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uman beings regularly perform prosocial acts. Prosocial behavior has been defined 

as behaviors that benefit others without obvious external incentive or direct personal gain 

(Eisenberg, VanSchyndel, & Spinrad, 2016; Warneken & Tomasello, 2015). Although 

the driving factors underlying prosocial behavior are yet not completely clear, there is no 

doubt that prosocial behavior always happens in interpersonal and social contexts. 

Family, as one of the most important social contexts of children, takes a significant role 

in children’s prosocial development, especially in the first years after birth (Brownell, 

2016; Eisenberg, Eggum-Wilkens, & Spinrad, 2015; Eisenberg, Spinrad, Taylor, & Liew, 

2017; Hammond, Al-Jbouri, Edwards, & Feltham, 2017). However, after children make 

the transition from the predominant home context to elementary school, their social 

experiences with same-age peers become increasingly important for their prosocial 

behavior development (Buil, Koot, Olthof, Nelson, & van Lier, 2015; Caputi, Lecce, 

Pagnin, & Banerjee, 2012; DiLalla, Bersted, & John, 2015) 

The elementary school years are a period in which the interpersonal and social 

interactions of children undergo rapid changes (Parker, Rubin, Erath, Wojslawowicz, & 

Buskirk, 2015; Rubin et al., 2014). Specifically, after entering a formal school setting, 

children interact with a wider range of same-age peers, at a higher frequency and in a 

more diverse context, with less adult supervision than preschool setting (Benenson, 

Apostoleris, & Parnass, 1997; Gifford-Smith & Brownell, 2003; Hay, Caplan, & Nash, 

2009). Same-age peers offer children mutual, equal, and reciprocal social interactions, 

which make them important and unique socializing agents for children’s development. 

These interactions with peers occur on a daily basis in formal settings, such as 

collaborative learning activities, and informal settings, such as play during class breaks, 

thereby providing children frequent feedback on their prosocial skills and behaviors. As 

such, the social interactions in the elementary school peer context provide a unique 

environment for learning, developing and rehearsing prosocial behaviors (Wentzel & 

McNamara, 1999).  

Having mutual and satisfying relations with peers during the elementary school may 

be essential for children to interact with, and learn from peers in a positive manner. 

Likewise, children’s prosocial abilities may also affect their interpersonal relationships 
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with peers (Caputi et al., 2012; Griese & Buhs, 2013; Hawley, Little, & Card, 2007; Li & 

Wright, 2014). Consequently, the interplay between children’s prosocial behavior and 

their peer relationship could profoundly influences their social, emotional, and behavior 

adjustment (Blandon, Calkins, Grimm, Keane, & O’Brien, 2010; Choukas-Bradley & 

Prinstein, 2014; Eisenberg et al., 1996; Fabes, Eisenberg, et al., 1999). For instance, 

maladjustment problems such as depressive symptoms may partly find their roots in 

childhood, with failing peer experiences during the elementary school years and lacking 

of prosocial skills as important predictors (Buil, Koot, & Lier, 2017; Gooren, Lier, Stegge, 

Terwogt, & Koot, 2011; Kennedy, Spence, & Hensley, 1989). On the contrary, children’s 

prosocial behavior may improve children’s interpersonal experiences with peers, which 

subsequently protects children from psychological maladjustment (Griese & Buhs, 2013). 

Despite the importance of prosocial behavior for developing and maintaining 

satisfying peer relationships, research that focuses on prosocial behavior in the 

elementary school peer context, especially longitudinal research, is still scarce. 

Longitudinal research in this context is critical to further understand the development of 

prosocial behavior and satisfying peer relationships, and the role of prosocial behavior 

and peer relations in the (healthy) development of children. Therefore, the present thesis 

aims to get a better understanding of the development and influence of prosocial behavior 

in the peer context during the elementary school years. In the following sections, I will 

introduce the concept of prosocial behavior as used in the present thesis. Second, I will 

give an overview of the state of art in our knowledge of the normative development of 

prosocial behavior during childhood and explain the necessity to take peer context into 

consideration while studying it. Third, I will give an overview of the power of prosocial 

behavior on children’s peer relationships, and their emotional and behavioral adjustment, 

both at the child-personal, or individual, level and classroom level, on children’s 

developmental outcomes. 

THE CONCEPT OF PROSOCIAL BEHAVIOR 

Prosocial behavior is generally defined as the voluntary behavior that is intended to 

benefit another (Eisenberg et al., 2015). Some researchers also used altruistic behavior to 

describe a closely related concept. Altruistic behavior is intrinsically motivated behaviors 
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that is oriented solely to benefit others (Eisenberg & Mussen, 1989). This in contrast to 

other extrinsically motivated or self-oriented prosocial behaviors. In the present thesis, 

we did not intend to focus on the underlying motives or distinguish between prosocial 

behaviors that is truly altruistic of possibly self-oriented. Rather, we operationalized 

prosocial behavior as behaviors that are initially aimed to benefit others regardless of the 

ultimate motivation.  

Studies have shown that prosocial behavior is multifaceted in that it encompasses 

different types of behaviors that may have distinct developmental trajectories (Côté, 

Tremblay, Nagin, Zoccolillo, & Vitaro, 2002; Dunfield & Kuhlmeier, 2013; Flynn, 

Ehrenreich, Beron, & Underwood, 2015; Nantel‐Vivier et al., 2009; Paulus, 2014). 

Frequently studied forms of childhood prosocial behavior include helping, sharing, and 

comforting. Helping, or sometimes called instrumental helping, refers to aiding others in 

achieving their goals. Sharing, or costly sharing, refers to dividing one’s valuable 

possessions (such as candy or money) between oneself and the other(s). Comforting is 

defined as providing emotional support to others (Dunfield & Kuhlmeier, 2013; Dunfield 

et al., 2011; Warneken & Tomasello, 2009). Other types of behaviors or behavioral 

tendencies such as inviting others to play together, praising others or simply being nice 

or kind to others have also been studied but less frequently than the earlier-mentioned 

types (Crick, 1996; Eisenberg et al., 1996; Flynn et al., 2015; Nantel-Vivier, Pihl, Côté, 

& Tremblay, 2014; Wentzel & Erdley, 1993). The present thesis will not focus on the 

distinctions between different types of prosocial behaviors but take a number of them as 

representations of the general concept of prosociality. 

THE DEVELOPMENT OF PROSOCIAL BEHAVIOR 

DURING CHILDHOOD 

The first part of this thesis will focus on the development of children’s prosocial behavior 

across the elementary school years. There is a clear consensus that the prosocial tendency 

of humans emerges well before the elementary school period. As early as in the first year 

after birth, infants were found to help their parents to clean tables (Hammond et al., 2017; 

Paulus, 2014; Warneken & Tomasello, 2015) and this tendency of benefiting others 

continues to develop and transform across childhood and adolescence (Eisenberg et al., 
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2015; Fabes, Carlo, Kupanoff, & Laible, 1999; Hay, Castle, Davies, Demetriou, & 

Stimson, 1999). Most studies have found that during infancy and the preschool period, 

children become more prosocial (Dunfield & Kuhlmeier, 2013; Hay et al., 1999; Persson, 

2005). However, at the age of 5 or 6 years old, when children enter formal schooling, the 

developmental trend of prosocial behavior is less clear than in early childhood. Most 

studies did not find an increase in prosocial behavior (as reviewed in Eisenberg et al., 

2015) when examining children from 5 years old onwards.  

It is important to note that the pattern of development may depend upon the type of 

prosocial behavior studied, with both decreasing and stable trajectories of prosocial 

behavior development detected across studies (Côté et al., 2002; Eisenberg et al., 2015; 

Flynn et al., 2015; Kokko, Tremblay, Lacourse, Nagin, & Vitaro, 2006; Nantel‐Vivier et 

al., 2009; Nantel-Vivier et al., 2014). This urges the need to be specific about the form of 

prosocial behavior studied. Knowledge of the developmental course of one form of 

prosocial behavior, costly sharing, may be of particular interest. Costly sharing is a type 

of prosocial behavior that has frequently been a subject of study. It may require stronger 

motivation to act prosocial than other forms of prosocial behavior as it requires sacrificing 

one’s own resources (Güroğlu, van den Bos, & Crone, 2014; Svetlova, Nichols, & 

Brownell, 2010). Importantly, sharing recourses may be something that children are 

required to do on a daily basis during the elementary school period. Yet, data on the 

development of this form of prosocial behavior is limited due to the use of cross-sectional 

designs (e.g., Lu & Chang, 2016; McGuigan, Fisher, & Glasgow, n.d.; Ongley & Malti, 

2014; Sebastián-Enesco & Warneken, 2015), limited follow-up periods (Malti, 

Gummerum, Keller, Chaparro, & Buchmann, 2012) and the use of different methods at 

different ages (i.e. children versus adolescents; Malti et al., 2016).  

Another issue that needs to be considered when studying prosocial behavior 

development is to whom the prosocial act is delivered. This may especially be true for 

costly sharing, as the development of costly sharing might depend more on the recipient’s 

characteristics than other forms of prosocial behavior due to its costly nature (Dunfield & 

Kuhlmeier, 2013; Kuhlmeier, Dunfield, & O’Neill, 2014). Indeed, there is increasing 

evidence suggesting that characteristics of the recipient of the prosocial acts influence 

children’s engagement in prosocial acts. The interpersonal relationship of the sharing 

actor (i.e., the one who give) with the recipient (i.e., the one who receive) and the 



CHAPTER 1 

 12 

recipients’ intention or capability to reward the sharing actor are among the mostly 

studied characteristics. It was found that across ages, children show an increasing 

preference to share towards recipients that they have better relationships with or to those 

who are more inclined or more capable to reward the sharing deeds of the child (Güroğlu 

et al., 2014; Paulus, 2014, 2016; Vaish, Hepach, & Tomasello, 2018).   

The first goal of this thesis is, therefore, to investigate the normative development of 

a particular form of prosocial behavior, i.e. costly sharing, during elementary school. In 

Chapter 2, we studed the development of costly sharing behavior across grade 2 to 6 of 

elementary school. We also studied to what extent the tendency to share may differ across 

the recipients that a child is asked to share with (i.e., a friend, a dislike peer, and an 

undefined peer). 

THE POWER OF PROSOCIAL BEHAVIOR IN THE 

PEER CONTEXT OF ELEMENTARY SCHOOL 

The second goal of the present thesis is to further our understanding of the power, or 

influence, of prosocial behavior on children’s social, emotional and behavioral 

development in the context of their relationships with peers. Prosocial behavior is an 

important factor in a healthy social and psychological development of children. 

Individuals high on prosocial behavior often report positive self-concepts, have 

heightened self-efficacy, and display better social functioning (Andrade, Browne, & 

Tannock, 2014; Caprara, Barbaranelli, Pastorelli, Bandura, & Zimbardo, 2000; Eisenberg 

et al., 1996; Song, Colasante, & Malti, 2017). Also, being prosocial may increase the 

opportunity to become engaged in social interactions and may promote the development 

of satisfying peer relationships (Buil et al., 2015; Zimmer-Gembeck, Geiger, & Crick, 

2005). Possibly through the development of social functioning and having satisfying peer 

relations, prosocial children also tend to have less mental health problems. Specifically, 

children with higher prosocial tendencies were less likely to show externalizing behavior 

problems, especially aggressive behavior, or develop internalizing symptoms (Bandura, 

Pastorelli, Barbaranelli, & Caprara, 1999; Chen, Li, Li, Li, & Liu, 2000; Coulombe & 

Yates, 2018; Flouri & Sarmadi, 2015; Hay & Pawlby, 2003; Nantel-Vivier et al., 2014; 

Rodkin, Farmer, Pearl, & Van Acker, 2000).  
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Despite several studies showing the potential beneficial effect of prosocial behavior 

on children and adolescent’s outcomes, knowledge on factors that may explain why 

prosocial behavior leads to such favorable outcomes is limited. Relationships with peers 

likely is an important factor here. The second goal of this thesis is therefor to further our 

understanding of the influence of prosocial behavior on children’s peer relationships and 

peer experiences, as well as the influence of prosocial behavior on children’s emotional 

and behavioral problem development. This will be explored at two levels. First, we 

focused on the individual level by studying how children’s prosocial behavior may 

coincide with their social development and the role of prosocial behavior in influencing 

the development of children’s psychopathologic symptoms. Second, we studied how 

classroom-level prosocial behavior affects individual children. Indeed, when studying 

prosocial behavior during the elementary school period, it is important to realize that 

children are nested within classes. Children from the same classroom all display prosocial 

deeds, which constitutes a unique social environment or social norm in each classroom. 

The level of prosocial behavior, or the prosocial norm, of the class, may bring different 

effects to individual children in that particular classroom. Therefore, in this thesis, we 

studied the role of prosocial behavior on children’s social, emotional and behavioral 

development both at the individual and classroom level. 

Power of Prosocial Behavior at the Individual Level 

Previous studies have shown the links between prosocial behavior and children’s peer 

relationship (see a review Eisenberg et al., 2015). However, our knowledge on the 

association of prosocial behavior and children’s peer relationship is far from complete. 

The present thesis is going to address the influences of prosocial behavior on children by 

studying, 1) the developmental link between prosocial behavior and positive peer 

relationships, 2) whether a genotype that was linked to a person’s tendency to act in a 

prosocial manner also promotes positive peer relationships of children, and 3) the effect 

of changes in prosocial behavior on peer appraisal. 
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Focus on the individual perspective (1): Co-development of prosocial 

behavior and peer appraisals 

Belonging to a peer-group and forming positive relationships with peers is a 

fundamental human need (Baumeister & Leary, 1995). Having friends and being liked by 

others is important for children’s well-being and happiness (Bishop & Inderbitzen, 1995; 

Vandell & Hembree, 1994). Prosocial behavior might be an important tool for children to 

form and maintain such satisfying peer relationships. Indeed, children who show high 

levels of prosocial behavior are often those with more positive interpersonal experiences 

among peers (Layous, Nelson, Oberle, Schonert-Reichl, & Lyubomirsky, 2012). Also, 

having pleasant relationships with peers may help children’s prosocial behavior 

development. Having close relations with peers provide children with opportunities to 

interact with others, thereby providing them opportunities for learning and rehearsing 

prosocial skills (Caputi et al., 2012; Zimmer-Gembeck et al., 2005). 

