory and social interactions may go in
various ways. First of all, children’s working memory and their social relations may mutually
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influence each other. That is, children who enter school with high working memory may have
skills that enable them to establish more positive social relations with teachers and peers at
school (Monks, Smith, & Swettenham, 2005; Shallice, Burgess, & Robertson, 1996).
Similarly, the school social environment may be a breeding ground for neuro-cognitive
development. That is, engaging in the complex, positive social interactions with peers and
teachers may be essential for children in learning to understand social information, in
effectively storing and manipulating this information and retrieving it in complex social
decisions, thereby fostering neuro-cognitive functions (Roy F Baumeister, DeWall, Ciarocco,
& Twenge, 2005; Roy F. Baumeister, Smart, & Boden, 1996; Roy F Baumeister, Twenge, &
Nuss, 2002; Davies, 2008; Williams, 2009).
Alternatively, it may be the case that the impact of neuro-cognitive abilities on child
development depends on the peer social environment the child is experiencing (see also
Hinson, Jameson, & Whitney, 2003; Ramirez, Gunderson, Levine, & Beilock, 2013). In other
words, the extent to which the development of working memory affects the child’s
developmental outcomes, like its behavioral development, may depend upon his/her
experiences in the school social environment. Working memory plays an important role in the
development of behavior problems (Aronen, Vuontela, Steenari, Salmi, & Carlson, 2005;
Johnson, 2012; Schoemaker, Mulder, Deković, & Matthys, 2013). As mentioned earlier,
working-memory enables children to process and evaluate environmental input, to select a
possible response option based on considerable evaluation and to learn from the resulting
feedback on the behavioral response chosen. Children with higher working-memory skills
may, therefore, be more likely to show appropriate behavioral responses in encounters with
their peers, compared to children with lower working-memory skills (see also Endres,
Rickert, Bogg, Lucas, & Finn, 2011; Hinson et al., 2003). Similarly, the relationship a child
has with his or her teacher, also affects children’s behavioral development (Martin, 2014;
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Silver et al., 2005). Experiencing a positive teacher-child relationship will make children feel
safe and secure, providing them with a role-model that will teach the social rules in the school
setting, teaching them how to behave (e.g. Howes & Hamilton, 1992; Verschueren &
Koomen, 2012). However, what is missing in our knowledge is how the teacher-child
relationship, may interact with a child’s working memory ability in predicting children’s
behavioral development.

Intervening at the Social Level
If social problems are, indeed, an explanatory mechanism in the association between
(an) early child risk factor(s) and negative behavioral and academic developmental outcomes,
an intervention aimed at fostering children’s prosocial relations with peers should affect the
impact of the risk factor on children’s negative outcomes. As such, fostering social relations
within the classroom during the first years of elementary school may prevent children at risk
at school entry to develop poor social relations with peers, thereby preventing them from
developing negative outcomes. Therefore, the last aim of this dissertation is to assess whether
fostering children’s peer relations within the classroom protects children who come from an
at-risk home environment, from developing adverse behavioral outcomes. Employing this
experimental design will allow us to provide unique empirical evidence on the role of the
social context as an explanatory factor in at risk children’s pathways toward negative
outcomes.

The present thesis
Questions addressed in this thesis
In summary, research has shown that certain child risk factors present in early elementary
school from both the child level and the home context level, may be markers for children’s
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risk for developing emotional, behavioral and academic problems. The association between
these factors and later problems may be a direct one, but may also reflect an indirect relation
via social development. Although this latter option is theoretically plausible, the indirect
association has (to the best of our knowledge) not yet been assessed empirically. Therefore,
the overarching aim of the current dissertation is to assess to what extent children’s social
school contexts, in this case their relations with peers and teachers, influence or determine the
degree to which children’s personal or home contextual risk factors come to expression in
their development(al outcomes).
The five empirical studies included in this dissertation were all nested within this
overarching goal. The first set of studies covered the entire elementary school period. We
assessed whether low school readiness (chapter 2) and high inattention (chapter 3) at school
entry predicted early adolescent poor academic performance, and particularly whether social
problems during the elementary school period are reflecting an explanatory, mediating
process leading from initial risk to such adverse outcomes. We subsequently focused on a
central aspect of children’s (neuro-) cognitive development, specifically working-memory.
We aimed to understand how working memory develops, or impacts child behavior in the
context of children’s social development during the first years of elementary school. From
previous research we know that working memory is predictive of children’s social
development. We, however, also aimed to test whether, besides working memory predicting
children’s social relations with teachers and peers, working memory is in turn also predicted
by children’s social relations at school. Moreover, the impact of working memory on
children’s development may also depend upon the child’s social experiences, such as the
child’s experiences with the teacher. Therefore, we assessed bidirectional effects between
working memory and children’s social relations (chapter 4) and tested whether the
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prospective association between working memory and conduct problem development depends
on children’s relationship to their teacher (chapter 5).
Lastly, as the proof of the pudding is in the eating, we tested the implied hypothesis
that if children’s social relations in school indeed affect the degree to which the child’s risk
becomes expressed in children’s outcomes, fostering children’s (pro-)social relations through
an intervention would amend at-risk children’s suboptimal development. Therefore, in chapter
6, we studied whether children who come from an at-risk home context, compared to a lowrisk home context, were positively impacted by a classroom-based intervention aimed at
fostering prosocial peer relations. Specifically, we studied whether improved relations with
peers among at-risk children, when compared to controls, explained why specifically these atrisk children showed reductions in behavioral problems compared to controls.

Structure of the thesis
Taken together, within this overarching goal to understand how elementary school social
relations with peers and teachers may explain why children with personal or home contextual
risk-factors develop maladaptive outcomes, the following studies were conducted:
Chapter 2
Kindergarten School-readiness and its Predictive Pathways to Secondary Education-level.
This study aimed to assess whether poor school-readiness linked to secondary education-level
via emotional, behavioral and social problems over the elementary school period.
Chapter 3
Longitudinal Links between Attention Deficits and Academic Achievement: The Intermediate
Role of Peer Social Factors. The aim of this study was to test whether children’s relationships
with peers (i.e. peer rejection and affiliation with inattentive, peer-rejected and low-achieving
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peers) constitute the link between these children’s early inattention problems and their
academic achievement in high school.
Chapter 4
Developmental Links Between Children’s Working Memory and their Social Relations with
Teachers and Peers in the Early School Years. In this study we assessed the developmental
links between children’s working memory development and their relations with teachers and
peers across kindergarten and early elementary school.
Chapter 5.
Working Memory’s Protective Effect on Children’s Externalizing Problem Behavior
Development and the Role of the Teacher-Child Relationship. In this study we examined
whether the effect of children’s working memory in the prediction of children’s externalizing
problem behavior was affected by the quality of the teacher-child relationship.
Chapter 6
Impact of Maternal Psychopathology and Parenting Behaviors on the Effectiveness of an
Early Elementary School Intervention Program Targeting Conduct Problems. In this study
we assessed whether fostering social relations through an intervention was particularly
beneficial for children who were at-risk due to factors within their home context, specifically
maternal psychopathology and a problematic mother-child relationship.

Samples and Designs of Studies
To address the five key questions outlined in the previous section, we used four longitudinal
datasets. Table 1 presents an overview of the chapters and the samples used for each of the
studies. In chapter 2, we used a longitudinal dataset including 420 children from the general
population from age 5 to 11 years. Teacher reports were collected regarding children’s
school-readiness and their internalizing, externalizing and social problems. As an outcome
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measure we used children’s recommended level of high school, which in the Netherlands is
given to all children by the school at the end of elementary school and determines the level of
secondary school children will be admitted to.
In chapter 3, data from a longitudinal study in Canada was used. This dataset
contained information from 457 children followed from age 7 to age 13 years. We used
teacher-reported inattention at age 7 and academic achievement during elementary school and
the beginning of high school. Children’s social status among peers and characteristics of their
friends during elementary school were included as intermediary processes.
One dataset was used in chapters 4 and 5. The data came from a longitudinal study
assessing 1109 children from 61 kindergarten and first grade classes, using yearly
assessments with children, their teachers and peers. Data covering ages 5-7 years (three
assessment waves) were used. Working-memory was assessed using iPads to complete a
visuospatial working-memory task. Peer nominations were collected to assess children’s
social status within the classroom. To assess children’s relationships with their teachers,
children reported on the amount of warmth and conflict they experienced in their relationship
with their teacher. Externalizing behavior problems were reported by the teacher, for each
child individually.
In chapter 6, data from 554 children participating in a Dutch longitudinal intervention
study was used. Children came from 30 schools and were followed across kindergarten to
second grade elementary school (age 6 to age 8 years). Schools were randomly assigned to the
intervention or a control condition. Children’s home context risk, as indexed by maternal
psychopathology and the mother-child relationship was assessed through parent reports.
Children’s acceptance by peers and their behavior problems were annually assessed using
peer nominations and teacher reports, respectively.
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Table 1
Overview of the chapters and the samples used for each of the studies in this dissertation

Chapter

Dataset used

2

South Holland Study

Waves

N

Age

Research question(s)

3

420

5-11

Is poor school-readiness linked to secondary education-level via emotional, behavioral and
social problems over the elementary school period?

3

Val d’Or data,

7

457

7-13

Canada

Can children’s school social context (i.e. peer rejection and affiliation with inattentive,
peer-rejected and low-achieving peers) explain the association between children’s early
inattention and their high school academic achievement?

4

Happy children,

3

1109

5-7

happy adolescents?

Does working memory ability predict children’s relations with teachers and peers, and
secondly, do these relations with teachers and peers predict children’s working memory
development?

5

Happy children,

3

1109

5-7

happy adolescents?
6

Dutch GBG trial

Does the effect of children’s working memory on the prediction of children’s externalizing
problem behavior depend upon the quality of the teacher-child relationship?

3

554

6-8

Does fostering children’s peer relations through a classroom-based intervention program
protect children who come from an at-risk home environment, from developing adverse
behavioral outcomes through improving children’s acceptance among peers?
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Abstract
Background: Children who enter kindergarten with poor school-readiness are at risk of poor
academic achievement across elementary school. The developmental pathways explaining this
association are however, poorly understood. Aims: This study aimed to assess whether poor
school-readiness linked to secondary education-level via emotional, behavioral and social
problems over the elementary school period. Sample: A total of 420 children (215 boys, 205
girls) were followed longitudinally at ages 5 and 10. Methods: Teachers assessed children’s
school-readiness in kindergarten. Parent and teacher reports on the emotional, behavioral and
social problems at ages 5 and 10 were available. Secondary education-level at age 11 was
defined as the secondary school level advised by the child’s teacher. Results: Results
indicated that secondary education-level was directly predicted by kindergarten schoolreadiness, but only among girls. In addition to this, school-readiness predicted social
problems across elementary school, which additionally linked to secondary education-level.
This pathway applied to both boys and girls. Additionally, age 5 social problems predicted
increases in emotional and behavioral problems over the elementary school period.
Conclusions: These results indicate that school-readiness is an important marker for school
success and psychological adjustment during the elementary school period. In addition, social
problems during elementary school, possibly evoked by poor school-readiness in
kindergarten, have a unique effect predicting children’s secondary education-level for boys
and girls. Implications for research and practice are discussed.
Keywords: school-readiness, secondary education-level, emotional-, behavioral-, social
problems

28

CHAPTER 2
Children who experience academic difficulties by the end of elementary school are at
increased risk of not completing further education, unemployment and mental health
problems at later ages (Driessen et al., 2005; Ensminger & Slusarcick, 1992; Heckman, 2006;
Hinshaw, 1992; Roeser, Eccles, & Freedman-Doan, 1999; Verhulst & Der Ende, 1997). Low
academic outcome at the end of elementary school can be traced back to limitations in sociobehavioral and cognitive functioning at the start of elementary school, conceptualized as poor
‘school-readiness’ (e.g. Carlton & Winsler, 1999; DiPrete & Jennings, 2012; Duncan et al.,
2007; Lewit & Baker, 1995; Sabol & Pianta, 2012). The association between individual
differences in school-readiness and later academic outcome may reflect a direct predictive
pathway describing the immediate effects of school-readiness on the learning process.
However, the amount of variance in academic achievement explained by early schoolreadiness is somewhat small, even over shorter time periods. For example, in a study by
Romano and colleagues (2010) school-readiness explained only 11% and 2% of explained
variance in third grade reading and math achievement, respectively. One possible explanation
for this is that in addition to direct effects, low school-readiness leads to the development of
emotional, behavioral and social problems that in turn, hamper the learning process and thus
add to the explanation of low academic-outcome. In the current study we operationalized
academic-outcome as the level of education children were advised to follow in secondary
school. Therefore, the aim of this study is to assess whether in addition to a direct link
between kindergarten school-readiness and advised secondary education-level, indirect links
from school-readiness to secondary education-level via emotional, behavioral and social
problems can be found. Our aims were assessed in a sample of Dutch children from the
general population who were followed from kindergarten to the end of elementary school.
Although advised secondary education-level will be the outcome in our study, our
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introduction will focus on the broader term ‘academic-outcome’ as previous studies have
operationalized academic-outcome in different ways.
Children scoring low on school-readiness often show emotional, behavioral and social
problems as well as cognitive problems (e.g. Duncan et al., 2007; Lewit & Baker, 1995;
Romano et al., 2010; Sabol & Pianta, 2012). These children start school at a disadvantaged
level and are likely to continue on less optimal learning and socio-emotional developmental
trajectories, ultimately leading to lowered academic-outcomes (Love et al., 2005; Weikart &
Schweinhart, 1997). Hoping to improve children’s academic-outcomes, intervention programs
have been implemented to improve their school-readiness (Currie & Thomas, 1995; Weikart
& Schweinhart, 1997). For example, the program Head Start aims to improve schoolreadiness in children at risk for low school-readiness from birth to age five, targeting learning
skills and socio-emotional skills in particular (McKey et al., 1985). One of the main reasons
for targeting school-readiness is that once in school, children’s academic performance is fairly
stable over the elementary school period (Kowaleski-Jones & Duncan, 1999; La Paro &
Pianta, 2000; Pungello, Kupersmidt, Burchinal, & Patterson, 1996). An extensive metaanalysis by La Paro and Pianta (2000) reported medium stability for academic achievement
from kindergarten into the early elementary school years.
Given that targeting school-readiness may, however, be difficult and not successful in
all cases, knowledge on factors that contribute to the stability of (poor) academic development
is important as this may direct (additional) intervention to children’s needs during elementary
school. With regards to this, it seems that the question as to why children’s academic
achievement remains stable during a period in which children are immersed in learning
environments remains unanswered. Of course, inherited or early-acquired intellectual abilities
might set the stage for academic achievement and limit changes in performance. However, it
is also likely that over time, early academic achievement becomes intertwined with behavioral
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difficulties that accentuate or aggravate the risk associated with early low school-readiness or
achievement, thereby hampering children’s ability to outgrow it (e.g., Morgan, Farkas & Wu,
2009). The development of emotional and behavioral problems during elementary school on
the one hand, and social problems on the other, may be among the underlying mechanisms
explaining the association between school-readiness and academic-outcome.
Emotional and behavioral problems
A low score on school-readiness at school entry may signal a risk of early
development of emotional and behavioral problems (e.g. Lewit & Baker, 1995; Morgan,
Farkas, & Wu, 2009). Elliott and Mirsky (2002) hypothesized that early problems will lead to
the development of aggression and anxiety in children because they limit a child’s capacity of
coping with the challenges the environment has to offer. Lowered school-readiness may thus
mark limited capability of adapting to the school environment leading to the experience of
feelings of frustration and anxiety which set the stage for the development of emotional and
behavioral problems. A study by Morgan, Farkas and Wu (2009) found support for this
hypothesis. Low task-focused behaviors in kindergarten and low reading-readiness predicted
emotional and behavioral problems respectively, in grades 3 and 5. Similarly, reading
problems in first grade were found to be associated with emotional and behavioral problems
in third grade, even after controlling for earlier emotional and behavioral problems (Morgan,
Farkas, Tufis, & Sperling, 2008). The symptoms of emotional and behavioral problems may
in turn, add to the development of academic problems. Children with emotional or behavioral
problems often have difficulty concentrating on and completing schoolwork and generally
participate less in classroom activities, resulting in lower academic achievement (American
Psychiatric Association, 2000; Arnold, 1997). Several studies confirm the association
between emotional problems and low academic-outcome. For example, Entwisle, Alexander
and Olson (2005) found that symptoms of emotional problems better predicted academic
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success than early achievement scores. Similarly to children with emotional problems,
children with behavioral problems show difficulties with schoolwork and participate less in
classroom activities thereby reducing their opportunities to learn (Abikoff et al., 2002;
Hinshaw, 1992). Not surprisingly, several studies demonstrated prospective associations
between behavioral problems and academic achievement (e.g. Alexander, Entwisle, &
Dauber, 1993; Brennan, Shaw, Dishion, & Wilson, 2012).
In sum, previous studies have found prospective associations between schoolreadiness and emotional and behavioral problems and between emotional and behavioral
problems and academic-outcome. These studies appear to suggest an indirect effect of schoolreadiness on academic-outcome via emotional and behavioral problems. Previous studies,
however, have not tested the total indirect path which is required before any firm conclusions
regarding the presence of this indirect path can be drawn.
Social problems
The development of social problems during elementary school may constitute a
second factor explaining the association between school-readiness and academic-outcome.
When children enter elementary school they enter a new social context (Entwisle &
Alexander, 1993), in which they have to function for a significant amount of time each day.
Children with low school-readiness are often yet to possess the skills to function in this social
context of peers and teachers (Sabol & Pianta, 2012); that whilst the school environment
requires children to quickly adapt socially (Miller et al., 2003). Children with low schoolreadiness might not be capable of meeting high demands of this new setting and may struggle
to develop positive social relationships. Low school-readiness may cause children to be at risk
of isolating themselves from peers or having problems establishing adequate relationships
with peers and teachers because of stigmatization or feelings of low-efficacy. These social
problems will in turn begin to negatively influence academic-outcomes as positive social
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relations are essential to learn from teacher instructions or peer interactions (Ladd, 2007;
Ladd, Birch, & Buhs, 1999; Newcomb, Bukowski, & Pattee, 1993).
Empirical evidence exists for the association between school-readiness and social
problems (Hamre & Pianta, 2005) and between social problems and academic-outcome
(Ladd, Birch, & Buhs, 1999). Hamre and Pianta (2005) showed that 5-6 year old children that
score highly on risk for school failure (including problems with attention, classroom behavior,
social skills and academic competence) were more likely to develop social problems in first
grade. A study by Hair and colleagues (2006) assessed kindergartners on their schoolreadiness and found that early school-readiness was associated with later academic- as well as
social-adjustment. More specifically, the children that fitted one of the risk profiles for
school-readiness at kindergarten later obtained lower scores both academically and socially.
Similarly, Sabol and Pianta (2012) found that 4-5 year old children with less than optimal
school-readiness profiles showed more social problems in fifth grade. Empirical evidence for
the association between social problems and academic-outcome is also available. Children
with above average academic achievement are more likely than those with below average
achievement to have positive peer relationships (Austin & Draper, 1984). Having positive
relationships with peers and teachers at the start of kindergarten is associated with more
classroom participation and higher achievement at the end of kindergarten (Ladd, Birch, &
Buhs, 1999). In addition, children’s school performance at the end of kindergarten was found
to depend on children’s earlier peer relationships (Ladd, 1990). Arnold, Kupersmidt, VoeglerLee and Marshall (2012) found that social functioning predicted academic development even
after controlling for other problems such as aggressive behavior and inattention. However, as
is the case with emotional and behavioral problems, the indirect path from school-readiness to
academic-outcome via social problems has not been tested.
Gender differences
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Based on previous studies conclusions cannot be drawn regarding possible gender
differences in the associations between early school-readiness and later academic-outcome via
emotional and behavioral problems and social problems. It is well-established that in early
childhood boys display higher levels of behavior problems but experience less problems with
emotions, social competence and cognitive skills in comparison to girls (Bulotsky-Shearer,
Dominguez, & Bell, 2012; DiPrete & Jennings, 2012). However, although mean level
differences between boys and girls in the variables of interest have been reported, findings are
inconsistent regarding gender differences in the association between these variables. A study
by Pagani, Fitzpatrick, Archambault and Janosz (2010) for example, showed that early
school-readiness affected later academic level more strongly for girls than for boys.
Moreover, Bulotsky-Shearer, Bell, Romero and Carter (2013) reported that social problems
only mediated the effect of early emotional problems on academic achievement for girls and
additionally found no association between behavioral problems and academic problems for
boys. In contrast, Duncan and colleagues (2007) found that early school-readiness is
associated with later outcomes irrespective of child’s gender.
The present study
This study will examine to what extent school-readiness is predictive of later
academic-outcome, operationalized as advised secondary education-level, directly or
indirectly via emerging emotional and behavioral problems and social problems. In doing so,
we will include emotional and behavioral problems and social problems longitudinally as
previous research has shown transactional links over time between these variables (Carlson &
Cantwell, 1980; Mesman, Bongers, & Koot, 2001). We expect that school-readiness at
kindergarten significantly predicts children’s secondary education level. Additionally, we
expect that school-readiness at age 5 is associated with the presence of emotional, behavioral
and social problems, which persist over the elementary school period. Lastly, we expect that
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secondary education-level is predicted both directly from school-readiness assessed at age 5,
and indirectly from school-readiness via emotional, behavioral and social problems that
originate and continue through the elementary school period.
In assessing these hypotheses we will test for possible gender differences. As
discussed above, mean level differences between boys and girls in the variables of interest
have been reported; findings however, are inconsistent regarding gender differences in the
association between these variables. For this reason we do not have specific a priori
hypotheses regarding gender differences in the associations between the variables of interest
over time.
Methods
Sample
Participants in this study were 420 children (215 boys, 205 girls, mean age = 2.58
years, SD = 7.3 months) randomly drawn from inoculation registers in the Dutch province
Zuid-Holland and the municipal population register of Rotterdam. These children were
followed longitudinally at ages 5 (wave 2) and 10 (wave 3). Additional information was
collected on academic-outcome at age 11. Written informed consent was obtained from
parents prior to each assessment. More detail on the sample can be found in Mesman and
Koot (Mesman & Koot, 2000a, 2000b). This study was approved by the medical-ethical
committee of the Erasmus University Rotterdam/University Hospital Dijkzigt. At age 5 all but
three participating children were in different school classes. Only children for whom data was
available on at least one of the two waves (wave 2 and/or wave 3) and/or on advised
secondary education-level were included in the present study (N = 397, 94.52%). Children
that were excluded (N = 23, 5.48%) did not differ from included children on age at both
assessments (F (1, 345) = 1.53, p = .22 at age 5, and F (1, 345) = .62, p = .43 at age 10),
gender (χ2 (1) = .01, p = .55), or socioeconomic status (χ2 (2) = 5.51, p = .06).
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Measures
School-readiness was assessed at age five using teacher reports on the Nijmegen
Observation Scale for Pre-schoolers (NOSP; Rost, 1992). The NOSP consists of 43 items that
are scored on a 7-point Likert scale assessing school related social-emotional competence.
Three sub-scales were used in this study; task-related behavior (11 items; Cronbach’s α =
.89), social behavior (17 items; Cronbach’s α = .91) and affect (6 items; Cronbach’s α = .77).
Example items for each of the three subscales are ‘When performing a task, this child works
carefully’, ‘This child is able to cooperate with other children’ and ‘This child is able to cope
well with disappointments’, respectively. Sum-scores for each subscale were corrected for by
the total number of items per scale.
Children’s emotional, behavioral and social problems were assessed with parentreports and teacher reports at age 5 and 10 years. Parents filled out the Dutch version of the
Child Behavior Checklist (CBCL/4-18; Achenbach, 1991; Achenbach, 1991a). The CBCL
consists of 140 items that are scored on a three-point Likert scale (0 = not true, 1 = somewhat
true or sometimes true, 2 = very true or often true). Emotional and behavioral problems were
assessed using the internalizing and externalizing problem scales, respectively. The scale
internalizing problems consists of 32 items, for example ‘Cries a lot’. The scale externalizing
problems consists of 35 items, for example ‘Destroys his/her own things’. Social problems
were measured using 15 items, such as ‘Not liked by other kids’. Cronbach’s alphas were .72
and .85 for the internalizing problem scale, .86 and .91 for the externalizing problem scale,
and .56 and .83 for the social problems scale at age 5 and age 10 assessments, respectively.
Teachers filled out the Dutch version of the Teacher’s Report Form (TRF; Achenbach,
1991b). The TRF contains 120 items in total tapping into children’s behavior at school. For
this study only the subscales internalizing (34 items), externalizing (39 items) and social
problems (15 items) were used. Cronbach’s alphas were .72 and .85 (internalizing), .91 and
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.93 (externalizing), and .73 and .85 (social problems) at ages 5 and 10 years, respectively.
Parent and teacher-reported problem behaviors were combined to obtain more robust
measures. Correlation coefficients between parent and teacher reports ranged from .19 to .50
(ps < .01), depending on the type of problem behavior and children’s age.
Academic-outcome was defined as the secondary school-level advised by the teacher
at the end of elementary school. The Dutch secondary school system consists of levels of
education based on academic ability. This is comparable to the practice of ‘setting or
streaming’ in the United Kingdom (UK), although ability-grouping in The Netherlands
commences at the beginning of secondary school as opposed to later in its course, as is
common in the UK (Ireson, 2000) . The level of secondary school a Dutch child will attend is
determined by the advice given by the child’s elementary school. Advice is provided by the
child’s teacher, in consultation with the school’s team of professionals, and is based on the
child’s performance throughout elementary school and the end of school assessment. The
elementary school’s advice on the child’s ability is highly predictive of the level of higherand further education that the child will proceed to later in life (Driessen et al., 2005). For the
purpose of this study advised secondary school level is categorized into three groups, prevocational education (low, coded as 0), general secondary education (middle, coded as 1) and
pre-university education (high, coded as 2). Advised secondary education-level was available
for 307 children, of which 31.9% (N = 98) received low advised school level, 29.3% (N = 90)
middle and 38.8% (N = 119) high advised school-level.
Statistical Analyses
Hypotheses were tested using nested models. The final model was obtained in three
steps. First, a baseline model was fitted including paths from school-readiness to advised
secondary education-level and to emotional, behavioral and social problems to assess whether
school-readiness predicted later emotional, behavioral and social problems and secondary
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education-level. In this model autoregressive (i.e. stability) paths were also included for
emotional, behavioral and social problems regressing age 10 problem scores on the
corresponding age 5 problem scores. A second model was then fitted allowing for paths from
age 10 emotional, behavioral and social problems to secondary education level at age 11
years. Lastly, cross-lagged paths between age 5 and age 10 years emotional, behavioral and
social problems were added to assess possible cross-influences between emotional, behavioral
and social problems over time (Jöreskog, 1970, 1979). To assess whether school-readiness
predicted secondary education-level via emotional, behavioral and social problems above and
beyond the direct effect of school-readiness, indirect paths were tested for significance
(Muthén & Muthén, 1998-2010). Finally, a multiple group model was fitted to the data to
assess whether paths were different for boys and girls.
The structural models were fitted in Mplus version 6.0 (Muthén & Muthén, 19982010). A robust weighted least squares estimator (WLSMV) was used to account for
categorical outcome data and missing data. All path estimates were controlled for low socioeconomic status. Model fit was evaluated using the comparative fit index (CFI), the root mean
squared error of approximation (RMSEA), as well as the weighted root mean square residual
(WRMR). For the CFI index values of .90 and higher are seen as acceptable/good model fits
(Bollen & Long, 1993). Values of .08 and lower are considered acceptable/good RMSEA
values (Browne & Cudeck, 1993; Marsh, Hau, & Wen) and values below .90 on the WRMR
suggest good model fit (Yu & Muthén, 2001).
Results
Descriptive Statistics
Table 1 depicts means and standard deviations of all study variables and correlations
between study variables. As expected, school-readiness correlated significantly and
negatively with emotional, behavioral and social problems at both assessments. In addition,
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school-readiness at age 5 correlated significantly and positively with advised secondary
education-level at age 11. Moreover, correlations between emotional, behavioral and social
problems at the same assessment and between assessments were significant and in the
expected directions. Emotional, behavioral and social problems at age 10 years correlated
significantly and negatively with secondary education-level.
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Table 1
Descriptive Statistics and Correlations Between School Readiness, Emotional Problems, Behavioral Problems, Social Problems and School Outcome
Variables

M (SD)

1

2

3

4

5

6

7

8

School readiness
1.

Age 5

5.11 (.93)

-

Emotional problems
2.

Age 5

10.30 (6.89)

-.48**

-

3.

Age 10

11.79 (9.51)

-.35**

.44**

-

Behavioral problems
4.

Age 5

14.56 (11.74)

-.40**

.37**

.35**

-

5.

Age 10

12.81 (13.17)

-.25**

.15*

.43**

.53**

-

Social problems
6.

Age 5

3.05 (3.33)

-.59**

.60**

.50**

.51**

.31**

-

7.

Age 10

4.06 (4.64)

-.33**

.25**

.71**

.28**

.50**

.45**

-

1.07 (.84)

.21**

-.09

-.18**

-.18**

-.23**

-.23**

-.30**

School outcome a
8.