Studies have found cross-time associations between levels of prosocial behavior and 

positive peer relationships, such as being liked by peers and having more friends in school 

(Buil et al., 2015; Caputi et al., 2012; Crick, 1996; Layous et al., 2012; Zimmer-Gembeck 

et al., 2005). However, two important questions remain unclear. First, peer appraisal may 

have two sides. Children may be more or less liked/accepted by peers. They may also be 

more or less disliked/rejected by peers. Bing less liked or accepted does not necessarily 

mean that the child is more disliked or rejected. Second, the association between 

children’s peer acceptance and peer rejection and the child’s prosocial behavior may 

depend upon the recipient of the prosocial acts. Understanding the associations between 

peer appraisals and children’s prosocial tendencies to specific peers could help us to better 

understand the effect of prosocial behavior in promoting peer relationships, during 

elementary school years. 

To explore the association of prosocial behavior with peer relationships of children, 

we investigated the co-development of prosocial behavior and children’s peer appraisals 

in elementary school. Specifically, in Chapter 2, we studied the developmental 

association of positive and negative peer appraisal with the development of costly sharing, 

and whether this association depends upon the recipient of the prosocial act. 
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Focus on the individual level (2): a potential genetic component explaining 

the effect of prosocial behavior in promoting positive peer relationship of 

children 

Engaging in in prosocial behavior has been found to promote positive peer relationships 

(Layous et al., 2012; Zimmer-Gembeck et al., 2005). Investigating potential underlying 

factors for this link would help to reveal how prosocial behavior is linked to positive peer 

relationship. One of the factors that could explain the association of prosocial behavior 

and peer relations may be genes. Quantitative genetic studies confirmed the heritability 

of prosocial behavior (Conway & Slavich, 2017; Knafo & Plomin, 2006; Knafo-Noam, 

Uzefovsky, Israel, Davidov, & Zahn-Waxler, 2015; Scourfield, John, Martin, & 

McGuffin, 2004; Zahn-Waxler, Robinson, & Emde, 1992). Some studies have found 

genes regulating oxytocin, vasopressin, serotonin, and dopamine to be implicated in 

prosocial outcomes (Conway & Slavich, 2017). The gene that encodes the oxytocin 

receptor (OXTR genes), which binds oxytocin neuropeptide to the postsynaptic neuron, 

has been of specific focus when examining links between prosociality-related social 

cognition and behavior. Several studies have found that variations of the OXTR gene were 

linked with engagement in costly sharing among adults (Israel et al., 2009; Krueger et al., 

2012), or helping and comforting behaviors of children (Wu & Su, 2015).  

In addition to links between the OXTR polymorphism and prosocial behaviors, the 

OXTR gene has also been implicated in the development of interpersonal relationships. 

Some studies found associations between polymorphisms of the OXTR gene and parent-

child relationships as well as romantic relationships (Bakermans-Kranenburg & Van 

IJzendoorn, 2008; Walum et al., 2012). Moreover, polymorphisms of the OXTR gene 

have also been linked to a number of social cognitive capabilities and behaviors that 

contribute to positive interpersonal experiences, such as eye contact during social 

interactions (Feldman, 2012; Verhagen, Engels, & van Roekel, 2014), emotional empathy 

(Rodrigues, Saslow, Garcia, John, & Keltner, 2009; Uzefovsky et al., 2015), and 

perspective-taking in dyadic communication (Waller et al., 2016). It is therefore likely 

that the OXTR genetic variations may also be implicated in the development of peer 

relationships in children. However, to our knowledge the associations between 

interpersonal experiences with classroom peers and OXTR genetic polymorphisms have 

not been studied. 
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In line with earlier research, in the sample studied in Chapter 3, it was found that a 

polymorphism of the OXTR gene (AG allele) was implicated with higher levels of 

prosocial behavior (for details, see the supplementary materials in Chapter 3). The 

objective of the study in Chapter 3 was, therefore, to examine the link between 

polymorphisms of the OXTR gene and children’s development of three indices of peer 

relationships, namely the development of peer likeability/acceptance, peer 

dislikeability/rejection and friendship among peers. Moreover, we also tested the 

association between variations of OXTR gene and children’s prosocial behavior, as well 

as the role of prosocial behavior in mediating the effect of OXTR genetic variations on 

peer relationships of children. 

Focus on the individual level (3): The mitigating effect of prosocial behavior 

on the impact of poor peer relationship on depressive symptoms and 

aggressive behaviors 

Prosocial behavior may help children as a behavioral tool to regulate their peer 

relationships, especially when their interpersonal connections with peers are less 

satisfying. Unsatisfying relationships with peers during elementary school have been 

associated with heightened risk of psychopathology (as reviewed in Choukas-Bradley & 

Prinstein, 2014; Rubin et al., 2014). Interacting with peers, especially with classmates, 

may take up most of the time in daily activities of elementary school children (Coplan, 

Ooi, & Rose-Krasnor, 2015). Being excluded, rejected, or unappreciated by peers could 

threaten children’s need to belong and damage their self-esteem (Baumeister & Leary, 

1995; Williams, 2007) which elicits a series of negative affective responses, such as 

sadness, worry, and anger (Leary, Twenge, & Quinlivan, 2006; Williams & Zadro, 2005). 

If these unpleasant peer experiences continue, and become repetitive and chronic, 

children could be at risk of developing emotional and behavioral maladjustment (Ladd & 

Troop-Gordon, 2003). 

Prosocial behavior has been described as a tool to actively regulate poor peer relations 

in order to prevent initial poor peer relationships from becoming stable (Williams, 2007). 

Specifically, ostracism theory suggests that following social exclusion, or ostracism, 

individuals may respond in ways that will counter these threatened need(s)” (Williams, 

2009). As such, ostracized children may use prosocial behavior to rebuild social 
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connections in an effort to become included in the social group. If reconnection is 

established, the individual’s fundamental needs are no longer thwarted. However, if social 

inclusion fails, the individual is at risk of developing psychopathology symptoms, such 

as symptoms of depression and aggression (Williams, 2007). This would imply that 

children who are rejected or poorly preferred by their peer group, may use prosocial 

behavior to help them improve their social position in the group. In addition, it would 

imply that if the use of prosocial behavior would be successful in improving their 

preference among peers, these children would not be at risk of developing symptoms of 

depression or aggression.  

This use of prosocial behavior for children as a tool to overcome poor peer appraisal 

will be the focus of Chapter 4. There is accumulating evidence from especially 

experimental studies confirmed that children respond with increases in prosocial behavior 

after social rejection. For example, children showed more compliance with the social 

rules and more affiliative behaviors towards others after being excluded by peers (Over 

& Carpenter, 2009; Watson-Jones, Legare, Whitehouse, & Clegg, 2014; Watson-Jones, 

Whitehouse, & Legare, 2016). However, the role of prosocial behavior in the 

development of social inclusion in real-life settings such as the daily classroom 

environment is understudied. In Chapter 4, we therefore explored whether children who 

increase their prosocial behavior in classrooms leads to improvement of these children’s 

social preference among peers over the course of one school year. We furthermore 

explored whether this improved preference among would protect these children from 

developing symptoms of depression and aggression. 

Power of Prosocial Behavior at the Classroom Level 

The present thesis also explores the influence of prosocial behavior on children’s 

emotional adjustment at the classroom level. Prosocial behavior may not only be 

important for children’s psychological development at the individual or dyadic level, but 

the level of prosocial behavior of the larger group, such as the classroom, may also 

influence children’s psychological development. During the elementary school period, 

children are situated in the formal context of a classroom for a large part of the week. As 

such, the classroom context provides the primary milieu for elementary school children’s 

social interactions and is therefore a key factor in children’s developmental outcomes 



CHAPTER 1 

 18 

(Chang, 2004; Stormshak, Bierman, Bruschi, Dodge, & Coie, 1999). In line with this, 

there is an increasing recognition of the role of the classroom context as a whole on 

individual children’s development (Brendgen, Girard, Vitaro, Dionne, & Boivin, 2015; 

Huitsing et al., 2018). However, most of the studies have been focused on the negative 

classroom context, such as the norm of aggressive behavior, the positive classroom 

context, such as the classroom levels of prosocial behavior, was less investigated. 

Classroom may differ vastly in the extent to which the atmosphere is prosocial or 

friendly. These differences in levels of classroom prosocial behavior might influence 

children’s developmental outcomes in several ways. The first way of influence may be 

on the level of prosocial behavior. For example, a highly prosocial classroom may 

indicate a supportive and friendly social classroom climate. In such a class, conflicts and 

other forms of negative peer interactions are less likely to occur. Consequently, it is also 

less likely in such classes that children will develop symptoms of psychopathology that 

related to the experience of negative peer interactions. 

Classroom level of prosocial behavior may also impact the effect that children’s 

experiences of risk factors may have on their development of psychopathology. For 

instance, the level, or prosocial norm of a given class may influence individual children’s 

evaluation or interpretation of their experiences with classmates. For example, children 

in a prosocial class may feel supported and being cared for. If a child in such a class has 

a conflict with a classmate or is being bullied by certain classmates, this child may have 

more resources provided by the prosocial class than in a low prosocial class to cope with 

this stressor (Hupcey, 1998). However, the opposite may also be true. Namely, if a child 

in a prosocial classroom is nonetheless bullied, this may signal the truly vulnerable social 

position that this child is in. The child may feel isolated, attribute internally the experience 

of being bullied, and blame him/herself for the unpleasant experience. Such 

interpretations may then influence the subsequent behavioral or emotional reactions to 

their experiences (Cialdini & Trost, 1998).  

Despite the important role that classroom level prosocial behavior may play in 

children’s emotional and behavioral development, empirical evidence on the role of 

classroom norms of prosocial behavior in children’s development is far from complete. 

Therefore, in Chapter 5 of this thesis, we examined the influence of classroom-level 

prosocial behavior on the prevalence of children’s victimization experiences in the 
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classroom. We additionally studied the role of classroom-level prosocial behavior in the 

association of predictive influence of peer victimization on the development of children’s 

depressive symptoms. 

THE PRESENT THESIS 

Research Questions 

To summarize, the overall aim of the present thesis is to investigate the development of 

prosocial behavior in the peer context and the influence that prosocial behavior has on 

children’s social, emotional and behavioral adjustment at two important levels: the 

individual and the classroom level. The following topics and research questions will be 

addressed: 

1. The normative developmental trajectory of prosocial behavior across grades 2 – 6 

of elementary school. We focused on costly sharing with peers. The specific research 

aim in Chapter 2 was to examine the potential sex-specific developmental trajectories 

of sharing behavior with an undefined (anonymous) other, a best friend and a disliked 

peer in children followed across grades 2 – 6 (ages 8 to 12 years) of elementary school. 

2. The power of prosocial behavior on children’s social, emotional and behavioral 

development. This was addressed at two levels. 

At the individual level we studied: 

a. Co-development of prosocial behavior and peer appraisal of children 

(Chapter 2). What is the developmental association of peer likeability and 

peer dislikeability with the development of sharing behavior during 

elementary school, and are these associations different when children are 

asked to share with different peers? 

b. A potential genetic factor that may link to both children’s prosocial behavior 

and children’s peer relationships (Chapter 3 & the supplementary material). 

Is a variation of the OXTR gene, which was found to be associated with 

prosocial behavior, also linked to children’s peer relationships? Is prosocial 

behavior mediating the effect of the OXTR gene variation on children’s peer 

relationships? 
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c. Prosocial behavior as a behavioral tool to regulate children’s social 

environment (Chapter 4). Can children use prosocial behavior to improve 

their social preference among classmates, and does a successful use of 

prosocial behavior reduce the risk of developing symptoms of 

psychopathology? 

At the classroom level we studied: 

d. The association of classroom level prosocial behavior with the level of 

children’s negative behaviors towards peers (Chapter 5). Are levels of verbal 

victimization and depressive symptoms lower in classrooms that are high on 

prosocial behavior? 

e. The potential modifying role of the classroom prosocial norm on the 

influence that an individual level social stressor has on children’s 

development of psychopathology (Chapter 5). To what extent does a 

prosocial classroom environment protect children who are verbally bullied 

from developing symptoms of depression? 

Design 

To address the topics and research questions that are listed above, data from four different 

samples were used. Details of the datasets are described below. The characteristics of 

each sample and the measure of prosocial behavior used in each of the studies are 

presented in Table 1. 

1. The ‘Happy Children Happy Adolescents?’ elementary school sample (Chapter 2) 

The participants from this multi-cohort elementary school sample came from a 

longitudinal population-based study “Happy Children Happy Adolescents?”. This study 

was aimed at understanding children’s social, emotional and behavioral development 

across elementary school. Participants consist of 1108 children from 13 schools and 86 

classes located in the eastern and central part of the Netherlands. The majority of children 

(76.1%) had a Dutch/Caucasian ethnical background. Children in these classrooms were 

annually assessed on – among others – their social experiences with peers and their levels 

of prosocial behavior (sharing behavior) across ages 8 to 12 years old. Data on peer 

experiences were collected via peer-nominations (Cillessen & Bukowski, 2000). Levels 
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1 

of sharing behavior with different recipients was collected using test scores of the Dictator 

game (Kahneman, Knetsch, & Thaler, 1986). 

2. The elementary school sample with genetic information (Chapter 3) 

The sample with genetic information is a combination of two samples, from two 

longitudinal population-based studies focusing on children’s social, emotional and 

behavioral development. Participants in the two studies came from 48 mainstream schools 

in the north, west, and east of the Netherlands and were followed annually across 

elementary school. Data used in this thesis come from the third to sixth grade (age 9 to 

12 years) assessments. At age 13 years, the participants were asked to provide a saliva 

sample for genotyping. In total, 359 children were included in the present thesis with the 

majority (90.6%) having a Dutch/Caucasian background. 

3. The early elementary school sample (Chapter 4) 

The early elementary school sample came from a population-based longitudinal study, 

which also contributed to the genetic sample mentioned above. Participants of this sample 

were from 18 schools in the north and east of the Netherlands. The present thesis included 

324 children from this study. Children were followed from kindergarten to the first grade 

of elementary school. Data used in this thesis were collected with a 6-month interval 

across three assessments. Both teacher-reported data and peer nominations were used in 

this thesis. The mean age was 5.10 (SD = 0.37) in the first assessment. The majority of 

children (95.2%) were Dutch/Caucasian. 