Age 11

Note. a = Spearman correlation. ** p < .01.
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We first fitted a model in which school-readiness predicted secondary education-level
and emotional, behavioral and social problems. A latent factor was considered for schoolreadiness, using the three NOSP subscales (task-related behavior, social behavior and affect) as
indicators. Auto-regressive paths between the age 5 and age 10 emotional, behavioral and social
problems were also estimated. However, no paths from emotional, behavioral or social problems
at age 10 to advised secondary education-level at age 11 were allowed for. This baseline model
in which secondary education-level was only predicted by school-readiness fitted the data
somewhat poorly, CFI = .89, RMSEA = .09, WRMR = .87.
Subsequently, we fitted two additional models. In comparison to the baseline model, the
second model allowed for paths from emotional, behavioral and social problems at age 10 to
advised secondary education-level at age 11. This model fitted the data significantly better than
the baseline model, ∆χ2(3) = 22.75, p < .001. The model fit of this second model was
satisfactory, CFI = .92, RMSEA = .08, WRMR = .73. As a last step the final model allowed for
cross-lagged paths between age 5 emotional, behavioral and social problems and age 10
emotional, behavioral and social problems. The fit of the final model was good (CFI = .95,
RMSEA = .07, WRMR = .57) and fitted the data significantly better than the second model
∆χ2(6) = 34.75, p < .001. This final model explained 21.8% of the variance in advised secondary
education-level.
Figure 1 depicts the results of the final model. The direct path from school-readiness to
secondary education-level was significant (B = .17, S.E. of B = .08, β = .15, p < .05) indicating
that early school-readiness was positively associated with academic achievement at the end of
elementary school despite possible indirect paths. In addition, school-readiness was negatively
associated with emotional, behavioral and social problems at age 5, which subsequently
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predicted these problems at age 10 (see Figure 1). Secondly, we found that secondary educationlevel advise at age 11 was predicted by social problems at age 10 but not by age 10 emotional or
behavioral problems. The indirect path originating from school-readiness to secondary
education-level via social problems at age 5 and age 10 was significant (B = .11, S.E. of B = .05,
β = .10, p < .05). These analyses indicate that above and beyond the direct effect of schoolreadiness on secondary education-level, school-readiness predicted level of secondary education
via affecting social problems during the elementary school years. Finally, although we found
significant cross-lagged paths between emotional, behavioral and social problems, none of these
indirect paths linked back to secondary education-level.

Figure 1. Model predicting school outcome from school readiness via emotional, behavioral and
social problems. Only significant paths have been depicted. *** p < .001, ** p <.01, * p <.05.

a

Path not significant for boys. Double arrowed paths depict correlation coefficients significant at
p < .05.
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Gender differences
To determine whether the direct and the indirect (via social problems) paths from schoolreadiness to secondary education-level applied equally to boys and girls, a multiple group model
was fitted. First we fitted a model in which the paths constituting the indirect effect were freely
estimated across gender. This model was compared to a model in which the indirect path from
school-readiness to secondary education-level via social problems was held equal between sexes.
The chi-square difference test suggested no sex differences in this indirect path, ∆χ2 (3) = 1.24, p
= .74. Secondly, to determine whether the direct path from school-readiness to secondary
education-level applied equally to boys and girls, we compared a model in which this path was
held equal between sexes to a model in which this path was freely estimated across gender. The
chi-square difference test suggested sex differences in the direct path, ∆χ2 (1) = 6.26, p < .05.
Analyses revealed that the direct path, from school-readiness to secondary education-level was
significant for girls, β = .28, p < .01, but not for boys β = .04, p = .71.
Discussion
The goal of this study was to examine the pathways of influence of age 5 schoolreadiness to advised secondary education-level at age 11. Results showed that, as anticipated,
school-readiness at age 5 positively predicted secondary education-level advice at age 11.
Moreover, school-readiness did not only predict advised secondary education-level but also
predicted emotional, behavioral and social problems over the elementary school period.
However, the only significant indirect pathway between school-readiness and age 11 years
advised secondary education-level ran through social problems. Taken together, these results
underscore the significance of school-readiness as a marker for later school success. They further

43

SCHOOL-READINESS
demonstrate that children with poor school-readiness run into social difficulty during the
elementary school period, which hampers their academic development.
Pathways to maladjustment
Our finding that academic achievement is directly predicted by school-readiness is in line
with previous studies (e.g. Duncan et al., 2007; Romano et al., 2010; Sabol & Pianta, 2012). Our
results additionally indicated that this effect was significant for girls only. This latter finding is in
line with previous research by Pagani and colleagues (2010) who found that school-readiness
predicted academic achievement more strongly for girls than for boys. Perhaps the generally
slower development of boys (e.g. Anderson, Hughes, & Dixon, 1957; DiPrete & Jennings, 2012)
could explain this finding. If boys were to be ‘ready’ at an older age, assessing or targeting
school-readiness in kindergarten may not be as predictive or effective for them as it would be for
girls (Marcon, 1993). Aside from this, improving school-readiness may be difficult in general
and interventions are not always available. Therefore, we sought to find pathways explaining the
association between school-readiness and academic achievement in order to direct additional
interventions during elementary school. In line with previous research, our results indicate that
children with low school-readiness are more likely to experience emotional, behavioral and
social problems (e.g. Lewit & Baker, 1995; McKey et al., 1985) which persist over the
elementary school period (e.g. Hamre & Pianta, 2005; Morgan et al., 2009). In contrast to earlier
studies that found emotional, behavioral and social problems to be predictive of later academic
problems (Alexander, et al., 1993; Entwisle, et al., 2005; Ladd, Birch, & Buhs, 1999), our study
found that only social problems were linked with academic-outcome (secondary education-level)
after controlling for relations between each of these types of problems. This finding is in line
with Ladd and colleagues (1999), Ladd (1990) and Arnold, Kupersmidt, Voegler-Lee and
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Marshall (2012), who found that social problems are associated with later academic problems.
Apparently, having positive relationships in the classroom is essential in order to learn from
instruction and interaction and thus succeed academically (e.g. Arnold, 1997; Hamre & Pianta,
2005; Konold & Pianta, 2005).
Our study extends these previous studies by estimating the full hypothesized
developmental pathway. We found that indeed, low school-readiness is associated with academic
achievement directly but also predicts social problems, which uniquely add to the prediction of
academic achievement. This indirect effect did not differ for boys and girls. These findings
suggest that early school-readiness may serve as a marker for later school success both for boys
and girls. This would indicate that for both sexes, interventions targeted at social problems
during the elementary school would help to improve both school success as well as optimize
children’s socio-emotional and behavioral development. Furthermore, if we were to identify
those at risk for later academic problems, early school-readiness combined with social problems
would be an ideal marker for both boys and girls.
No predictive effect was found for emotional and behavioral problems on secondary
education-level, which was unexpected. One possible explanation is that previous studies, such
as Arnold (1997), Entwisle (2005) and Brennan, Shaw, Dishion and Wilson (2012), did not
include a measure of social problems when assessing the link between emotional and behavioral
problems and academic achievement. It could therefore be that when assessing these factors
collectively, social problems is the strongest predictor, thereby explaining why predictors such as
emotional and behavioral problems may not have reached significance in our study. A second
explanation for not finding a link between emotional or behavioral problems and secondary
education-level may be the difference in our study design compared to previous studies. Our
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study used a longitudinal design with parallel assessments of emotional, behavioral and social
problems. Previous studies finding a link between emotional and behavioral problems and
academic problems used less conservative models by not including parallel assessments over
time (e.g. Arnold, 1997).
We had also anticipated that emotional, behavioral and social problems would link across
time, thereby finding multiple and complex developmental pathways from school-readiness to
secondary education-level. We found only that social problems predicted increases in emotional
problems and behavioral problems. These cross-lagged effects were in the expected directions.
This finding indicates that social development is a crucial factor to consider when predicting
psychopathological as well as academic-outcomes. Not only did we find that social problems
partly explain the association between school-readiness and secondary education-level, we also
find that early social problems set the stage for the development of emotional and behavioral
problems.
Limitations & implications
This study has several limitations. Firstly, our sample consisted mainly of white Dutch
families (Tick, Ende, Koot, & Verhulst, 2007). Further research is therefore needed to assess the
extent to which our findings generalize to minority populations within The Netherlands.
Secondly, with regards to academic achievement, our data only included advised secondary
education-level at the end of elementary school. Future research should include academic
achievement as a factor alongside emotional, behavioral and social problems to assess
transactional effects between these variables during the whole elementary school period. A third
point to bear in mind concerns our measure of social problems. Although parents and teachers
are both valid informants of social problems in young children (Achenbach, 1991; Achenbach,
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1991a, 1991b), including peer nominations as a measure of social problems would have yielded
additional information. Moreover, it would have been informative to specify different forms of
social problems (e.g., exclusion, victimization, friendedness) to assess which aspects of social
problems are most important in explaining the association between school-readiness and
academic achievement.
Despite the potential limitations, our findings have implications for practice and future
research. First of all, our results confirm the role of early school-readiness in the prediction of
later academic achievement. This is in line with the justification for the implementation of
intervention programs such as Head Start aiming to improve academic-outcome by targeting
school-readiness (McKey et al., 1985). In addition, our findings suggest that early schoolreadiness may not only be an important factor in predicting academic problems but also in
predicting the development of emotional, behavioral and social problems during elementary
school. Therefore, targeting school-readiness may not only benefit academic-outcome but may
optimize overall childhood development. We are however, aware that programs targeting schoolreadiness may not always be effective and may not always be available. Therefore, our findings
have implications for interventions during primary school. In particular, our findings suggest that
targeting social problems during the elementary school may optimize socio-emotional
development and academic development for children who entered school with low schoolreadiness.
In addition to practical implications, our findings have implications for future research on
the topic. Most importantly, future studies should not merely look at the direct effect of schoolreadiness on academic-outcome but should also include measures of socio-emotional
development, especially social problems. By not assessing the paths between school-readiness
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and academic-outcome one may not fully understand why these constructs are linked and may
even draw incomplete conclusions.
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Abstract
The aim of the current study was to assess whether children’s school social context (i.e. peer
rejection and affiliation with inattentive, peer-rejected and low-achieving peers) could explain
the association between children’s early inattention and their high school academic
achievement. Our hypotheses were assessed using a sample of 457 children (252 boys and
205 girls), from five regular elementary schools, who participated in annual assessments
between age 7 (early elementary school) and age 13 (high school). Children’s inattention and
academic achievement were assessed using teacher-reports. Data on children’s social status
and friendship affiliations were assessed using peer nomination procedures. To assess our
research question, an auto-regressive cross-lagged model was fitted to the data. Contrary to
our expectations, we found no evidence for the social context as an explanatory process in the
association between early inattention and high school achievement. While some support was
found for early inattention predicting children’s social experiences, the social context did not
link back to children’s academic development. Nevertheless, our results did show that
children who experience early peer-rejection were at risk of developing academic problems in
high school. These results indicate that aside from early elementary school inattention,
children’s early peer-rejection can serve as an important indicator to signal those children at
risk for academic problems in high school.
Key words: inattention, academic achievement, peer-rejection, friendship affiliation.
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Thirty years ago, Horn and Packard (1985) concluded that early elementary-school
inattention stands out amongst multiple variables as the best predictor of (poor) academic
achievement during the elementary school years (see also Barriga et al., 2002). Since then,
empirical studies have been directed at unraveling the processes through which attention
problems may impede children’s academic achievement. Studies have for instance shown that
attention problems may hamper academic achievement, due to the affected children’s inability
to focus on instruction and school-work (Cutting & Denckla, 2003; Spira & Fischel, 2005).
However, in addition to such direct effects of inattention on processes required for learning,
social problems with peers that children with attention problems experience in school
(Bagwell, Molina, Pelham Jr, & Hoza, 2001), may add to the explanation of academic underachievement (Austin & Draper, 1984; Buhs & Ladd, 2001; DeRosier, Kupersmidt, &
Patterson, 1994; Juvonen, Espinoza, & Knifsend, 2012; Kathryn R. Wentzel, 1991, 1993; K.
R. Wentzel & Watkins, 2002). Indeed, children’s attention difficulties have been linked with
poor acceptance among classroom peers (Bagwell et al., 2001), and with affiliation with
children with similar behavioral profiles (Carlson, Lahey, Frame, Walker, & Hynd, 1987).
Such peer experiences, in turn, have been found to contribute to the prediction of children’s
academic achievement (Juvonen et al., 2012). The full pathway from early inattention to later
academic achievement via peer social factors, however, has not been examined before.
Therefore, the current study aimed to assess the role of peer-rejection, which is considered a
passive social process, and the role of affiliation with peers that resemble the child’s own
characteristics, an active social process, in the longitudinal link between early elementary
school inattention and academic achievement in the first year of high-school.
Direct and Indirect Pathways
During elementary school, children learn from instruction and from continuously
practicing the skills they have learned, in their schoolwork. In order to be able to absorb what
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is taught during classroom instruction, children need to focus their attention (Spira & Fischel,
2005). Early deficits in literacy and reading that likely follow from a sustained lack of
attention to instruction and school-work (Lonigan et al., 1999; Rabiner, Coie, & Group,
2000), would explain the association between inattention and low academic achievement
during elementary school (Merrell & Tymms, 2001), and even later into high-school (Barriga
et al., 2002; Merrell & Tymms, 2001) or after (Barriga et al., 2002; Pingault et al., 2011). In
fact, the association between inattention and academic achievement may be most pronounced
during the transition from elementary school to high school, as many changes occur during
this transition, and academic achievement generally drops for all children during this period
(Alspaugh, 1998).
In addition to such direct effects of inattention impeding children’s learning process,
other processes may (additionally) mediate these effects. One such domain of factors could be
the social peer context children encounter once they enter elementary school. This context of
age-matched peers may provide children with ample positive experiences, such as forming
pro-social friendships, or becoming well-liked by classroom peers, which have been shown to
facilitate academic outcomes (M. Véronneau, F. Vitaro, M. Brendgen, T. J. Dishion, & R. E.
Tremblay, 2010). However, several negative aspects of peer relations may also exert an
influence, at the level of both the social appraisal that children receive from the peer group, as
well as in their affiliation with individual children. The process of receiving a social status
within the group as a whole is considered a passive group process, in which children become
more or less socially preferred amongst their peers. Children with a lower peer-group status
are those that are generally appraised negatively by others (i.e. are more disliked than liked).
In contrast to this passive process, children also actively seek out certain peers to affiliate and
become friends with, which is an active, dyadic process. Both poor appraisal among peers and
(selective) affiliation with poorly motivated or low-achieving peers, have been linked with
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poorer academic achievement (e.g. Buhs & Ladd, 2001; Felmlee & Eder, 1983; M.
Véronneau et al., 2010). However, although these two types of peer experiences (i.e. through
both passive, group-processes and active, dyadic-processes) may be predicted by children’s
attention problems and occur at the same time, they are distinct, and may both play a role in
affecting children’s subsequent academic development, as we will outline below.
Inattention, Peer Social Status, and Academic Outcomes
Several studies have shown that children’s inattentive behaviors are linked with low
appraisal among peers. For instance, Bellanti and Bierman (2000) found that children’s
inattention in kindergarten was associated with low social preference at the end of first grade.
Similarly, Carlson and colleagues (1987) compared groups of children with Attention Deficit
Hyperactivity Disorder (ADHD) or Attention Deficit Disorder (ADD) to normal controls and
found that both groups of children were less socially preferred (i.e. less liked, more disliked)
than control children. Likewise, Lahey, Green and Forehand (1980) found that inattentive
behaviors were concurrently associated with lowered peer social status in a sample of third
graders.
Peer-rejection, in turn, may affect children’s academic achievement in several ways.
Firstly, poor appraisal among peers, or rejection, may reduce children’s opportunities to work
together with classmates. Children receive instruction within the classroom as a whole, and
are often asked to produce school-work that requires cooperation with their classmates.
Working together with peers may aid children in mastering academic challenges (see also
Baumeister, Twenge, & Nuss, 2002). Children who are rejected by peers, however, may have
less opportunity to work with, or experience positive interactions with their peers,
consequently affecting their academic development. Secondly, experiences of peer-rejection
are stressful experiences to the child which may consume energy and resources that
subsequently cannot be spent on school work (Davies, Woitach, Winter, & Cummings, 2008).
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In fact, peer-rejection may threaten fundamental needs of children (K. D. Williams, 2007).
Children who become rejected by their peers may therefore initially try to restore their social
status. This effort to try to restore their social position may use valuable resources that cannot
be used for academic development. Once the rejection becomes a chronic problem, children
may give up and stop trying to restore their social position, which may further impede their
motivation to perform at school. Other possible explanations for the association between peerrejection and academic achievement may be that children who experience peer-rejection feel
less bonding to school, and are less motivated to perform in school. Moreover, children’s selfworth and (academic) self-perceptions likely suffer from peer-rejection, which will probably
negatively impact children’s performance in school. Lastly, peer-rejection has been associated
with more conflictual teacher-child relationships, and with negative peer behaviors such as
abuse and exclusion; processes that have all been associated with lower academic
development, possibly via school avoidance by the rejected child (M. Véronneau et al., 2010).
There is some initial empirical support for the hypothesized link between peerrejection and low academic achievement. In a study by Buhs and Ladd (2001) children who
experienced peer-rejection at the beginning of kindergarten developed lower academic
achievement by the end of kindergarten (see also Buhs, Ladd, & Herald, 2006). Similarly,
spanning a more extensive period from early elementary school to early adolescence,
Veronneau and colleagues (2010) found that peer-rejection affected academic achievement
(see also DeRosier et al., 1994). Although there is some empirical evidence regarding peerrejection and academic achievement, the full indirect pathway provoked by children’s initial
inattention has not been assessed before. Additionally, not only do children experience peerrejection, they also affiliate with certain children in their classroom. Nevertheless, there have
been no studies assessing peer-rejection and affiliation with school friends simultaneously.
Therefore it remains unclear what the role is of peer-rejection in the prediction of academic
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achievement, when taking into account children’s affiliation with individual classmates.
Inattention, Friendship Affiliation, and Academic Achievement
Having friends is not associated with children’s academic functioning per se, but it
may rather be specific friends’ characteristics that affect children’s development (Kingery &
Erdley, 2007). In general, children are likely to select friends who show behavioral
characteristics that resemble their own (Bagwell et al., 2001; Hoza et al., 2005). For example,
using an adolescent sample, Hamm (2000), found moderate associations between own and
friends’ academic orientations (see also Urdan, 1997). Similarly, Wentzel (2005) found that
high achieving children affiliate with high achieving peers, which was found to subsequently
lead to increases in children’s academic achievement. Of course, the influence of friends’
characteristics on children’s own development may be reciprocal with children’s and friends’
characteristics reciprocally influencing each other over time. Children’s selective affiliation
with similar peers may translate into enhancement or maintenance of

their own

characteristics (Juvonen et al., 2012), which, in the case of low academic achievement, may
mean that it leads to academic problems. Given that both selected friends’ individual
characteristics (e.g., being inattentive or low achieving) and ‘selected friends’ peer status
(e.g., being rejected) may affect the child’s academic achievement, several processes may be
at work. Therefore, when studying the effects of friend selection it is important to include
friends’ personal characteristics as well as their social status which may separately and
additively link to children’s own academic development.
Affiliating with Inattentive Peers
Having inattentive school friends may directly impact one’s own inattentive behavior
and academic achievement, as children become distracted by their inattentive friends (Felmlee
& Eder, 1983), which decreases their ability to focus and lowers their academic achievement.
An additional effect of having inattentive friends could be that friends’ inattentive behaviors
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may become the norm and standard in that particular dyad and with norm standards lowered,
children themselves may show inattentive behaviors more easily (Eder & Felmlee, 1984). A
final mechanism could be that inattentive friends may serve as role models and reinforce
certain behaviors that are incompatible with academic work. In sum, children may be
influenced by having inattentive school friends because they are distracted by them or
because they tend to follow the norms and behaviors modeled by them, causing more
inattention and decreased academic performance. This pathway would parallel the peerrejection pathway, with both pathways exerting their influence independent of each other.
Affiliating with Rejected Peers
For inattentive children who tend to be rejected by their normative classmates, it may
be difficult to affiliate with non-rejected peers as these are the peers who belong to those
rejecting them. The children that are left to affiliate with are likely to be rejected themselves.
In turn, having rejected friends may add to the prediction of academic achievement, since
rejected children are likely to become demotivated and disinterested in school (K. R. Wentzel,
2005; Kathryn R Wentzel, Donlan, & Morrison, 2012). As school motivation in rejected
children and their friends is lowered, both the friends’ and the child’s academic achievement
may suffer. Therefore, affiliation with peer-rejected friends may be a second-order effect,
occurring after one’s own rejection. Together, they represent a second-order pathway.
Affiliating with Low-Achieving Peers
Lastly, children are likely to affiliate with peers who show similar academic
achievement, as these can be of support in their own learning process and explain and
cooperate on school work at a level similar to their own (Kathryn R. Wentzel, 2009). Children
may also affiliate with peers of similar achievement simply because they are grouped together
in the classroom, by their teachers, based on ability (Epple, Newlon, & Romano, 2002). This
‘ability-tracking’ affects the amount of time children spend with similar-achieving peers and
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may affect whom they will befriend. For inattentive children, affiliating with low-achieving
peers may be a secondary process, as inattentive children who are likely to be low academic
achievers themselves, are likely to start affiliating with similar low-achieving peers.
Friends’ low academic achievement is likely to affect the child’s own academic level
for several reasons. First of all, the general norms and standards to perform at will be lower in
low-achieving dyads compared to high-achieving dyads. Children who experience low
pressure to perform will be less motivated to do the best they can, and will obtain lower
grades than those with friends that set higher standards to perform at (M. Véronneau et al.,
2010). Secondly, working together with low-achieving friends is likely to provide low
stimulation, which will bring the standard of school-work to a lower level than when working
with high achieving peers (M. Véronneau et al., 2010). A third explanation could be that
children not only model explicit behaviors but also model their friends’ academic
achievement through modeling their motivation and attitudes towards school, including
friends’ (negative) study skills and school behaviors that do not support academic
development. Friends may not only serve as role models passively but may also be active
reinforcers of certain behaviors, including academic norms and values, and disprove of others.
Friends can provide feedback on children’s academic or learning behaviors, attitudes and
skills, which likely affects children’s feeling of efficacy and confidence in their own academic
abilities (M. Véronneau et al., 2010). Therefore, low-achieving friends are expected to
stimulate behaviors that discourage learning, leading to the development of lower academic
skills.
Gender differences
When studying the longitudinal links between inattention, social experiences and
academic achievement, potential sex-differences must be considered. Previous studies have
found that, within a normative sample, attention problems affected boys’ and girls’
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development similarly (Snyder, Prichard, Schrepferman, Patrick, & Stoolmiller, 2004;
Stormshak, Bierman, Bruschi, Dodge, & Coie, 1999). With regards to the social context,
some studies found that girls are more negatively affected than boys when the social context
is problematic (F.; Vitaro, Brendgen, & Tremblay, 2014). However, LaFontana and Cillessen
(2010) found that boys were more affected by peer-rejection than girls. Since there is some,
but conflicting, evidence suggesting differential effects of the social context on boys’ and
girls’ development, gender differences in the associations between inattention problems and
academic achievement should be assessed.
Limitations to our Knowledge
Although previous studies have assessed the associations between inattention,
academic achievement and peer experiences, no study has addressed the mutual effects of all
these factors simultaneously, and over a prolonged developmental period. In addition, and
with a few exceptions (e.g. M. Véronneau et al., 2010), previous studies failed to cover
multiple developmental periods, leaving unknown whether associations between inattention,
academic achievement and peer processes are similar during the first and second half of
elementary school. Moreover, although previous studies have assessed the effect of the social
context on academic achievement, only few studies have addressed the influence of the
passive process of group-based social status, and the influence of active friend selection
processes, simultaneously. In fact, a study that has included both social contextual factors did
not include them within the same model (M. Véronneau et al., 2010). In addition, previous
studies assessing the association between inattention and the social context have often used
non-normative samples, such as children with ADHD or ADD. Lastly, although theoretical
and empirical support exists for parts of the indirect effect, the full indirect path from
inattention to academic achievement via social contextual factors has not previously been
assessed.
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The Current Study
The current study will test whether early childhood inattention is associated with
elementary and early high school academic achievement via peer-rejection and affiliation
with inattentive, peer-rejected and low-achieving school friends. In doing so, and in order to
assess for first and second-order indirect effects, we will include the social context in two
important developmental stages, specifically, the first and second half of elementary school.
We hypothesize that peer-rejection and affiliation with similar friends are explanatory factors
in the link between early elementary-school inattention and later elementary school and early
high-school academic achievement. More specifically, this hypothesis can be broken down
into four hypotheses. First of all, we expect that inattention provokes children’s peerrejection, which in turn negatively affects their academic achievement. Secondly, we expect
that inattentive children will affiliate with inattentive friends, which we expect to hamper
children’s academic development. Thirdly, we also expect that inattentive children are more
likely to affiliate with peer-rejected friends, which will additionally lead to lower academic
development. Fourth, and lastly, we expect inattentive children to affiliate with low-achieving
peers, which we expect to add to the prediction of their own lower academic development.
The latter two hypotheses may be second-order effects, initially provoked by children’s own
peer-rejection status or their low-achievement, respectively. Additionally, the passive process
of acquiring a peer group status versus the active process of selecting one’s own friends may
not be equally important throughout the elementary school period, but may play differential
roles during the first half and second half of elementary school (Sullivan, 1953). This
sequential process, in which affiliation occurs after being rejected in a kind of ‘selection-bydefault’ process, has been supported by others (Dishion, Patterson, Stoolmiller, & Skinner,
1991; Patterson, DeBaryshe, & Ramsey, 1989; Frank Vitaro, Pedersen, & Brendgen, 2007;
Zalk et al., 2010). Nevertheless, there also are studies supporting the parallel operation of
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these processes. For example, Snyder and colleagues (2005) found both peer-rejection and
affiliation with similar friends to already be in place in kindergarten. Therefore, the current
study will include the social context twice, once representing the first half and once
representing the second half of elementary school. Additionally, as reciprocal associations
between our factors are likely, we will assess our hypotheses using a stringent analytical
design accounting for cross-lagged and auto-regressive associations between factors. As an
outcome variable, we will include early high school academic achievement, as we expect the
effects to be most pronounced when including the transition from elementary school to high
school (Alspaugh, 1998).
As a final aim of the current study we will assess for gender differences in the
associations between factors. Based on previous studies, we expect gender differences to exist
only in the second part of the hypothesized indirect pathway; that is, we expect peer-rejection
and affiliation with similar peers to affect girls and boys differently. However, because
previous findings have been mixed regarding the effect of the social context on boys’ and
girls’ development, we do not have directional a priori hypotheses other than that we expect
the influence of the social context on the development of boys and girls to be different.
Method
Participants
This study used data from 457 children (252 boys and 205 girls) who participated in a
longitudinal project that included 92.5% of all French-speaking kindergarten children in a
small community in northwestern Quebec, Canada. A total of five regular elementary schools
participated in annual assessments. At the end of elementary school, when children were 12
years old, all children transferred to one high-school. Children were, on average, 7.33 years
(SD = .49) at the start of the study. Participants’ socioeconomic status according to the
Blishen, Carroll, and Moore (1987) occupational prestige scale (to be described later; M =
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43.00, SD = 9.41) was similar to the average score of socioeconomic status among
kindergarten children throughout the province of Quebec (M = 43.63, SD = 14.54). The
majority of children (81%) lived with both biological parents at the start of the study. Almost
all fathers (93.1%) and half of the mothers (50.3%) were in paid employment at the start of
the study. Almost all parents were born in Canada (98% of fathers and 98.8% of mothers).
Fathers’ first language was French in 98% of the cases and 95.6% of mothers were native
French speakers. More information on the initial sample can be found elsewhere (Frank
Vitaro, Gagnon, & Tremblay, 1990; Frank Vitaro et al., 2007).
The current study included data from age 7 (grade 1; time 1) and age 13 (grade 7; time
4) and additionally combined the annual data from age 8-12 into two phases, one representing
the first half of elementary school (age 8-9; time 2) and one representing the second half of
elementary school (age 10-12; time 3). To be included in the present study both children and
their teachers needed to have participated in at least two out of the four time-points in our
model (see Figure 1, age 7; time 1, age 8-9; time 2, age 10-12; time 3, age 13; time 4).
Occasional missing values were estimated using a full information maximum likelihood
method (Arbuckle & Wothke, 1999). Reasons for having missing data were no parental
permission to continue with another round of data-collection, children had moved away, or
were absent during the day of the assessments at school. Compared to excluded children (i.e.
those that did not have data on at least two out of the four data-points in our model; n = 193)
from this study, children included in the current study (n = 457) had lower levels of age 7
inattention (F(1,410) =31,21, p = < .001), lower levels of age 7 peer-rejection (F(1,405) =
8.69, p = <.01) and higher levels of academic achievement at age 8-9 (F (1,430) = 917, p =
<.01).
Procedure
Children, their teachers and their parents were assessed annually each spring (April or
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May). Children were asked to fill out questionnaires, which took approximately two hours
during regular school days. Children participated voluntarily, with their answers treated
confidentially at all times. Trained research assistants administered the questionnaires and
made sure children answered the questions individually without speaking to their classmates.
To emphasize that children’s answers were not communicated to their teachers, teachers were
asked to leave the room during administration. Teachers completed individual questionnaires
about each of their pupils during the time they were away from the class. Around the time that
data was collected at schools, parents received questionnaires by post.
Measures
Attention problems. Children’s attention problems were assessed using the 4-item
inattention scale of the Social Behavior Questionnaire (SBQ) filled out by the child’s teacher
(Tremblay et al., 1991). Teachers rated children’s attention annually between the ages 7 and
12 (representing time 1, 2, and 3 in the model). The four items were combined to obtain a
mean inattention score per annual assessment. Internal consistency was high, with alphas
ranging from .82 to .91, depending on the time of assessment. Inattention scores correlated
highly between the age 8 and age 9 assessment (r = .46, p < .001) and between the ages 10,
11, and 12 years (rs ranged from .52 to .63, ps <.001). Inattention scores were then averaged
for these two age-periods. Higher scores indicated higher attention problems.
Academic achievement. Each year from child age 8 to 13 years (representing time 2, 3,
and 4 in the model), teachers were asked to report on their pupils’ reading, writing,
mathematics and overall academic performance. Teachers could answer items on a 5-point
Likert scale ranging from ‘clearly below average performance’ to ‘clearly above average
performance’. Cronbach’s alphas ranged from .95 to .97, depending on the time of
assessment. The age 8 and age 9 assessments correlated highly (r = .66, p < .001).
Correlations between the age 10, 11 and 12 assessments ranged from .61 to .75 (ps < .001).
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Academic achievement scores were then averaged between these two time periods.
The Social Context
Peer-rejection. To obtain children’s sociometric status, children received a list of all
children in their classroom. At the age 7 assessment, children’s names were presented using
photographs but replaced with printed names in subsequent assessments. Trained research
assistants read out all children’s names on the list to make sure the list was correct. Children
were asked to individually circle up to three children they liked most (positive nominations)
and up to three children they liked least (negative nominations). Children’s total ‘liked-most’
and ‘liked-least’ nomination scores were z-standardized within the child’s classroom. To
obtain a social preference score, children’s standardized ‘like’ scores were subtracted from
their ‘dislike’ scores (procedure similar to Coie, Dodge, & Coppotelli, 1982). These social
preference scores were then reverse scored to obtain a standardized measure of peer-rejection,
where higher scores indicated higher levels of peer-rejection. Peer-rejection scores were
combined by averaging the age 8 and 9 assessments and the age 10, 11 and 12 assessments
(correlations between assessments ranged from .54 at the age 8-9 assessments and from .48 to
.56 for the age 10-12 assessments, ps < .001).
Friends’ characteristics. As part of the above-mentioned peer nomination procedure,
children were asked to nominate up to three of their best friends within their classroom. An
average score for the child’s affiliation with inattentive, peer-rejected and low-achieving peers
was then computed by taking the average scores of these maximum three best friends (for
inattention, peer-rejection and academic achievement separately). Similarly to the
computation of own scores, the assessments at ages 8 and 9 and the assessments at the ages
10, 11, 12 were averaged to obtain two combined time-period scores (i.e. age 8-9; time 2, and
age 10-12; time 3). Friends’ inattention scores correlated significantly between age 9 and 10
(r = .24, p < .01), between ages 10 and 11 (r = .18, p < .05) and between ages 11 and 12 (r =
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.13, p < .05). Friends’ peer-rejection scores correlated .21 (p <.05) between age 8 and 9
assessments and .19 and .23 (p <.01) between age 10-12, although friends’ peer-rejection at
age 10 did not correlate significantly with peer-rejection at age 12 (p >.05). With regards to
friends’ academic achievement, only age 11 and 12 scores correlated significantly (r = .18, p
<.01).
Control Variables
Socioeconomic status. Each year parents were asked to report on the occupation of the
parent(s) with whom the child lived. Using the Blishen and colleagues’ (1987) occupational
prestige scale, parental occupations were scored on a continuum. Scores are based on the
average income and education level associated with occupations in Canada. Parental
occupations were (in case of two-parent families) averaged across parents and then averaged
across time-points to obtain a measure of socioeconomic status.
Hyperactivity. Children’s hyperactive behavior at age 7 was rated by their teachers
using the hyperactivity subscale of the SBQ (Tremblay et al., 1991). The scale consisted of
two items, ‘Restless. Runs about or jumps up and down. Doesn’t keep still’ and ‘Squirmy,
fidgety child’. Items could be answered as not applicable (0), sometimes applicable (1) and
often applicable (2). The items correlated significantly and highly (r = .76, p < .001). A mean
score of age 7 hyperactivity was calculated by combining the two items.
Disruptive behavior. Children’s disruptive behavior at age 7 was assessed using the
SBQ (Tremblay et al., 1991) filled out by the child’s teacher. The items from the subscales
physical aggression (3 items) and opposition (5 items) of the SBQ were used to assess
disruptiveness. Example items are ‘kicks, bites, or hits other children’ (physical aggression)
and ‘is disobedient’ (opposition). Items could be scores as not applicable (0), sometimes
applicable (1) and often applicable (2). An age 7 disruptiveness score was obtained by taking
the average of the 8 items with higher scores indicating higher disruptiveness. Cronbach’s
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alphas were good both for aggression (α = .80), and opposition (α = .80), indicating good
internal consistencies.
Statistical analyses
To assess whether early inattention predicted academic achievement indirectly via
peer-rejection and affiliation with similar peers, an auto-regressive cross-lagged model was
fitted to the data (Jöreskog, 1979) (see Figure 1). The model was fitted in Mplus version 7.11
(Mac) using maximum likelihood estimation with robust standard errors (MLR).
The model started with age 7 inattention and peer-rejection of the child itself and the
corresponding inattention and peer-rejection of the child’s friends. As mentioned, the annual
assessments at elementary school between the ages 8 and 12 were combined into two periods
representing the first and second half of elementary school (age 8-9; Time 2, and 10-12; Time
3 respectively). During these two periods all variables were included in the model,
specifically own and friends’ inattention, peer-rejection and academic achievement predicting
age 13 academic achievement (Time 4). Auto-regressive as well as cross-lagged paths
between variables from consecutive assessments were included. Age 7 hyperactivity and
disruptiveness as well as children’s familial SES were included as covariates.
To identify indirect effects, bias-corrected bootstrap confidence intervals at 95% were
calculated from 10,000 replications. To assess gender differences in the strength of the
associations, a multiple group model was fitted. Model fit was determined using the
Comparative Fit Index (CFI) and Tucker Lewis Index (TLI), the Root Mean Squared Error of
Approximation (RMSEA) and the Standardized Root Mean Square Residual (SRMR). For the
CFI and TLI values of .90 indicate acceptable fit and values above .95 indicate close fit
(Bentler & Bonett, 1980), values of .08 on the RMSEA and SRMR and lower indicate
acceptable fit (Browne, Cudeck, Bollen, & Long, 1993; Marsh, Hau, & Wen, 2004).
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Results
Descriptive statistics
Table 1 depicts means and standard deviations of, and correlations between all study
variables. Regardless of time-period, bivariate correlations show that most study variables
were correlated significantly and in the expected directions. Inattention was positively
correlated with peer-rejection, and negatively correlated with academic achievement. With
regards to children’s affiliation with peers, children’s own inattention was correlated
positively with friends’ inattention and friends’ peer-rejection, and negatively correlated with
friends’ academic achievement.
To assess differences between boys and girls on the study variables, t-tests were
conducted. Means and standard deviations are reported for boys and girls separately in Table
1. Aside from peer-rejection at age 7 which did not differ between the sexes (p > .05), boys
and girls differed on all study variables (ps < .05). That is, boys scored significantly higher on
inattention, as did their friends. Except for at age 7, girls showed lower levels of peerrejection than boys at age 8-9 (time 2) and 10-12 (time 3). Moreover, girls affiliated with less
rejected friends than boys at all of the included time-points. With regards to academic
achievement, regardless of time-point, girls scored higher than boys, as did their friends.
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Table 1
Means and Standard Deviations of, and Correlations Between Own and Friends’ Inattention, Peer-rejection and Academic Achievement
Variables
Children’s own:
Early inattention ( age 7, time 1)
Inattention (age 8-9, time 2)
Inattention (age 10-12, time 3)
Peer-rejection (age 7, time 1)
Peer-rejection (age 8-9, time 2)
Peer-rejection (age 10-12, time 3)
Academic achievement (age 8-9, time 2)
Academic achievement (age 10-12, time 3)
Academic achievement (age 13, time 4)
Friends’:
Friends’ inattention (age 7, time 1)
Friends’ inattention (age 8-9, time 2)
Friends’ inattention (age 10-12, time 3)
Friends’ peer-rejection (age 7, time 1)
Friends’ peer-rejection (age 8-9, time 2)
Friends’ peer-rejection (age 10-12, time 3)
Friends’ academic achievement (age 8-9, time 2)
Friends’ academic achievement (age 10-12, time 3)