4. The late elementary school sample (Chapter 5) 

The late elementary school sample came from the same longitudinal study as the early 

elementary school sample. Participants of this sample consist of 327 children from 18 

schools in the Netherlands. Children were followed from the fifth to the sixth grade for 

one year with a 6-month interval. Data used in this thesis were collected with teacher 

report and peer nominations. At the first assessment, the mean age of children was 10.23 

(SD = 0.49). Most children were from Dutch/Caucasian origin (93.6%).  

 



 

 

Table 1  Descriptions of sample and study characteristics for each chapter 

Chapter N Age Waves Prosocial indicator Peer relationships 
Developmental 

outcomes 

Development of prosocial behavior 

2 1108 7–12 5 Test scores on costly sharing 
– – 

Power of prosocial behavior 

2 1108 7–12 5 Test scores on costly sharing Peer likeability, Peer 

dislikeability – 

3 359 9–12 4 OXTR genetic polymorphism, 

which was found linked to peer-

nomination of “being nice to 

others” 

Peer likeability, Peer 

dislikeability, Friendship 

– 

4 324 5–6.5 3 Teacher-reports on multiple forms 

of prosocial behaviors (i.e., being 

nice, helping, comforting, inviting 

others to play together) 

Peer social preference Depressive symptoms, 

Aggressive behaviors 

5 327 10–11.5 3 Classroom descriptive norm of 

prosocial behavior, based on 

classroom summed score of peer 

nomination of ‘being nice to 

others’ 

Relational victimization Depressive symptoms 



GENERAL INTRODUCTION 

 23 

1 



 

 24 

 

 

 



 

 25 

2 

DEVELOPMENTAL TRAJECTORIES OF 

SHARING BEHAVIOR WITH DIFFERENT 

RECIPIENTS ACROSS ELEMENTARY 

SCHOOL AND ASSOCIATIONS  

WITH PEER APPRAISALS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

J. Susanne Asscheman§, Jin He§ 

Susanne Koot, J. Marieke Buil, Lydia Krabbendam, Pol A.C. van Lier 

§ Both authors contributed equally to this work 

Manuscript submitted for publication 

 



CHAPTER 2 

 26 

ABSTRACT 

This study examined the sex-specific developmental trajectories of sharing behavior in 

the Dictator Game with an anonymous other, friend, and disliked peer, and associations 

with peer likeability and peer dislikeability in 1108 children (50.5% boys), followed 

annually across grades 2-6 (ages 8-12 years) of elementary school. Results showed that 

sharing with anonymous and disliked peers remained stable over time. Sharing with 

friends decreased slightly between grades 2 to 5 and then remained stable. Girls 

consistently shared more than boys with all recipients. Moreover, children who were liked 

by classmates shared more with friends, while disliked children shared less with all 

recipients. Findings emphasize the importance of considering characteristics of both 

recipient and actor when studying the development of sharing behavior.  

Keywords 

sharing behavior, Dictator Game, likeability, dislikeability, longitudinal, elementary 

school 
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haring requires sacrificing one’s own resources to benefit the recipient. Sharing is a 

form of prosocial behavior that is thought to play an important role in forming and 

maintaining relationships with peers (Eisenberg & Mussen, 1989). A key period in the 

development of sharing behavior may be the elementary school phase. During this period 

children spend increasingly more time with their peers, and they have to make decisions 

on whether, and to what extent, they want to share resources (e.g., candy or crayons) with 

their peers on a daily basis. Despite its importance in elementary school, our knowledge 

on the development of sharing behavior, and individual differences in sharing behavior, 

in this period is still limited. Most studies on sharing behavior used a cross-sectional 

design, which has limited ability to explore developmental processes (Kraemer, 

Yesavage, Taylor, Kupfer, 2000). Furthermore, previous studies focused solely on either 

the characteristics of the recipients as an important factor in sharing behavior (e.g., Paulus 

& Moore, 2014), or on characteristics of the person who shares (i.e., the actor) (e.g., 

Malti, Gummerum, Keller, Chaparro, Buchmann, 2012). However, there remains a need 

for understanding how sharing behavior with different kind of recipients develops in 

relation to individual differences of the actor across the elementary school period. 

Therefore, in the present study we aimed to combine the strengths of previous studies on 

sharing behavior. Specifically, we examined the development of sharing behavior with 

different recipients as well as how individual differences in the peer appraisals of the actor 

are linked to the development of sharing behavior in a longitudinal, population-based 

study of mainstream elementary school children, followed annually across grades 2 to 6 

of elementary school.  

The Development of Sharing Behavior 

When children enter elementary school, they have to cooperate and share with their peers 

on a daily basis, for the larger part of their week. Sharing resources requires that children 

are able to consider fairness norms and to understand the needs and desires of others 

(Gummerum, Keller, Takezawa, Mata, 2008; Warneken & Tomasello, 2007). These 

socio-cognitive abilities are suggested to develop during childhood and adolescence 

(Fehr, Glätzle-Rützler, Sutter, 2013; Güroğlu, van den Bos, Crone, 2009). Understanding 
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the development of sharing behavior is important as previous studies showed that children 

who are less prosocial compared to their peers may experience difficulties in establishing 

positive peer relationships in elementary school (Caputi, Lecce, Pagnin, Banerjee, 2012; 

Crick, 1996; Zimmer–Gembeck, Hunter, Pronk, 2007) indicating the importance of 

prosocial behavior in forming and maintaining peer relationships. Therefore, lower 

sharing behavior could potentially have serious consequences as poor peer relationships 

during elementary school have been associated with negative developmental outcomes 

(Gifford-Smith & Brownell, 2003).  

Previous studies on sharing behavior in elementary school children were mostly of 

cross-sectional design, and compared different age groups. These studies found that 8- or 

9-year-old children shared more than 3- and 4-year-old children (Benenson, Pascoe, 

Radmore, 2007; Fehr, Bernhard, Rockenbach, 2008; Ongley & Malti, 2014). Although 

these studies did not follow the same children over time and therefore cannot make true 

developmental claims (Kraemer et al., 2000), this difference in the amount children 

shared might imply that sharing behavior increases with age. Another set of cross-

sectional studies with older children showed that sharing behavior for children aged 8 

was either similar or higher than sharing behavior shown by youth aged 12 (Fehr et al., 

2013; Gummerum et al., 2008; Güroğlu et al., 2009; Güroğlu, van den Bos, Crone, 2014; 

Leman, Keller, Takezawa, Gummerum, 2009; Ongley & Malti, 2014). Limited 

longitudinal work suggests a non-linear pattern. That is, one study showed an increase in 

sharing behavior from ages 6 to 9 (Malti et al., 2012). Another longitudinal study found 

this similar increase in sharing behavior from ages 6 to 9 but a decrease in sharing 

behavior from ages 9 to 12 (Malti, Ongley, et al., 2016). However, in the study of Malti, 

Ongley, et al. (2016) sharing was assessed by sharing stickers at age 6 and 9 and sharing 

money at age 12, making it unclear whether the found decrease was a true developmental 

change in sharing behavior or due to method variance. Given the scarcity of longitudinal 

studies and the potential negative consequences that low sharing behavior may have on 

development, it is important to gain insight into the development of sharing behavior in 

elementary school children.  
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Characteristics of the Recipients and Sharing Behavior  

Besides understanding fairness norms and the needs and desires of others (Gummerum et 

al., 2008; Warneken & Tomasello, 2007), the amount children share may also depend on 

their willingness to share with other recipients. A child’s willingness may depend on 

characteristics of the recipient (Malti, Gummerum, et al., 2016; McGuigan, Fisher, 

Glasgow, 2016; Paulus, 2014; Vaish, Hepach, Tomasello, 2018), or the relationship a 

child has with a recipient (Paulus & Moore, 2014). Indeed, several cross-sectional studies 

showed that children may adjust the amount they share based on their relationship with 

the recipient and that this may become increasingly selective with age. For example, 3-

year-old children shared similar amounts of resources with friends and anonymous peers, 

while 6-year-old children shared more resources with their friends compared to 

anonymous peers (Lu & Chang, 2016; Yu, Zhu, Leslie, 2016). In addition, 6-year-old 

children also shared more with an anonymous other than with a disliked peer (Moore, 

2009; Paulus & Moore, 2014). In contrast, another study found no differences in the 

amount of resources shared with a friend, disliked and anonymous recipient in children 

aged 9 – 12 but found that these differences were only visible later in development in 

adolescents aged 15 (Güroğlu et al., 2014). Thus, results from the previous cross-sectional 

studies were quite mixed on whether elementary school children share more with friends, 

compared to anonymous and disliked recipients and how differences in sharing behavior 

with friends, anonymous and disliked peers develop during elementary school.  

Characteristics of the Actor and Sharing Behavior 

Although not exclusively, two characteristics of the actor may be of importance when 

studying the development of sharing behavior. These factors are the child’s sex, and a 

child’s social appraisal among peers. Cross-sectional studies showed that girls are more 

generous than boys (Fabes & Eisenberg, 1998; Fehr et al., 2013; Gummerum et al., 2008). 

Several explanations for this sex difference have been proposed. Girls are suggested to 

demonstrate higher social understanding of feelings and concerns for others compared to 

boys and thus may share more than boys (Fabes & Eisenberg, 1998; Porath, 2003). In 

addition, prosocial behaviors shown by girls are suggested to be more reinforced by 

parents and other adults such as teachers than prosocial behaviors are for boys (Hay & 
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Cook, 2007). Moreover, girls are suggested to demonstrate more connection-oriented 

behavior that foster interpersonal relationship while boys are suggested to endorse more 

status-oriented goals and behaviors that promote self-interests (Güroğlu, Van Lieshout, 

Haselager, Scholte, 2007; Rose & Rudolph, 2006). This potentially translates into more 

sharing behavior for girls compared to boys.  

Sharing behavior may also differ as a function of a child’s social appraisal among 

peers. For instance, children who are liked by their peers are often described as engaging 

in more positive social behaviors including more cooperative and helping behavior 

(Gifford-Smith & Brownell, 2003; Zimmer-Gembeck, Geiger, Crick, 2005). One study 

found that sharing behavior with an anonymous peer was higher for children who felt 

socially accepted by their peers (Malti et al., 2012). Although no studies so far examined 

how peer likeability is associated with sharing behavior with friends and disliked peers, 

the tendency for liked children to display prosocial behaviors may suggest that liked 

children also share more with their friends and disliked peers. In contrast, disliked 

children have been suggested to demonstrate more negative social behaviors, such as 

aggressive behaviors (Gifford-Smith & Brownell, 2003; Prinstein et al., 2018). Moreover, 

disliked children have been found to perceive their peers as more hostile, untrustworthy, 

and unsupportive (Burgess, Wojslawowicz, Rubin, Rose-Krasnor, Booth-LaForce, 2006; 

Peets, Hodges, Salmivalli, 2008; Salmivalli & Isaacs, 2005) which may decrease a 

disliked child’s willingness to share with its peers. Furthermore, this negative attitude 

toward their peers may exacerbate aggressive behavior directed to peers (Dodge et al., 

2003). The general tendency to show more negative social behaviors and the finding that 

these might be aggravated through hostile attribution biases may potentially translate into 

less sharing behavior for disliked children with anonymous others as well as with friends 

and disliked peers. Moreover, the associations between peer appraisal and sharing 

behavior may be moderated by sex. One study showed that the association between social 

preference and prosocial behavior was stronger for girls than for boys (Zimmer-Gembeck 

et al., 2005). However, the limited research into the potential sex moderation of peer 

appraisal on sharing behavior make it difficult to form specific hypothesis regarding sex 

differences in the link between peer appraisal on sharing behavior with different 

recipients. 
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The current study  

In this study 1108 children attending mainstream elementary schools were assessed 

annually on their sharing behavior. Our first goal was to examine the potentially sex-

specific developmental trajectories of sharing behavior with an undefined (anonymous) 

other, a best friend and a disliked peer in children followed across grades 2 – 6 (ages 8 to 

12 years) of elementary school. We hypothesized that sharing behavior with an 

anonymous other would remain stable over time from grades 2 – 6. No longitudinal 

studies on sharing behavior with a best friend and disliked peer exist but based on 

previous cross-sectional studies we hypothesized that sharing behavior for a best friend 

would increase over time and sharing with a disliked peer would remain stable over time. 

In addition, we expected that boys would share less than girls regardless of the recipients.  

The second goal of the study was to assess the links between children’s sharing 

behavior and their likeability and dislikeability among peers across the elementary school. 

We hypothesized that liked children shared more regardless of the recipient while disliked 

children would show less sharing behavior with all recipients. Given the scarcity of 

studies on sex differences in the association between peer appraisal and sharing behavior 

we did not formulate specific hypotheses on potential sex differences in the associations 

between peer appraisal and sharing behavior with the different recipients. 

METHOD 

Participants 

Children from 70 classrooms in 13 elementary schools located in the eastern and central 

part of the Netherlands participated in the study. The current study is part of an 

overarching longitudinal study focused on children’s behavioral, social-emotional, 

cognitive and bio-psychological development during elementary school (Behnsen, Buil, 

Koot, Huizink, & Lier, 2018; Wilde, Koot, & Lier, 2015). All study procedures were 

approved by the medical ethical committee of the Vrije Universiteit Amsterdam, The 

Netherlands (protocol number: NL37788.029.11). Parents were informed about the study 

and asked to provide informed consent for their child to participate in the assessments.  
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Table 1  Overview of cohort sequential study design 

Grade 
Cohort 1  Cohort 2  Cohort 3  Total  

Wave n  Wave n  Wave n  N 

Grade 2 T1 255  – –  – –  255 

Grade 3 T2 313  T1 335  – –  648 

Grade 4 T3 317  T2 360  T1 366  1043 

Grade 5 T4 292  T3 362  T2 381  1035 

Grade 6 – –  T4 336  T3 374  710 

Total N 337  380  391  1108 

Sex (boy) 46.9%  48.7%  55.2%  50.5% 

Age  

at T1 
M 7.91  8.92  9.99  – 

SD 0.42  0.43  0.41  – 

Range 6.05–9.55  7.83–10.42  8.98–11.43  – 

Data were collected on four annual assessments in the spring of 2015 (T1), 2016 (T2), 

2017 (T3) and 2018 (T4). Three cohorts of children participated in this study (see Table 

1). The youngest cohort (cohort 1) was assessed across grade 2 through grade 5. The 

middle cohort (cohort 2) was assessed across grades 3 through 6. The oldest cohort 

(cohort 3) was assessed across grades 4 through 6. Mean intervals between the 

assessments were 12.26 months (SD = 1.56 months) from T1 to T2, 11.89 months (SD = 

1.21) for T2 – T3, and 11.57 months (SD = 1.36) for T3 – T4. 