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
M
(SD)
M (SD)
boys
M (SD) girls

1

2

3

4

5

6

7

8

9

.58**
.58**
.42**
.33**
.31**
-.52**
-.51**
-.44**

.69**
.45**
.47**
.36**
-.65**
-.61**
-.51**

.41**
.47**
.39**
-.57**
-.69**
-.55**

.63**
.54**
-.46**
-.42**
-.35**

.61**
-.48**
-.43**
-.33**

-.33**
-.31**
.-.25**

.17**
.51**

.60**

-

.34**
.21**
.18**
.16**
.20**
.14*
-.23**
-.20**

.16**
.34**
.18**
.16**
.12**
.10
-.27**
-.21**

.22**
.22**
.31**
.15**
.16**
.11*
-.19**
-.28**

.03
.15**
.21**
.00
.15**
.14*
-.24**
-.23**

.10
.07
.16*
.07
.12*
.14**
-.20**
-.19**

-.12*
-.04
.12
.03
.06
.21*
-.12.*
-.14**

-.18**
-.18**
-.18**
-.16**
-.18**
-.11*
.27**
.27**

-.15**
-.22**
-.19**
-.14*
-.13*
-.07
.17**
.40**

.59
(.58)
.68
(.59)
.47
(.55)

.62
(.56)
.72
(.57)
.50
(.54)

.51
(.56)
.64
(.59)
.36
(.46)

-.06
(.96)
.00
(.95)
-.14
(.97)

-.08
(.86)
.00
(.90)
-.18
(.79)

-.01
(.85)
.08
(.92)
-.10
(.74)

3.14
(.92)
3.05
(.88)
3.25
(.96)

3.28
(.97)
3.14
(.99)
3.46
(.92)

Note: *** p <.001, ** p <.01, * p < .05.
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10

11

12

13

14

15

16

17

-.14*
-.20**
-.21**
-.12*
-.14**
-.11*
.17**
.31**

.12*
.23**
.41**
.08
.04
-.12*
-.19**

.22**
.23**
.31**
.15**
-.53**
-.17**

.15*
.11*
.28**
-.18**
-.54**

.20**
.16**
-.22**
-.12**

.16**
-.39**
-.07

-.06
-.21**

.18**

-

3.29
(1.05)
3.16
(1.06)
3.45
(1.03)

.47
(.37)
.55
(.38)
.37
(.32)

.49
(..41)
.57
(.45)
.40
(.34)

.37
(.34)
.45
(.37)
.28
(.28)

-.67
(.52)
-.59
(.53)
-.76
(.49)

-.61
(.52)
-.54
(.56)
-.69
(.47)

-.50
(.41)
-.45
(.42)
-.56
(.38)

3.45
(.61)
3.35
(.60)
3.57
(.60)

3.50
(.60)
3.43
(.61)
3.58
(.57)

CHAPTER 3
The Intermediate Role of Social Factors
To assess whether early inattention predicted high-school academic achievement
indirectly via the social context we fitted an auto-regressive cross-lagged model. To isolate
the effect of early inattention, we controlled for associations with age 7 hyperactivity and
disruptiveness. We additionally controlled for familial SES. The full cross-lagged model
showed acceptable fit to the data (RMSEA = .05, CFI = .96, TLI = .90, SRMR = .05). Figure
1 depicts the standardized model results.
We expected early elementary school inattention to be associated with high school
academic achievement via peer-rejection and children’s affiliation with inattentive, peerrejected and low-achieving peers and had four specific hypotheses regarding each of these
social factors. The analyses did not support the first hypothesis for peer-rejection as a
mediating process in the association between early inattention and high school achievement.
However, inattention during elementary school (between time 2 and 3) was associated with
higher peer-rejection-levels. Nevertheless, this increased peer-rejection was not associated
with lower academic achievement in high school and therefore, no indirect path was
established that fitted our hypothesis.
The analyses also did not support the second hypothesis on the affiliation with
inattentive friends as a mediating process in the association between inattention and academic
achievement. Nevertheless, inattention at age 7 predicted the selection of inattentive friends.
However, having inattentive friends did not affect children’s own academic achievement, and
therefore, no support for the full hypothesized indirect pathway was found.
Thirdly, we expected that the affiliation with peer-rejected friends would be an
intermediate process in the association between inattention and academic achievement,
possibly as a second-order effect initially provoked by children’s own peer-rejection status.
The model showed no empirical support for the selection of peer-rejected friends as an
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explanatory process, but did support part of the indirect effect as children’s inattention at age
7 predicted the selection of peer-rejected friends. However, peer-rejected friends did not
affect children’s own academic achievement and therefore no evidence existed for the fully
hypothesized indirect path.
Lastly, we expected the affiliation with low-achieving peers to be an intermediate
process in the association between inattention and academic achievement, possibly as a
second-order effect initially provoked by children’s own academic achievement. Although we
did find evidence for parts of this hypothesized pathway, no evidence existed for the full
indirect effect. That is, age 7 inattention was associated with the selection of friends based on
their friends’ academic achievement, after children’s own academic achievement was
predicted by their levels of inattention. However, friends’ academic achievement did not
affect children’s own levels of academic achievement and therefore our results did not
support the fully hypothesized indirect pathway.
The Importance of Peer-rejection
To further address the contribution of the peer social context to academic achievement
independent of the influence of inattention we addressed pathways of the association of peerrejection with academic achievement. Peer-rejection is present from an early age onwards and
is associated with children’s levels of early elementary school inattention (age 7, r = .42, p <
.01, see Table 1). More importantly, as shown in Figure 1, age 7 peer-rejection predicted
high-school academic achievement via several indirect effects. That is, above and beyond the
stability of inattention and academic achievement, peer-rejection at an early age appeared to
set off several cascading effects ultimately adding to the prediction of children’s academic
achievement in high-school. The indirect effects originating from early elementary school
peer-rejection are depicted in Figure 1.
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Figure 1. Cross-lagged model between early inattention (age 7; time 1) and high school (age 13; time 4) academic achievement via elementary
school peer-rejection and friendship affiliation (age 8-9; time 2, age 10-12; time 3). Only significant paths have been depicted (p < .05). CFI =
.96, TLI = .90, RMSEA = .05, SRMR = .05.
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All indirect effects were bootstrapped with bias-corrected 95% confidence intervals
calculated from 10,000 replications as standard errors underlying indirect effects are known to
be skewed (Preacher & Hayes, 2004). Table 2 shows the bootstrapped non-standardized
indirect effects. Bootstrapping revealed all indirect effects (which can be found in Figure 1
and Table 2) to be significant, indicating that above and beyond indirect effects from early
inattention to academic achievement via the interplay between, and stability of these two
variables, early peer-rejection added to the prediction of high-school academic achievement
via increasing children’s inattention and decreasing their academic achievement over the
elementary school period. Contrary to our expectations, we did not find any support of
children’s affiliation with inattentive, peer-rejected and/or low-achieving friends, adding to
the prediction of children’s academic achievement in high-school.
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Table 2
Significant Indirect Effects of Age 7 Inattention and Peer-rejection on Age 13 Academic Achievement
Age 7; time 1

Age 8-9; time 2

Age 10-12; time 3 Age 13; time 4

Inattention

Academic
achievement
Inattention

Inattention

Inattention
Inattention
Inattention
Peer-rejection

Academic
achievement
Inattention

Inattention
Academic
achievement
Academic
achievement
Inattention

Peer-rejection

Academic
achievement
Inattention

Peer-rejection

Peer-rejection

Inattention

Peer-rejection
Peer-rejection

Academic
achievement
Inattention

Peer-rejection

Peer-rejection

Academic
achievement
Academic
achievement
Academic
achievement

Inattention

Academic
achievement
Academic
achievement
Academic
achievement
Academic
achievement
Academic
achievement
Academic
achievement
Academic
achievement
Academic
achievement
Academic
achievement
Academic
achievement

79

Estimate

95% Confidence interval
Low
High

-.03

-.06

-.01

-.11

-.18

-.05

-.17

-.25

-.11

-.06

-.11

-.02

-.01

-.03

-.004

-.03

-.06

-.02

-.03

-.05

-.01

-.07

-.11

-.04

-.02

-.04

-.01

-.03

-.06

-.001
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Gender differences
To assess whether the model parameters depicted in Figure 1 applied equally to boys
and girls, a multiple group model was fitted. A constrained model in which all paths and
correlation coefficients were held equal between boys and girls was compared to an
unconstrained model in which all paths were allowed to vary between boys and girls. The
difference in model fit was examined using the Sattora-Bentler chi-square difference test
(Sattora, 2000). The difference between the constrained and unconstrained model was
significant (∆χ2 (121) =222.66, p = < .001), indicating that the constrained model did not fit
the data well. Guided by the modification indices we consequently freed as many parameters
between boys and girls as necessary to obtain a most parsimonious model that did not differ
significantly from the best fitting model (unconstrained model). Four correlations had to be
freed to obtain a good fitting model (∆χ2 (117) =139.54, p = .08). The four differences in
correlation coefficients between boys and girls reflected differences in magnitude and not in
direction. Therefore, although the overall model was not gender invariant, this was not due to
differences in the cross-lagged or stability paths that were of interest to our study. Therefore,
we can conclude that all cross-lagged paths depicted in Figure 1 were similar for boys and
girls.
Discussion
The objective of this study was to assess whether early childhood inattention was
associated with high school academic achievement via children’s peer-rejection and their
affiliation with inattentive, peer-rejected and low-achieving school peers. We found children’s
early levels of inattention to be associated with high school academic achievement, via the
mutual influences between inattention and academic achievement during elementary school.
However, contrary to what we expected, we did not find evidence for the social context as an
explanatory process in this association. While some support was found for early inattention
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predicting children’s social experiences, the social context did not link back to children’s
academic development. That is, experiencing peer-rejection and being affiliated with
inattentive, peer-rejected and low-achieving friends, did not explain why inattention leads to
academic achievement. Although this may seem to suggest the social context to be relatively
unimportant in the prediction of academic achievement, the opposite is true. In fact, our
results show that children who experience peer-rejection in early elementary school are at risk
of developing academic problems in high school. That is, early peer rejection provokes higher
inattention and lower academic achievement and stable levels of peer rejection, with
inattention, peer-rejection and academic achievement during elementary school affecting each
other and remaining stable, ultimately leading to lower achievement in high school.
Therefore, our results indicate that aside from early elementary school inattention, children’s
early peer-rejection serves as an important indicator to signal those children at risk for
academic problems in high school.
The Intermediate Role of Social Factors
We had four specific hypotheses regarding our included social factors. We expected
peer-rejection and children’s affiliation with inattentive, peer-rejected and low-achieving
peers to be explanatory processes in the association between early inattention and high school
achievement. In other words, we expected that early inattention would provoke children’s
peer-rejection and affiliation with inattentive friends, and also provoke (perhaps as subsequent
second-order effects after children’s own peer-rejection status and their affiliation with
inattentive friends, respectively) the affiliation with peer-rejected and low-achieving peers,
which we expected would contribute to the prediction of high school academic achievement.
However, in contrast to what we hypothesized, we found no evidence of any of these social
context processes being an explanatory factor in the association between early inattention and
academic achievement. Although previous research had not yet assessed this full indirect
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pathway, theoretical and empirical support existed for parts of the hypothesized indirect
pathways. While our results did not support our fully hypothesized indirect effects, we did
find empirical support for parts of the indirect effects that were in line with previous studies.
First of all, and similar to Bellanti and Bierman (2000), we found that inattention predicted
peer-rejection during the elementary school period (between time 2 & 3), although this
association was not present early on in elementary school (between time 1&2). However, at
time 1 (in early elementary school), we did find the two to be correlated, indicating that they
were coinciding and that perhaps the effect of inattention on peer-rejection had already taken
place before the included assessments in our model. This finding is in line with Carlson and
colleagues (1987) who found that both children with ADHD and ADD were less socially
preferred than normal control children. Our finding adds to previous findings as we assessed a
normative sample of elementary school children instead of a non-normative sample of, for
instance, children with ADHD. Additionally, according to research by Bellanti and Bierman
(2000), kindergarten inattention predicted first grade social preference. This finding would
suggest that the association between inattention and peer-rejection commences early on,
perhaps explaining why we failed to find an association between inattention at age 7 (time 1)
and peer-rejection at age 8-9 (time 2). However, it seems that as children grow older and their
inattentive behaviors become perhaps both more salient and disapproved of more by other
children and their teachers, the influence of inattentive behaviors on peer-rejection may again
increase, as also found in our sample.
Secondly, aside from peer-rejection, we also expected that affiliation with inattentive
peers would be an explanatory factor in the association between early inattention and high
school achievement. In line with our expectations, we found early (age 7) inattention to
predict children’s affiliation with inattentive peers. This finding is in line with previous
studies that found that children select friends who show behavioral profiles similar to their
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own (Bagwell et al., 2001; Hoza et al., 2005). We expected that having inattentive friends
would negatively impact children’s own academic achievement, as, for example, children are
likely to become distracted by their inattentive friends (Felmlee & Eder, 1983), decreasing
their ability to focus, leading to lowered academic achievement. Nevertheless, in contrast to
our expectations, we did not find that having inattentive friends added to the prediction of
children’s academic achievement. Therefore, and similar to what was the case for peer
rejection, we only found support for the first part of the indirect effect, but not for the full
hypothesized pathway.
Thirdly, we expected that inattentive children would be more likely to affiliate with
peer-rejected friends. We expected this association to be a possible second-order effect as
inattentive children who are likely to be rejected by their classmates, may subsequently find it
difficult to affiliate with non-rejected children as they are the peers rejecting them. Partly as
expected, our results showed that inattentive children were more likely to affiliate with peerrejected friends in a first-order, direct effect. Specifically, we found that inattention at age 7
predicted the subsequent affiliation with peer-rejected friends. We hypothesized that having
peer-rejected friends would predict lowered academic achievement as rejected-children are
likely to become demotivated and disinterested in school, causing lowered academic
achievement within the child-friend dyad (K. R. Wentzel, 2005; Kathryn R Wentzel, Donlan,
& Morrison, 2012). Unexpectedly, children’s affiliation with peer-rejected friends did not
continue to predict children’s academic achievement and therefore, again, we found only
empirical support for part of the hypothesized indirect effect.
Fourth and lastly, we also expected the affiliation with low-achieving peers, possibly
provoked by inattentive children’s own low-achievement, to be an intermediate process in the
association between early inattention and high school academic achievement. Again, no
evidence was found for the full hypothesized indirect effect. Although, we did find support
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for inattentive children, after the effect of inattention on lowered achievement, to start
affiliating with low-achieving peers, friends’ academic achievement did not link back to
children’s own academic achievement. This finding is in contrast to previous studies reporting
that friends’ academic orientations affect children’s own achievement (e.g. M. Véronneau et
al., 2010). However, previous studies assessing the links between own and friends’ academic
achievement often included adolescent samples (e.g. Hamm, 2000; Kathryn R. Wentzel &
Caldwell, 1997), in which achievement may be more salient than in our sample, which
included early elementary school children.
The Importance of Early Peer-rejection
Although the social context did not explain the association between early inattention
and high school achievement, our results did show important effects of early (age 7) peerrejection in the prediction of high school academic achievement. Early peer-rejection at age 7
predicted higher levels of inattention and lower levels of academic achievement from age 7
(time 1) to age 8-9 (time 2) and also from age 8-9 (time 2) to age 10-12 (time 3). Age 10-12
inattention and academic achievement both continued to predict high-school academic
achievement. Therefore, experiencing early peer-rejection contributes to the prediction of
high school academic achievement, above and beyond stability effects and cross-over effects
between inattention and achievement during elementary school. Experiencing peer-rejection
at an early age may therefore not only trigger a bad start academically, which is likely to
continue to affect academic achievement into high-school, but it also continues to affect
academic achievement via the constant influence of peer-rejection on both inattention as well
as academic achievement during elementary school. Our finding that peer-rejection predicted
academic achievement is in line with previous research such as, for example, Buhs and Ladd
(2001) and Veronneau and colleagues (2010) who also found associations between peerrejection and academic achievement. Our findings, therefore, underscore the importance of
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children’s early social status in the development of academic achievement in elementary
school children.
Gender Differences
With regards to gender differences and based on previous studies (Snyder, Prichard,
Schrepferman, Patrick, & Stoolmiller, 2004; Stormshak, Bierman, Bruschi, Dodge, & Coie,
1999), we expected inattention to affect boys’ and girls’ development similarly. However,
previous findings have been mixed regarding the effects of the social context on children’s
development in general. Therefore, we expected there to be differences in the effect of
children’s peer-rejection and their affiliation with inattentive, peer-rejected and low-achieving
peers on the development of academic achievement but we did not have any a priori
hypotheses regarding the direction of effect. Our results, however, showed that all modelled
cross-time associations were gender invariant, indicating boys and girls to be similar.
Therefore, all results discussed above apply similarly to boys and girls. This finding is in line
with Snyder and colleagues (2004) and Stormshak and colleagues (1999) who found that
inattention affects boys and girls in similar ways. However, regarding the effect of the social
context, our study also found no gender differences on the effect of the social context on
children’s academic development. This contrasts with previous findings showing girls to be
more negatively affected than boys by problematic social environments with respect to
academic development (F.; Vitaro et al., 2014). Future research is needed to assess these
contradicting findings.
Strengths and Limitations
Our study has several clear strengths. First of all, we used a unique longitudinal design
with repeated assessments of children’s inattention, peer-rejection and friends’ characteristics,
and their academic achievement spanning an extensive period from early elementary school to
high-school. Our data allowed us to include two important developmental periods to assess
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parallel or sequential effects of the peer context on children’s development. Given the design
we used, our findings provide strong evidence and support for the prediction of academic
achievement from early inattention. Inattention consistently predicted academic achievement
from early elementary through to early high-school, over and above the stability of academic
achievement. Our design was unique because we included the social context as a possible
mediator in the prediction of academic outcome from children’s attention in early elementary
school, and in doing so included multiple factors regarding children’s social context. Previous
studies merely looked at either peer-rejection, or friendship affiliation, but did not include
both (e.g. Buhs & Ladd, 2001; Kathryn R. Wentzel & Caldwell, 1997). The fact that we
included both peer-rejection and friendship affiliations within the same model is a major
strength of the study. Additionally, previous studies assessing the effect of inattention on
children’s development have included non-normative samples, such as children with ADHD
(e.g. Bagwell et al., 2001). Our study adds to these previous findings that the effect of
inattention also holds for normative samples of children.
Despite the obvious strengths of this study, several limitations need to be considered.
First of all, the sample used in this study was homogeneous in that all included children were
French-speaking Canadians. Replication of this study is required to confirm its
generalizability to other samples and cultures. Secondly, the sample size used here was also
relatively small in relation to the complexity of our model. A larger sample may have given
us greater power to find more and stronger associations between our variables. Thirdly, with
regards to our measures, our assessment of academic achievement was limited to teacher
ratings as opposed to actual standardized grades. Future studies should aim to include
standardized tests to assess children’s academic level. With regards to our measure of peer
nominations, children were only able to nominate three children within their own classroom
as their friends. Because the children included in the sample switched classes annually, it may
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have been fruitful to allow children to nominate all children within the school. Furthermore,
previous research has found friends’ characteristics within and outside of the classroom to be
similar (Kiesner, Nicotra, & Notari, 2005), but the effect of friendships outside school to have
more of an influence (Zalk et al., 2010). Finally, our intermediate social factors were limited
to the school peer context. Future studies should attempt to include the teacher-child
relationship as an explanatory process in the association between inattention and academic
achievement. The quality of the relationship with a teacher may be negatively affected by
children’s inattentive behaviors and may subsequently negatively impact children’s academic
development (Kathryn R. Wentzel, 1997)(e.g. Silver, Measelle, Armstrong, & Essex, 2005),
as teachers are the prime source of instruction in school. Other social relationships outside of
the school context were also excluded in the current study. Relationships with, for example,
parents or other significant adults, or with siblings and peers outside of school, may be other
factors that may all be influenced by children’s inattentive behaviors and that consequently
can stimulate or hamper children’s academic development (Stormshak, Bellanti, & Bierman,
1996; Zalk et al., 2010).
Conclusion
To conclude, our results show that early inattention predicts high school academic
achievement via continuous and cross-lagged processes between inattention and academic
achievement during elementary school. Contrary to what we expected, however, our results
did not provide evidence for the social context as an explanatory process in the association
between early inattention and high school academic achievement. Although some support was
found for inattention provoking children’s social experiences, we did not find support for
these social experiences leading back to children’s academic achievement. Specifically, we
found that during elementary school, inattention was associated with subsequent peerrejection. Additionally, early (age 7) inattention was associated with the selection of
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inattentive and peer-rejected friends. Lastly, as a second-order effect we found initial early
peer-rejection to be associated with the affiliation with low-achieving friends, after children
themselves developed lower academic achievement due to their inability to attend in the
classroom. However, these social experiences did not link back to children’s academic
development. Nevertheless, although the social context did not serve as an explanatory
process, our results did show important influences of early (age 7) peer-rejection on the
development of academic achievement in high school via the effect that early peer-rejection
has on increasing children’s inattention and lowering their academic achievement during
elementary school, processes that remain stable into high school affecting high school
achievement. Although different to what we had initially hypothesized, our findings have
significant contributions to present-day theory and (educational) practice. Our findings show
that early inattention can serve as a risk factor in the development of academic problems.
Moreover, our results indicate that children’s early social status additionally can serve as a
signal to identify children at risk for academic problems. Therefore, future studies assessing
the development of academic problems should not only include attention problems as a risk
factor but should additionally include children’s peer-rejection experiences as additional
effects. With respect to educational implications, it seems that it is young children with
inattention and peer-rejection at an early elementary school age that are particularly at risk for
developing academic problems which continue into high-school. It is therefore important that
children with inattention who experience peer-rejection are identified at an early age, and that
interventions to increase both children’s attention and their social status in the group are
implemented early. Based on our results, and regardless of children’s inattention levels,
improving children’s social status at an early age will benefit children’s achievement.
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Abstract
This study assessed the developmental links between children’s working memory
development and their relations with teachers and peers across 2 years of kindergarten and
early elementary school. Kindergarten and first grade children, N = 1,109, 50% boys, were
followed across 2 school-years. Children were assessed across 3 waves, in the fall and spring
of the first school-year (within school-year), and finally in the spring of the second schoolyear. Working memory was assessed using a visuo-spatial working memory task. The
developmental links between working memory and child-reported teacher-child relationship
quality (warmth and conflict) and peer-nominated likeability and friendedness were assessed
using autoregressive cross-lagged models. Lower working memory scores were related to
increases in teacher-child conflict and decreases in teacher-child warmth one school-year
later, in addition to decreases in likeability by peers within the same school-year. Conversely,
teacher-child conflict was negatively associated with the development of working memory
across the studied period. Path estimates between working memory and social relational
factors were similar for boys and girls. Findings show developmental links between working
memory and social-relational factors and vice versa. These results suggest that children’s
working memory development can be fostered through pro-social relations with teachers in
early elementary school children.
Key words: working memory development, teacher-child relationships, peer relationships
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Working memory is the cognitive process of keeping a limited amount of information
in the focus of attention and manipulating it during a short period of time (Klingberg,
Forssberg, & Westerberg, 2002a, 2002b). It is one of the executive function skills that are
essential for organizing, executing, and inhibiting behavior, and hence are indispensable for
children’s functioning in social situations (Riggs, Jahromi, Razza, Dillworth-Bart, & Mueller,
2006). Higher working memory capacities have been reported to facilitate the social
development of children (McEvoy, Rogers, & Pennington, 1993; Riggs et al., 2006).
Conversely, the development of working memory itself may be affected by children’s social
experiences (Riggs et al., 2006). Indeed, although generally seen as a trait, working memory
has proven malleable, particularly in younger children (Klingberg et al., 2005;Klingberg et
al., 2002a, 2002b), and develops until young adulthood (Gathercole, Pickering, Ambridge, &
Wearing, 2004; Riggs et al., 2006). Positive social experiences have been suggested to foster ,
while negative social experiences may deplete children’s cognitive development (Baumeister,
DeWall, Ciarocco, & Twenge, 2005; Baumeister, Twenge, & Nuss, 2002; Davies, Woitach,
Winter, & Cummings, 2008; Hinson, Jameson, & Whitney, 2003; Thijs & Koomen, 2008).
Despite this plausibility, research on the reciprocal developmental links between children’s
school-based social experiences with teachers and peers and working memory is, to our
knowledge, lacking. The objective of this study is therefore to test cross-time reciprocal links
between children’s social experiences with teachers and peers, and their working memory
across two years in kindergarten/ early elementary school.
Developmental Links Between Working Memory and Social Experiences
Working memory is an important factor in children’s social development as the ability
to process social information is thought to be dependent on working memory. Adequate
processing of social information is essential for the development of children’s social cognition
and behavior. Indeed, lower working memory capacities have been thought to leave children
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less equipped to deal with, and behave appropriately in, (novel) social situations (Monks,
Smith, & Swettenham, 2005; Shallice, Burgess, & Robertson, 1996). This may especially
signal a problem for children transitioning to kindergarten and elementary school. With this
transition, their social world widens drastically with the emerging relations with teachers and
age-matched peers in which children have to function for a significant portion of time of the
week. Indeed, although many children in western societies attend daycare before entering
kindergarten or primary school, daycare is different from formal schooling in that the adultchild ratio in daycare is generally higher and formal schooling comes with increased
performance standards, both academically and socially (Rimm-Kaufman & Pianta, 2000). In
line with this, studies showed that low working memory performance was associated with
peer rejection (McQuade, Murray-Close, Shoulberg, & Hoza, 2013), and that among children
with attention and behavior problems, executive functions, including working memory, were
related to social problems in school (Fahie & Symons, 2003).
It is important to note that the cited studies above hypothesized an influence of poor
working memory on children’s social outcomes. There is however emerging theoretical and
empirical evidence suggesting that in additionally to such links, reverse paths, in which social
experiences affect working memory development may exist. According to the regulatory
depletion model, stress in the regulation of one domain (i.e., the social domain) results in a
depletion of a shared pool of resources, thereby causing impairments in other domains (i.e.,
working memory or executive functioning in general) (Davies et al., 2008). Stressful social
environments, for example those characterized by conflictual social relations with teachers or
peers, demand more of children’s working memory than would be required in positive
everyday social interactions (Monks et al., 2005; Shallice et al., 1996). That is, the stressful
social encounters may make children feel less safe and secure within the school. The attempts
of children to mitigate this stress by restoring their troublesome social relations, will require
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children’s energy, thereby depleting children’s bio-psychological resources (Davies et al.,
2008;Williams, 2009). Moreover, if restoring relations does not turn out successful, Williams
(2009) argues that the next, final phase is to give up, further depleting children from
opportunities to practice working memory. Similarly, according to work by Baumeister and
colleagues, humans are programmed to form stable, positive interpersonal relationships,
which facilitate children’s learning and cognitive development (Baumeister et al., 2005;
Baumeister, Smart, & Boden, 1996; Baumeister et al., 2002). According to this, not having
such positive interpersonal relationships may lead into a momentary state of cognitive
impairment or deconstruction in which someone shows impairment in responding to tasks that
require cognitive functioning (see also Williams, 2007). As non-positive social experiences in
kindergarten and elementary school tend to be stable (Howes & Hamilton, 1992; Howes,
Hamilton, & Philipsen, 1998; Ladd, 2006; Sturaro, van Lier, Cuijpers, & Koot, 2011) it seems
likely that these have an impact on children’s cognitive development.
Some empirical findings make the alleged links between school social relations and
children’s cognitive, or working memory development, plausible. The first set of evidence
comes from studies on human stress. For example, children suffering from post-traumatic
stress disorder (PTSD) show differential brain development and lower executive functioning
performances compared to normal control children (Beers & De Bellis, 2002; De Bellis,
Keshavan, Spencer, & Hall, 2000). Additionally, acute stress leads to increased brain activity
in the pre-frontal cortex, supporting the idea that more resources are needed to cope with
stressful situations (Porcelli et al., 2008), which may result in lower working memory
performance. Among adults, it was found that psycho-social stress resulted in significant
working memory impairments (Schoofs, Preuß & Wolf, 2008). A second set of evidence
comes from studies using lab-experimental designs. Such studies found that experimentally
induced social exclusion or rejection leads to decreased performance on cognitive tasks that
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require retrieval and integration of information in adult and adolescent samples (Baumeister et
al., 2002) (see also Baumeister et al., 2005). Finally, a third set of studies focused on
normative school social experiences. For instance, using a cross-sectional design, children
with emotionally secure relationships with their teachers showed more task involvement,
persistence and independence than children with less emotionally secure relationships with
their teachers (Koomen, Van Leeuwen, & Van der Leij, 2004; Thijs & Koomen, 2008).
Although the aforementioned outcomes did not always focus on working memory or even
children’s cognitive skills, they do make the hypothesized link plausible. In fact, these studies
collectively seem to show that the stress originating from the experience of social problems at
school may affect working memory development by continued occupation of cognitive
resources. Therefore, is seems likely that social stress at school affects the development of
working memory, above and beyond possible reverse paths, in which working memory affects
the social experiences that children encounter in school.
Limitation in our Knowledge
Despite the theoretical plausibility of (transactional) developmental links between
school social experiences with teachers and peers and children’s working memory
development, the available empirical evidence is limited in several ways. First, the reliance on
mainly cross-sectional studies prohibits us from drawing any conclusions on the directionality
of effects, or about mutual, transactional links (e.g. Beers & De Bellis, 2002; De Bellis et al.,
2000; Fahie & Symons, 2003; McQuade et al., 2013; Thijs & Koomen, 2008). Second,
previous work has focused on experimentally induced social stressors like cyberball
(Williams & Jarvis, 2006), or on extreme social stressors, such as PTSD. For instance, the
effect size of experimentally induced social experiences like cyberball typically is above 1
standard deviation, implying a large effect (Williams & Jarvis, 2006). It is, however,
uncertain how, such experimental situations where all conditions, except for those
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manipulated in the design, are held equal between participants compare to complex daily life
experiences. Similarly, it is unrealistic to assume that a poor teacher-child relationship or poor
relations with peers have similar impact on children’s development as a traumatic experience
resulting in PTSD. Third, previous work omitted assessments of both relationships with
teachers and peers and study of these links in the early elementary school period. Both
sources of influence need to be considered as interlinks between teacher and peer experiences
and child outcomes have been reported during the childhood years (Mercer & DeRosier,
2008; Spilt, van Lier, Leflot, Onghena, & Colpin, 2014). Moreover, and as an additional
limitation, studies addressing the kindergarten to early elementary school period are much
needed as the impact of social experiences on children’s developmental outcomes may be
especially profound in those early years of elementary school (see Ladd, 2006). Lastly,
possible gender differences in the association between children’s social relationships and their
working memory development need to be addressed. We know that girls generally have more
positive and less negative relationships with their teachers (e.g. Howes, Phillipsen, & PeisnerFeinberg, 2000) and peers (Rubin, Bukowski, & Parker, 2007). However, whether these
differences in social experiences have differential effects on working memory development
for boys and girls is largely unknown. One study among adult men and women who were
exposed to either a socially stressful or a non-stressful social condition found that social stress
was associated with increased working memory performance scores for men, but decreased
working memory performance scores for women (Schoofs, Pabst, Brand, Wolf, 2013).
Knowledge on possible differences in the links between the child’s relations with teachers and
peers and working memory development in young children is lacking.
The Present Study
The objective of this study is to assess whether working memory facilitates the prosocial relational development of children, while simultaneously, such social experiences with
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teachers and peers facilitate working memory development. These cross-time associations are
studied in a sample of 1,109 children followed across 2 school years residing in mainstream
Dutch elementary schools. We hypothesized that working memory would predict children’s
social relationships with both teachers and peers. Specifically, we expected that higher levels
of working memory would be associated with the development of more positive and less
negative social relations with teachers and peers. Secondly, above and beyond such links from
working memory to social relations, we expected social relations with teachers and peers to
predict the development of working memory. That is, we expected that positive social
relations would be associated with higher working memory development, whereas negative
social relations with lower working memory development. With regards to gender differences
we did not have a specific a priori hypothesis as the one previous study showing sex
differences (Schoofs et al., 2013) used a cross-sectional design, rather that a study of change
as we do, and used adults, not children. Therefore, in our study we will explore for gender
differences in the associations between variables without proposing a specific hypothesis
regarding the direction of effect.
Method
Participants
This study used data from a large-scale ongoing longitudinal project aimed at
assessing the psychosocial development of young elementary school children. Elementary
schools from both an urban and a rural area in the eastern part and central part of the
Netherlands were approached and invited to participate. The first 19 elementary schools that
accepted the invitation were included in the project in which both kindergarten and first year
classes were targeted for participation. In the Netherlands, children start kindergarten on the
day of their fourth birthday. Children typically attend kindergarten for 2 years and move to
first grade elementary school at around age 6 years. In the Netherlands, children receive a
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new teacher every school year during the elementary school years, except for during
kindergarten where children stay with the same teacher during the 2 years of kindergarten. In
this study, 68.8% of children received a new teacher between school years. Within
participating schools, a total of 1,330 children from 61 first and second year kindergarten and
first grade elementary school classes were targeted for inclusion in the project. Parents were
informed about the project and asked for their approval for their child to participate in the
study and 93.1%,N = 1,238, 50.1% boys, of the parents consented to their child’s participation
in the project. The majority of children, 97.7%, and their parents, 87.4% of mothers and 86%
of fathers, were born in The Netherlands. This percentage is somewhat comparable to the
Dutch population, 89.3% was born in the Netherlands (Statistics Netherlands, 2014b). 15.3%
of the children were from low socio-economic status (SES) families. This percentage is lower
than that of the general Dutch population, 29.5% (Statistics Netherlands 2014a).
Children were first assessed in the fall of 2011 (T1) and assessed for a second time
approximately 6 months later, in the spring of 2012 (T2). One school year later, in the spring
of 2013 (T3), children were assessed for a third time. The average amount of time in between
T1 and T2 was 6.37 months, SD = 1.05 months, and there was on average 11.70 months
between T2 and T3, SD = 1.21 months. The present study included data from children that
participated at least twice in the working memory task (N = 1,142). Thirty-three children were
excluded from further analyses because parental consent was retracted, bringing the total
number of children included in this study to 1,109 (555 boys, 554 girls). The mean age of
children was 5.52 years at T1,SD = 1.00, range = 4.00 - 8.25 years, 6.02 years at T2, SD =
1.00, range = 4.09 - 8.75 years, and 6.98 years at T3, SD = 1.01, range = 5.10 - 9.90 years.
Children included in the study, did not differ from excluded children (those that had
participated once or whose permission was retracted), with regard to gender distribution, χ2(1)
= 1.99, p = .36, or working memory scores at baseline, F (1, 781) = .76, p = .38. However,
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children that were excluded were more likely to come from low SES families than included
children, 28.6% versus 14.4%, χ2(1) = 9.09, p < .01.
Procedure
The medical and ethical committee at the VU University Medical Center approved the
procedures used in this study. Children within classrooms were tested individually on an
extensive battery of tests that lasted approximately 30 minutes in the morning, followed by a
30 minutes session in the afternoon, during regular school days. During lunch breaks and after
school hours, teachers were interviewed and completed questionnaires regarding individual
pupils in their class. All tests and interviews were administered by trained assistants who were
second year (or higher) bachelor or master students of psychology. Children received token
rewards (such as a sticker) for their participation throughout the day and received a small gift
at the end of the day to thank them for their participation. Teachers received a box of
chocolates and a 25-euro voucher for their participation in the project.
Measures
Working memory was assessed using a visuo-spatial working memory task (de
Kieviet, van Elburg, Lafeber, & Oosterlaan, 2012; Klingberg et al., 2005;Klingberg et al.,
2002b; Nutley, Söderqvist, Bryde, Humphreys, & Klingberg, 2009). Although only
visuospatial working memory was included, this may be a good indication of overall working
memory as Kane and colleagues (2004) found that correlations between verbal and
visuospatial working memory tasks were high, sharing 70-85% of their variance. As we
needed to test multiple children in the same space in a school, the visuospatial working
memory task, which could be completed on a tablet computer, was deemed the most suitable.
A 4-by-4 grid appeared on the screen, yellow dots then appeared one at a time in different
locations on the grid. When the dots had disappeared children were asked to recall the
position of the dots in reverse order, as this requires working memory activity. Four practice
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trials were administered to make sure children understood the task. Starting with two dots that
had to be remembered, task difficulty increased after four trials to include an extra dot to be
remembered up to and including 7 dots. Within the four trials with a similar number of dots to
be remembered, two trials were relatively easy and the subsequent two were relatively hard.
The latter two trials were more difficult as dots appeared farther away from each other and
also made more ‘crossovers’ on the grid than were made during the first two trials. The task
was terminated when children could not correctly recall dot-locations for both trials within the
relatively easy or relatively hard trials. To obtain maximum spread in the data (and similar to
Kessels, van Zandvoort, Postma, Kappelle, & de Haan, 2000), total scores were calculated by
multiplying the number of correctly repeated trials by the sub-level reached. The task is a
developmentally sensitive and valid measure of working memory in young children (Fry &
Hale, 1996;Klingberg et al., 2002a).
The quality of the teacher-child relationship was assessed using the Young Children’s
Appraisals of Teacher Support (Y-CATS, Mantzicopoulos & Neuharth-Pritchett, 2003; Spilt,
Koomen, & Mantzicopoulos, 2010). In this task children were asked about the amount of
Warmth and Conflict they experienced in their relationship with their teachers. To account for
children’s limited reading ability, items were printed as statements on individual slips of
paper and read out one at a time to children. A total of 11 items were used to assess
relationship warmth (e.g., my teacher says nice things about my work), and 10 items tapped
into relationship conflict (e.g., my teacher tells me that I am doing something wrong).
Warmth and conflict items covered different contexts, including, but not only, the school or
work-related context. Other examples of items are My teacher likes my family (warmth) or
My teacher tells me to do work that is too hard for me (conflict), or My teacher tells me I am
going to get in trouble a lot (conflict). A binary answer scheme was used. Similar to Spilt,
Koomen and Mantzicopolous (2010), children deposited items in a miniature toy trashcan if
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they disagreed and in a miniature toy safe if they agreed with items. Mean scores were
calculated to represent relationship warmth and conflict within the teacher-child relationship.
Although the average amount of conflict experienced by children was relatively low, only
14.3%, 17.9% and 18.9% of children, for T1-T3 respectively, reported to experience no
conflict at all. This indicates that the majority of children reported experiencing conflict with
their teacher to a certain extent. Cronbach’s alphas ranged from .56 to .59 for warmth and .61
to .71 for conflict which correspond to values reported by Mantzicopoulos and NeuharthPritchett (2003), who validated the Y-CATS. We additionally fitted confirmatory factor
models to confirm that the two-factor model had good fit to the data. Fit indices were good,
range CFI = .92 - .94; TLI = .91 - .94 ; RMSEA = .03, with the correlation between the latent
factor warmth and conflict ranging between -.38 and -.48, p < .001.
Children’s likeability was assessed with peer nominations. Children were asked to
nominate all children in the class whom they ‘liked’. Children could nominate everyone in
their class, but were not allowed to nominate themselves. As reading levels of children were
limited, photographs of the children were used for the nominations. Children were
photographed against identical backgrounds and asked to look straight into the camera
without smiling. During the test day children were asked to point to the photos of children
they liked, which were recorded by the test assistant. Likeability was defined as the total
number of times a child was nominated as liked by a peer, divided by the class size minus one
(as children could not nominate themselves). Total scores could therefore range from 0 (not
liked by any peers) to 1 (liked by all peers). Assessing likeability using peer nominations is a
valid and reliable procedure (Wasik, 1987).
Dyadic friendedness was assessed by asking children to nominate their best friends.
Children could nominate everyone in their class. Friendships were classified as dyadic if their
friends also nominated them in return. Total scores of dyadic friendships were divided by the
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number of children in the class minus one (children could not nominate themselves as best
friend). Total scores could therefore range from 0 (no dyadic best friends) to 1 (dyadic best
friends with every child in the class).
Control Variables
Behavior problems were assessed using the conduct problems scale of the Strengths
and Difficulties Questionnaire filled out by the children’s teachers (SDQ-T, Goodman &
Scott, 1999). The conduct problems scale consists of 5 items scored on a 5-point Likert scale
(1 = not at all applicable, 5 = very applicable). Cronbach’s alphas ranged from .81 to .84 over
the three assessments.
Household SES was reported by the child’s parents. Parents were asked to report on
mothers’ and fathers’ current or most recent job. Job descriptions were classified according to
the working population classifications scheme (Statistics Netherlands, 2010). The highest SES
score of the two parents was taken as children’s SES. SES was dummy coded, with low SES
defined as being unemployed or holding a lower or elementary job or less (for example being
a cleaner).
The age of the child was added as an additional control variable to account for age
differences between children attending kindergarten or first grade elementary school.
Statistical Analyses
To assess the developmental links between working memory and social experiences,
we first assessed descriptive statistics of our study variables. We used repeated measures
ANOVAs to assess for gender differences and assessed correlations between our study
variables. All these preliminary analyses were conducted using SPSS Statistics version 21.
Subsequently, a series of nested cross-lagged models (Jöreskog, 1970; van Lier & Koot,
2010) were fitted. First we fitted a baseline model that included auto-regressive paths and all
within-time correlations between our study variables. Additionally, this baseline model
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included all cross-lagged paths between study variables that were not part of our hypotheses
(e.g., between teacher and peer relational measures). Cross-lagged paths between social
relational factors and working memory were not included at this stage. To test our first
hypothesis that working memory predicted the development of social relations with teachers
and peers over and above the paths already included in the baseline model, regression paths
were added from working memory to social relational factors. Lastly, to assess the hypothesis
that social experiences with teachers and peers predicted the development of working
memory, regression paths between social relational factors and working memory were added.
To assess for gender differences in the strength of the associations, a multiple-group model
was used.
All models were fitted in Mplus version 6.0 (Muthén & Muthén, 1998-2010). As
children were either in kindergarten or first grade elementary school at the start of the study
we regressed all paths on children’s age to control for mean level-differences. We additionally
controlled for family SES. To control for the possible influence of behavioral problems, we
included teacher-reported conduct problems as a time-varying covariate in the model.
Standard errors of path estimates were adjusted to account for clustering of data within
schools using a sandwich estimator (Williams, 2000). Comparison between tested models was
done using the Satorra-Bentler chi-square difference test (Sattora, 2000). Model fit was
determined using the Comparative Fit Index (CFI) and Tucker Lewis Index (TLI), and the
Standardized Root Mean Square Residual (SRMR). For the CFI and TLI values of .95 and
higher indicate acceptable fit (Bentler & Bonett, 1980), values of .08 on the SRMR and lower
indicate acceptable fit (Marsh, Hau, & Wen, 2004).
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Results
Descriptive Statistics
Table 1 depicts means and standard deviations of all study variables for boys and girls
separately. Controlling for multiple assessments using repeated measures ANOVA, we found
that working memory levels did not differ between boys and girls, but gender-differences
were found for teacher-child relationship conflict and warmth and peer-likeability. Dyadic
friendedness did not differ between boys and girls. More specifically, we found that boys
experienced on average higher levels of conflict and lower levels of warmth in their
relationship with their teacher, and were on average liked less by their peers compared to
girls. The time x gender interactions were not significant, indicating that the development
over time for each of the constructs is similar for boys and girls. Table 2 depicts correlations
between all study variables. Working memory correlated significantly and negatively with
teacher-child relationship conflict, irrespective of time of assessment. Working memory and
teacher-child relationship warmth correlated significantly and positively at most time points.
Working memory additionally correlated significantly and positively with likeability and
dyadic friendedness, although correlations were not significant at all time-points. Despite that
the magnitude of some of the correlations was modest, significant correlations in the expected
directions were found between the study variables. We therefore moved on to testing our
hypotheses in the longitudinal cross-lagged framework.
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Table 1
Means and Standard Deviations of Working Memory and Social Relational Factors for Boys
and Girls Separately
Boys

Girls

Test

M

SD

Range

M

SD

Range

WM T1

18.90

14.52

0.00 - 66.00

17.14

13.23

0.00 - 71.50

WM T2

22.17

15.72

0.00 - 91.00

21.47

15.25

0.00 – 97.50

WM T3

29.99

17.56

0.00 - 97.50

30.52

17.80

0.00 – 104.00

TC conflict T1

.29

.21

0.00 - 1.00

.24

.19

0.00 – 0.90

TC conflict T2

.29

.22

0.0 - 1.00

.23

.21

0.00 – 1.00

Time

Time*Gender

Gender

210.11***

.91

.22

35.47***

.36

28.67*
**

TC conflict T3

.24

.19

0.0 - .90

.20

.18

0.00 – 0.90

TC warmth T1

.84

.15

0.36 – 1.00

.87

.14

0.36 – 1.00

TC warmth T2

.82

.17

0.09 – 1.00

.87

.14

0.27 – 1.00

3.96*

2.26

19.47*
**

TC warmth T3

.85

.15

0.00 – 1.00

.88

.13

0.00 – 1.00

Likeability T1

.27

.19

0.00 – 1.00

.31

.19

0.00 – 1.00

Likeability T2

.24

.15

0.00 – 1.00

.26

.15

0.00 – 0.88

62.57***

2.92

11.45*
*

Likeability T3

.30

.18

0.00 – 1.00

.35

.19

0.00 – 1.00

Friends T1

.13

.12

0.00 – 0.67

.15

.12

0.00 – 1.00

Friends T2

.11

.09

0.00 – 0.60

.11

.09

0.00 – 0.50

Friends T3

.13

.12

0.00 – 1.00

.13

.11

0.00 – 1.00

11.01***

1.17

Note. Test statistics come from repeated measures ANOVA and represent F-values. WM =
working memory. TC = teacher-child. *** p < .001, ** p < .01, * p < .05 .
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Table 2
Correlations Between Working Memory and Social Relational Factors
Variables

1

2

3

4

5

6

7

8

9

10

11

12

13

14

1.

WM T1

-

2.

WM T2

.55*

-

3.

WM T3

.44*

.59*

-

4.

TC conflict T1

-.15*

-.16*

-.16*

-

5.

TC conflict T2

-.15*

-.26*

-.26*

.39*

-

6.

TC conflict T3

-.16*

-.24*

-.23*

.25*

.37*

-

7.

TC warmth T1

-.02

.08*

.03

-.05

-.07

-.13*

-

8.

TC warmth T2

.06

.16*

.12*

-.13*

-.17*

-.15*

.27*

-

9.

TC warmth T3

.09*

.15*

.11*

-.09*

-.09*

-.21*

.21*

.18*

-

10. Likeability T1

.09*

.15*

.09*

-.07*

-.10*

-.08*

.10*

.08*

.06

-

11. Likeability T2

.15*

.26*

.19*

-.10*

-.15*

-.14*

.16*

.11*

.10*

.46*

-

12. Likeability T3

.14*

.18*

.14*

-.07

-.17*

-.17*

.05

.07*

.13*

.31*

.40*

-

13. Friends T1

.10*

.09*

.05

-.08*

-.01

-.06

.08*

.07

.02

.58*

.36*

.38*

-

14. Friends T2

.08*

.16*

.17*

-.03

-.10*

-.09*

.12*

.12*

.08*

.40*

.55*

.30*

.43*

-

15. Friends T3

.10*

.04

.04

-.05

-.10*

-.06

.10*

.07*

.08*

.16*

.20*

.57*

.30*

.20*

Note. WM = Working memory. TC = Teacher-child relationship. T1 = fall 2011, T2 = spring 2012, T3 = spring 2013. * p < .05
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Model Fitting
Figure 1 depicts our model fitting strategy and Table 3 depicts fit indices of the
different models fitted.

Figure 1. Graphical representation of our hierarchical model fitting strategy. After fitting the
base model, regression paths from working memory to social relational factors were added
(numbered with 1), followed by paths from social relational factors to working memory
(numbered with 2)
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Table 3
Fit Statistics and Model Comparisons for Nested Models
Model Fit
Model

Model Comparison

Χ2

df

CFI

TLI

SRMR

Comparison

ΔΧ2

Δdf

p

1.

Baseline

265.47

127

.96

.94

.06

2.

WM to social relations

227.17

119

.97

.95

.05

2 versus 1

39.46

8

<.001

3.

Social relation to WM

206.35

111

.97

.96

.05

3 versus 2

21.93

8

.01

61.13

79

.93

Gender differences
4.

Gender-unconstrained

296.13

222

.98

.97

.05

5.