Of the 1228 children in the three cohorts, 120 children (38, 30, and 52 in cohort 1-3 

respectively) had valid data on only one assessment across the studied period. This was 

dueto technical problems, absence on the test day, change of school or classroom, or 

withdrawal of consent. Given our focus on examining the development of sharing 

behavior, we excluded the data of these children, leaving a total of 1108 children (i.e., 

those with valid data on at least two assessments) included in the study. Included children 

did not differ at T1 with respect to sex distribution (χ2(1) = 0.34, p = .39), sharing with 

an anonymous peer (F(1, 1039) = 0.43, p = .51), sharing with a friend (F(1, 1039) = 0.14, 

p = .71), sharing with a disliked peer (F(1, 1039) = 1.96, p = .16), or peer likeability (F(1, 

1115) = 1.94, p = .16) from excluded children. However, excluded children had somewhat 

higher levels of peer dislikeability than children included in the study (F(1, 1115) = 6.19, 

p = .01, d = .28).  
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Descriptive statistics of the 1108 children in our study sample, and separately for each 

cohort are depicted in Table 1. Most children were from Dutch ethnical background 

(76.1%), with the remaining children having a Turkish (2.7%), Moroccan (2.0%), 

Surinamese (1.1%) or other (14.1%) ethnical background and of 4.0% of children there 

was no information on their ethnical background. 

Procedure  

During each annual school visit, children participated in two 45-minute assessment 

sessions; one in the morning and the other in the afternoon. All questionnaires and tests 

were completed using a tablet computer (Apple iPad 2, Cupertino, CA). Typically, 

children filled out the questionnaires, including peer nominations, in the morning session 

in the classroom. Trained research assistants (master level or completed psychology 

education) were present in the classroom to provide verbal instructions and to assist 

children when needed. In the afternoon, children completed the Dictator Game to assess 

their sharing behavior as part of a larger test battery in another room outside the 

classroom. Children were supervised one on one by a trained research assistant. The 

duration of the Dictator Game was approximately five minutes and was administered 

halfway during the larger test session. 

Children received a small gift for participation at the end of each yearly school visit. 

All instructions, questionnaires, and tasks in the test battery were identical for all three 

cohorts and on each annual assessment.  

Measures 

Sharing behavior. The Dictator Game was used to assess sharing behavior (Kahneman, 

Knetsch, Thaler, 1986). Children performed three rounds of this digital game and in each 

round they shared with another recipient. In the first round, children had to share with an 

undefined recipient (henceforth referred to as anonymous other). In the second round, 

children were instructed to think of someone they considered their best friends and were 

then asked to share the coins with this friend. Last, children were instructed to think about 

someone they considered to be a peer they disliked, and to share the coins with this peer. 

The recipients were presented in the same order throughout the assessments. Children 
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were instructed that in each round they had 10 coins that they could divide between 

themselves and the recipient and it was emphasized that children were free to choose how 

to divide the coins. On the interface of the tablet computer children could slide the coins 

they wanted to keep for themselves to a field on the left side of the screen. They could 

slide coins they wanted to share with the recipient to a field on the right side of the screen. 

The sharing behavior score of the child was based on the number of coins allocated to the 

recipient. Higher scores indicate higher sharing behavior. No monetary reward based on 

their allocations during the Dictator Game was offered to the children at the end of the 

game. 

Peer Likeability and peer dislikeability. Children’s peer likeability and dislikeability 

were assessed using peer nominations (Cillessen & Bukowski, 2018). Children were 

asked to nominate an unlimited number of peers in their classroom grade they liked (“Who 

do you like in your class?”) and disliked (“Who do you dislike in your class?”). Children 

were presented with a list of all children in their class and were asked to nominate their 

classmates on each of these items. To correct for differences in classroom size a 

normalized score for both likeability and dislikeability was calculated by dividing the 

number of nominations received on an item by the number of classmates that completed 

the peer nominations questionnaire minus one (i.e., children could not nominate 

themselves). The normalized likeability and dislikeability scores could, therefore, range 

between 0 and one 1 with higher scores either indicating that a child is being more liked 

by its classroom peers (likeability) or a child is being more disliked by its classroom peers 

(dislikeability).  

Children’s sex was dummy coded such that boys were labeled as 0 and girls as 1. 

Analytical Strategy 

To answer our research questions concerning the development of sharing behavior with 

different recipients from grade 2 to grade 6, we fitted latent growth curve models (LGM) 

using Mplus version 8 (Muthén & Muthén, 1998-2017), for each recipient (i.e., 

anonymous other/best friend/disliked peer) separately. In LGM, latent growth factors are 

estimated to capture the developmental trajectory of sharing behavior. The intercept refers 

to the level of sharing behavior at the centered point of the intercept. The slope (linear or 

quadratic) parameter refers to the change of sharing behavior over time. In this study, the  
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Figure 1  Graphical representation of the dual latent growth model testing the association between 

peer appraisal (likeability and dislikeability) and sharing behavior across grade 2 – 6. 

intercept was centered at grade 4, which is the middle time point of the covered study 

period. We modelled linear as well as quadratic slopes to test which model captures the 

developmental patterns of sharing behavior best. The maximum likelihood estimation 

with robust standard errors (MLR) was used to account for the non-normal distribution 

of the data. 

Sex differences in the developmental trajectories of sharing behavior with different 

recipients were assessed using a multiple-group model (boys versus girls). To this end, 

the growth factors were first constrained to be equal across sex, and then estimated freely 

to see whether free estimations significantly improved the model fit. 

To answer our research questions concerning the developmental links between 

sharing behavior and peer appraisal (i.e., likeability and dislikeability), we fitted dual 

process LGMs. To this end, LGMs of peer appraisal were added to the LGMs of sharing 

behavior. We estimated the associations of the intercept of peer appraisal with the 

intercept of sharing behavior, and the association of the slope of peer appraisal with the 
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slope of sharing behavior (see conceptual model in Figure 1). The potential associations 

of peer likeability and peer dislikeability as measures of peer appraisal with sharing 

behavior were estimated in separate models. To test for sex differences in the association 

between sharing behavior and peer appraisal, the association estimates of the intercept 

and slope of peer appraisal with sharing behavior were constrained to be equal across sex, 

and subsequently compared to a model in which these estimations were allowed to vary 

across sex. 

The fit of the models to the data was determined using the Comparative Fit Index 

(CFI; acceptable values > .90, Bentler, 1990), the Tucker Lewis Index (TLI; acceptable 

values > .90, Browne & Cudeck, 1992), the Root Mean Square Error of Approximation 

(RMSEA, acceptable values < .08, Browne & Cudeck, 1992), and the Standardized Root 

Mean Square Residual (SRMR, acceptable values < .08, Bollen & Curran, 2006). 

Standard errors of all estimates were adjusted for clustering of data using a sandwich 

estimator (Williams, 2000). Satorra-Bentler χ2 difference test was used to compare model 

fit of nested models (Satorra, 2000). 

RESULT 

Descriptive Statistics  

Means and standard deviations of sharing behavior, peer likeability and peer dislikeability 

for boys and girls from grade 2 – 6 are shown in Table 2. 

Development Trajectories of Sharing with Different Recipients 

and Sex Differences 

Three LGM’s were fitted to examine sharing behavior with an anonymous other, a best 

friend, and a disliked peer. Model fit indices and growth parameters can be found in Table 

3 and estimated developmental trajectories are shown in Figure 2. 

The LGM with a linear slope was found to best fit the development of sharing 

behavior with an anonymous other. However, the intercept, but not the slope of sharing 

behavior with an anonymous other differed between boys and girls (intercept, Δχ2 = 45.52, 

Δdf = 1, p < .001; slope, Δχ2 = 0.24, Δdf = 1, p = .63). Moreover, results showed that the  
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Table 2  Means and standard deviations of sharing behavior and peer appraisal for boys and girls 

 Total sample  Boy   Girls 

 M SD  M SD   M SD 

Sharing behavior with an anonymous other 

Grade 2 3.91 1.84  3.83 1.97   3.98 1.73 

Grade 3 3.89 1.80  3.54 1.98   4.22 1.55 

Grade 4 3.98 1.59  3.76 1.68   4.21 1.45 

Grade 5 4.03 1.49  3.79 1.62   4.26 1.32 

Grade 6 3.97 1.51  3.78 1.59   4.16 1.39 

Sharing behavior with a best friend 

Grade 2 5.18 1.33  5.13 1.38   5.23 1.28 

Grade 3 4.90 1.57  4.89 1.77   4.91 1.34 

Grade 4 4.89 1.16  4.81 1.31   4.98 0.97 

Grade 5 4.80 0.96  4.71 1.01   4.89 0.90 

Grade 6 4.84 0.89  4.74 1.02   4.94 0.71 

Sharing behavior with a disliked peer 

Grade 2 1.99 1.80  1.71 1.77   2.24 1.80 

Grade 3 1.88 1.96  1.53 1.89   2.21 1.96 

Grade 4 1.92 1.83  1.59 1.75   2.26 1.84 

Grade 5 2.02 1.81  1.72 1.76   2.33 1.82 

Grade 6 2.05 1.86  1.74 1.87   2.38 1.80 

Peer likeability 

Grade 2 0.41 0.19  0.38 0.18   0.44 0.20 

Grade 3 0.38 0.16  0.35 0.16   0.41 0.16 

Grade 4 0.37 0.17  0.35 0.17   0.39 0.18 

Grade 5 0.32 0.16  0.31 0.15   0.33 0.16 

Grade 6 0.32 0.15  0.31 0.15   0.33 0.15 

Peer dislikeability 

Grade 2 0.21 0.17  0.25 0.20   0.18 0.13 

Grade 3 0.25 0.18  0.31 0.20   0.20 0.14 

Grade 4 0.24 0.18  0.28 0.19   0.20 0.16 

Grade 5 0.24 0.19  0.27 0.19   0.20 0.17 

Grade 6 0.22 0.19  0.25 0.20   0.19 0.17 



 

 

Table 3  Model fit and growth parameters estimates of latent growth curve model of sharing behavior for boys and girls 

 Intercept  Linear slope  Quadratic slope 
Comparisons of the intercept means 

 M Variance 
 

M Variance 
 

M variance 

Sharing behavior with an anonymous other (AN) 

Model fit χ2 (df) = 24.03 (21), CFI = .98, TLI = .99, RMSEA = .02 SRMR = .07 
 

Boys 3.74*** 0.50***  0.01 0.12***  – – AN < FR**, AN >DL* 

Girls 4.21*** 0.50***  0.01 0.12***  – – AN < FR**, AN >DL*** 

Sharing behavior with a best friend (FR) 

Model fit χ2 (df) = 14.45 (15), CFI = 1.00, TLI = 1.00, RMSEA < .00 SRMR = .06  

Boys 4.78*** 0.33***  –0.09*** 0.02  0.03*** 0.01 FR > DL*** 

Girls 4.95*** 0.33***  –0.09*** 0.02  0.03*** 0.01 FR > DL*** 

Sharing behavior with a disliked peer (DL) 

Model fit χ2 (df) = 26.47 (20), CFI = .98, TLI = .99, RMSEA = .02 SRMR = .07 
 

Boys 1.63*** 0.77***  0.04 0.16***  – – – 

Girls 2.28*** 1.23***  0.04 0.16***  – – – 

Note: The growth parameters marked in bold are significantly different across sexes. ***p < .001, **p < .01, *p < .05. 

  



 

 

 

Figure 2 Estimated developmental trajectories of sharing with A) an anonymous other, B) a best friend, and C) a disliked peer for boys and girls across 

grade 2 – 6. 



 

 

Table 4  Model fit indices and associations for dual latent growth models of peer appraisal and sharing behavior 

Peer appraisal 
Model fit Intercept Linear slope Quadratic slope 

χ2(df) CFI RMSEA SRMR B β SE B β SE B β SE 

Sharing behavior with an anonymous other 

Likeability 56.01(45) .98 .02 .05 0.007 0.090 0.005 0.001 0.102 0.001 – – – 

Dislikeability 79.33(45) .97 .03 .06 –0.013*** –0.141 0.004 –0.002 –0.171 0.002 – – – 

Sharing behavior with a best friend 

Likeability 43.20(39) .99 .01 .04 0.008* 0.123 0.003 0.001 0.145 0.001 0.000 –0.013 0.001 

Dislikeability 63.37(39) .98 .02 .04 –0.008** –0.101 0.003 –0.002† –0.232 0.001 0.000 –0.042 0.001 

Sharing behavior with a disliked peer 

Likeability 60.04(45) .98 .02 .04 0.010 0.091 0.006 0.002 0.197 0.002 – – – 

Dislikeability 80.59(45) .97 .03 .05 –0.021*** –0.159 0.005 –0.004** –0.280 0.001 – – – 

Note: ***p < .001, **p < .01, *p < .05, † p < .1 
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linear slope means were not significantly different from zero (Table 3), suggesting that 

sharing behavior with anonymous others remained stable across ages 8 – 12 years for 

boys and girls, but that girls shared more than boys across the studied period (see Figure 

2A). 

The LGM for sharing behavior with a best friend showed that adding the quadratic 

slope factor significantly improved model fit (Δχ2 = 10.20, Δdf = 4, p = .04). Again, girls 

had higher intercepts than boys, Δχ2 = 13.25, Δdf = 1, p < .001. Results thus showed that 

the development of sharing behavior with a best friend declined from age 8 to 10 years, 

to became stable thereafter to age 12 years, with girls sharing more with their best friend 

than boys (see Figure 2B) 

Fitting a model with a linear slope term was sufficient to model the LGM for sharing 

behavior with a disliked peer. Again, girls had higher intercept estimates than boys, Δχ2 

= 48.09, Δdf = 1, p < .001. The linear growth terms were not significant (Table 3), thereby 

suggesting that sharing behavior with a disliked peer was stable from age 8 to 12 years, 

with again girls sharing more than boys (see Figure 2C). 