Gender-constrained

356.93

301

.99

.98

.06

5 versus 4

Note. Model comparison ΔΧ2 statistics are based on the Satorra-Bentler chi-square difference (Satorra & Bentler, 2001)
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To assess whether working memory predicted social experiences above and beyond
the stability and possible interlinks between social experiences with teachers and peers, we
started with a baseline mode. In this model, we included auto-regressive paths and withintime correlations between all study variables. Additionally, this baseline model included
cross-lagged paths between all study variables except for cross-lagged paths between social
relational factors and working memory. This model had an acceptable fit to the data (see
Table 3 for fit indices).
We then tested our first hypothesis (see Figure 1), namely whether social relational
factors were predicted by working memory over and above the paths included in the baseline
model. Allowing for the paths from working memory to social relational factors resulted in a
significant improvement of model fit, ∆χ2 (8) = 39.46, p < .001; see Table 3.
To test our second hypothesis (see Figure 1), namely whether social relational factors
predicted the development of working memory above and beyond reverse paths, regression
paths between social relational factors and working memory were added. This again resulted
in a significant improvement of model fit∆χ2 (8) = 21.93, p = .01, and resulted in a good fit to
the data, CFI = .97, TLI = .96, SRMR = .047.
Social Experiences and Working Memory Development
Standardized results of the final model are depicted in Figure 2. In support of our first
hypothesis results show that working memory was negatively linked over time to teacherchild relationship conflict within the same school year (T1 to T2) as well as between school
years (T2 to T3). Working memory was positively associated with later teacher-child
relationship warmth between school years, but not within the school year. Controlling for
whether or not children received a new teacher between school years did not affect our model
results. With regards to peer-relationships, working memory associated negatively with later
child likeability within the school year but not between school years.
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We also found support for our second hypothesis; conflictual teacher-child
relationships over time was significantly and negatively associated with later working
memory development within and between school years.
Gender Differences
To assess whether significant path estimates between working memory and social
relationship factors were similar for boys and girls a multiple group model was fitted. First,
we fitted a model in which all paths were freely estimated across gender. Consequently, we
compared this model to a model in which all paths were constrained to be equal across
gender. Differences in model fit were assessed using the Satorra-Bentler chi-square difference
test (Satorra & Bentler, 2001; Sattora, 2000). Results indicated no significant differences
between genders, ∆χ2 (79) = 61.13, p = .93.
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Figure 2. Cross-lagged model between social relational factors and working memory. Only significant paths have been depicted, p < .05. Path
coefficients are only displayed for paths relevant to the hypotheses. CFI = .97, TLI = .96, SRMR = .05. *** p < .001, ** p < .01, * p < .05
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Discussion
The goal of this study was to examine the developmental links between young children’s
working memory and their social development. As anticipated, working memory performance
was associated over time with children’s social relations with their teachers and peers. In
addition to this, we found support for social experiences being associated with children’s
working memory development. Higher levels of conflict within the teacher-child relationship
was related to lower working memory development. These results therefore suggest that working
memory performance is related to children’s emerging social relations with teachers and peers,
but that working memory itself is in turn associated with earlierclassroom social experiences.
With regards to our first hypothesis, our finding that working memory performance links
to children’s social relationships with teachers and peers is in line with previous research (Fahie
& Symons, 2003; McQuade et al., 2013). Although previous research assessed verbal working
memory instead of visuo-spatial working memory, verbal and visuospatial working memory
have been found to share 70-85% of the variance (Kane et al., 2004). Moreover, other studies
used a different visuospatial working memory task than what was used in our study.
Nevertheless, Kane and colleagues (2004) also report high correlations between different tasks
measuring visuospatial working memory. Therefore, our findings are in line with previous
studies. However, this study extends previous results by showing these results using a
conservative and complex longitudinal design, among children from the general population.
Although the magnitude of effect sizes in our study are small, the effects are in the expected
directions and are measured repeatedly over time within a normative sample. Note that we used a
very conservative longitudinal design in which we assessed predictive links of changes in study
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variables where all variables were assessed in parallel. Therefore, the significant paths may yield
important information as they reflect influences of real life effects on working memory beyond
possible non-included compensating factors in children’s lives, across an important
developmental span of kindergarten/early elementary school year. Using such a design we found
that over time lower working memory performance was associated with increases in conflictual
social experiences with teachers suggesting that working memory is important for developing
satisfying relationships in the classroom. Children with higher working memory performance
may be better at learning from their teacher’s feedback and may be more flexible in adjusting
their behavior appropriately, hence reducing conflict with their teacher. Moreover, because we
had data across school years, our results showed that children with poorer working memory
scores continue to develop poor relationships even when a new teacher emerged in the classroom
after the transition to a new school year.
With regards to effects of working memory on positive aspects of classroom relations our
results showed that working memory performance linked to later teacher-child relationship
warmth between school years, but not within the school year. This somewhat contrasts the
pattern of links between working memory and teacher-child conflict, which was found both
within and between school years. It has been argued that negative experiences are more
influential on children’s psychosocial development than positive experiences (Baumeister,
Bratslavsky, Finkenauer, & Vohs, 2001). Extending this, it may be that negative relationship
characteristics are also more susceptible to influences by children than positive relationship
characteristics. The association between working memory and teacher warmth, a positive aspect
of the teacher-child relationship, suggests that higher working memory was associated with more
subsequent warmth by teachers. Our results suggest that children with good working memories
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swiftly develop a positive relationship with the teacher, and once established, this remains stable.
Note that the first, cross-time link reflected the continuity of the relationship with the same
teacher within the first study year. As a new teacher emerged in our second study year, the link
between working memory and student-teacher warmth across school years may actually reflect
the emergence of the new positive relationship. The single link found between working memory
and likeability from T1 to T2 may reflect that working memory still associates with likeability in
the early years of formal schooling. However, as classroom composition with regards to children
remains stable between school years, it may well be that once established, the predictor loses its
influence on the likeability score.
In line with our second hypothesis, we also found support for the social environment
being associated with working memory development. Both within, as well as between school
years teacher-child relationship conflict was associated with later working memory performance.
This finding is in line with theoretical, as well as empirical evidence (Baumeister et al., 2005;
Baumeister et al., 1996; Baumeister et al., 2002; Davies et al., 2008). Our finding that conflict
within the teacher-child relationship negatively linked to working memory development,
supports both theoretical frameworks, and extends previous research in two important ways.
First, it extends the previous findings that were mostly based on experimentally induced social
experiences (Williams & Jarvis, 2006) or extreme stress (Beers & De Bellis, 2002; De Bellis et
al., 2000) to children’s every day social relationship experiences in school. Second, it shows that
such every day social experiences may affect working memory development during the
formative years of elementary school. Generally accepted as developing over time (Gathercole et
al., 2004; Riggs et al., 2006), children’s working memory may not only develop naturally and
thereby concurrently influence their social experiences, but may in fact also be affected by this

121

WORKING MEMORY DEVELOPMENT
social development during this time. It is especially this latter finding that is important as
children’s social experiences in the classroom are associated with their previous working
memory scores, while simultaneously their social experiences in the classroom are associated
with their working memory development. Our results thus suggest bidirectional, or transactional
links between classroom social processes and working memory development in children. The
fact that working memory is malleable is in line with recent studies showing that working
memory can be trained by continuously practicing working memory rather than changing
strategies for keeping information in working memory (e.g. Klingberg, Forssberg, & Westerberg,
2002). Our results suggest that working memory development is hindered when children
experience conflictual relationships with their teacher. Theoretically it may be that as children
first aim to restore their relationship, resources cannot be spent on cognitive development. When
children experience their relationships not improving, they finally give up, further eliminating
opportunities to practice their working memory (see also Williams, 2009).
With regards to gender differences in these effects and despite mean level differences in
teacher-child relationship quality and peer likeability between boys and girls we found no
evidence suggesting sex-differences in the developmental links between working memory and
social relational factors. Therefore, the reported effects between working memory and social
relational factors apply similarly to boys and girls. This finding seems contradictory to Schoofs
and colleagues (2013), who found that social stress affected working memory differently for men
and women. However, our study design was very different to theirs. In contrast to our
longitudinal sample of young children, Schoofs and colleagues assessed the association between
social stress and working memory cross-sectionally, using an adult sample. To our knowledge,
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there have been no other studies assessing gender differences in the association between working
memory and social relational factors.
We have to add to our discussion that our effects were particularly evident for the
teacher-child relationship. We found no support for links between peer social experiences and
working memory development. Moreover, we found that the teacher-child relational impact on
working memory was limited to teacher-child conflict; experienced warmth from the teacher did
not link to working memory development. One possible explanation could be that especially
negative aspects of social relations are associated with working memory development, with
positive social experiences linking to a lesser extent. In an extensive review, Baumeister,
Bratslavsky, Finkenauer and Vohs (2001) similarly concluded that bad experiences bear more
power than good experiences across different domains, including the social domain. This may
also explain the differences in impact by teachers versus peers. For peers, we did not have
relational factors indicating conflictual relationships or aversive social experiences. That is,
although being liked by few children or having few friendships may be troublesome, the impact
of such an experience on a child is likely different than that of being disliked by children or
being overly excluded from social interaction.
Limitations & Implications
This study has several limitations. First, our sample consisted mainly of white, Dutch
children with relatively few children of low SES families. Although our sample was comparable
to the Dutch population it would have been interesting to assess whether our results extend
specifically to more diverse populations, including children from minority backgrounds. Second,
as stated, our study did not include a measure of negative social aspects of peer-experiences,
such as peer rejection. Future studies should test whether such negative aspects of peer
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experiences link more consistently over time to working memory development, as was the case
with negative aspects of the teacher-child relationship. Thirdly, the teacher-child relationship
quality scales that we included in our study had low alphas. Although this is a limitation, which
may have reduced the associations between variables, the task has been validated for this agegroup with the original validation study showing similar alphas (Mantzicopoulos & NeuharthPritchett, 2003). Despite the low alphas, the results were robust and in the expected directions.
Additionally, our confirmatory factor model showed that the two-factor model had a good fit to
the data, suggesting children could clearly distinguish between items tapping into warmth from
items tapping into conflict. Therefore, although the estimates were low, the low alphas did not
seem to invalidate the results of this study.
Despite these potential limitations, our findings have implications for future research as
well as for practice. Using a conservative longitudinal design in kindergarten and an early
elementary school sample, our study confirms the role of working memory in children’s social
development. Future studies predicting social problems should attempt to include an executive
function measure or working memory in their models. More importantly, our results showed that
there is likely a transactional relationship between working memory development and social
experiences in the classroom. Part of the development of working memory depends upon the
relationship that children have with their teachers, which in part is evoked by the child’s working
memory capacity. Future studies, both on the development of cognitive skills and social
experiences during kindergarten and early elementary school, should thus take into account this
bidirectional influence.
Our results have implications for prevention. Working memory is not only important for
social development, but also for further cognitive and academic development. The findings of
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transactional effects between young children’s social development and working memory suggest
that prevention should be most effective when fostering social classroom relationships in young
children, while simultaneously training children’s working memory. Although interventions
aimed at each of these components exist, they are generally not integrated. For instance,
programs like The Good Behavior Game (Barrish, Saunders, & Wolf, 1969) are aimed at
fostering teacher-child relationships or prosocial relationships with peers, while programs like
Cogmed (Åkerlund, Esbjörnsson, Sunnerhagen, & Björkdahl, 2013; Klingberg et al., 2005) are
aimed at training children’s working memory. Both programs are applicable to the school
context, but are not integrated. Our results on bidirectional relationships urge combining
programs aimed at improving both working memory as well as social relations, to optimize the
effectivity of both intervention programs.
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Abstract
Objective: This study examined whether the effect of children’s working memory in the
prediction of children’s externalizing problem behavior depended upon the quality of the
teacher-child relationship. Method: 1109 kindergarten and early elementary school children
(50% boys) and their teachers were assessed three times in a period of two school years (fall
2011, spring 2012, spring 2013). Children’s visuospatial working memory was assessed using a
computerized GRID-task on iPads. Teacher-child relationships were assessed by asking children
to report on the amount of warmth and conflict they experienced with their teacher. Teachers
reported on children’s behavior using the Strengths and Difficulties Questionnaire (SDQ). A
cross-lagged model was fitted to assess the effect of working memory on externalizing problem
development while accounting for possible reverse effects. We then assessed whether the link
between working memory and children’s externalizing behavior was moderated by perceived
warmth from, and conflicts with the teacher. Results: Results showed that higher working
memory scores were negatively associated with the development of externalizing problems. This
effect was not moderated by the amount of warmth children experienced with the teacher.
However, the amount of conflict with the teacher moderated the link between working memory
and externalizing behavior development. Probing of this effect indicated that working memory
protected against the development of externalizing problem development when teacher-child
conflict was low. Conclusion: These results indicate the importance of taking the social
environment into account when trying to understand the developmental links between children’s
neurocognitive functions and their behavioral development.
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Children’s externalizing problem behavior is a common problem in elementary schools,
and poses a significant threat to the individual child’s development (e.g. Hinshaw, 1992; van
Lier et al., 2012). Therefore, much research has been conducted on what causes children to
externalize, and has amongst others highlighted the influence of children’s neurocognitive
functions (e.g. Schoemaker, Mulder, Deković, & Matthys, 2013) and influences from the child’s
social environment (e.g. Birch & Ladd, 1997). Within these broader neurocognitive and social
environmental factors, two specific factors that have been associated with externalizing problem
development are children’s working memory abilities and the relationship with their teacher.
Children’s working memory abilities and their social experiences with their teacher may have
independent effects on children’s behavioral development. However, this neurocognitive ability
and the quality of this relationship likely affect children’s behavior development in a joint, or
interactive way (e.g. J M Hinson, T L Jameson, & P Whitney, 2003; Ramirez, Gunderson,
Levine, & Beilock, 2013). Therefore, the objective of this study is to assess the joint and
interactive effect of working memory and the teacher-child relationship on externalizing
problem-development in a sample of 1109 children, 5 years at baseline, attending mainstream
elementary school, who were assessed three times across two school years.
Working memory is part of executive functions (Anderson & Doyle, 2004; Best &
Miller, 2010; Diamond & Lee, 2011; Lehto, Juujärvi, Kooistra, & Pulkkinen, 2003). It has been
suggested a factor to protect against the development of externalizing problems (see also
Johnson, 2012). Working memory can be defined as the ability to keep a limited amount of
information in mind whilst manipulating this information within a short time-period (Baddeley,
1992). Given that information must be constantly memorized and manipulated in order to select
and display appropriate and purposeful behaviors, it is an essential skill. Children with good
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working memory may be able to memorize more relevant information from different sources and
keep all this information in mind whilst simultaneously manipulating this information. These
children also use more efficient and more intense working memory strategies in dealing with
information (Ramirez et al., 2013). Children with good working memory skills will therefore be
more likely to consider more long-term perspectives and pro-social response options, and to
consequently employ non-aggressive responses. In contrast, children with lower working
memory development are less capable to take all relevant information in consideration and to
discard irrelevant information, and may therefore have fewer response options with less
consideration of long-term perspectives available, resulting in an increased risk of responding in
an aggressive manner (also described in John M Hinson, Tina L Jameson, & Paul Whitney,
2003).
In accordance with these theoretical notions, evidence from empirical studies underscore
an association between executive functioning in general, and working memory in particular, and
externalizing behavior problems. Most empirical research on the association has been conducted
regarding the effect of low working memory and behavioral problems. Working memory
requires prefrontal cortex activity, a brain area that is also heavily involved in executing behavior
and choosing the correct behavioral response. In fact, prefrontal cortex development is associated
both with working memory and behavioral development, making it likely that the latter two are
associated (Alvarez & Emory, 2006; Johnson, 2012). In fact, Aronen, Vuontela, Steenari, Salmi
and Carlson (2005), found that low working memory was associated with children’s
externalizing behaviors at ages 6 to 13 years. This finding was in line with a recent meta-analysis
(Schoemaker et al., 2013) on the association between externalizing problems and components of
executive functioning, including working memory, among children aged 3-6 years old. The
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results showed that low working memory was associated with externalizing problems in these
ages. Similarly, using an adult sample, Endres and colleagues (2011) found reduced working
memory capacity to be associated with externalizing behavior (Endres, Rickert, Bogg, Lucas, &
Finn, 2011). Moreover, using several experimental designs, Hinson and colleagues (2003), found
that limited working memory capacity was associated with impulsive behaviors. More
specifically, compared to participants with high working memory capacity, participants with low
working memory capacity considered less possible response options and long-term outcomes.
This finding from an experimentally controlled study with adults, would likely translate to
children in that children would show more externalizing behaviors by not picking the most
optimal behavioral response. A last line of evidence comes from intervention studies aimed at
training working memory capacity. Not only have these interventions shown to be effective at
improving working memory skills (Klingberg, 2010; Van der Molen, Van Luit, Van der Molen,
Klugkist, & Jongmans, 2010), these interventions have also been effective at reducing behavior
problems (Bickel, Yi, Landes, Hill, & Baxter, 2011; Klingberg et al., 2005; Mezzacappa &
Buckner, 2010). These intervention studies therefore suggest that improving working memory
capacity, and thereby increasing the capacity to process and manipulate information and to
consider more response options, results in a decrease in the likelihood of selecting and displaying
externalizing problem behavior.
Although previous studies have confirmed the association between working memory and
externalizing problem behavior, the effect size of this association is small. This may be due to
factors influencing this association. In fact, although Hinson and colleagues (2003) found low
working memory to be associated with impulsive behavioral decision-making, they found this
effect to be dependent on the context participants were experimentally placed in. That is, when
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participants were put in a situation that demanded a lot from their working memory, high
working memory skills could not anymore buffer against impulsive behavioral decision-making
(John M Hinson et al., 2003). With regards to children going to school, this may mean that a
protective effect of high level working memory on externalizing problems may depend upon
social-environmental factors. An important social-environmental factor during the elementary
school years is the teacher-child relationship (Hamre & Pianta, 2001; Portilla, Ballard, Adler,
Boyce, & Obradović, 2014).
Having a warm and supportive relationship with a teacher is essential for children,
especially during the early elementary school years, when children are adjusting to this new
setting (Birch & Ladd, 1997; Pianta & Stuhlman, 2004). Upon starting elementary school,
children leave the primary care of their parents and spend considerable amounts of time within
the school setting. In this setting, the teacher becomes the authority figure who children form a
new attachment relationship with, and turn to in need of help (Howes & Hamilton, 1992;
Verschueren & Koomen, 2012). The relationship a child has with his or her elementary school
teacher is an important factor in predicting children’s adjustment to school (Birch & Ladd, 1997;
Buyse, Verschueren, Verachtert, & Van Damme, 2009; Doumen et al., 2008; Hamre & Pianta,
2001; Martin, 2014; Portilla et al., 2014). This teacher-child relationship is characterized by
different and distinct features that individually and distinctly exert their influence on children’s
development (Birch & Ladd, 1997; Buyse et al., 2009; Doumen et al., 2008; Spilt, Koomen, &
Mantzicopoulos, 2010). Two important and opposite teacher-child relationship features are
relationship warmth and conflict, which may individually affect children’s development. When
the teacher-child relationship is characterized as warm and positive, it may provide a secure
environment from which the child can use its cognitive abilities to effectively learn the social
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and emotional skills needed to function in the increasingly complex social environment of the
school (e.g. Martin, 2014). Experiencing a positive teacher-child relationship, children likely feel
free and safe enough to take the time to overthink possible behavioral response options and are
more likely to internalize their teacher’s norms and values (Martin, 2014). Consequently,
children may be more likely to respond in positive, prosocial ways in order to maintain their
positive relationship with their teacher. However, when children experience a negative,
conflictual relationship with their teacher, the environment becomes an unsafe and stressful one
in which children are more likely to show unwanted behaviors. For example, Silver, Measelle,
Armstrong and Essex (2005) found that experiencing conflict in the teacher-child relationship
explained increases in children’s externalizing problem development during the first four years
of elementary school.
As suggested previously, the impact of children’s working memory on their externalizing
behavior development may likely depend upon the social environment, possibly expressed
through the teacher-child relationship, they encounter. Indeed, although this idea has not yet been
empirically tested, it is supported by Diamond and Lee (2011), who suggested that the effectivity
of interventions such as computerized working memory training, will be more effective when the
social context is a positive one. Within the context of a positive teacher-child relationship
working memory capacity may optimally excerpt its influence on children’s social behaviors.
The positive and secure social environment provided by the teacher may likely provide an
environment for children’s working memory abilities to thrive. In contrast, high levels of
negative, conflictual teacher-child interactions may hinder children’s working memory capacity
to protect them from engaging in effortful and reflective, emotional, and behavioral reactions to
the environment. A negative, conflictual teacher-child relationship has been suggested to cause
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children to experience feelings of stress (Ladd, Birch, & Buhs, 1999; Lisonbee, Mize, Payne, &
Granger, 2008) as well as loneliness and vulnerability (Burgess, Ladd, Kochenderfer, Lambert,
& Birch, 1999). Under such conditions, children may experience high levels of stress and feel
unsafe and may consequently be unable to use their working memory to assess a situation and to
go over the possible and optimal behavioral response options, resulting in more impulsive
behavior aimed at short term needs satisfaction, possibly expressed as externalizing behaviors
(John M Hinson et al., 2003). When experiencing high levels of stress, possibly as a result of a
conflictual teacher-child relationship, children likely fully use their working memory capacity in
order to deal with the stress (Devilbiss, Jenison, & Berridge, 2012). This means that hardly any
(functional) working memory capacity remains in order to make optimal behavioral decisions,
ultimately resulting in the display of externalizing behaviors (Qin, Hermans, van Marle, Luo, &
Fernández, 2009). Therefore, the possible protective effect of working memory on externalizing
behavior development may be overshadowed in case a child is placed in a non-supportive, or
even hostile, school environment. In fact, children with good working memory skills rely on
strategies that intensely require their working memory (Ramirez et al., 2013). When
experiencing a suboptimal, non-supportive or even stressful social school environment, it is
possible that these children need to compromise on these strategies consequently resulting in
higher externalizing problems.
Empirical support for the reasoning that the impact of children’s abilities depends upon
contextual factors comes from experimental studies that showed that when placed into a context
that is unsafe, lonely, or stressful, participants’ prefrontal cortex, essential for working memory
operations, shows less functional activity (Arnsten, 1998; Cacioppo & Patrick, 2008; Diamond &
Lee, 2011). Therefore, under conditions where functional activity of the prefrontal cortex is
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reduced, possibly evoked by the experience of an unsafe, conflictual teacher-child relationship
and the stress that is accompanied by it, working memory cannot be used optimally to reflect on
the situation and to select the correct behavioral response, but rather choose more automatic,
impulsive reactions (Otto, Raio, Chiang, Phelps, & Daw, 2013). Similarly, Ramirez and
colleagues (2013) found an interaction between first and second grade children’s working
memory and anxiety in the prediction of academic performance in elementary school. The
authors found that working memory could no longer predict children’s performance when
children experienced anxiety. This may translate to the current study, in that working memory
may no longer buffer against externalizing problem behaviors when experiencing a conflictual
teacher-child relationship in which children feel less safe and secure and experience high levels
of stress. With regards to gender differences, previous studies have not always included possible
gender differences in the associations between factors and those that have report mixed results
(e.g. Raaijmakers et al., 2008; Schoofs, Pabst, Brand, & Wolf, 2013; Thorell & Wåhlstedt,
2006). This is important as girls generally tend to experience more warmth and less conflict in
their relationship with their teachers than boys (Howes, Phillipsen, & Peisner-Feinberg, 2000).
Moreover, based on an abundance of research, it is widely accepted that boys display higher
levels of externalizing behavior problems, irrespective of age (e.g. Moffitt, 2001).
The present study
This study’s objective was to assess whether the predictive link of working memory on
the development of externalizing problems is affected by the teacher-child relationship using a
sample of 1109 Dutch elementary school children. Children were 5 years at baseline, and were
assessed three times over the period of two school years. More specifically, we first of all
assessed the anticipated buffering capacity of working memory in the development of
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externalizing behavior problems. Secondly, we assessed whether this potential buffering capacity
of working memory in the development of externalizing problems is stronger when children
experience a positive, warm relationship with their teacher. Thirdly, we assessed whether this
potential buffering effect was suppressed when children experience a negative, conflictual
relationship with their teacher. As a last objective, the current study assessed whether these
associations were different for boys and girls. We expected first of all, to find a predictive
association from working memory to externalizing problems, with working memory buffering
against the development of externalizing problem behaviors over time. Secondly, we expected
the buffering effect of working memory to be dependent on the teacher-child relationship. More
specifically, we expected that working memory would be able to buffer against externalizing
behavior development when the teacher-child relationship was positive, that is, warm, but that
the buffering capacity of working memory would be suppressed when the teacher-child
relationship is a negative, that is, a conflictual one. With regards to gender differences, we did
not have a priori hypotheses as previous evidence regarding differences between boys and girls
in the associations of effects is lacking.
Method
Participants
The participants included in the present study were part of a longitudinal project
assessing the psychosocial development of young elementary school children. Elementary
schools that were approached and invited to participate were from an urban and a rural area in
the eastern part and central part of the Netherlands. Both kindergarten and first year classes were
targeted for inclusion at the initial start of the study in 2011, and the first 19 elementary schools
that accepted the invitation were included in the project.
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From the 19 participating elementary schools 1,330 children from 61 first and second
year kindergarten and first grade elementary school classes were targeted for inclusion in the
project. Parents received a letter regarding the school’s participation in the project and were
asked to provide written consent on their child’s participation in the study. The vast majority of
parents consented to their child’s participation in the project (93.1%, N = 1,238, 50.1% boys).
Children’s mean age at the first assessment was 5.52 years, SD = 1.00. Approximately 6
months later, at T2, children were 6.02 years, SD = 1.00 and at T3 children were 6.98 years, SD
= 1.01. Most children and their parents were born in The Netherlands (97.7% of children, 87.4%
of mothers and 86% of fathers). These percentages are in line with the Dutch population as a
whole in which 89.3% is born in The Netherlands (Statistics Netherlands, 2014b). Although
lower than compared to the general Dutch population, 15.3% of the participating children were
from low socio-economic status (SES) families (compared to 29.5% according to Statistics
Netherlands, 2014a).
For the current study, we included children that had participated on the working memory
task for at least two out of three assessments (N = 1,142). Parental consent was retracted for
thirty-three children who were consequently excluded from further analyses. Therefore, a total of
1,109 children (555 boys, 554 girls) were chosen for inclusion in the current study. Children
included in the study, did not differ from excluded children (those that had participated once or
whose permission was retracted), with regard to gender distribution, χ2(1) = .199, p = .36,
working memory scores at baseline, F (1,781) = .76, p = .38, teacher-child conflict at baseline F
(1,779) = .38, p = 54 and teacher-child warmth at baseline F (1,779) = .167, p = .68. Children
that were included, however, scored slightly lower than excluded children on externalizing
problem behavior at baseline, F (1,817) = 6.28, p = .01, M(excluded) = 1,98, SD(excluded) = 0.07,
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M(included) = 1.79, SD(included) = 0.22. Moreover, children who were excluded were more likely to
come from low SES families than included children, 28.6% versus 14.4%, χ2(1) = 9.09, p < .01.
Procedure
The study started in 2011, in which children were assessed for a first time in the fall of
that school year (T1). Approximately 6 months later (spring 2012), children were assessed for a
second time (T2). The third assessment (T3) took place one school year after the second, in the
spring of 2013. The measures used remained the same over the three assessments, and were
administered by trained assistants who were in their second year or higher of their bachelor’s or
master’s degree in psychology. Administering the tests took approximately 60 minutes, 30
minutes in the morning and 30 minutes in the afternoon and took place during a regular school
day during which children one-by-one were taking from the classroom to be tested. The same
test assistants interviewed teachers during the teachers’ lunch breaks and after school hours.
During this interview that lasted approximately 2 hours, teachers were asked to fill out
questionnaires regarding each participating child in their class. Throughout the day and to
increase their motivation, children received small rewards, such as a sticker or a sweet. At the
end of the day, all children received a little present as a thank you for their participation.
Teachers received a box of chocolates and a 25-euro voucher upon completion of the interview.
All procedures followed in this project were approved of by the medical and ethical committee at
the VU University Medical Center.
Measures
Teacher reports on children’s externalizing behavior problems were assessed using the
conduct problems scale of the Strengths and Difficulties Questionnaire (SDQ-T, Goodman &
Scott, 1999). The conduct problems scale consists of 5 items scored on a 5-point Likert scale (1
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= not at all applicable, 5 = very applicable). Two examples from the scale are: Often has temper
tantrums or hot tempers, and Often fights with other children or bullies them. Cronbach’s alphas
ranged from .81 to .84 over the three assessments.
Children’s test scores on working memory was assessed using a visuo-spatial working
memory task (de Kieviet, van Elburg, Lafeber, & Oosterlaan, 2012; Klingberg et al., 2005;
Klingberg et al., 2002b; Nutley, Söderqvist, Bryde, Humphreys, & Klingberg, 2009). A 4-by-4
grid appeared on the screen, yellow dots then appeared one at a time in different locations on the
grid. When the dots had disappeared children were asked to recall the position of the dots in
reverse order, as this requires working memory activity. Four practice trials were administered to
make sure children understood the task. Starting with two dots that had to be remembered, task
difficulty increased after four trials to include an extra dot to be remembered up to and including
7 dots. Within the four trials with a similar number of dots to be remembered, two trials were
relatively easy and the subsequent two were relatively hard. The latter two trials were more
difficult as dots appeared farther away from each other and also made more ‘crossovers’ on the
grid than were made during the first two trials. The task was terminated when children could not
correctly recall dot-locations for both trials within the relatively easy or relatively hard trials. To
obtain maximum spread in the data (and similar to Kessels, van Zandvoort, Postma, Kappelle, &
de Haan, 2000), total scores were calculated by multiplying the number of correctly repeated
trials by the sub-level reached. The task is a developmentally sensitive and valid measure of
working memory in young children (Fry & Hale, 1996;Klingberg et al., 2002a).
Teacher-child relationship quality was assessed using the Young Children’s Appraisals
of Teacher Support (Y-CATS, Mantzicopoulos & Neuharth-Pritchett, 2003; Spilt, Koomen, &
Mantzicopoulos, 2010). In this task children were asked about the amount of Warmth and
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Conflict they experienced in their relationship with their teachers. To account for children’s
limited reading ability, items were printed as statements on individual slips of paper and read out
one at a time to children. A total of 11 items were used to assess relationship warmth (e.g., my
teacher says nice things about my work), and 10 items tapped into relationship conflict (e.g., my
teacher tells me that I am doing something wrong). Warmth and conflict items covered different
contexts, including, but not only, the school or work-related context. Other examples of items are
My teacher likes my family (warmth) or My teacher tells me to do work that is too hard for me
(conflict), or My teacher tells me I am going to get in trouble a lot (conflict). A binary answer
scheme was used. Similar to Spilt, Koomen and Mantzicopolous (2010), children deposited
items in a miniature toy trashcan if they disagreed and in a miniature toy safe if they agreed with
items. Mean scores were calculated to represent relationship warmth and conflict within the
teacher-child relationship. Cronbach’s alphas ranged from .56 to .59 for warmth and .61 to .71
for conflict which correspond to values reported by Mantzicopoulos and Neuharth-Pritchett
(2003), who validated the Y-CATS. We additionally fitted confirmatory factor models to
confirm that the two-factor model had good fit to the data. Fit indices were good, range CFI =
.92 - .94; TLI = .91 - .94; RMSEA = .03.
Household SES and age were included as control variables. Household SES was reported
by the child’s parents. Parents were asked to report on mothers’ and fathers’ current or most
recent job. Job descriptions were classified according to the working population classifications
scheme (Statistics Netherlands, 2010). The highest SES score of the two parents was taken as
children’s SES. SES was dummy coded, with low SES defined as being unemployed or holding
a lower or elementary job or less (for example being a cleaner).

147

WORKING MEMORY’S PROTECTIVE EFFECT

The age of the child was added as an additional control variable to account for age
differences between children attending kindergarten or first grade elementary school.
Statistical Analyses
Before testing our moderation hypotheses, we first tested for main effects of working
memory on the development of externalizing problems. We fitted an autoregressive cross-lagged
model (Jöreskog, 1970) containing working memory and externalizing problems at T1, T2 and
T3. We allowed for within-time correlations between working memory and externalizing
problems. Regression paths from working memory to externalizing problems and vice versa
were added to test for predictive links between working memory and externalizing problems
over time.
We then fitted two models to test for moderation, one for teacher-child relationship
warmth and a second model for teacher-child relationship conflict. We added the interaction
terms between the predictor variable and moderator variable and the direct effects of the
moderator variable to the baseline model. Consequently, as we were interested in gender
differences in the strengths of associations, we fitted multiple-group models for boys and girls
separately. In case there were differences between boys and girls we assessed the modification
indices to free up as little parameters as possible to obtain a most parsimonious model. If there
were no differences between boys and girls we continued with the model using one single group.
Consequently, we assessed whether the interaction term between working memory and the
teacher-child relationship was significant and if so, we then continued to probe this interaction
effect assessing the effect of working memory on externalizing behavior problems for high (M
+1SD) versus low (M – 1SD) quality of the teacher-child relationship.

148

CHAPTER 5
All models were fitted in Mplus version 6.0 (Muthén & Muthén, 1998-2010). To avoid
problems of multicollinearity, working memory, externalizing problems and teacher-child
relationship warmth and conflict were Z-standardized. We controlled for mean-level age
differences in all models, as children were either in kindergarten or first grade at the start of the
study. In doing so, we regressed all variable on children’s age. Additionally, to control for
differences in SES, we regressed all variables on family SES. Using a sandwich estimator
(Williams, 2000), path estimates’ standard errors were adjusted to account for clustering of data
within schools. The Satorra-Bentler chi-square difference test (Satorra & Bentler, 2001; Sattora,
2000) was used to assess significant differences in model fits. Model fit for individual models
was determined using the Comparative Fit Index (CFI) and Tucker Lewis Index (TLI), and the
Standardized Root Mean Square Residual (SRMR). For the CFI and TLI values of .95 and higher
indicate acceptable fit (Bentler & Bonett, 1980), values of .08 on the SRMR and lower indicate
acceptable fit (Marsh, Hau, & Wen, 2004).
Results
Descriptive Statistics
Table 1 depicts means and standard deviations of all study variables for boys and girls
separately. Using repeated measures ANOVA, we found that working memory levels did not
differ between boys and girls, but gender-differences were found for teacher-child relationship
conflict and warmth. Results showed that boys, compared to girls, experienced on average higher
levels of conflict and lower levels of warmth in their relationship with their teacher.
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Table 1
Means and Standard Deviations of Working Memory, Externalizing Problems and Teacher-child Relationship
Warmth and Conflict for Boys and Girls Separately
Boys

Girls

Test

M

SD

Range

M

SD

Range

WM T1

18.90

14.52

0.00 - 66.00

17.14

13.23

0.00 - 71.50

WM T2

22.17

15.72

0.00 - 91.00

21.47

15.25

0.00 – 97.50

WM T3

29.99

17.56

0.00 - 97.50

30.52

17.80

0.00 – 104.00

EP T1

1.92

.63

1.00 - 4.40

1.65

.49

1.00 - 3.40

EP T2

1.96

.57

1.00 - 4.00

1.74

.54

1.00 - 4.00

EP T3

1.89

.62

1.00 - 4.40

1.64

.56

1.00 – 3.80

TC warmth T1

.84

.15

0.36 – 1.00

.87

.14

0.36 – 1.00

TC warmth T2

.82

.17

0.09 – 1.00

.87

.14

0.27 – 1.00

TC warmth T3

.85

.15

0.00 – 1.00

.88

.13

0.00 – 1.00

TC conflict T1

.29

.21

0.00 - 1.00

.24

.19

0.00 – 0.90

TC conflict T2

.29

.22

0.00 - 1.00

.23

.21

0.00 – 1.00

TC conflict T3

.24

.19

0.00 - .90

.20

.18

0.00 – 0.90

Gender

.22

54.45***

19.47***

28.67***

Note. Test statistics come from repeated measures ANOVA and represent F-values. WM = working memory. EP =
externalizing problems. TC = teacher-child. *** p < .001, ** p < .01, * p < .05.

Table 2 depicts correlations between all study variables. Working memory correlated
significantly and negatively with externalizing behavior problems at all time points. Working
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memory correlated significantly and negatively with teacher-child relationship conflict,
irrespective of time of assessment. Working memory and teacher-child relationship warmth
correlated significantly and positively at most time points. Teacher-child conflict, but not
warmth, correlated significantly with externalizing behavior problems, that is, more conflict was
correlated with more behavior problems. Despite that the magnitude of some of the correlations
was modest, significant correlations in the expected directions were found between the study
variables. We therefore moved on to testing our hypotheses in a longitudinal cross-lagged
framework with the teacher-child relationship as a moderator on the cross-lagged paths.
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Table 2
Correlations Between Working Memory, Externalizing Problems and Teacher-child Relationship
Warmth and Conflict
Variables

1

1.

WM T1

-

2.

WM T2

3.

WM T3

4.

TC conflict T1

5.

TC conflict T2

6.

TC conflict T3

7.

TC warmth T1

8.

TC warmth T2

9.

TC warmth T3

10. EP T1
11. EP T2

2

3

4

5

6

7

8

9

10

11

.55*

-

.44*

.59*

-

-.15*

-.16*

-.16*

-

-.15*

-.26*

-.26*

.39*

-

-.16*

-.24*

-.23*

.25*

.37*

-

-.02

.08*

.03

-.05

-.07

-.13*

-

.06

.16*

.12*

-.13*

-.17*

-.15*

.27*

-

.09*

.15*

.11*

-.09*

-.09*

-.21*

.21*

.18*

-

-.08*

-.15*

-.09*

.21*

.16*

.16*

-.02

-.04

.04

-

-.09*

-.14*

-.12*

.17*

.18*

.16*

.02

-.03

-.03

.65*

-

-.13*

-.17*

-.13*

.18*

.15*

.17*

.02

-.04

-.01

.49*

.55*

12. EP T3

Note. WM = Working memory. TC = Teacher-child relationship. EP = Externalizing problems.
T1 = fall 2011, T2 = spring 2012, T3 = spring 2013. * p < .05
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Model Fitting
We fitted a model with stability paths between time-points for the same variable, crosslagged paths between working memory and externalizing behavior problems, and vice versa, and
within-time correlations between working memory and externalizing problems. To obtain a more
parsimonious model, we constrained the autoregressive (i.e. stability) and cross-lagged paths to
be equal over time, resulting in a model that did not differ significantly in fit from the model in
which paths were allowed to be estimated freely over time (∆χ2 (4) = 8.06, p = .09). This model
showed good fit to the data, CFI = .97, SRMR = .03, RMSEA = .07. Results of this model,
without potential moderation effects of the teacher-child relationship characteristics are depicted
in Figure 1. Results show cross-lagged, cross-time effects in the expected directions. That is,
higher working memory was negatively associated with the development of externalizing
behavior problems over time. Although not focus of this study, effects of higher externalizing
behavior problems on a lower working memory development over time were also found.
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Figure 1. Autoregressive cross-lagged model predicting children’s working memory and
externalizing problems at T1, T2 and T3. Numbers represent standardized regression
coefficients. All paths were controlled for SES and age differences between children. Dotted
lines represent non-significant paths or correlations. * p < .05, ** p < .01, *** p < .001.

Teacher-child Relationship Warmth
We then assessed whether the prospective association between working memory and
subsequent externalizing behavior was moderated by teacher-child relationship warmth. To
obtain a more parsimonious model, we tested whether constraining the auto-regressive and crosslagged paths and moderation by teacher-child relationship warmth to be equal over time affected
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model fit. This model did not significantly worsen the model fit, ∆χ2 (4) = 5.85, p = .21, CFI =
.94, SRMR = .05, RMSEA = .03. In this model, the interaction term between working memory
and teacher-child relationship warmth in the prediction of externalizing problems was not
significant, B = -.002, β = -.001, SE of B = .02, p = .92.
To assess whether path estimates in this last model differed for boys and girls we fitted a
multiple group model. We compared a model in which all paths were freely estimated across
gender to a model in which all paths were constrained to be equal for boys and girls. Results
indicated no significant difference in model fit, ∆χ2 (30) = 23.98, p = .77, suggesting there were
no differences between boys and girls in the reported effects.
Teacher-child Relationship Conflict
We then tested whether the prospective association between working memory and
subsequent externalizing behavior problems was moderated by teacher-child conflict. Again, we
constrained the auto-regressive and cross-lagged paths and moderation effects to be equal over
time, resulting in a model that fitted the data well and not significantly worse than the previous
model, ∆χ2 (4) = 3,77, p = .44, and fitted the data sufficiently CFI = .90, SRMR = .07, RMSEA =
.05.
Results showed a significant interaction term between working memory and teacher-child
relationship conflict in the prediction of subsequent externalizing problems (B = .039, SE of B =
.020, p = .05). To decompose this moderation-effect, the significant interaction between working
memory and teacher-child relationship conflict was probed by estimating the effects of increases
in working memory on externalizing behavior problems separately for teacher-child relationship
conflict being high (M + 1SD) and for teacher-child relationship conflict being low (M - 1SD)
(Holmbeck, 2002). Results are depicted in Figure 2. In situations where teacher-child conflict
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was high, working memory did not significantly predict subsequent externalizing behavior
problems, p = .35. However, in situations where teacher-child conflict was low, working memory
was negatively associated with the development of externalizing behavior problem, B = -.10, SE
of B = .03, β = -.11, p < .01.

Figure 2. Autoregressive cross-lagged model predicting children’s working memory (WM) and
externalizing problems (EP) at T1, T2 and T3. Numbers represent standardized regression
coefficients. All paths were controlled for SES and age differences between children. Dotted
lines represent non-significant paths or correlations. Two regression coefficients for one single
path indicates differences for children experiencing low conflict (upper numbers) and children
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experiencing high conflict (bottom numbers) with their teachers. * p < .05, ** p < .01, *** p <
.001.
To assess whether path estimates differed for boys and girls we fitted a multiple group
model. Again, we compared a model in which all paths were freely estimated across gender to a
model in which all paths were constrained to be equal for boys and girls. The fully constrained
model and fully unconstrained model were significantly different in fit ∆χ2 (30) = 47.49, p = .02.
Guided by the modification indices we freed as many parameters between boys and girls as
necessary to obtain a most parsimonious model that did not differ significantly from the best
fitting model (fully unconstrained model). Only one correlation (between the computed
interaction terms) had to be freed to obtain a good fitting model ∆χ2 (29) = 20.13, p = .89. This
one correlation coefficient that was different between boys and girls reflected a difference in
magnitude and not in direction. Therefore, although the overall model was not gender invariant,
this was not due to differences in the cross-lagged, stability, or moderation paths that were of
interest to our study. Therefore, we can conclude that all effects depicted in Figure 2, regarding
the moderation of teacher-child conflict, were similar for boys and girls.
Discussion
The goal of the present study was to examine the interactive effect of children’s working
memory and the quality of the teacher-child relationship on the prediction of children’s
externalizing problem behavior. As expected, we found that higher working memory-abilities
protected against the development of externalizing problems over a period of two years during
early elementary school. More importantly, we found this effect to be dependent on the quality
of the relationship the child experiences with his or her elementary school teacher. Specifically,
we found that working memory only protected against the development of externalizing
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problems when children experienced low levels of conflict in their relationship with their
teachers. The protective effect of working memory on externalizing problems was nonexistent
when children experienced high levels of teacher-child relationship conflict. The association
between working memory and externalizing problems was independent of the amount of warmth
experienced in the teacher-child relationship.
Our overall finding that higher levels of working memory protected children from
developing externalizing problems, is in line with previous studies (E. T. Aronen, V. Vuontela,
M. R. Steenari, J. Salmi, & S. Carlson, 2005; Endres et al., 2011; J M Hinson et al., 2003;
Schoemaker et al., 2013), and in line with theoretical notions (J M Hinson et al., 2003; Johnson,
2012; Ramirez et al., 2013). It underscores the idea that working memory is an essential skill in
choosing and executing appropriate behavioral responses as working memory is needed to take
in all the information in a certain situation, filter out the irrelevant information and to consider
long-term pro-social outcomes(Baddeley, 1992). This finding is in line with previous studies (E.
T. Aronen et al., 2005; Schoemaker et al., 2013) and adds to the current body of empirical
evidence since we assessed the association in a large, longitudinal normative sample of young
children, controlling for possible reverse effects using a cross-lagged design. Our study,
however, extends these previous empirical and theoretical reports in assessing whether this
association is dependent on children’s social context. Although not many studies have assessed
possible moderating factors in the association between working memory and (externalizing)
problems, our results support those few that have (J M Hinson et al., 2003; Ramirez et al., 2013).
We found that the association between working memory and externalizing problems depended
on children’s social context, specifically the amount of conflict children experienced in their
relationship with their teacher. Working memory lost its protective effect when children
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experienced high levels of conflict in their relationship with their teacher. This finding is in line
with Hinson and colleagues (2003) who, using an experimental design, found that working
memory’s protective effect on impulsive behavioral decision-making was dependent on the
situation participants were placed in. Our findings however, extend this previous study by
showing such moderation effects in a longitudinal design, using a population-based sample of
young elementary school children and with regards to the social context as a moderator. The
results thus suggest that experiencing high levels of teacher-child conflict may be a naturaloccurring situation that causes children high levels of stress and to feel lonely and unsafe. This
may impair working memory to such an extent that it loses its buffering capacity against the
display of externalizing behaviors. In such situations, when children experience high levels of
teacher-child conflict, children are less able to use their working memory to assess the situation
and to select the correct behavioral response and are, therefore, more likely to select aggressive
response options. Our finding is also in line with Ramirez and colleagues (2013) who did not
assess externalizing behavior as an outcome, but found that higher working memory was no
longer associated with higher academic outcomes when children experienced high levels of
anxiety. Although Ramirez and colleagues included different factors than we did, the results are
similar; working memory may be a protective factor, but loses this protective function when
placed into a negative context.
With regards to teacher-child relationship warmth, we had expected working memory to
be a stronger buffer against externalizing development when children experienced high levels of
teacher-child relationship warmth. Unexpectedly, however, our results showed that the protective
effect of working memory on externalizing behavior development was independent of the
amount of warmth experienced in the teacher-child relationship. An explanation for this could be
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that, within this normative sample of young elementary school children, levels of teacher-child
relationship warmth were generally high. Perhaps variations in already high levels of teacherchild relationship warmth do not affect the protective effect of working memory as the absence
of teacher-child relationship warmth does. These teachers may all have been capable of
providing environments in which their students can make optimal use of their working memory.
Therefore, these children may have had enough space and time to overthink possible behavioral
responses and their consequences, and to be more likely to internalize their teachers’ norms and
values, resulting in less externalizing behaviors.
A possible other explanation may be that in predicting a negative outcome such as
externalizing development, negative features of the teacher-child relationship may be more
influential than positive features. Indeed negative experiences have been found to be more of
influence than positive ones in predicting negative outcomes (Baumeister, Bratslavsky,
Finkenauer, & Vohs, 2001). If we had perhaps looked at a positive outcome such as pro-social
behavior development or academic development, teacher-child relationship warmth may have
had more of an effect.
With regards to gender differences we found mean level differences between boys and
girls in the amount of teacher-child relationship warmth and conflict that were in line with
previous studies (e.g. Howes et al., 2000). However, we found no gender differences in the
reported associations between variables. In other words, working memory protected against
externalizing problem development for boys and girls equally. Additionally, the protective effect
of working memory on externalizing behavior development disappeared when experiencing high
levels of teacher-child conflict, as well as the non-moderating effect of teacher-child relationship
warmth children, accounted for both boys and girls.
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Limitations & implications
The current study has some limitations that should be mentioned. First of all, our sample
of elementary school children consisted mainly of Caucasian Dutch children of relatively high
SES families. Therefore, it may be important to assess whether our findings would hold for a
socio-economical and ethnically more diverse population. Secondly, our study included a
normative sample of children from regular elementary schools experiencing relatively high mean
levels of warmth and low mean levels of conflict in their relationship with their teachers. If we
had included a non-normative sample we may have found stronger associations and, in
particular, stronger moderating effects. Thirdly, the teacher-child relationship quality scales that
we included in our study had relatively low alphas, which may have resulted in lower
associations between variables. Nevertheless, the measurement has been validated for use with
the current age group, and similar alphas have previously been reported (Mantzicopoulos &
Neuharth-Pritchett, 2003). Although the low alphas could be seen as a limitation, our findings
were in the expected directions and confirmatory factor analyses showed that children could
clearly distinguish between the warmth from the conflict items (de Wilde, Koot, & van Lier,
2016). Therefore, despite the lower alphas, we believe the associations reported to be valid, and
may in fact reflect an underestimation of the true effect of the teacher-child relationship on the
link between children’s cognitive abilities and their behavioral development. Fourthly, our study
included only the teacher-child relationship and did not include other factors within the
social/school context of children. Future studies should assess other factors - such as the
relationship a child has with his or her peers as possible moderators - in the association between
working- memory and externalizing problems. Lastly, our study did not include measures of
stress experienced by the child to assess whether experiencing conflictual teacher-child
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relationship indeed causes generally higher levels of stress. Therefore, future studies should
assess levels of stress experienced by the child, perhaps through salivary cortisol (Jessop &
Turner-Cobb, 2008), and include this alongside measures of the teacher-child relationship.
Despite the aforementioned limitations, our findings have implications for future research
as well as for practice. Using a stringent longitudinal cross-lagged design we found support for
working memory to be a protective factor in the development of externalizing problems overall.
This would imply that fostering working memory skills would be an effective way at reducing
externalizing problems. However, our results also show that it is essential that the social
environment be taken into consideration as well. This finding strongly suggests that future
research should include both the neuro-cognitive and social domain in predicting children’s
externalizing problem development. Moreover, our findings also underscore the importance of
assessing mechanisms, rather than individual associations, when assessing children’s
development. With regards to practice, our results suggest that working memory training aimed
at reducing behavioral problems can only be effective when children experience low levels of
conflict. When children experience high levels of conflict with their teacher, it is important that
both the teacher-child relationship and children’s working memory are targeted for intervention.
This also implies that teachers need to be aware of their relationships with their students, and
how their students experience this relation, especially when this relationship is conflictual.
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Abstract
The present study used a longitudinal randomized controlled design to test whether the Good
Behavior Game, a classroom-based universal intervention program aimed at improving
children’s behavior, showed differential effects on reductions in the development of conduct
problems dependent upon maternal psychopathology (i.e., depressed mood and delinquent
behavior) and problematic mother-child relationships (i.e., parenting stress and abusive
disciplining). The second aim was to assess whether the indirect effect of the intervention via
improvements in peer acceptance was dependent upon these risk factors within the homecontext. To this end, we followed 554 children annually from kindergarten to second grade of
elementary school. Conduct problems and peer acceptance were assessed via teacher-ratings and
peer-nominations, respectively. Children’s mothers reported on their psychopathology and the
relationship with their child. We confirmed the effectiveness of the intervention in reducing
conduct problems for all children. However, the process explaining its effectiveness (via
improved peer acceptance) was dependent on home risk status and existed only for children of
mothers with high levels of delinquency and children of mothers who reported using abusive
disciplining tactics. Our findings imply that children at risk through maternal delinquency and
abusive disciplining benefit most from a safe classroom-environment that helps them improve
peer acceptance.
Keywords: peer acceptance; conduct problem development; maternal risk; RCT; Good Behavior
Game
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Conduct problems, such as behaving aggressively towards others, lying and bullying, are
common among elementary school children and pose a significant threat to children’s
psychosocial development. For example, children who show conduct problem behaviors in
elementary school are at risk of later psychopathology, substance dependence, delinquency and
societal dropout (Fergusson, Boden, & Horwood, 2009; Fergusson, Horwood, & Ridder, 2005;
Moffitt, Caspi, Harrington, & Milne, 2002). With the aim of reducing the risk of children to
develop conduct problems, classroom-based universal intervention programs targeting these
behavioral problems have been developed. An example of such an intervention for elementary
school children is the Good Behavior Game (GBG; Barrish, Saunders, & Wolf, 1969), which has
been found to be effective at reducing children’s conduct problems in school (for overviews, see
Embry, 2002; Nolan, Houlihan, Wanzek, & Jenson, 2013; Tingstrom, Sterling-Turner, &
Wilczynski, 2006). The GBG is aimed at providing a positive and safe classroom environment
and facilitating prosocial classroom interactions. Following this, the effectiveness of the GBG in
reducing conduct problems is partially explained through the impact of the program on
improvement in children’s peer relationships (Leflot, van Lier, Onghena, & Colpin, 2013;
Menting, Koot, & van Lier, 2014; Witvliet, Van Lier, Cuijpers, & Koot, 2009). However,
previous studies have indicated that children who were at risk for poor peer acceptance and the
development of conduct problems at baseline due to child-personal factors, benefitted
exceptionally from the GBG intervention (Leflot et al., 2013; Menting et al., 2014). Given that
children who experience problematic parent-child relationships and whose mothers experience
psychopathology also show elevated risk for poor peer acceptance and (thereby) conduct
problem development (Ladd & Pettit, 2002), these risk factors within the home-context may as
well affect the impact of the school-based GBG intervention on conduct problem development
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directly, or indirectly via peer acceptance. The present study used a longitudinal randomized
controlled design to test a) whether the GBG showed differential effects on reductions in the
development of conduct problems dependent upon maternal psychopathology and problematic
mother-child relationships, and b) whether the indirect effect of the GBG program via
improvements in peer acceptance was dependent upon these risk factors within the homecontext.
Peer Acceptance and the Development of Conduct Problems
Researchers have long aimed to identify protective factors that may prevent, stabilize, or
deter the development of conduct problems in children. Within the early elementary school
context, acceptance among classmates has been identified as a fundamental need for children
(Sroufe, Egeland, Carlson, & Collins, 2009), and as an important factor underlying conduct
problem development (for overviews, see Parker, Rubin, Erath, Wojslawowicz, & Buskirk,
2006; Rubin, Bukowski, & Parker, 2006). Indeed, numerous studies illustrated that failure to
establish a positive position in the larger peer group is related to the development and escalation
of behavioral misconduct in children (e.g., Ladd, 2006; Sturaro, Van Lier, Cuijpers, & Koot,
2011) and adds to the prediction of early-onset conduct problems (Miller-Johnson, Coie,
Maumary-Gremaud, & Bierman, 2002).
Many explanations have been forwarded for the link between being poorly accepted
among classmates and developing conduct problems. For example, peers play an important role
in the socialization of children. Poorly accepted children are less likely to be involved in positive
social interactions with mainstream peers and thus may receive little social correction and
guidelines for their behavior (Rubin et al., 2006). Furthermore, children that are poorly accepted
by their peers may develop feelings of hostility towards their peers (Dodge et al., 2003),
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potentially inflicting acts of aggression and other forms of retaliation against their peers. In
addition, poor acceptance may set into motion a cascade of peer relationship difficulties such as
bully victimization, friendlessness, and affiliation with deviant friends (Van Lier & Koot, 2010;
Vitaro, Pedersen, & Brendgen, 2007). In turn, these processes may facilitate, maintain or
exacerbate the development of conduct problems (see overviews by Parker et al., 2006; Rubin et
al., 2006).
The Good Behavior Game
Given the many adjustment problems that may follow conduct problem behaviors at
school as well as the detrimental later outcomes that have been found for children that show
early conduct disordered behavior, multiple (preventive) interventions have been developed to
target these behavioral problems. Among these, The Good Behavior Game (GBG; Barrish et al.,
1969) is among the most successful evidence-based classroom interventions (Hahn et al., 2007;
Wilson & Lipsey, 2007). The GBG is aimed at reducing classroom conduct problems by helping
teachers create a safe and positive classroom-environment. By rewarding children when they do
not participate in behavioral misconduct in the classroom, children learn to inhibit inappropriate
behaviors. Numerous studies have found that the GBG leads to reductions in behavioral
problems at school, including conduct problems (for overviews, see Embry, 2002; Nolan et al.,
2013; Tingstrom et al., 2006). Furthermore, a key component of the GBG is that it facilitates
positive peer interactions. In the GBG intervention, children work together in groups in which
members are encouraged to support each other in behaving in a prosocial manner and in
following classroom rules. In line with the alleged role of peer difficulties in conduct problem
development, previous studies covering various samples indicated that reductions in conduct
problem development found among children who participated in the GBG intervention, was
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mediated by improvements in peer relations, including peer acceptance (Leflot et al., 2013;
Menting et al., 2014; Van Lier, Vuijk, & Crijnen, 2005; Witvliet et al., 2009).
Following from the premise that poor peer acceptance may underlie conduct problem
development, children at risk for poor peer acceptance and conduct problem development may
benefit disproportionately from a safe and positive classroom environment (such as provided by
the GBG) as this may increase their acceptance by the larger peer group. There is indeed
evidence that improved peer acceptance due to the GBG is more effective in reducing conduct
problems for children who are at risk of developing conduct problems as well as of poor
acceptance (Embry 2002; Leflot et al., 2013; Menting et al., 2014), compared to children who do
not exhibit such risk factors. These studies have focused on child-personal risk factors. For
example, Leflot and colleagues (2013) found that the GBG was only effective in reducing
conduct problems for children that showed low on-task behavior. Moreover, for children with
low on-task behavior, GBG effectiveness on reductions in conduct problems was explained by
improvements in peer rejection (which were due to the GBG intervention). According to these
authors, this differential effect may possibly be due to the fact that children who show low ontask behavior do not live up to general classroom standards, putting them at risk for poor
acceptance by their classmates and conduct problems in case of no intervention program (Leflot
et al., 2013). Similarly, Menting and colleagues (2014) found that improved peer acceptance
among children that participated in the GBG interventions mediated reductions in the
development of behavioral problems, but only for children with lower receptive vocabulary
skills. These authors suggested that children with poorer language skills may have trouble
attaining acceptance by the larger peer group because they may have difficulties interpreting
verbal expressions of their peers, communicating their own needs to others and developing
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appropriate self-control (Menting et al., 2014). These previous findings thus suggest that at-risk
children are likely in need of more support to compensate for the difficulties they may encounter
in forming positive peer-relations, which may be provided by interventions such as the GBG.
Maternal Risk Factors as Moderators of GBG Impact
Risk factors within the home context such as maternal psychopathology (e.g., maternal
depressed mood and delinquent behavior) and parent-child relationship problems (e.g., maternal
abusive disciplining and parenting stress) may also put children at risk for peer difficulties and
the development of conduct problems (for an overview, see Ladd & Pettit, 2002). Therefore, the
impact of the GBG on conduct problem development may depend upon these risk factors within
the home context, possibly because they may affect children’s peer acceptance. There are several
theoretical and empirical indications that support this line of reasoning. These ideas are generally
based on the notion that children may transfer (negative) behavioral and relationship patterns and
expectations they have learned within the family context, for example due to maternal
psychopathology and negative mother-child relationships, to the peer domain. For example, it
has been suggested that maternal psychopathology and negative mother-child relationships may
interfere or concur with a mother’s (in)ability to provide supportive, responsive, and consistent
care (Anthony et al., 2005; Snyder, 1991). In addition, children who have a problematic
relationship with their mother or whose mothers experience psychopathology may develop
negative expectations for future social environments, such as the classroom, which, in turn may
result in the display of hostile or withdrawn behavior for these children (Ladd & Pettit, 2002;
Rubin & Burgess, 2002). Also, these children may develop maladaptive social information
processing patterns, characterized by, for example, hostile attributions of others’ intent (Dodge,
2006; Dodge, Pettit, Bates, & Valente, 1995). All of the above mentioned potential consequences
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following maternal psychopathology and negative mother-child relationships, in turn, may feed
non-acceptance by peers, possibly resulting in conduct problem development in the child (Bolger
& Patterson, 2001; Cummings, Keller, & Davies, 2005; Dodge et al., 2003; Dodge et al., 1995).
Furthermore, maternal psychopathology and negative mother-child relationships may also affect
children’s engagement with the peer environment directly as these factors may influence to
which extent mothers “manage” their children’s social lives (Ladd & Pettit, 2002). That is,
mothers affected by psychopathology or mothers who have problems in the relationship with
their child may be less able, or feel less inclined, to facilitate and help initiate prosocial relations
with peers, thereby putting these children at risk for social problems with peers, possibly
resulting in conduct problem development (Ladd & Pettit, 2002; Rubin et al., 2006).
Given that maternal psychopathology and problematic mother-child relationships may
affect both children’s acceptance among peers and the development of conduct problems, these
factors may act as moderators in the direct association between GBG impact and children’s
conduct problem development, as well as in the indirect association between GBG impact and
the development of conduct problems via children’s peer acceptance. Several scenarios are
possible. First, it may be that children who are at risk for poor acceptance and conduct
development at baseline due to maternal risk factors do not respond well or not at all to the GBG
intervention. For example, their acceptance among peers may not be improved by the GBG
intervention and/or the improvement in acceptance may not be sufficient to decrease their
development of conduct problems, potentially because a classroom intervention is too universal
to counteract the effects of a problematic and unsafe home situation. A second and alternative
explanation that is more likely given previous findings on GBG impact for at-risk children
(Leflot et al., 2013; Menting et al., 2014), is that at-risk children may benefit more from the GBG
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intervention than children not at risk. That is, the safe and positive peer environment that is
created in the classroom as result of the GBG may foster especially at-risk children’s
development of positive peer relations, thereby explaining these children’s reductions in conduct
problems. Third and lastly, it is possible that both children that are at risk and children that are
not at risk benefit equally from the GBG intervention in that their conduct problems decrease.
However, the explanations for this decrease in conduct problems may differ for at-risk children
and non-risk children. For example, for at-risk children’s improvements in peer acceptance may
be the explanatory factor of GBG effectiveness, while other factors (e.g., improved classroom
structure, working in teams, the element of competition, rewards and compliments, increased
positive and decreased negative attention from the teacher, etc.; see Embry, 2002 for an
overview of efficacious components of the GBG) may explain the effectiveness of the GBG for
children that are not at risk for poor acceptance due to maternal psychopathology and motherchild relationship difficulties. The latter possibility implies that the GBG effects on conduct
problems through improvements in peer acceptance may only apply to at risk children because
their peer acceptance may be lowered by maternal factors at the start of the intervention.
The Present Study
In the present study, we followed 554 Dutch mainstream elementary school children from
kindergarten through second grade (ages 6 to 8 years). Schools were randomly assigned to the
GBG or a control condition. The aim of the present study was to investigate if maternal
psychopathology (i.e., depressed mood and delinquent behavior) and/or mother-child
relationship problems (i.e., abusive disciplining and parenting stress) would affect the impact of
the classroom-based GBG intervention on the development of conduct problems directly and/or
indirectly via improvements in peer acceptance.
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To this end, we first tested whether the GBG reduced the development of conduct
problems and whether this effect was moderated by maternal psychopathology and mother-child
relationship problems. Based on previous findings by Leflot and colleagues (2013) indicating
that only at-risk children benefitted from the GBG in that their behavioral problems decreased,
we expected that children whose mothers showed psychopathology and experienced difficulties
in the relationship with their child would benefit more from the GBG with regard to reduced
conduct problem development, than children who are not subjected to such risk factors within
their home context (hypothesis 1). Then, we tested whether improvements in peer acceptance
among GBG children, when compared to controls, reduced symptoms of conduct problems and
whether this indirect effect was moderated by maternal psychopathology and mother-child
relationship problems. Based on previous findings (i.e., Leflot et al., 2013; Menting et al., 2014)
we expected that (part of) the reductions in conduct problem development for at-risk children
would be explained by improved peer acceptance for children who participated in the GBG
intervention, while the reductions in conduct problems in children not at risk would be explained
by other (unmeasured) factors (hypothesis 2).
Method
Participants
In the early summer of 2004, 825 kindergarten children from 47 classes in 30 regular
elementary schools that were located in two urban areas and one rural area in the Netherlands
were targeted for inclusion in the present study. Children were eligible for inclusion in the
research project if they moved on from kindergarten to first grade (n = 750) or if they entered a
participating classroom (n = 111; total N = 861) in first grade (2005). Signed parental informed
consent for participation in the study was obtained for 88% of these children, resulting in a total
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sample of 759 children that participated in the research project. These children were followed
over kindergarten to second grade of elementary school.
In the present study, only children who throughout the study period had no more than one
missing data point on conduct problems, peer acceptance or moderating variables were included
(N = 554, 73% of the total sample; 51% boys, mean age 6.0 years (SD = 0.42) in kindergarten).
The sample was ethnically diverse: 64% of the children were from a Dutch/Caucasian
background, 11% were Moroccan, 9% were Turkish, 4% were Surinamese, 4% were from the
Netherlands Antilles and 8% were from other non-western ethnical backgrounds. Furthermore,
29% of the children came from low socioeconomic status (SES) households, which is largely
comparable to the general Dutch population (34% low SES) (Statistics Netherlands, 2013).
Inclusion/exclusion in the present study was not related to intervention condition,
maternal delinquency, maternal depressed mood, parenting stress, maternal abusive disciplining,
or child’s sex. However, included children had somewhat lower levels of conduct problems (F
(1, 647) = 15.41, p < .001, η2 = .02) and somewhat higher levels of peer acceptance (F (1, 754) =
6.41 p < .05, η2 = .01) at baseline when compared to excluded children.
Design
The study protocol was approved by the Medical Ethical Committee of the Erasmus
University Medical Center (protocol number MEC 199.979/2001/53). Before implementing the
program, the study-coordinator randomly assigned participating schools to one of two
conditions: a) classroom-based preventive intervention (i.e., Good Behavior Game; GBG; 65%
of the present study; Dolan, Kellam, Werthamer, & Kellam, 1989; Dutch: Taakspel ; Van der Sar
& Goudswaard, 2001) or b) a control condition in which teachers continued their typical
teaching curriculum. Teachers rated the outcome variable conduct problems annually at three
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measurement moments: 0) spring of kindergarten, 1) spring of first grade, and 2), spring of
second grade. The mediator peer acceptance was assessed through peer nominations in the spring
of first and second grade. Data on maternal psychopathology (i.e., maternal depressed mood, and
delinquent behavior), mother-child relationship difficulties (i.e., abusive disciplining and
parenting stress), and household SES were collected when children were approximately 7 years
old (i.e., in first grade of elementary school).
Good Behavior Game (GBG)
The GBG (Dolan et al., 1989; Van der Sar & Goudswaard, 2001) is a classroom-based
preventive intervention aimed at creating a safe and predictable classroom environment by
promoting adaptive, prosocial classroom-behavior. Positively formulated class rules are chosen
together by the teacher and the students. To facilitate positive peer interaction, teachers assign
children to teams of 4 to 5 members, equally composed of children with and without disruptive
behavior. Children’s disruptiveness at baseline was assessed through behavioral observations by
teachers. Observation forms were part of the GBG implementation kit. Team members are
encouraged to work together and behave adaptively. All teams receive a set of cards at the
beginning of the game period in which children work on regular school tasks (e.g., instruction,
working alone, reading). Each time a member violates a rule, the teacher takes a card away from
that team, thus providing a consistent, non-emotional response or cue to ‘bad’ behavior. Teams
as a whole are rewarded (e.g. by extra leisure time, stickers, compliments) when at least one card
remains at the end of the game period. Game periods lasted between 10 and 60 minutes. During
and after the game, compliments are given to the students and teams, when children behave
appropriate. Details of the implementation are in supplementary material (see Appendix; see also
Witvliet et al., 2009).
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Measures
School assessments
Conduct problems scores were assessed annually from kindergarten to second grade with
the Problem Behavior at School Interview (PBSI; Erasmus, 2000). The PBSI is a 42-item faceto-face interview, in which teachers rated pupils’ behavior on a 5-point Likert-scale ranging from
0 (never applicable) to 4 (often applicable). Trained graduate and undergraduate students
interviewed teachers face-to-face. Conduct problems were assessed by 12 items (range α over the
assessments = .89 - .92), sample items included: “attacks other children”, “destroys property of
others”, “curses/swears”). Item scores per scale were averaged, resulting in a scale score ranging
from 0 to 4. In the present sample, teachers indicated that 119 (22%) children in kindergarten, 96
(17%) children in first grade, and 135 (24%) children in second grade, never showed any
conduct problems at school.
Peer acceptance scores were obtained in first and second grade through peer
nominations, administered at the participants’ schools by trained interviewers. The nomination
protocol was partially based on the procedure described by Coie, Dodge and Copotelli (1982).
Children were asked to nominate an unlimited number of classmates whom they liked most,
divided by the total number of children in the classroom minus one (children could not nominate
themselves). Scores ranged from minimum 0 to maximum 1 (0 = not nominated as “liked most”
by any of the classmates, 1 = nominated as “liked most” by all classmates).
Home assessments
Maternal depressed mood was assessed with the subscale “Depressed Mood” of the K10
scale, which is a short screening device designed to monitor population prevalence of
psychological distress (Kessler et al., 2002). The questionnaire included 3 items (e.g., “How
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often do you feel depressed?”; α = 0.84), rated on a 5- point Likert-scale (0 = never; 4 = always).
Items were averaged to create a total scale ranging from 0 to 4. In the present study 57% of the
mothers reported to not have experienced any depression symptoms during the last month. The
psychometric properties of the K10 have previously been evaluated as “good” (Kessler et al.,
2002).
Maternal delinquency in the past two years was assessed using five questions on
delinquent behavior (i.e., in the past two years have you: “threatened someone?”, “received
something that you knew to be stolen?”, “made false statements to the tax authority?”, “made
false statements to a social security/benefits agency?”, and “have you ever been arrested by the
police?”). The questionnaire was adapted from self-report measures of delinquency from
previous studies (Elliott & Ageton, 1980; Zwirs et al., 2012). The first four items were rated on a
5-point Likert-scale (0 = never, 4 = six or more times); the latter item was dummy coded as 1 =
yes and 0 = no. Items were standardized and averaged to calculate a total scale. Internal
consistency of the total scale was α = .67. Of the mothers in the present sample, 91% reported to
have not engaged in any delinquent acts in the past two years.
Maternal parenting stress was assessed using the “Parent Domain” of the Nijmegen
Parenting Stress Index (PSI; De Brock, Vermulst, Gerris, & Abidin, 1992). Mothers rated 11
items (e.g., “Being a parent to this child is more difficult than I thought”; α =.76) on a 6-point
Likert scale ranging from 0 (completely disagree) to 5 (completely agree). Items were averaged
to create a total scale ranging from 0 to 5. In the present study, 7% of the mothers reported to not
have experienced any form of parenting stress. The psychometric properties of the Dutch version
of the PSI have previously been evaluated as “acceptable to good” (De Brock et al., 1992).
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Maternal abusive disciplining (1 item, i.e., “how often do you hit your child with a belt
or other object when he/she has done something wrong?”) was assessed with the subscale
“corporal punishment” of the Alabama Parenting Questionnaire (APQ; Shelton, Frick, &
Wootton, 1996). Items were rated on a 5-point Likert scale (0 = never, 4 = always). In the
present study 93.4% of the mothers reported to never use the abusive discipline tactic on a
typical day. The psychometric properties of the APQ have previously been evaluated as “good”
(Dadds, Maujean, & Fraser, 2003; Shelton et al., 1996).
Intervention status was dummy coded as 0 = control group; 1 = intervention group.
Children’s sex was dummy coded as 0 = female, 1 = male.
Household socioeconomic status (SES) was measured through the target child’s parental
occupation in first grade. Father’s and mother’s occupations were then classified into one of five
levels (0 = unemployed, 1 = elementary, 2 = lower, 3 = medium, 4 = higher). Levels of
occupation was assigned according to the Dutch Working Population Classifications of
Occupations Scheme (Statistics Netherlands, 2001), which is based upon the International
Standard Classification of Occupations (ISCO; International Labour Organization, 1987a;
1987b). The highest household occupation level (from father or mother) counted as “household
socioeconomic status”. Household SES was then dummy coded as 0 = medium to higher SES, 1
= unemployed to lower SES.
Statistical Approach
Our two hypotheses were tested in two steps. To test our first hypothesis on possible
moderation by maternal psychopathology and mother-child relationship problems of the overall
GBG effect, a three-level growth model with variation across time at level 1, variation across
individuals at level 2, and variation across classes at level 3, was fitted. After testing for main
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effects of the GBG, we tested whether individual variation in levels of maternal psychopathology
and mother-child relationship problems (individual level variables) moderated the effect of the
GBG on the development of conduct problems. To this end, a random slope parameter was
specified to reflect a cross-level (classroom-to-individual level) interaction variable. The random
slope parameter was regressed on intervention status (classroom level variable). A significant
effect of intervention status on these random slope parameters indicates that GBG impact on the
growth parameters of conduct problems depends on children's maternal psychopathology and
mother-child relationship problems.
To test our second hypothesis on possible moderation of GBG impact on the
development of conduct problems via improvements in peer acceptance, a mediation model was
fitted. As we aimed at testing whether individual level differences of GBG impact on peer
acceptance within classrooms (not between classrooms) mediated conduct problem development,
we used a two-level latent growth model (1 = time, 2 = individual level). Second grade peer
acceptance was regressed on intervention status and on first grade peer acceptance, to test for
improvements in peer acceptance associated with GBG participation. The slope parameter of
conduct problems was regressed on second grade peer acceptance (see Figure 1; for more details
on model specification, see Menting et al., 2014).
To test for moderation of the indirect effect via peer acceptance we added three two-way
interactions, being: GBG x moderators (for testing moderation of the direct effect of GBG on the
slope of conduct problems and for the first part of the mediation pathway, see Figure 1, paths 1
and 2), and peer acceptance x moderators (for testing moderation of the second part of the
mediation pathway, see Figure 1, path 3; Preacher, Rucker, & Hayes, 2007). See for an
illustration the moderation arrows in Figure 1. Moderation of the mediation pathway implies that
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Figure 1. Graphical model representation. Mediation paths are shown in bold lines. Moderation
is indicated by dashed arrows. Path 1 represents the direct effect of the GBG. Paths 2 and 3
together form the mediation pathway in which path 2 represents the first part of the mediation
pathway and path 3 represents the second part of the mediation pathway. Paths 1, 2, and 3
together represent the total or overall GBG effect (i.e., mediation plus direct effect).