The Associations between Peer Appraisal and Sharing 

Behavior 

The dual LGMs of sharing behavior with respectively peer likeability and dislikeability 

were fitted. Model fit indices were acceptable (Table 4).  

For sharing behavior with an anonymous other we found a significant negative 

association between the intercepts of sharing behavior with an anonymous other and peer 

dislikeability, indicating that children who were more disliked shared less with an 

anonymous other (Table 4). However, when testing for potential sex differences we found 

that this association was only significant for boys and not for girls (test of sex difference, 

Δχ2 =10.74, Δdf = 1, p = .001; boys: B = –0.03, β = –0.24, SE = 0.01, p < .001; girls: B = 

–0.002, β = –0.15, SE = 0.003, p = .60). No significant associations were found between 

the slopes of peer dislikeability and sharing behavior with an anonymous other, or 

between the intercepts and slopes of peer likeability and sharing behavior with an 

anonymous other. 
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Regarding sharing behavior with a best friend, we found a significant positive 

association between the intercepts of peer likeability and sharing behavior with a best 

friend, indicating that children who were more liked shared more with their best friend 

(Table 4). In addition, there was a significant negative association between the intercepts 

of peer dislikeability and sharing behavior with a best friend, showing that the more 

disliked children were, the less they shared with a best friend. These associations were 

similar across sexes (likeability: Δχ2 = 0.55, Δdf = 1, p = .46; dislikeability: Δχ2 = 3.04, 

Δdf = 1, p = .08). No significant associations were found between the slopes of sharing 

behavior with a best friend and the slopes of peer likeability or dislikeability. 

Finally, results on sharing behavior with a disliked peer showed a significant negative 

association between the intercepts of peer dislikeability and sharing behavior with a 

disliked recipient, indicating that children who were more disliked shared less with a 

disliked recipient (Table 4). In addition, a significant negative association between the 

slopes of peer dislikeability and sharing behavior with a disliked recipient was found. 

This suggests that children who became more disliked by peers across grade 2 to 6 shared 

increasingly less with a disliked recipient. No sex differences in these associations were 

found (intercept: Δχ2 =1.02, Δdf = 1, p = .31; slope: Δχ2 =.18, Δdf = 1, p = .67). Moreover, 

no significant associations with the intercepts or slopes of peer likeability and sharing 

behavior with a disliked peer were found.  

DISCUSSION 

Sharing behavior is an important part of children’s social development and plays a key 

role in children’s daily social interactions with their peers during elementary school. 

Results of this study show that children shared 40% with an anonymous recipient and 

20% with a disliked peer, which was stable across age 8-12 years. Furthermore, we found 

that sharing with a best friend decreased slightly from ages 8 to 10 years and then became 

stable. Girls shared more than boys regardless of the recipient. Moreover, children who 

were liked among peers only shared more with a best friend, but not with disliked and 

anonymous peers. Children who were disliked by their peers shared less regardless of the 

recipient, with this association being specific for boys regarding an anonymous recipient.  
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Our results show that sharing behavior with disliked and anonymous recipients across 

age 8 to 12 years is stable. As such, our findings do not concur with the previous 

longitudinal study that found decreased sharing behavior with an anonymous recipient 

from ages 9 to 12 years (Malti, Ongley, et al., 2016). However, Malti, Ongley, et al. 

(2016) introduced measurement variance by changing the resource from stickers to 

money from age 9 to age 12 years. Hence, it was unclear whether the decrease in sharing 

with an anonymous recipient reflected a true developmental change in sharing behavior 

from ages 9 – 12 years, or a difference in valuing the resources (i.e., stickers versus 

money) that children were asked to share.  

Whereas sharing behavior with disliked and anonymous recipients was stable across 

age 8 to 12 years, sharing behavior with a best friend showed a small, but significant 

decrease over this period. Previous studies suggested that besides fairness concerns, the 

understanding of social norms within friendships is important in the development of 

sharing behavior with friends (Berndt, 1981; Fehr et al., 2013; Güroğlu et al., 2009; Yu 

et al., 2016). Social norms within friendships may be subjected to developmental changes. 

That is, the social norm in younger children’s friendships may be to share equally in order 

to maintain the friendship, but throughout development, friendships norms may be driven 

by other resources such as emotional support and intimacy with equal sharing becoming 

less essential (Laursen & Hartup, 2002). This may explain the small decrease in sharing 

behavior with a best friend. 

Our results also showed vast differences in the level of sharing with different 

recipients. This is in line with earlier cross-sectional studies (Güroğlu et al., 2014; Lu & 

Chang, 2016; Moore, 2009; Paulus & Moore, 2014; Yu et al., 2016). Current findings 

together with previous studies underscore that children use social contextual information 

during their sharing decisions (Güroğlu et al., 2009; Will, Crone, van den Bos, Güroğlu, 

2013). However, earlier studies were mixed regarding at what age differentiation in 

sharing behavior for different recipients emerged. Findings from the current study suggest 

that these differences are already in place at age 8 years (grade 2 of elementary school). 

Thus, already at age 8 years old, children might consider their appreciation of the recipient 

in their decision to share, and these considerations may be quite stable across the later 

elementary school years.  
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We found that girls generally shared more with all recipients than boys across the 

studied period. This was in line with previous studies on sharing behavior with an 

anonymous other (Fabes & Eisenberg, 1998; Fehr et al., 2013; Gummerum et al., 2008) 

and extends these findings by showing that girls also shared more with a best friend and 

disliked peer compared to boys. Although the current study does not provide insight into 

the origins of sex differences in levels of sharing behavior. The two possible explanations 

described earlier, namely sex-specific orientation styles and gender-role socialization, 

may account for these differences (Hay & Cook, 2007; Rose & Rudolph, 2006). 

Collectively the results of this study advance previous knowledge on sharing behavior of 

children by showing that sharing behavior is quite stable across the elementary school 

ages, including stable sex-differences and stable differences in levels of sharing with 

different recipients. 

Our second aim of the study was to assess developmental correlates between peer 

likeability and peer dislikeability and sharing behavior. Two findings stand out. First, 

peer dislikeability was associated with sharing behavior with all recipients while peer 

likeability was only associated with sharing ebhavior with a best friend. This suggests 

that negative peer experiences may be more influential on sharing behavior than positive 

peer experiences (Baumeister, Bratslavsky, Finkenauer, Vohs, 2001). Second, 

associations were mostly similar across sexes. Our finding on sharing behavior with an 

anonymous recipient and peer likeability was not in line with the previous study that 

found that social acceptance was related to increased sharing behavior with an anonymous 

recipient (Malti et al., 2012). Our results may deviate from this finding because we 

provided three different recipients (one anonymous and two defined recipients) where 

Malti et al. (2012) only provided the anonymous undefined recipient. When including a 

single anonymous recipient individual differences in sharing behavior may be compiled 

while providing multiple defined recipients may have provided children the opportunity 

to differentiate in their sharing behavior with specific recipients.  

Our results regarding peer dislikeability seem to be in line with studies that showed 

that disliked children perceive their peers as more hostile and untrustworthy (Burgess et 

al., 2006; Peets et al., 2008; Salmivalli & Isaacs, 2005). Our findings may indicate that 

disliked children do not expect that their sharing decisions have future benefits (e.g., 

improved social acceptance) or are reciprocated by the recipient, regardless of their 
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relationship (friend or foe) with the recipient. Possibly as a consequence, disliked children 

may disengage from these relationships by making more self-interested decisions and 

thus share less with recipients (Dickerson, Gruenewald, Kemeny, 2009). In addition, we 

found that children who became more disliked over time also shared less with a disliked 

recipient over time. It is possible that these disliked recipients are also the peers who 

contribute to the negative peer appraisal of the disliked child. The decrease in sharing 

behavior may therefore reflect a vindictive response. Regardless of this, the stable pattern 

of disliked children to share less is noteworthy. It has been theorized (Williams, 2009) 

and empirically supported that increasing prosocial behavior may help poorly appreciated 

children to improve their social position within a peer group (He, Koot, Buil, Van Lier, 

2018). Our finding that disliked children share less with all recipients suggests that 

disliked children may not use this opportunity to alter their social position. This may 

contribute to these children’s development of stable dislikeability among peers, which 

has been linked with both internalizing and externalizing psychopathology development 

(Parker, Rubin, Erath, Wojslawowicz, Buskirk, 2006).  

Our results provide important insights into the behavioral correlates of peer likeability 

and dislikeability. That is, previous studies suggested that peer likeability is linked to 

higher prosocial behavior (Gifford-Smith & Brownell, 2003). Our results add to the larger 

literature by showing that liked children are selective in their prosocial behavior when 

decisions incur costs such as sharing coins. Disliked children show lower prosocial 

behavior regardless of the recipients. Future studies may assess whether findings on non-

costly social decisions such as helping behavior or comforting also depend on the 

relationship with the recipient and peer appraisal of the child. 

This study has several limitations. First, the elementary schools in the current study 

were situated in urban areas in central and eastern parts of The Netherlands. As such, 

populations from the major cities in other parts of the Netherlands were not represented. 

However, the percentage of children with a Dutch background in our sample (76.1%) was 

only slightly lower than the percentage of children with a Dutch background in the 

national population (78.8%) (Statistics Netherlands, 2017). Second, during the Dictator 

Game we asked children to think about someone they considered as a friend and as a 

disliked peer. We neither asked nor checked whether children were actually considering 

a friend or disliked peer during the allocation of coins. A previous study linked children’s 
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individual answers on the peer nominations of peer dislike and friends to the Dictator 

Game recipients (Güroğlu et al., 2014). However, for reasons of feasibility and to give 

children the opportunity to also think of a friend or disliked peer outside the classroom 

we did not link recipients to the child’s responses. Despite this potential limitation, our 

findings on sharing behavior with disliked peers concur with findings from Güroğlu et al. 

(2014). This may indicate that children were able to consider a friend and a disliked peer 

when allocating the coins in the current study which used a hypothetical design of the 

Dictator Game. Third, the associations between peer appraisals and sharing behavior are 

correlational and no direction of effects was studied, nor implied. 

To conclude, this study demonstrated that across the elementary school period 

consistent level differences exist in sharing behavior with different recipients. This 

implies that in order to understand sharing behavior, and the role sharing behavior may 

have in the social-behavioral development of children, measures should be specific about 

the recipient of the sharing behavior. This is further amplified by the fact that an important 

co-variate of sharing behavior in this study, peer likeability, was only associated with one 

recipient. Moreover, already at age 8 years (grade 2 of elementary school), children who 

are disliked by their peers shared less across-recipients. This finding may encourage 

teachers, school mental health workers and clinicians to gain insight into the factors 

underlying these disliked children’s lower sharing decisions. In addition, they should 

encourage these children to make different sharing decisions as this may be a potential to 

improve their social position in the classroom. Given the importance of positive peer 

relationships during elementary school, improving the social position of disliked children 

may potentially protect these children from negative developmental outcomes. 
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ABSTRACT  

The single nucleotide polymorphism rs53576 of the oxytocin receptor (OXTR) gene is 

involved in forming and maintaining relationships in various social contexts. However, 

this has not been studied in the childhood peer context. The present study followed 359 

children (51.6% girls) from age 9 to 12 to explore associations between OXTR rs53576 

genotype (i.e., AA, AG or GG genotype) and three indicators of children’s relationships 

with peers: likeability and dislikeability among, and friendship with, classroom peers. 

Our results showed that OXTR rs53576 was associated with likeability among boys, but 

not with dis-likeability and friendship or among girls. Boys with an A and a G allele (i.e., 

AG genotype) became increasingly more liked by their peers across the four-year studied 

period than those with two A alleles or two G alleles (i.e., AA and GG genotype). Among 

girls, no association between OXTR rs53576 and peer likeability was found. This study 

indicates that OXTR rs53576 genotype might influence children’s peer relationships, 

particularly their likeability among peers. Associations between OXTR rs53576 and peer 

relationships may differ depending on children’s sex and the specific type of peer-

relationship under scrutiny. 

Keywords 

oxytocin receptor gene, rs53576, children, peer relationships, longitudinal design 
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hildren’s relationships with their classroom peers play an important role in their 

social, emotional and behavioral development during elementary school years (Brendgen 

et al. 2002; Choukas-Bradley and Prinstein 2014). For example, children who are not 

liked by their peers or who have no or only a few friends are at risk of developing various 

social and psychological problems, such as becoming bullying victims (Hodges et al. 

1999; van Lier and Koot 2010), and developing emotional and behavioral problems 

(Fontaine et al. 2009; Kiesner 2002; Ladd and Troop-Gordon 2003). Previous studies 

have indicated that a significant part of the differences in children’s peer relationships 

might be explained by their genetic makeup (Boivin et al. 2013; Brendgen et al. 2009). 

One of the genes implicated in forming and maintaining relationships with others is the 

single nucleotide polymorphism rs53576 of the oxytocin receptor (OXTR) gene. The goal 

of the present study is to investigate the potential association between OXTR rs53576 and 

children’s relationships with classroom peers. Specifically, we studied the association 

between OXTR rs53576 and children’s likeability, dis-likeability, and friendship as 

perceived by their classmates from ages 9 to 12 years. 

The OXTR gene has been linked to social behaviors that are important for forming and 

maintaining social relationships (e.g., Kogan et al. 2011; Walum et al. 2012). One of the 

most studied polymorphisms within the OXTR gene is the single nucleotide 

polymorphism (SNP) rs53576 (Bakermans-Kranenburg and van IJzendoorn 2014; Li et 

al. 2015). Evidence from a wide range of studies, which together cover the developmental 

period from infancy to adulthood, has shown that this SNP is linked to factors important 

for building and maintaining social relationships, such as the cognitive capability to 

efficiently process social and emotional information (Choi et al. 2017; Lucht et al. 2013; 

Tops et al. 2011). Furthermore, OXTR rs52576 has been associated with social 

relationships in a broad range of contexts, such as interactions within the family, romantic 

relationships, and interactions with strangers (Bakermans-Kranenburg and van 

IJzendoorn 2014; Li et al. 2015). However, knowledge about the potential role of OXTR 

rs52576 genotype in social relationships with peers during childhood is yet far from 

complete and several important questions are still unanswered. 
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Association between OXTR rs53576 and Peer Relationships 

Whether variation within OXTR rs52576 is associated with the development of children’s 

peer relationships is as of yet unclear. To the best of our knowledge, no previous studies 

have investigated the association between OXTR rs53576 and classroom peer 

relationships of elementary school children. Some studies of preschoolers and elementary 

school children have found that the rs53576 polymorphism was linked to several 

characteristics that may indirectly affect children’s peer relationships. For example, 

among three to five-year-old children, OXTR rs53576 was associated with helping and 

sharing behaviors (Wu and Su 2015), as well as with negativity and avoidance in the 

context of social interactions (Kryski et al. 2014). In ten-year-old children, the 

polymorphism was associated with the ability to recognizing human faces, which is 

important for social interactions (Slane et al. 2014). In addition, among adolescents, a 

study found that variations in OXTR rs53576 predicted different developmental patterns 

of loneliness across a five-year span (van Roekel, Verhagen, Engels, et al. 2013). Thus, 

there is growing evidence indicated that OXTR rs53576 is linked to personal 

characteristics and behaviors that may affect children’s relationships with peers. Yet, 

studies that directly focus on the role of OXTR rs52576 in the peer-context are lacking.  