the mediation pathway is stronger for one group (e.g., at-risk children) than for the other group
(e.g., children not at risk). That is, at least one of the paths that form the total mediation pathway
(e.g., GBG to peer acceptance and/or peer acceptance to the slope of conduct problems), should
be moderated by risk status. Note that in this situation it is likely (but not necessary) that the
direct effect of GBG on the slope of conduct problems (Figure 1, path 1) is also stronger for one
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group compared to the other group and hence is moderated too. Variables that were used to
calculate interaction terms were z-standardized. Standard errors were adjusted for the nesting of
conditions within classrooms by using a sandwich estimator (Williams, 2000). We controlled for
potential level differences in conduct problems at baseline due to differences in maternal
psychopathology and mother-child relationship problems, by regression the moderators on the
intercept of conduct problems.
In all models, path estimates were controlled for children’s sex and household SES.
Models were tested for each moderator separately. Models were fitted in Mplus 6 (Muthén &
Muthén, 1998-2011). Missing data were handled using Full Information Maximum Likelihood
estimation (FIML). Model fit was based on the Comparative Fit Index (CFI), with values < .90
indicating poor fit and values > .95 indicating adequate fit (Bentler, 1990; Hu & Bentler, 1999),
and the Root Mean Square Error of Approximation (RMSEA), with values < .05 indicating close
fit and < .08 indicating acceptable fit (Marsh, Hau, & Wen, 2004).
Results
Descriptive Analyses
Table 1 shows means, standard deviations and results of mean difference testing for
intervention and control children. There were no differences between intervention children and
control children in mean levels of conduct problems in kindergarten and first grade, and peer
acceptance in first grade. However, in second grade children in the intervention group had lower
mean levels of conduct problems and higher levels of peer acceptance than control children,
which is indicative of probable intervention effect (see Table 1). Kindergarten (baseline) to
second grade change (comparing pre- to post intervention changes in the intervention versus the
control group; see Beck, Hanson, Puffenberger, Benninger, & Benninger, 2010) in levels of
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conduct problems was moderate (Cohen’s d = 0.50; Cohen, 1988). Furthermore, no differences
between intervention and control group children were found in levels of maternal delinquency,
abusive disciplining and parenting stress. However, mothers of intervention children reported
somewhat lower levels of depressed mood than mothers of control children (see Table 1).
Correlations between study variables are in Table 2. Throughout the study period, peer
acceptance correlated significantly and negatively with conduct problems (see Table 2).
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Table 1
Means, SDs and Difference Tests of Study Variables in the Intervention versus Control Group
Intervention

Control

Test
F

η2

0.55

2.13

.00

0.60

0.59

3.29

.01

0.53

0.63

0.63

16.38***

.03

0.25

0.16

0.24

0.15

1.45

.00

0.35

0.18

0.28

0.17

17.35***

.03

-0.03

0.54

0.09

0.96

1.91

.01

Maternal depressed mood

0.33

0.54

0.57

0.73

9.71**

.03

Abusive disciplining

0.08

0.31

0.07

0.31

0.16

.00

Parenting stress

0.84

0.69

0.96

0.74

2.51

.03

M

SD

M

SD

Conduct problems kindergarten

0.56

0.56

0.49

Conduct problems grade 1

0.51

0.51

Conduct problems grade 2

0.42

Peer acceptance grade 1
Peer acceptance grade 2
Maternal delinquency

Note. ** p <.01, *** p <.001
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Table 2
Correlations between Study Variables
Variable

1

2

3

4

5

6

7

8

1

Conduct problems kindergarten

-

2

Conduct problems grade 1

.49**

-

3

Conduct problems grade 2

.44**

.58**

-

4

Peer acceptance grade 1

-.25**

-.24**

-.21**

-

5

Peer acceptance grade 2

-.30**

-.37**

-.29**

.55**

-

6

Maternal delinquency

-.09

-.04

.01

.06

.02

-

7

Maternal depressed mood

.08

.11

.21**

-.08

-.09

.18**

-

8

Maternal abusive disciplining

.15**

.16**

.13**

-.06

-.10*

.10

.03

-

9

Maternal parenting stress

.12*

.11*

.12*

-.12*

-.18**

.18**

.28**

.22**

Note. *p < .05. **p < .01.
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Hypothesis 1: Moderation of the Total GBG Impact on Conduct Problem Development
A three-level LGM was fitted in which main effects of the GBG in the development of
conduct problems were tested. Results are in Table 3.

Table 3
Direct Effects of the GBG Intervention on the Development of Conduct Problems
Intercept

Slope

conduct problems

conduct problems

B

SE

B

SE

Within level
Sex

0.33**

0.04

-0.03

0.02

Low SES

0.21**

0.06

-0.05

0.03

Factor mean 0.50**

0.05

0.09*

0.04

GBG

0.07

-0.12*

0.05

Between level

0.06

Note. N = 554. CFI = 1.000; RMSEA = 0.00 *p < .05, ** p < .01. In order to obtain factor means
for children when household SES and sex were at mean level, estimates for factor means are
from a conditional model with z-standardized household SES and sex.

As was found previously (i.e., Leflot et al., 2013; Menting et al., 2014; Witvliet et al., 2009),
children in the intervention group showed less growth in conduct problems compared to children
in the control condition. In fact, children in the intervention condition showed on average a
decrease in mean levels of conduct problems, while children in the control condition showed on

192

CHAPTER 6
average an increase in mean levels of conduct problems (see Table 1). We then investigated
whether maternal psychopathology and mother-child relationship problems affected the impact
of the GBG on the slope parameter of conduct problems, using cross-level moderation. We
specified random slopes with level 2 growth parameters regressed on the moderators (each
moderator in a separate model), and regressing these random slopes on the level 3 GBG status.
None of the links between GBG and the random slopes were significant (depressed mood, p =
.98; delinquent behavior, p = .53; abusive disciplining, p = .90; parenting stress, p = .95). These
non-significant estimates suggest that although GBG children as a whole had reduced growth in
conduct problems when compared to controls, the reductions in conduct problems among GBG
children were not affected by the children’s home context.
Hypothesis 2: Moderation of Indirect GBG Effects on Conduct Problem Development
Although the total GBG effect was not moderated by children’s home context, it may
nonetheless be that the indirect path via peer acceptance (i.e., that part of conduct problem
development that is influenced by improved peer acceptance) is moderated by the child’s home
context. This was therefore tested next.
Results for the group in total are in Figure 2. These show that when specifying peer
acceptance as a mediator, the indirect path from GBG to the slope of conduct problems via peer
acceptance was significant. This indicates that the GBG intervention reduces the development of
conduct problems via improvements in peer acceptance for the group in total.
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Figure 2. Mediation model results. Coefficients reflect standardized estimates. N = 554. CFI =
.94; RMSEA = .06. *p < .05, **p < .01. Indirect effect: B = -.01, SE = .01, β = -.04, p < .05.

We then tested whether maternal psychopathology and mother-child relationship
problems moderated the indirect GBG effect on the development of conduct problems, via peer
acceptance. Results for maternal psychopathology are in Table 4, results for mother-child
relationship problems are in Table 5. These indicate that maternal depressed mood and parenting
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Table 4
Moderating Effects of Maternal Psychopathology on Peer Acceptance and the Development of
Conduct Problems
Improved

Slope

Peer Acceptance

Conduct Problems

β

SE

β

B

SE

B

maternal depressed mood
GBG
Peer acceptance
Maternal depressed mood
GBG x maternal depressed mood
Peer acceptance x maternal depressed mood

.14

.14*

.06

-.32

-.05

.03

-

-

-

-.26

-.04**

.01

-.04

-.04

.05

.15

.03

.02

.00

.00

.05

.08

.01

.02

-

-

-

-.13

-.02

.02

maternal delinquency
.15

.15*

.06

-.33

-.05

.03

-

-

-

-.27

-.04**

.02

Maternal delinquency

.01

.01

.05

.34

.06**

.02

GBG x maternal delinquency

-.01

-.01

.04

.13

.02

.01

-

-

-.27

-.04**

.01

GBG
Peer acceptance

Peer acceptance x maternal delinquency

-

Note. Coefficients are estimates from latent growth curve analyses. Peer acceptance = second
grade peer acceptance (which was regressed on the first grade peer acceptance score). Estimates
are controlled for children’s sex and household SES. *p < .05, **p < .01.
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Table 5
Moderating Effects of Mother Child Relationship Problems on Peer Acceptance and the
Development of Conduct Problems
Improved

Slope

Peer Acceptance

Conduct Problems

β

B

SE

β

B

SE

maternal abusive disciplining
GBG
Peer acceptance

.15

.15**

.06

-.34

-.06

.03

-

-

-

-.29

-.05**

.01

Abusive disciplining

-.06

-.06*

.03

-.16

-.03*

.01

GBG x abusive disciplining

-.04

-.04*

.02

.15

.02*

.01

-

-

-.16

-.03*

.01

Peer acceptance x abusive disciplining

-

maternal parenting stress
.15

.14*

.06

-.36

-.06

.03

Peer acceptance

-

-

-

-.27

-.04**

.01

Parenting stress

-.12

-.12**

.04

-.10

-.02

.02

GBG x parenting stress

-.03

-.02

.04

.10

.02

.01

-

-

.00

.00

.02

GBG

Peer acceptance x parenting stress

-

Note. Coefficients are estimates from latent growth curve analyses. Peer acceptance =
second grade peer acceptance (which was regressed on the first grade peer acceptance score).
Estimates are controlled for children’s sex and household SES. *p < .05, **p < .01.

196

CHAPTER 6
stress did not moderate the indirect pathway. However, significant moderation effects on the
indirect pathway were found for maternal delinquency and maternal abusive disciplining.
Results in Table 4 indicate that maternal delinquency moderated the association between
peer acceptance and the slope of conduct problems (i.e., the second part of the mediation path).
This significant interaction was probed by estimating effects of intervention status on second
grade peer acceptance and of peer acceptance on the slope of conduct problems with maternal
delinquency being high (M + 1 SD) and low (M – 1 SD) (Holmbeck, 2002). Findings showed that
for children whose mothers had high levels of delinquency, peer acceptance mediated the link
between intervention status and conduct problem development (B = -.01, SE = .01, β = -.07, p =
.04). Specifically, for these children, the GBG intervention was significantly associated with peer
acceptance (B = .15, SE = .07, β = .16, p = .03), peer acceptance was significantly associated
with the slope of conduct problems (B = -.08, SE = .02, β = -.46, p < .001), and the direct effect
between GBG and conduct problem development was no longer significant (p = .24). In contrast,
for children whose mothers had low levels of delinquency, peer acceptance did not mediate the
link between intervention status and conduct problem development (p = .43). Specifically, for
these children the association between the GBG and peer acceptance showed a trend (B = .16, SE
= .08, β = .17, p = .05), and the association between peer acceptance and conduct problem was
not significant (p = .46). In addition, the direct association between the GBG and the
development of conduct problems reached a trend (B = -.07, SE = .04, β = -.43, p = .05). See
Figure 3 for an illustration of this interaction effect.
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Figure 3. Association between improvements in peer acceptance in second grade compared to
first grade levels and the slope parameter of conduct problems for children of mothers with high
levels of delinquency (M + 1 SD) and children of mothers with low levels of delinquency (M – 1
SD) (A). Slope parameter values > 0 imply an increase in conduct problems, values < 0 imply a
decrease in conduct problems. Children’s intervention status, sex, and household SES variables
were Z-standardized with M = 0 for this Figure, to obtain slopes for children of mothers with
low/high delinquency when all other variables were at mean level. The odds that children with
low improvement in peer acceptance were in the control group were 1.19, which suggests that
children in the control group were more likely to show low improvement in peer acceptance than
expected by chance. The odds that children with high improvement in peer acceptance were in
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the intervention group were 1.21, suggesting that children in the intervention group were more
likely to show high improvement in peer acceptance than expected by chance.
Results in Table 5 indicate that for maternal abusive disciplining all three two-way
interactions were significant. That is, abusive disciplining moderated the association between
intervention status and peer acceptance (i.e., the first part of the mediation path), the association
between peer acceptance and conduct problem development (i.e., the second part of the
mediation path), and the association between intervention status and conduct problem
development (i.e., the direct effect). Probing of interaction effects indicated that peer acceptance
mediated the link between intervention status and conduct problem development, (B = -.01, SE =
.01, β = -.06, p = .04) for children whose mothers had high levels of abusive disciplining (M + 1
SD). Specifically, for these children, the intervention status was significantly associated with
peer acceptance (B = .13, SE = .06, β = .14, p = .03), peer acceptance was significantly
associated with the slope of conduct problems (B = -.08, SE = .02, β = -.44, p < .001), and the
direct effect of intervention status on the slope of conduct problems was no longer significant (p
= .28). For children whose mothers had low levels of abusive disciplining (M - 1 SD), peer
acceptance did not mediate the link between intervention status and conduct problem
development, (p = .35). Specifically, for these children intervention status was significantly
associated (and significantly stronger than for children with mothers with high abusive
disciplining) with peer acceptance (B = .20, SE = .08, β = .22, p = .02), but peer acceptance was
not significantly associated with the slope of conduct problems (p = .33). In fact, intervention
status was directly associated with the slope of conduct problems (B = -.08, SE = .04, β = -.49, p
= .04; note that this the part of the total GBG effect that is not explained by the mediator “peer
acceptance”). See Figure 4a for an illustration of the significant interaction effect between
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abusive disciplining and intervention status on peer acceptance, and see Figure 4b for the
interaction between abusive disciplining and peer acceptance on the slope of conduct problems.
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Figure 4. A) Association between intervention status and peer acceptance in second grade
compared to first grade for children of mothers with high levels abusive disciplining (M + 1 SD)
and children of mothers with low levels of abusive disciplining (M – 1 SD).
Figure 4. B) Association between improvements in peer acceptance in second grade (compared
to first grade levels) and the slope parameter of conduct problems for children of mothers with
high levels of abusive disciplining (M + 1 SD) and children of mothers with low levels of
abusive disciplining (M – 1 SD). Values > 0 imply an increase in acceptance/problems, values <
0 imply a decrease in acceptance/ problems. Control variables were Z-standardized with M = 0
for these Figures, to obtain estimates for children of mothers with low/high abusive disciplining
when all other variables were at mean level. The odds that children with low improvement in
peer acceptance were in the control group were 1.19, which suggests that children in the control
group were more likely to show low improvement in peer acceptance than expected by chance.
The odds that children with high improvement in peer acceptance were in the intervention group
were 1.21, suggesting that children in the intervention group were more likely to show high
improvement in peer acceptance than expected by chance.
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Discussion
The current study used a longitudinal randomized controlled design to test whether
children at risk for poor peer relationships and conduct problem development due to problems
within the home context would benefit more from improved peer acceptance compared to
children that were not at risk. We found that children who participated in the Good Behavior
Game (GBG), the intervention used to improve children’s peer acceptance and lower their
conduct problem development, showed on average a decrease in conduct problems while
controls showed on average an increase in conduct problems. However, in contrast to our first
hypothesis, this beneficial GBG effect was not affected by children’s home context.
Nevertheless, children’s home context did affect how and why the GBG reduces children’s
conduct problem development. That is, we found that improvements in peer acceptance
explained why children’s conduct problems decreased for children whose mothers reported
delinquent behaviors and abusive disciplining techniques. Although conduct problem
development was also reduced for children without these risk factors within the home-context,
improvements in peer acceptance was not the explanatory factor for these children’s reduced
conduct problem development.
The findings of this study suggest that children who encounter risk factors within the
home context are disproportionately susceptible to an improved classroom peer environment.
Children with abusive or delinquent mothers are likely to experience a suboptimal, and perhaps
even unsafe, home environment. Our result thus suggest that for these children, providing a safe
classroom environment in which positive peer relations are facilitated, may compensate for the
unsafe or problematic home situation, ultimately resulting in reductions in conduct problems in
these children. Furthermore, the findings of this study suggest that this may go both ways. That
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is, children from at-risk home environments who were in the control condition, and thereby did
not encounter a – GBG improved - classroom climate that scaffolds the development of positive
peer relationships, their – lower levels of – peer acceptance mediated these children’s increased
conduct problem development when compared to their at risk GBG counterparts. These findings
are in line with Ladd (2002) who explained that children’s relations with peers may make up for
what their home context may fail to provide.
It is important to note that our evidence for the role of peer acceptance on children’s
conduct problem development comes from a randomized controlled trial. Such use of
randomized designs is an important step for the uncovering of potential causal effects (Rutter,
2007). By using a randomized controlled design in which the peer environment was manipulated,
we proceed previous correlational and longitudinal observations that have linked peer relations to
conduct problem development (e.g., Ladd, 2006). Our results, thus, strengthen the possibility that
peer acceptance may play a causal role in the development of conduct problems in early
elementary school children. It also showed that this role of peer acceptance may be limited to
children at risk. Only among those children who likely will experience difficulties in building
satisfying and positive relationships with peers, was improved peer acceptance linked to reduced
conduct problem development.
Children who at baseline were not at risk for poor peer relationships and conduct problem
development due to the absence of an at-risk home environment, also showed a reduction in
conduct problem development due to the GBG intervention. However, providing a safe
classroom-environment with positive peer relations was not the explanatory process for those
children. Perhaps other key elements of the GBG could be alternative explanations of its
effectiveness in reducing conduct problems. For example, Embry (2002) provides an overview of
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elements of the GBG that were most efficacious and found that the division of classes into teams,
the GBG’s focus on non-emotional cueing for “bad” behavior (i.e., removing a card from the
team), positive consequences for a team winning the game and a low threshold for winning the
GBG, were key effective components of the GBG that were linked to reductions in behavioral
problems for normative elementary school children.
In contrast to our expectations, our results show no differential effects for maternal
internalizing problems or parenting stress. Perhaps depressive symptoms or parenting stress as
measured in this study did not affect the child’s perception of a safe home climate to a similar
extent as does the experience of maternal delinquent and abusive behaviors. However, an
alternative explanation may be that in our sample these delinquent and abusive behaviors were
far less present (9% and 7%, respectively) compared to 43% reporting some or more symptoms
of depression and 93% reporting one or more forms of maternal parenting stress. Therefore, it
may be that experiencing some depressive symptoms and stress from parenting stress is
relatively common for parents with children in this age-range and hence do not affect children’s
development to the same extent as non-normative maternal behaviors.
Lastly, contributing to previous studies (see overviews by Embry, 2002; Nolan et al.,
2013; Tingstrom et al., 2006), our findings underline the effectiveness of the GBG at reducing
children’s conduct problem development. More importantly, our study shows that this
classroom-based intervention program is effective in reducing conduct problem development for
both children from low and higher risk home environments, thereby underlining its universal
applicability. However, our study shows that one of the possible underlying processes explaining
the GBG’s effectiveness on reducing the development of conduct problems, that is,
improvements in peer relations, only holds for children that are at risk for poor peer relations and
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conduct problem development at baseline. These results are in line with previous studies by
Leflot and colleagues (2013) and Menting and colleagues (2014) who found that only children at
risk for poor peer acceptance and conduct problems due to child personal factors benefitted from
improvements in peer acceptance. This study extends these previous studies by showing that the
same may apply to children growing up in an at-risk home environment.
Limitations and Implications
The current study has potential limitations. First of all, we utilized a convenience sample
of children in schools who were willing to participate in the randomized controlled study. For
example, our sample was ethnically diverse, with 35 % of our sample coming from non-western
minority groups, compared to approximately 11% in the general Dutch population (Statistics
Netherlands, 2014). Therefore, results may not generalize to the broader Dutch population.
Moreover, power prohibited us to test for possible additional moderating factors, within at risk
groups, such as ethnicity or sex. A second potential limitation is the use of teacher reported
conduct problems, while teachers also implemented the GBG. This potential limitation may be
mitigated as we, also used peer nominations, of acceptance. Although children were aware of
playing the GBG, we think it is unlikely that the nominations of peer acceptance were biased
because of these 6 – 7 year old children’s knowledge of their intervention status. Third, our study
focused on maternal psychopathology and maternal reported parenting risk factors within the
children’s home context. Future studies should also include measures of paternal
psychopathology and father-child relationship problems to assess whether fathers are similarly
influential as mothers.
Despite these potential limitations our findings have implications for future researchers
and practitioners. Conduct problems decreased as children’s social relations improved, and
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therefore it is essential that any intervention program aimed at reducing conduct problems in
children incorporates a peer social component. Our results also imply that low peer acceptance in
combination with living in a high risk home environment is an important early marker for later
conduct problems development. Therefore, screening for children at risk for conduct problems
should start early, at or even before elementary school entry and should also include an
assessment of risk factors within children’s home-context, specifically mother’s delinquent and
abusive behaviors. Moreover, during the first years of elementary school, teachers should
monitor children’s acceptance among classroom peers. Lastly, theoretical considerations and
developmental models of conduct problem development should take into account the role of
children’s social relationships with peers as well as the delinquent behavior and abusive
parenting style of children’s mothers, as these are important explanatory factors of why and for
whom conduct problems might occur.
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APPENDIX
Implementation of the Good Behavior Game
The GBG was implemented in three phases: 1) introduction phase, in which the GBG
was played three times per week for 10 minutes to become familiar with the game; (2) expansion
phase, in which duration of playing, settings and targeted behaviors were expanded, and rewards
were postponed; (3) generalization phase, where the teacher explained that GBG rules apply
outside the GBG, hereby promoting prosocial behavior also at times when the GBG was not
played; rewards became more often intangible and were given after a longer game period, and
the game was not specifically announced beforehand. In the expansion and generalization phase,
the GBG was played during different activities, and GBG classroom rules were adjusted to the
particular activity when needed. All three phases were implemented in both intervention years.
In the second intervention year, teachers moved more swiftly to the expansion and generalization
phase, as the class was already familiar with the game.
Teachers received three afternoons of training each year, and licensed GBG supervisors
visited the classrooms 10 times for in-class supervision. The supervisors observed the teachers in
their use of the elements of the GBG, such as having the positively formulated class-rules visible
before starting the game, announcing the beginning and ending of the game, and giving
compliments during and after the game. The supervisors provided teachers with feedback, and
when needed they motivated teachers in moving on with the implementation of the program.
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APPENDIX II