Function of OXTR rs53576 Genotypes 

Despite the attention from many studies, it remains unclear which specific allele of the 

OXTR rs53576 might be beneficial for forming and maintaining positive social 

affiliations and which allele might be considered ‘risky’, in that it may hamper the 

development of positive social bonds. The SNP rs53576 within the OXTR gene consists 

of a nucleotide guanine (G) to adenine (A) change, resulting in three allelic combinations, 

or genotypes, namely: AA, AG, and GG (Gillath et al. 2008). Currently, there is no 

empirical evidence about how the three OXTR rs53576 genotypes are associated with 

oxytocin density and functioning of the oxytocinergic system (Gimpl and Fahrenholz, 

2001; van Roekel, Verhagen, Scholte, et al. 2013). Because of the lack of biological 

evidence, previous studies have inferred its genotype functioning from neurological, 

neuroendocrine and the abovementioned behavioral studies. For example, studies have 

detected associations between variants of OXTR rs53576 and activities of some brain 
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areas (e.g., amygdala and hypothalamus; Waller et al. 2016; Wang et al. 2014) and some 

hormones (e.g., cortisol; Chen et al. 2011; McQuaid et al. 2015). Nevertheless, without 

precise information about how the OXTR rs53576 genotypes are related to oxytocin 

density and functioning of the oxytocinergic system, it is unclear how the genotypes 

should be coded in quantitative genetic studies. Possibly as a result of this uncertainty, 

previous studies have used different schemes to code OXTR genotypes when investigating 

its association with social outcomes. 

Previous studies have used three different schemes of coding the OXTR rs53576 

genotypes. The first scheme grouped individuals with an A allele (i.e., AA and AG 

genotypes) together, and contrasted this AA/AG group with people carrying GG 

genotype. This A-dominant model is based on the assumption that when both the A and 

G allele are present, only the A allele would be expressed and affect phenotypes. This 

coding scheme has resulted in inconsistent findings. Some studies found that GG carriers 

showed more comforting and sharing behaviors (Wu and Su 2015), more trust behaviors 

(Kogan et al. 2011; Krueger et al. 2012), more social empathy (Gong et al. 2017; 

Rodrigues et al. 2009), and better cognitive capability in processing visual and auditory 

information during social interactions (Tops et al. 2011; Verhagen et al. 2014), compared 

to individuals with an AA/AG genotype. Other studies found that AA/AG carriers, and 

not the GG carriers, exhibited good emotion recognition skills (Lucht et al. 2009), showed 

decreasing loneliness over time (van Roekel, Verhagen, Engels, et al. 2013), and 

experienced less separation anxiety (Costa et al. 2009).  

In the second group of studies, individuals with a G allele (i.e., GG and AG genotypes) 

are compared with individuals without a G allele (i.e., the AA genotype). This G-

dominant coding scheme implicates that when both the A and G alleles are present, only 

the G allele would be expressed and affect phenotypes. Studies that used this scheme have 

also yielded conflicting results. One study found that the AA genotype was associated 

with more negative emotionality (Kryski et al. 2014) compared to the AG/GG genotype. 

However, other studies found that AA carriers scored better (i.e., lower) in a social 

impairment test (Park et al. 2010; Slane et al. 2014) and showed better emotion 

recognition skills for both positive and negative emotions (Lucht et al. 2009) than GG/AG 

carriers. 
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The third genotype-coding scheme considered the three allelic combinations AA, AG, 

and GG as three different groups and that the frequency of one of the alleles (A or G allele 

for OXTR rs53576) would influence a particular phenotype. For instance, if the strength 

of the association between OXTR rs53576 GG genotype and peer relationship would be 

represented by a parameter γ, then the strength increases γ-fold for genotype AG and by 

2γ-fold for genotype AA (Clarke et al., 2011). In other words, the association between 

allele frequency and a particular phenotype is linear in nature. Using this additive model, 

Lucht and colleagues (2009) found level differences in positive affect across the three 

genotypes. Specifically, the AA genotype carriers had the lowest levels of positive affect, 

GG carriers with the highest levels of positive affect, and AG carriers with in-between 

levels of positive affect. However, other studies using this approach found no relationship 

between the three genotypes and indicators of social affiliation (e.g., attachment, Chen 

and Johnson 2012), social cognition (e.g., face recognition memory; Skuse et al. 2014), 

and emotional reactions or behaviors in a social context (e.g., sharing and trust; Apicella 

et al. 2010; Tabak et al. 2014). 

One drawback of previous studies is that one coding scheme – the heterotic model − 

has not been considered, whereas the link between OXTR rs53576 and social relationships 

might also be heterotic. Genetic heterosis occurs when individuals with a heterozygote of 

a specific genetic polymorphism (i.e., two different alleles; AG in the present study) show 

different levels of a phenotype than individuals with homozygotes (i.e., two identical 

alleles; AA and GG in the present study; Comings and MacMurray 2000). Although this 

coding model has, to our knowledge, not been used to study the OXTR gene in humans, 

a review of molecular heterosis revealed that genetic heterosis is common in humans and 

may be prevalent in up to 50% of all genotype-phenotype associations (Comings and 

MacMurray 2000). Without the certainty of the biological functioning of the OXTR 

rs53576 genotypes, a heterosis effect of OXTR rs53576 on social affiliations cannot be 

ruled out. Evidence of heterosis among human studies has been discovered for the 

catechol O-methyltransferase receptor (COMT) gene, the dopamine receptor D2 (DRD2) 

gene, and the serotonin transporter gene (SLC6A4; Costas et al. 2011; Coutinho et al. 

2004; Gelernter et al. 1993; Gosso et al. 2008; Middeldorp et al. 2007). For example, one 

study found that infants with heterozygotic genotypes of the COMT polymorphism had 

higher levels of attachment security (Luijk et al. 2011), compared to their homozygotic 
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counterparts. Moreover, Comings and MacMurray (2000) found that some of the 

heterotic genotype-phenotype associations were blurred when using inaccurate coding 

scheme. This might also explain why the results of OXTR rs53576 and its association with 

social-relationship phenotypes are inconsistent (e.g., Bakermans-Kranenburg and van 

IJzendoorn 2014; Li et al. 2015), because the link between OXTR rs53576 and social 

relationships might also be heterotic and were potentially blurred when the genotypes 

were not coded properly.  

In the present study, we therefore explored the modeling rs53576 genotypes with the 

four different genotype-coding schemes (i.e., an A-dominant model, a G-dominant 

model, an additive model, and a heterotic model) to investigate which specific allele 

underlies the association between OXTR rs53576 and the three indicators of children’s 

peer relationships of interest. 

Sex Difference of the OXTR-Peer Relationship Association 

Another question about effects of OXTR rs53576 is whether the potential associations 

between variants of OXTR rs53576 and children’s peer relationships may be sex-specific. 

Findings concerning sex differences in social outcomes linked to the SNP are 

inconsistent. Some previous studies found that the associations between OXTR 

polymorphism and, for example, prosocial behavior, were stronger among males, 

compared to females (e.g., Kogan et al. 2011). Similarly, another study found that the 

association between OXTR and trust behavior (Krueger et al. 2012) was significant only 

for males and not for females. In contrast, several other studies found significant OXTR 

effects for females but not for males, for example, on loneliness (van Roekel, Verhagen, 

Engels, et al. 2013; van Roekel, Verhagen, Scholte, et al. 2013). In contrast to these 

findings, there are also studies that did not find significant differences between males and 

females (e.g., Lucht et al. 2013), while other studies, especially some studies in childhood, 

did not consider sex differences (e.g., Slane et al. 2014; Wu and Su 2015). Based on these 

findings, sex differences in the association between OXTR rs53576 and peer relationships 

cannot be ruled out and, therefore, were investigated in the present study. 
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Current Study 

The goal of the present study was to investigate whether OXTR rs53576 would be 

associated with children’s peer relationships in the context of their elementary school 

classroom. We included three indicators of peer relationships as the outcome: likeability, 

dis-likeability, and friendship as perceived by classroom peers. We tested the effects of 

the OXTR gene with four different genotype-coding models in order to explore whether 

the potential genotype-phenotype associations would be affected by the way that alleles 

were coded. In addition, possible sex differences in the OXTR-peer relationship 

associations were also examined for each genotype-coding scheme and for each peer 

relationship outcome. Given the lack of studies on the association of the OXTR gene with 

peer relationships and the mixed results of previous studies on social outcomes, we 

formulated no a priori hypotheses. 

METHOD 

Participants 

Data of the present study (359 children, 48.4% boys) came from two longitudinal studies 

assessing children’s social, emotional and behavioral development across the elementary 

school years. In the first project, schools in the west and east of the Netherlands were 

invited to participate, and the first 30 schools that accepted this invitation were included 

in the project. At the beginning of the first project, parental informed consent was 

obtained for 90% of the schools’ children who were invited (Menting, van Lier, & Koot, 

2011). In the second project, 18 schools from the north and east of the Netherlands were 

recruited through municipal health services. Parental informed consent was obtained for 

almost all children (99.9%;(Gooren et al., 2011). The projects were reviewed by the 

medical ethics boards of the Erasmus Medical Center Rotterdam and the Vrije 

Universiteit Medical Center Amsterdam. Children were assessed annually during their 

elementary school years. In the first and second grades, a classroom-based preventive 

intervention program targeting behavioral problems (either the Good Behavior Game; 

Dolan, Jaylan, Werthamer et al. 1989; Van der Sar and Goudswaard 2001; or the 

Promoting Alternative Thinking Strategies curriculum, Kusché and Greenberg 1994) was 
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implemented. Schools were randomly assigned to the intervention or the control 

condition. We oversampled children in the intervention condition so that approximately 

60% of the children were in the intervention condition. After the second grade, all schools 

could decide whether or not to implement the intervention programs and the 

implementation was no longer monitored by the research team. Data from children in the 

third to sixth grade (from 9 to 12 years old, four assessments) were used in the present 

study. Given that the years included in the present study were out of the planned 

intervention period, we did not expect intervention effects on the studied associations. 

Nevertheless, possible intervention effects on all studied associations were tested. 

All children who participated and remained in the final assessment of the longitudinal 

projects (N = 1091) were invited to provide a saliva sample for DNA extraction at age 13. 

Of those, a total of 406 children provided saliva samples and OXTR rs53576 genotype 

was subtracted successfully for 400 children. Among them, 41 children had no peer 

relationship data on the waves included in the present study (the 3rd to 6th grade), and 

hence were not included. As a result, data from a total of 359 children (48.4% boys) were 

included in the analyses. Of these children, 40 children had an AA genotype (21 boys; 

52.5%), 164 had an AG genotype (83 boys; 50.6%) and 155 had a GG genotype (70 boys; 

45.2%). The distribution of genotypes in the present sample was equal to the Hardy-

Weinberg Equilibrium expectations (χ2 (2) = .02, p = .99) in the European population. 

The majority of the participants (90.6%) were of the Dutch/Caucasian descent. Two point 

four percent (2.4%) of the included children were Moroccan; 1.2% Surinamese; 0.9% 

Turkish; and 2.1% of children belonged to other ethnic groups; 2.8 % had missing data 

on ethnicity. Of all children who were invited to provide saliva samples, children who did 

not consent to saliva collection did not differ from those who did on friendship (F (1, 820) 

= 0.31, p = .58), but scored higher on peer likeability (F (1, 820) = 6.40, p = .01) and 

lower on peer dis-likeability (F (1, 820) = 14.17, p < .001). Among children who provided 

a saliva sample, those who did not have peer relationship data on the waves included in 

the present study (N = 41) did not significantly differ on OXTR genotype distribution (χ2 

(2) = .46, p = .80), sex (χ2 (1) = .11, p = .74), or intervention condition (χ2 (1) = .41, p = 

.52) compared to children who had peer relationship data. 
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Procedure 

Schools were contacted through phone calls. The purpose and procedure of the projects 

were explained to the school principles. After the school principals granted permission, a 

letter that explained the procedures and measurements and a consent form were sent to 

the children’s parents. Only children with written parental consent participated in the 

study. Peer relationship data of the present study were collected during regular classroom 

hours in the classroom. Children were arranged to sit separately in order to assure privacy 

and were instructed not to talk with their classmates about the questionnaires. After the 

general instruction, children received a list with the names of all classmates who were 

granted consent to participate in the study. Children were instructed to nominate 

classmates (by checking classmates’ names) that fitted the description provided on top of 

the paper (e.g., who do you like most). After the measurements, children were offered a 

small gift as a token for their participation. 

Written consent forms for the DNA study were sent through post to the parents of the 

children, and the children themselves if they were older than 12 years old. Saliva samples 

were collected using the OrageneTM DNA Self-Collection Kit (OG-500 tube) according 

to the instruction of the manufacturer (DNAGenotek, Ottawa, Ontario, CAN). The self-

collection kit consists of a tube in which children have to spit 2ml of saliva (until the ‘fill 

line’ on the tube). The children were instructed not to eat, drink (except for water), smoke 

or chew gum 30 minutes before the saliva collection. Detailed instructions can be found 

at the manufacturer’s website (http://www.dnagenotek.com/ROW/pdf/PD-BR-017.pdf). 

Trained research assistants assisted the participants with collecting saliva at the 

participants’ homes and ensured that the children followed the instructions. 