Items Problem Behavior at School Interview – conduct problems scale (12 items)
1. Threatens other children
2. Starts fights
3. Pushes other children or endangers them
4. Bullies or is mean to other children
5. Is truant or absent from school without a reason
6. Steals
7. Affiliates with other children who get into trouble
8. Assaults others
9. Destroys others’ property
10. Tells lies
11. Curses or swears
12. Doesn’t feel guilty when behaving bad

Items Anxiety and Depression checklist (K-10) – Depression subscale (3 items)
1. In the past 4 weeks, about how often did you feel hopeless?
2. In the past 4 weeks, about how often did you feel depressed?
3. In the past 4 weeks, about how often did you feel so sad that nothing could cheer you up?

Maternal Delinquency (5 items)
1. In the past two years, have you threatened someone?
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2. In the past two years, have you received something that you knew to be stolen?
3. In the past two years, have you made false statements to the tax authorities?
4. In the past two years, have you made false statements to a social security/benefits
agency?
5. Have you ever been arrested by the police?

Nijmeegse Parenting Stress Index – Parenting Dimension (11 items)
1. Parenting this child is harder as I thought
2. I have many more problems raising children as I thought
3. I often feel like giving up.
4. I notice that I am not as able to care for my child as I thought.
5. I find it very hard to make decisions regarding my child recently.
6. I often feel like I can’t cope anymore.
7. Since I have children, I get tired sooner than I used to.
8. Regardless of how hard I try to nurture my child, I sometimes feel like I can hardly come to
grips with it.
9. If I see other parents with their child, I often think “I would like to be like them”.
10. I often don’t understand my child.
11. I face the future upbringing of my child with confidence (recoded).

Alabama Parenting Questionnaire – Corporal Punishment Scale (1 items)
1. How often do you hit your child with a belt or other object when he/she has done
something wrong?

217

GENERAL DISCUSSION

Chapter 7

General Discussion

218

CHAPTER 7
The general aim of the current dissertation was to assess the role of children’s social
school relationships with teachers and peers in the predictive association between a number of
inherent risks and later academic achievement and psychopathology. Although we know from
previous studies that children with certain early risk-factors are more likely to develop suboptimally (Barriga et al., 2002; Horn & Packard, 1985; Lewit & Baker, 1995; Sabol & Pianta,
2012), we expected the social school context to be an important explanatory process variable
in this association. That is, as was hypothesized in the introduction of this dissertation and the
chapters thereafter, we expected early child risk factors (e.g. early inattention) to affect
development in a related domain (e.g. early inattention and academic achievement).
Moreover, we also expected that this risk would manifest in other domains such as the social
domain, further increasing risk for sub-optimal developmental outcomes.
Our general research aim was assessed in various chapters within this dissertation. In
chapters 2 and 3, we assessed if low school-readiness and high inattention, respectively,
predicted children’s sub-optimal development, viz. secondary education-level and high school
academic achievement, respectively. We also assessed whether (the development of)
emotional, behavioral, and social problems or poor peer relations within the school context
explained these associations. Subsequently, in chapter 4 we assessed to what extent working
memory and social relations within the school bi-directionally affect each other, and in
chapter 5, we assessed whether the protective effect of working memory on behavioral
development was dependent on the teacher-child relationship. Lastly, if school peer problems
were indeed an explanatory mechanism between (an) early child risk factor(s) and later
developmental outcomes, an intervention within this school social context could change the
outcome via fostering children’s peer relations. Therefore, in chapter 6, we assessed whether a
universal, classroom-based intervention program aimed at fostering children’s prosocial
interactions, and behavior development, was effective via improvements in peer acceptance,
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especially among children who came from an at-risk home environment. In other words, we
assessed whether fostering social relations through an intervention was particularly beneficial
for children at risk through factors within their home context.
In this chapter (chapter 7; general discussion), we summarize our findings from the
research reported in this dissertation. We then continue to discuss strengths and limitations of
the current dissertation and we provide directions for future research. We conclude with
implications for research and for practice.

Child Risk Variables at School-entry and Pathways to Negative Outcomes
Previous studies have consistently found certain cognitive- and family-related riskfactors, present upon elementary school entry, to be predictive of sub-optimal development in
related domains and in other domains such as the school social context. Previous research has
shown that such risk-factors include low school-readiness (e.g. Duncan et al., 2007), high
levels of inattention (e.g. Barriga et al., 2002; Horn & Packard, 1985), poor neurocognitive
ability (e.g. working memory, McQuade, Murray-Close, Shoulberg, & Hoza, 2013) and
parent-related risk-factors (e.g. Ladd & Pettit, 2002). These risk-factors share that they have
all been consistently linked to negative child developmental outcomes well into adolescence,
such as internalizing and externalizing problems, low academic achievement, school dropout,
and delinquency (Barriga et al., 2002; Duncan et al., 2007; Horn & Packard, 1985; Ladd &
Pettit, 2002).
There is also theoretical and empirical evidence linking these risk factors to children’s
social behavior and relationship development in the school context (e.g. Bellanti & Bierman,
2000), which may further increase their risk for negative developmental outcomes. Upon
entering elementary school, children become part of a complex social context. It is the first
time that all children need to perform and behave according to specific rules in a complex
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social setting with teachers and peers. Although many children have experienced daycare
before entering kindergarten in elementary school, they now need to function in a setting that
requires more from them academically, behaviorally and socially, in a lower adult-to-child
ratio than children have previously been used to (Rimm-Kaufman & Pianta, 2000). It
becomes more important for them to adapt to these requirements and show desired behaviors
which may be different than behaviors that were accepted in kindergarten, as teachers have
many children to deal with in one classroom. Upon entering this complex social setting,
children immediately start to learn interactively with teachers and peers. Entering school with
certain developmental, neurocognitive and parent-related limitations may hinder the normal
socialization process and hence put a child at risk for becoming less accepted by their peers
and teachers. This may deprive him/her of the social interactions during the course of
elementary school that are necessary for a sound cognitive, emotional and behavioral
development, further increasing their risk for negative developmental outcomes later on.
Testing this pathway was the central aim of our studies.
The results of the empirical studies in this dissertation underscore the association
between risk at the beginning of elementary school and later developmental problems.
Specifically, we found that low school-readiness was associated with internalizing,
externalizing, social, and ultimately, academic problems over the elementary school period
(chapter 2). On top of the direct, prospective association between school-readiness and
academic achievement, we found lower school readiness to predict higher levels of social
problems, but not emotional and behavioral problems. Subsequently, social problems
predicted lower secondary education levels. Therefore, social problems, and not emotional or
behavioral problems, seem to be an intermediate, explanatory process variable in the
association between school readiness and advised secondary education level.
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In the study reported in chapter 3, we found early levels of inattention to be predictive
of later levels of inattention during the elementary school years, but also of high-school
academic achievement. Although some support was found for early inattention predicting
children’s social experiences during the elementary school, children’s social context did not
link back to their academic achievement. However, children’s social context did affect their
inattention during elementary school, which was predictive of high-school academic
achievement. These findings show that an early risk factor, specifically inattention, predicts
sub-optimal development in the same domain (i.e. inattention) but also in the social domain
which fires back on their inattention during the elementary school, ultimately leading to suboptimal academic development. Although early inattention (age 7) did not predict subsequent
peer-rejection (at age 8-9), early peer-rejection (age 7) did increase the risk of academic
problems. Therefore, our results show that both factors could serve as signals to identify
children at risk for sub-optimal academic development. Because both factors correlated at age
7, the initially expected prospective association from an early risk-factor (inattention) to a
social factor (peer-rejection) may have taken place before age 7 in kindergarten. In fact,
during the elementary school period, we found inattention, peer-rejection and academic
achievement to affect each other, with inattention and academic achievement at the end of
elementary school ultimately leading to lower academic achievement in high-school. We also
looked at the importance of the nature of children’s classroom-based friendships, but did not
find characteristics of children’s individual friends to be predictive of academic achievement
(chapter 3). Perhaps the quality of the individual friendships or the degree to which a child is
content with these social relations is more important in further development. This means that
children having friends that are inattentive, peer-rejected or low-achieving may be less of a
problem than many parents may think. It could, however, be that having friendships (or not) is
more important than the characteristics of the friends one has.
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A domain in children’s development that may affect both their behavioral/emotional,
social as well as academic development is their cognitive functioning. A centrally important
neuro-cognitive function is working memory, which has been associated with several
different outcomes in previous studies, including decision-making, social-emotional
competence, and externalizing problems (Endres, Rickert, Bogg, Lucas, & Finn, 2011;
Hinson, Jameson, & Whitney, 2003; Riggs, Jahromi, Razza, Dillworth-Bart, & Mueller,
2006). Previous studies have found that children’s working memory abilities predict their
social development, as working memory is essential for processing the social environment
(Monks, Smith, & Swettenham, 2005; Riggs et al., 2006; Shallice, Burgess, & Robertson,
1996). In the study reported in chapter 4 we were interested in the mutual influence between
children’s working memory and their relationships with their teachers and peers in the first
few years of elementary school. In line with what we expected, we found working memory to
predict children’s social relations. Specifically, within and between school years we found
lower working memory scores to predict higher levels of teacher-child conflict. Moreover, we
found higher working memory scores to predict higher levels of teacher-child warmth
between school years and likeability by peers within the same school year. Importantly, we
also found working memory itself to be affected by children’s social relations in school,
confirming our idea of mutual influences between the child’s working memory and her social
relationships. More specifically, we found that experiencing conflict in the teacher-child
relationship negatively affected children’s working memory development.
Contrary to what we had expected, we found no effect of other aspects of the child’s
social relationships, viz. peer likeability, dyadic friendedness, or teacher-child warmth, on the
development of working memory. Thus, within a normative sample of young elementary
school children, positive relations within the school context do not seem to affect working
memory development. Had we included a non-normative sample or negative aspects of peer-
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child relationships we might have found more associations between children’s social relations
and their working memory. Nevertheless, our results show that the teacher-child relationship
is an important one in the development of a central feature of the child’s executive
functioning, viz. their working memory, and that conflict within this relationship should be
avoided.
In chapter 5 we focused on the link between working memory, social experiences and
problem behavior development. Previous research has found an association between working
memory and problems in children’s behavioral development (Aronen, Vuontela, Steenari,
Salmi, & Carlson, 2005; Johnson, 2012; Schoemaker, Mulder, Deković, & Matthys, 2013).
Children with higher working memory are better able to oversee the social situation, to keep
more past and current information in mind, to weigh possible behavioral responses, and to
consequently select the most optimal one. Therefore, it is not surprising that previous research
has found that working memory serves as a buffer against externalizing problem development
(see also Endres et al., 2011; Hinson et al., 2003).
Our results presented in chapter 5 confirm the association between working memory
and children’s behavioral development in that we found higher working memory skills to be
associated with lower behavioral problem development across the early elementary school
years. In line with what we expected, we found this association to depend on one aspect of
children’s relationship to their teacher. Specifically, we found that having a good working
memory was associated with less problem behavior development, but only when children
experienced low levels of teacher-child relationship conflict. When teacher-child relationship
conflict was high, working memory was no longer associated with problem behavior
development. By contrast, the association between working memory and problem behavior
development was independent of teacher-child relationship warmth. This study thereby
advanced current knowledge of associations between children’s cognitive and their social

224

CHAPTER 7
development on the one hand, and their behavioral development on the other. Notably, our
results imply that a protective factor such as working memory may lose its buffering ability
when placed in a stressful, social context. Again, our findings highlight the importance of the
child’s social relations in school for adaptive child-development, particularly the teacher-child
relationship.
Our findings across these four studies underscore the importance of the interplay
between early risk-factors, and a child’s school social experiences in predicting child
development. More specifically, across studies we find that early child risks become
expressed in serious outcomes partly because of their interplay with the child’s school social
context. We already knew from previous research that children’s social relations are riskfactors for school-related adjustment and achievement, potentially impeding child
development (Buhs & Ladd, 2001; Buhs, Ladd, & Herald, 2006; Sroufe, Egeland, Carlson, &
Collins, 2009; Véronneau, Vitaro, Brendgen, Dishion, & Tremblay, 2010). The findings from
our rigorous longitudinal studies signal the importance of the interplay between child risk
factors and social environmental risks (see also Silver, Measelle, Armstrong, & Essex, 2005).
That is, our results show that children’s social development within the school is an important
factor in our understanding of why children at risk because of developmental or neurocognitive limitations develop sub-optimally in cognitive, behavioral, and academic realms.
Our findings on the association between child school readiness/inattention and
academic outcomes support the importance of the application of early intervention programs,
such as Head Start (Currie & Thomas, 1995; Love et al., 2005; McKey et al., 1985), that aim
to reduce the child’s risk before school entry. The results of the studies reported in chapter 2-5
all provided new insights in the potential processes involved in the success of preventive
intervention by showing that if children enter elementary school with limitations in school
readiness or cognitive functioning, these risk factors become more pronounced through the
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interplay with these children’s social relations with peers and teachers. Thus, a potential
additional avenue for prevention of undesirable outcomes of these processes is to focus
interventions also at social problems. Specifically, the evidence provided in the earlier
chapters of this dissertation suggests that providing at risk children with a safe peer school
environment would reduce these children’s risk for developing maladaptive outcomes. This is
what we tested in the study reported in chapter 6.

Intervening at the Social Level
In chapter 6 we studied the effects of a preventive intervention, the GBG, in particular for
children who are at risk for sub-optimal development due to adverse parent characteristics.
The classroom-based universal intervention program GBG implements behavioral
management at the classroom level, thereby providing a safe and positive classroom
environment (Barrish, Saunders, & Wolf, 1969). The GBG has consistently been proven
effective (Embry, 2002; Nolan, Houlihan, Wanzek, & Jenson, 2013; Tingstrom, SterlingTurner, & Wilczynski, 2006), and some studies have shown that part of this effectiveness is
explained by its production of improved relationships among peers (Leflot, van Lier,
Onghena, & Colpin, 2013; Menting, Koot, & van Lier, 2015; Witvliet, van Lier, Cuijpers, &
Koot, 2009).
In line with these previous studies, our results in chapter 6 showed that the GBG was
indeed effective at reducing conduct problem development. However, relevant for answering
our question on its importance for dampening the effects of social processes occurring to
children at risk is that we found that the process explaining its effectiveness (via improved
peer acceptance) depended upon the child’s home risk status. That is, when exposed to the
GBG intervention children whose mothers reported high levels of maternal delinquency, and
whose mothers reported using abusive disciplining tactics had higher levels of peer

226

CHAPTER 7
acceptance than control group children with similar levels of home context risk. Our results
also showed that these improved peer relations explained (mediated) reductions in
externalizing problems of these at-risk children, when compared to similarly at-risk control
group children. Thus, for especially these at-risk children, improvements in peer acceptance
explain why they showed lower levels of negative behavioral outcomes.
These results, which we found using a strong, experimental design, add to the current
body of research on the importance of children’s social peer relations within school. In fact,
using this experimental design, we showed that improving at-risk children’s social relations
deterred these children’s risk for conduct problem development. More specifically, our
findings imply that particularly children who are likely to be exposed to detrimental social
interaction in the home context, expressed as having a mother high on delinquency who
employs abusive disciplining, benefit most from fostering positive relations with peers in the
school environment.
Taking our findings from chapters 2 to 6 together, our results underscore the
importance of the school social context in understanding how early risk factors come to
expression in the child’s development. Specifically, we found that it goes both ways: the
child’s personal risk characteristics showed to evoke poor relations with peers and teachers,
which in turn appeared to be an essential component in explaining the further development of
the problems, and the development into new domains of risk or negative outcomes. However,
we also demonstrated that if at-risk children are provided with an intervention that facilitates
their prosocial relations with peers, it is the reduction of risky peer relations that prevents
them for developing negative outcomes.
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Strengths, Limitations and Directions for Future Research
Specific strengths and limitations for each study have been described in detail in the
corresponding chapters. In this section some overall strengths and limitations of the current
dissertation are discussed. First of all, the research questions outlined in the general
introduction have been tested using strong longitudinal datasets, with some spanning the early
elementary school period, and with others spanning the complete elementary school period
and thereafter. This allowed us to assess prospective associations between variables whilst
controlling for initial levels of the same variables. Secondly, not only were the same children
followed repeatedly over time in each of the datasets used but most studies also included
(repeated) assessments of multiple informants, including participants’ peers, their teachers
and sometimes even their parents. On top of that, in one of the studies (chapter 6) we included
an experimental design to test the likelihood of a causal pathway from early home context risk
via peer social relations to conduct problems. Thirdly, in this dissertation we did not only
include peer social relational factors, but also included assessments of the teacher-child
relationship. Although much research has been done on each of these social relations
individually, research including both of them was lacking. Similarly, we also included several
constructs measuring children’s relations with peers. More specifically, aside from including
children’s social status within the classroom, we also looked at characteristics of children’s
friendships with peers, and additionally looked at these constructs within the same analytic
model. With regards to including the teacher-child relationship, we included both a positive
and a negative aspect of this relationship as previous studies have shown that different aspects
of the teacher-child relationship have different effects on child development (Birch & Ladd,
1997; Buyse, Verschueren, Verachtert, & Van Damme, 2009; Doumen et al., 2008; Spilt,
Koomen, & Mantzicopoulos, 2010).
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Despite the aforementioned strengths, the studies outlined in this dissertation have
several overall limitations. Firstly, a general limitation concerns the samples included in the
different studies. All four datasets included (mostly) Caucasian, normative samples. Future
studies should include more diverse samples, including children from other ethnic groups, and
children particularly at risk for developmental problems. Had we targeted specific nonnormative at risk samples, we might have found our associations to be stronger, and perhaps
we might have found associations of positive measures of social relations with developmental
outcomes. Secondly, with regards to the different designs included in the current dissertation,
we could not always include both a positive and a negative dimension of peer relations.
Although across studies we included several aspects of children’s peer relationships (i.e. more
general aspects as social status and specific factors as friendedness and friends’
characteristics), we did not always include both a positive and a negative aspect (for example
in chapter 3 we included only two positive peer relationship factors: likeability and dyadic
friendedness). This is unfortunate because, across our studies, we found that only negative
aspects affected children’s development; incidentally a finding in line with Baumeister,
Bratslavsky, Finkenauer and Vohs (2001) who stated that “bad is stronger than good”. A final
limitation regarding our study designs concerns the fact that we did not assess on a less global
level why certain associations held. We therefore, do not know exactly why the social context,
and in particular problems within this context, would affect children’s development. For
example, although we hypothesized stress to be an explanatory mechanism, we did not
include a specific measure of stress, at the perceived level, nor at the physiological level.
Similarly, while focusing on children’s peer- and teacher relationship we had no observerbased data on actual social interactions among these partners. Future research should assess
whether problems within the social context were actually perceived as stressful, and that it
indeed was this stress that linked the adverse social relations to the negative outcomes, or
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what actual social interactions carried the peer- and teacher-reported relationships. Lastly,
there are some limitations with regards to the measures we included. Regarding neurocognitive functioning, only working memory was included. Although working memory is
central to neuro-cognitive functioning and plays a major role in dealing with everyday life
social relations, it would have been important to (also) include other neuro-cognitive
functions such as inhibition or set-shifting. Both inhibition and set-shifting have also been
linked to children’s social relational difficulties in schools (Best, Miller, & Jones, 2009;
Biederman et al., 2001). Moreover, although Kane and colleagues (2004) found visuo-spatial
working memory and verbal working memory to tap into the same construct, it may have
been interesting to assess whether our findings would have been similar regarding verbal
working memory as well.

Conclusions and Implications
Overall, our results underscore the roles of children’s social school relations with peers and
teachers as important process variables in the pathways of children’s early risk status towards
negative developmental outcomes. We found that early risk becomes manifested in children’s
development, influencing their social relations in school, ultimately leading to sub-optimal
developmental outcomes. Social problems seem to reflect an intermediate process, partly
explaining why an early risk-factor leads to later maladjustment. This means that the early
general risk-factors addressed in this dissertation may serve as a signal for children’s risk for
developmental problems at multiple domains, especially when they are aggravated by the
experience of additional social problems.
Specifically, we found early school readiness (chapter 2) and early inattention (chapter
3) to be predictive of later academic development, partly because the early risk factor
becomes intertwined with social problems. When specifically assessing two important process
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variables, namely working memory and social relations, we found these two to be intertwined
in several complex ways. Not only did we find working memory to predict children’s social
relations at school, but we also found social relations (specifically conflictual teacher-child
relationships) to predict working memory development. We also assessed working memory’s
buffering effect on children’s externalizing problem development and found higher working
memory skills to be associated with lower externalizing problems over the early elementary
school period. However, we found this association to be dependent on the teacher-child
relationship experienced by the child. Again, we found experiencing conflict, and not warmth,
within the teacher-child relationship, to moderate the prospective association between
working memory and externalizing problem behavior. Specifically, we found that working
memory buffered against the development of externalizing behaviors, but not for children
experiencing high levels of conflict within the teacher-child relationship. Taken together, this
means that working memory as an early childhood protective factor may lose its buffering
effect once children find themselves in a negative school social environment. The importance
of children’s social school relations in explaining the association between risk and
developmental outcome, was confirmed in our experimental study in chapter 6. In this chapter
we found that children at risk (specifically through experiencing maternal delinquency and
abusive disciplining) benefitted most from a safe classroom environment that helps them
improve peer acceptance.
Our findings have several important implications. First of all, with regards to
interventions, our results underscore the importance of intervening in early elementary school
for at-risk children. Moreover, interventions should incorporate children’s social relations
within the school context, specifically social problems, low peer acceptance and teacher-child
conflict, to maximize effectiveness. More specifically, the findings from our experimental
study underscore the importance of trying to provide at-risk children with a context in which
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they can develop positive relations with peers, particularly those children who may
experience ineffective social interaction in the home context. Our results highlight the
importance of improving children’s social relations with teachers and peers in such a way that
negative social relations are eliminated or brought to a minimum.
Secondly, with regards to monitoring and screening, our results imply that it is
important to include a measure of school social problems, with teachers and peers, in
screening tools developed to detect early developmental risk. Our results also stress the
importance of monitoring children’s development throughout the elementary school period,
especially across different domains and including the social development.
Thirdly, with regards to clinical implications and based on our results, children who
are shown to be at elevated risk for maladaptive development at the beginning of elementary
school should be targeted for intervention, especially if they additionally experience social
problems. Our results additionally stress the importance of taking into consideration
children’s social development and social problems in particular, when addressing their
cognitive development.
Fourth, our findings have implications with regards to research. Future researchers
assessing associations between child personal and environmental risks and outcomes should
include children’s social development, particularly their school social problems. Future
research should additionally include not only peers, but also teacher-child relationship factors
when assessing children’s social development. For researchers assessing the effectiveness of
neuro-cognitive training modules such as CogMed (see for example Åkerlund, Esbjörnsson,
Sunnerhagen, & Björkdahl, 2013; Klingberg et al., 2005), we suggest including a measure of
social relations. Lastly, our findings regarding working memory and teacher-child conflict
suggest that teacher-child conflict can serve both as a process variable (mediator), but may
also provide a context in which protective factors like good functioning working memory may
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or may no longer operate (moderator). This implies that the teacher-child relationship is an
important factor in child development, especially when this relationship is characterized as
negative. Therefore, interventions aimed at the social school level should take the teacherchild relationship into account as well. Moreover, it is important to not only monitor the
child’s social peer relations in the school context, but also their relationship to their teacher.
Summary
Overall, across five studies, our findings suggest that an early child risk-factor can be
an important predictor for later maladjustment, partly because it becomes entangled within
children’s social development during elementary school. Furthermore, children’s early
cognitive abilities and their social relations are intertwined in complex ways. Overall, our
findings show that regardless of whether we focus on children’s neuro-cognitive ability, such
as working memory, or children’s risk status, we cannot disregard that children’s
development occurs within a social context, not in a vacuum. It therefore remains important to
always include the social context when trying to understand children’s development. Our
findings furthermore indicate that, during the elementary school period, intervening at the
social level is a key factor in disentangling developmental cascades and deterring sub-optimal
child development.
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