Measures 

OXTR rs53576 genotypes. OXTR rs53576 genotypes were subtracted from saliva 

samples. The polymorphism of OXTR rs53576 was genotyped using PCR and fragment 

analysis on a 3130 Genetic Analyzer (Life Technologies, Carlsbad, CA). Coding of 

genotypes varied according to the schemes: in the A-dominant model, AA and AG were 

combined and coded as 0, while GG was coded as 1; in the G-dominant model, AA was 

coded as 0, while AG and GG were combined and coded as 1; in the additive model, AA 
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was coded as −1, AG as 0 and GG as 1; and in the heterotic model, AA and GG were 

combined and coded as 0, while AG was coded as 1. 

Peer likeability and peer dis-likeability. Peer likeability and dis-likeability were 

assessed annually based on the protocol described by Coie and Kupersmidt (1983). 

Children were asked to nominate an unlimited number of classmates who they liked most 

and classmates who they liked least. For each child, the ‘liked most’ and ‘liked least’ 

nominations were divided by the number of children who participated in the nomination 

procedure from the same classroom minus one (children were not allowed to nominate 

themselves). This resulted in scores ranging from 0 to 1. For likeability, higher scores 

indicate being liked more. For dis-likeability, higher scores indicate being disliked more 

by peers. 

Friendship. Friendship was assessed annually by asking children to nominate an 

unlimited number of classmates whom they considered as their friends. Because our focus 

was on how the target child was perceived by their classmates, unidirectional friendship 

nominations (i.e., a classmate nominated the target child as a friend, but the target child 

did not necessarily nominate this particular classmate back as a friend) were used in the 

analyses. The nominations each child received were divided by the number of children 

who participated in the nomination procedure minus one, resulting in scores ranging from 

0 to 1. Higher scores indicate that the child was perceived as a friend by more classmates. 

Children’s sex. Children’s sex was dummy coded as 0 (girls) and 1 (boys). 

Principal coordinates for population stratification. Three constructs were included 

to control for possible confounding effects of population stratification on the effect of 

OXTR genotype. Children’s ethnicity represented approximately the global level of 

population stratification, coded as 1 (Dutch and Western immigrants, 90.6% of the 

sample) and 0 (other ethnicities). The local level of population stratification were 

represented approximately by two positional variables (North/South and East/West) of 

the children’s residential location according to a genome-wide study about the population 

structure in the Netherlands (Abdellaoui et al. 2013). The residences of children who 

participated in the present study were in three areas and were dummy coded as 1 (North) 

and 0 (South) for the North/South dimension and 1 (East) and 0 (West) for the East/West 

dimension. 
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Intervention status of children. Intervention status at first and second grade was 

dummy coded as 0 (control) and 1 (intervention). 

Household socioeconomic status. Household socioeconomic status (SES) was 

assessed through children’s parental occupational status based on the Dutch Working 

Population Classification of Occupations Scheme (Statistics Netherlands, 1992, 2010). 

The highest occupational level of the parent(s) was chosen to represent children’s 

household SES. Household SES was coded as 1 (unemployed to lower SES) and 0 

(medium to higher SES) for each child. 

Statistical Analyses 

Associations between OXTR rs53576 genotypes and peer relationships were estimated 

through latent growth curve models (LGCM, Muthén and Khoo 1998; see Figure 1). 

LGCMs were fitted separately for the three peer relationship outcomes (i.e., peer 

likeability, peer dis-likeability, and friendship). LGCMs estimate two growth parameters 

for each outcome: the level of the peer relationship outcome, represented by an intercept, 

and the developmental trend of the outcome across the whole studied period (i.e., from 

age 9 to 12 years), represented by a linear slope. The intercept was centered at the age of 

11 years to estimate the level of peer relationships in the middle of the covered period. 

Paths from OXTR rs53576 genotype to both parameters were modeled to represent OXTR-

peer relationship associations. 

The analyses were performed in two steps. In the first step, we used model fit indices 

of the LGCMs to select the genotype-coding model that fitted the best for OXTR-peer 

relationships associations and to estimate sex differences in the associations. To estimate 

the best fit genotype-coding model, we compared the model fit indices that are allowed 

for non-nested model comparisons (Curran et al. 2010; Widaman and Thompson 2003) 

of models with OXTR genotype being coded according to four different models: the A-

dominant model, the G-dominant model, the additive model, and the heterotic model. 

The model fit indices for non-nested model comparisons included Akaike’s information 

criterion (AIC; Akaike 1998), the Bayesian information criterion (BIC; Schwarz 1978), 

and the sample-size adjusted Bayesian information criterion (aBIC; Sclove 1987). For all 

three model-fit indices, smaller values indicate better fit. To estimate sex differences in 

the OXTR-peer relationship associations, the LGCMs were fitted with multiple group  
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Figure 1. Conceptual model of OXTR (rs53576) genotype as a predictor of the peer relationship 

outcome variable (i.e., likeability, disliability or friendship) without (Basic Model) or with 

(Covariate Model) one of the other two peer relationship covariates added as time-varying 

covariates from age 9 through 12 

comparisons (boys vs. girls), in which the fit of a model with sex-specific estimates was 

compared to the fit of a model in which effects were held equal across sex (sex-equal 

model). Changes in chi-squares of the two models were tested using the Satorra-Bentler 

test (SB test, Satorra 2000), with a significant change indicating sex differences. 

After the best fit genotype-coding model and sex model were selected, we performed 

the second step of our analysis, in which the associations between OXTR genotypes and 

the peer relationship outcomes were estimated. The LGCMs were estimated for each peer 

relationship outcome separately. The association between OXTR rs53576 genotypes and 

the peer relationship outcomes (i.e., either likeability, dis-likeability or friendship) was 

estimated first without covariates (basic model), then with the covariance between the 

target outcome and other indicators of peer relationship, by including one of the other two 

indicators of peer relationship as a time-varying covariate (covariate model; see Figure 

1). 

Children’s household socioeconomic status, intervention status, and the principal 

coordinates for population stratification (i.e., ethnicity and area of residence) were 
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controlled as predictors of the phenotype growth parameters in all latent growth curve 

models. Moreover, intervention status was also tested as a moderator on all genotype-

phenotype associations, to see whether the intervention affected the studied associations. 

Models were fitted using the software Mplus 7.31 (Muthén & Muthén 1998–2015). 

Standard errors of all paths were adjusted for clustering of data within classrooms using 

a sandwich estimator (Williams 2000). Maximum likelihood estimation with robust 

standard errors (MLR) was used in order to account for the non-normal distributions of 

dis-likeability and friendship. Missing data were handled with the full information 

maximum likelihood estimation (FIML).  

RESULT 

Preliminary analyses 

Descriptive statistics are reported in Table 1. Repeated ANOVAs showed that boys scored 

lower than girls on peer likeability but higher on peer dis-likeability. No sex difference  

Table 1  Means and standard deviations of peer likeability, peer dis-likeability and friendship 

across time 

 
Total sample Boys Girls Sex 

differences 

F (df) M SD M SD M SD 

Peer 

likeability 
T1 .37 .18 .35 .16 .39 .20 

7.06 (1)** 
T2 .38 .18 .35 .17 .40 .19 

T3 .37 .17 .34 .16 .40 .16 

T4 .42 .18 .40 .18 .44 .19 

         

Peer 

dislikeability 
T1 .18 .16 .21 .18 .15 .14 

7.29 (1)** 
T2 .19 .16 .22 .17 .16 .15 

T3 .17 .16 .20 .17 .15 .14 

T4 .15 .15 .17 .17 .13 .13 

         

Friendship  T1 .25 .16 .25 .25 .26 .18 

2.74 (1) 
T2 .30 .16 .28 .28 .31 .18 

 T3 .29 .14 .28 .28 .30 .16 

 T4 .29 .16 .28 .28 .29 .17 

Note: ** p < .01 



 

 

Table 2  Correlations between peer likeability, peer dis-likeability and friendship 

  1 2 3 4 5 6 7 8 9 10 11 

Peer likeability 

1 T1 −           

2 T2 .60 −          

3 T3 .42 .62 −         

4 T4 .39 .44 .60 −        

Peer dislikeability 

5 T1 -.48 -.47 -.38 -.26 −       

6 T2 -.34 -.50 -.43 -.35 .65 −      

7 T3 -.29 -.39 -.57 -.48 .51 .61 −     

8 T4 -.30 -.34 -.50 -.65 .47 .50 .67 −    

Friendship 

9 T1 .79 .54 .39 .37 -.35 -.21 -.20 -.18 −   

10 T2 .52 .77 .55 .41 -.44 -.43 -.40 -.37 .53 −  

11 T3 .29 .50 .78 .50 -.19 -.28 -.43 -.33 .28 .48 − 

12 T4 .35 .38 .56 .79 -.16 -.26 -.39 -.49 .38 .42 .52 

Note: All correlations in the table are significant (p < .001). 

 

6
3
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for level of friendship was found. All correlations (see Table 2) between the studied 

variables were in the expected direction. Furthermore, the slope parameters of peer 

likeability (slope = .02, SE = .01, p = .22), peer dis-likeability (slope = −.01, SE < .01, p 

= .06), and friendship (slope = .01, SE < .01, p = .18) indicate that on average, the number 

of peer-nominations that children received for likeability, dislikeability and friendship 

were stable from 9 to 12 years of age. 

Associations Between OXTR rs53576 and Peer Likeability, 

Dislikeability and Friendship 

Peer likeability. We first estimated models for the association between OXTR rs53576 

and peer likeability. Model fit results showed that the sex-specific heterotic model had 

the best fit according to the AIC and aBIC fit indices, while the sex-equal A-dominant 

model showed the best fit according to BIC (in Table 3). However, the SB test showed a 

significant sex difference for the A-dominant model. Therefore, we rejected the sex-equal 

A-dominant model and select the sex-specific heterotic model as the best fit model. We 

then tested intervention effects by adding intervention status as a moderator on the 

association between OXTR genotype and peer likeability. The three-way interaction (i.e., 

sex × intervention status × OXTR genotype) was not significant (intercept: B = −.01, SE 

= .06, p = .86; slope: B = −.03, SE = .02, p = .23). Thus, invention status was then 

controlled by including it in the models as a covariate in the prediction of the growth 

parameters of likeability. 

The model estimates (see Table 4) show that in the basic model, the associations 

between genotype and the intercept, as well as the slope of likeability, was significant for 

boys, but not for girls. Specifically, boys with an AG genotype had higher level (i.e., 

intercept) and a significant increase (i.e. slope) of likeability during the length of the study 

compared to boys with either an AA or a GG genotype. No association between OXTR 

genotype and likeability was found for girls. When peer dislikeability was added to the 

model as a time-varying covariate, the association between OXTR and the growth 

parameters remained significant. However, when friendship was added as a covariate, the 

association between OXTR genotype and the intercept of peer likeability was no longer 

significant, while the association with the slope of peer likeability remained significant. 



OXTR GENE AND PEER RELATIONSHIP 

 65 

3 

Table 3  Model fit indicators of the four genotype-coding models and sex difference tests 

    Additive A-dominant G-dominant Heterotic 

Peer 

likeability 

Sex-specific     

χ2 88.22 88.38 89.37 89.30 
 df 50 50 50 50 
 AIC -852.05 -858.74 -848.39 -861.18 
 BIC -697.16 -703.85 -693.51 -706.30 
 aBIC -824.06 -830.75 -820.41 -833.20 
 Sex-equal     

 χ2 91.77 96.61 92.46 100.70 
 df 52 52 52 52 
 AIC -853.68 -854.87 -849.88 -852.91 
 BIC -706.54 -707.73 -702.74 -705.77 
 aBIC -827.09 -828.28 -823.29 -826.32 

 Sex specific vs. sex-equal model 
 Δχ2 3.57 23.32*** 2.80 40.69*** 

Peer 

dislikeability 

Sex-specific     

χ2 115.01 115.89 113.32 115.55 
 df 50 50 50 50 
 AIC -1243.38 -1244.17 -1246.02 -1247.03 
 BIC -1088.50 -1089.28 -1091.13 -1092.14 
 aBIC -1215.40 -1216.18 -1218.03 -1219.04 
 Sex-equal     

 χ2 120.68 121.66 120.68 122.86 
 df 52 52 52 52 
 AIC -1243.42 -1243.87 -1243.96 -1244.74 
 BIC -1096.27 -1096.73 -1096.82 -1097.60 
 aBIC -1216.83 -1217.28 -1217.37 -1218.15 

 Sex specific vs. sex-equal model 
 Δχ2 6.68* 6.64* 9.99** 9.04** 

Friendship Sex-specific     

 χ2 97.99 99.52 99.96 98.76 
 df 50 50 50 50 
 AIC -1093.70 -1098.39 -1091.53 -1100.58 
 BIC -938.82 -943.50 -936.64 -945.70 
 aBIC -1065.72 -1070.40 -1063.54 -1072.59 
 Sex-equal     

 χ2 99.72 103.48 98.09 105.39 
 df 52 52 52 52 
 AIC -1097.35 -1100.17 -1091.92 -1098.48 
 BIC -950.21 -953.03 -944.78 -951.34 
 aBIC -1070.76 -1073.59 -1065.33 -1071.89 

 Sex specific vs. sex-equal model 
 Δχ2 0.41 3.92 3.01 9.94** 

 

 
Note: The genotype-coding model chosen for each peer relationship indicator are marked bold. * p < .05, 

** p < .01, *** p < .001. 



 

 

Table 4  Association between OXTR genotypes and peer likeability controlled for potential confounders 

  Intercept  Slope  

  B SE β p  B SE β p 

Basic model 

Boy SES -.05 .03 -.14 .06  < .01 .01 -.03 .83 

 Intervention .07 .03 .26 .01  -.02 .01 -.20 .83 

 Ethnicity -.08 .05 -.18 .09  -.01 .01 -.11 .31 

 North/South -.04 .06 -.13 .56  < .01 .03 -.01 .99 

 East/West .02 .06 .08 .70  -.02 .03 -.32 .47 

 OXTR (heterotic) .06 .02 .23 .01  .03 .01 .39 .001 

Girl SES -.03 .04 -.10 .39  -.03 .02 -.24 .16 

 Intervention .05 .30 .20 .08  < .01 .02 -.01 .96 

 Ethnicity -.08 .05 -.18 .10  -.05 .04 -.26 .25 

 North/South -.09 .03 -.31 .01  -.06 .03 -.47 .07 

 East/West < .01 .03 -.01 .95  -.04 .03 -.34 .18 

 OXTR (heterotic) < .01 .02 .01 .88  -.02 .01 -.17 .13 

Controlled for dislikeability 

Boy SES -.02 .02 -.09 .28  .01 .01 .10 .67 

 Intervention .05 .02 .30 .03  -.01 .01 -.25 .40 

 Ethnicity -.10 .03 -.33 .002  -.02 .01 -.25 .22 

 North/South -.04 .05 -.21 .43  -.01 .02 -.11 .84 

 East/West .01 .05 .07 .78  -.02 .02 -.54 .31 

 OXTR (heterotic) .03 .01 .17 .03  .02 .01 .44 .004 
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Girl SES .01 .03 .05 .50  -.02 .02 -.19 .42 

 Intervention .04 .03 .20 .70  .01 .01 .11 .50 

 Ethnicity -.07 .04 -.22 .10  -.02 .04 -.16 .54 

 North/South -.05 .04 -.23 .19  -.05 .03 -.60 .04 

 East/West .02 .03 .10 .56  -.04 .02 -.48 .05 

 OXTR (heterotic) .01 .02 .03 .75  -.02 .01 -.17 .15 

Controlled for friendship 

Boy SES -.03 .02 -.19 .30  -.01 .01 -.17 .43 

 Intervention .02 .01 .15 .01  -.01 .01 -.45 .13 

 Ethnicity < .01 .03 .01 .93  -.01 .01 -.18 .38 

 North/South -.02 .02 -.17 .35  .01 .01 .20 .56 

 East/West .04 .02 .33 .03  .02 .01 .58 .11 

 OXTR (heterotic) .02 .01 .14 .09  .02 < .01 .51 .04 

Girl SES -.03 .01 -.25 .10  -.01 .01 -.22 .25 

 Intervention .03 .02 .26 .02  < -.01 .01 -.02 .92 

 Ethnicity .04 .03 -.22 .12  -.02 .03 -.26 .47 

 North/South -.06 .02 -.57 .01  -.02 .02 -.38 .21 

 East/West < -.01 .02 -.01 .98  -.02 .01 -.35 .11 

 OXTR (heterotic) < .01 .01 .03 .72  -.01 < .01 -.20 .12 
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Table 5  Association between OXTR genotypes and peer dis-likeability controlled for potential confounders 

    Intercept   Slope  

    B SE β p   B SE β p 

Basic mode1 

Boy SES .06 .04 .06 .13  .01 .01 .18 .21 

 Intervention -.03 .02 -.12 .14  .02 .02 .08 .55 

 Ethnicity -.03 .05 -.05 .60  -.01 .02 -.02 .86 

 North/South -.02 .04 .02 .91  -.02 .03 -.20 .50 

 East/West  < .01 .04 -.05 .70  < .01 .02 < .01 .99 

 OXTR (heterotic) -.05 .03 -.20 .03  -.01 .10 -.16 .18 

Girl SES .08 .03 .32 .04  .02 .01 .14 .06 

 Intervention -.03 .02 -.14 .16  .02 .01 .17 .04 

 Ethnicity .10 .04 .03 .79  .05 .02 .23 .01 

 North/South .07 .02 .34 .001  -.01 .02 .23 .43 

 East/West .04 .02 .20 .02  -.02 .02 .25 30 

  OXTR (heterotic) < .01 .01 .01 .84  .01 .01 .09 .44 

Controlled for likeability 

Boy SES .03 .03 .13 .28  .01 .01 .05 .80 

 Intervention .01 .02 .01 .97  .01 .02 .21 .28 

 Ethnicity -.07 .03 -.20 .04  -.02 .02 -.15 .42 

 North/South -.02 .03 -.08 .65  -.02 .01 -.38 .03 

 East/West -.01 .03 -.03 .85  -.01 .01 -.20 .18 

 OXTR (heterotic) -.02 .02 -.12 .14  <.01 .01 .04 .79 
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Girl SES .07 .02 .37 .003  .01 .01 .16 .55 

 Intervention -.01 .02 -.09 .47  .03 .01 .76 .01 

 Ethnicity -.02 .03 -.06 .63  .03 .02 .54 .06 

 North/South .04 .02 .27 .06  -.03 .01 -.90 .001 

 East/West .04 .02 .26 .08  -.03 .01 -.78 .003 

 OXTR (heterotic) < .01 .01 .02 .81  <.01 .01 < .01 .99 

Controlled for friendship 

Boy SES .05 .03 .02 .14  .01 .02 .01 .51 

 Intervention -.01 .02 .03 .78  .02 .01 .02 .13 

 Ethnicity -.07 .04 .04 .08  -.01 .02 .02 .64 

 North/South -.01 .04 .04 .91  -.03 .01 .01 .03 

 East/West -.03 .04 .04 .45  -.03 .01 .01 .02 

 OXTR (heterotic) -.03 .02 -.14 .07  -.01 .01 -.08 .57 

Girl SES .08 .03 .37 .23  .01 .01 .25 .20 

 Intervention -.02 .02 -.12 .002  .02 .01 .61 .02 

 Ethnicity -.01 .04 -.01 .91  .04 .02 .58 .02 

 North/South .06 .03 .34 .02  -.02 .01 -.57 .01 

 East/West .04 .03 .22 .14  -.02 .01 -.56 .03 

  OXTR (heterotic) < .01 .01 .02 .79  < .01 .01 .07 .56 
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Table 6  Association between OXTR genotypes and friendship controlled for potential confounders 

  Intercept  Slope  

  B SE β p  B SE β p 

Basic model 

SES -.01 .02 -.01 .96  -.01 .01 -.07 .63 

Intervention .04 .03 .19 .10  -.01 .01 -.11 .51 

Sex .03 .02 .12 .09  .01 .01 .06 .58 

Ethnicity -.06 .03 -.18 .05  -.01 .02 -.11 .45 

North/South -.02 .06 -.11 .69  -.01 .02 -.15 .64 

East/West -.01 .05 -.06 .82  -.03 .02 -.38 .21 

OXTR  

(A-dominant) 
-.03 .01 -.14 .02  < .01 .01 -.01 .95 

Controlled for likeability 

SES .02 .01 .18 .07  .01 .01 .06 .81 

Intervention .01 .01 .02 .91  .01 .01 .21 .60 

Sex -.01 .01 -.15 .12  < .01 .01 .02 .96 

Ethnicity -.01 .02 -.10 .45  .01 .01 .15 .66 

North/South .02 .03 .25 .53  -.01 .01 -.32 .58 

East/West -.02 .03 -.21 .55  -.01 .01 -.75 .11 

OXTR  

(A-dominant) 
-.01 .01 -.07 .47  <.01 .01 .21 .42 

Controlled for dis-likeability 

SES .02 .02 .36 .29  < -.01 .01 .02 .92 

Intervention .03 .02 .11 .19  < .01 .01 -.02 .96 

Sex < .01 .01 .02 .83  .01 .01 .08 .55 

Ethnicity -.07 .03 -.23 .02  -.01 .02 -.07 .72 

North/South -.01 .06 -.06 .86  -.02 .02 -.37 .32 

East/West -.01 .05 -.04 .90  -.03 .02 -.64 .06 

OXTR  

(A-dominant) 
-.02 .01 -.14 .03   <.01 .01 .05 .71 

Peer dislikeability. Model fit results (see Table 3) showed that the sex-specific 

heterotic model fitted the data best according to AIC and aBIC values, while the sex-

equal heterotic model showed the best fit according to BIC. However, SB test showed 

significant sex differences for all genetic models. Thus, the sex-specific heterotic model 

was chosen as the best fit model. Again, we tested for potential intervention effects. The 

three-way interaction (i.e., sex × intervention status × OXTR genotype) was not 
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significant (intercept: B = .04, SE = .05, p = .48; slope: B < .01, SE = .02, p = .93). 

Invention status was therefore controlled by including it in the models as a covariate. 

Results in Table 5 show a significant effect of genotype on the intercept of peer 

dislikeability for boys only in the basic model. No significant association between OXTR 

genotype and the slope of dis-likeability was found. Also, no association between OXTR 

genotype and dis-likeability (intercept or slope) was found for girls. Moreover, after 

including peer likeability or friendship as time-varying covariates, the association 

between peer dislikeability and OXTR genotype was no longer statistically significant, 

indicating that the OXTR-peer dislikeability association might be explained by the 

associations between the genotype and peer likeability or friendship. 

Friendship. Model fit results (in Table 3) showed the that the sex-specific heterotic 

model was the best fitting model according to the AIC, but the BIC and aBIC indicated 

that the sex-equal A-dominant model had the best fit. SB test also showed conflicting 

results, with significant sex differences for the heterotic model, but no significant sex 

difference for A-dominant model. The sex-equal A-dominant model was preferred by two 

out of three model indices (i.e., BIC and aBIC) and the other (i.e., AIC) had a value very 

close to the best fit value (AIC of sex-specific heterotic model). Therefore, the sex-equal 

A-dominant model represented the OXTR-friendship association best. Testing for 

potential moderation by intervention yielded no significant results (intercept: B = −.03, 

SE = .03, p = .40; slope: B = −.01, SE = .01, p = .51). Sex and invention status were 

controlled as covariates in the model. 

Results of the basic model in Table 6 show a significant association between OXTR 

genotype with the A-dominant model and the intercept of friendship, suggesting that 

children with an AA or AG genotype were more often nominated as a friend than those 

with a GG genotype. No significant association between OXTR genotype and the slope 

of friendship was found. After including peer likeability in the model as a time-varying 

covariate, the association between genotype and the intercept of friendship became non-

significant; whereas it remained significant when peer dis-likeability was the covariate. 

Our findings indicate that the OXTR-friendship association overlaps with OXTR-peer 

likeability association. 
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DISCUSSION 

Previous studies have found that the single nucleotide polymorphism rs53576 of the 

oxytocin receptor (OXTR) gene was associated with various behavioral and social-

cognitive characteristics that are important for forming and maintaining interpersonal 

relationships. However, the influence of this polymorphism on the development of peer 

relationships in childhood was unknown. Moreover, previous studies used different 

genotype coding schemes to investigate the influence of the three OXTR genotypes (i.e., 

AA, AG, and GG) on social relationships and found inconsistent results. Finally, whether 

the effect of OXTR rs53576 varies across sexes was unclear. Thus, the present study 

investigated the association of OXTR rs53576 with three indicators of children’s peer 

relationships – likeability and dis-likeability, and friendship – among 359 elementary 

school children followed annually from age 9 to 12 years. Moreover, we took all possible 

genotype coding models into account and investigated the effect of OXTR genotype on 

children’s peer relationships while taking into account potential overlap between the three 

peer relationship outcomes.  

With this explorative approach, we found that the OXTR rs53576 polymorphism, in 

general, was associated with the development of children’s peer relationships. However, 

the specific associations differed across the peer relationship outcomes and sex. We found 

that the association between OXTR genotype and peer likeability remained significant 

when the overlap with the other two peer relationship outcomes (i.e., dis-likeability and 

friendship) was taken into account. However, the associations between OXTR genotype 

and dis-likeability and between OXTR and friendship dropped from significant to non-

significant after we controlled their covariance with likeability. This indicates that the 

association between OXTR rs53576 genotype and children’s peer relationships is mainly 

driven by peer likeability, instead of by dis-likeability or friendship. Furthermore, we 

found that the association of OXTR genotype with the development of peer likeability 

was significant only for boys, and not for girls. Specifically, boys with an AG genotype 

became increasingly more liked by classmates from age 9 to 12 years, compared to boys 

with AA or GG genotype. 

Previous research has shown that OXTR genotype is associated with social behaviors 

within the family or in interaction with strangers (Feldman et al. 2012; Krueger et al. 
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2012). The present study extends our knowledge of OXTR genotype effect into context 

of classroom. Moreover, we found that the magnitude of the association between OXTR 

genotype and dis-likeability, as well as the association between OXTR genotype and 

friendship, were weakened when the effect of likeability was taken into account. This 

indicates that peer likeability might be the main aspect of children’s peer relationship that 

is associated with OXTR rs53576. Some previous studies also investigated the association 

of OXTR genotypes with multiple social-relationship outcomes (e.g., Lucht et al. 2009; 

Chen and Johnson 2012). However, these studies did not consider the potential 

interconnections between them. Our findings indicate the importance of taking potential 

overlap between different phenotypes into account when investigating the role of OXTR 

rs53576. 

Regarding the question about how the three OXTR rs53576 genotypes should be coded 

when investigating the association between OXTR rs53576 and peer relationship 

phenotypes, our results are inconclusive. We found support for the heterotic model when 

peer likeability and dis-likeability were the outcomes, while for friendship it was the A-

dominant model that fitted the data best. However, no previous studies have considered 

the heterotic model when investigating the effect of OXTR rs53576 on the development 

of social relationships. Our findings warrant further investigation of the heterotic 

genotype-coding model when studying associations between OXTR and phenotypes. In 

addition, our finding that different coding schemes showed the best fit to the data 

dependent on which specific peer relationship was investigated also suggests that the 

effect of OXTR rs53576 on peer relationship might differ for specific aspects of 

relationship. Furthermore, we also found that association between OXTR genotype and 

friendship was weakened when likeability was taken into account. This might suggest 

that the genotype-coding model of the OXTR rs53576 in association with likeability (i.e., 

the heterotic model) might outweigh the model of this SNP in association with friendship. 

Therefore, the heterotic model might be the best genotype-coding model to describe the 

associations between OXTR genotype and children’s peer relationships. Our findings, 

although cannot provide a definite answer about the correct genotype-coding scheme for 

OXTR rs53576, suggest that more caution on genotype coding is required and that all 

schemes need to be considered in future investigations, especially given the lack of 

knowledge about OXTR polymorphism functioning. 
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Regarding the potential gender differences in OXTR-peer relationship associations, 

we found that the association of OXTR rs53576 with peer likeability existed only for boys. 

This may be due to the different social norms or expectations that exist for boys and girls. 

Previous research has indicated that when both boys and girls showed higher oxytocin-

related socio-emotional competence, such as empathy (Gong et al. 2017; Rodrigues et al. 

2009). Empathetic boys might be more ‘visible’ to peers than empathetic girls because 

empathetic behavior is less expected from boys compared to girls (Rose and Rudolph 

2006). As a result, boys might particularly benefit from a genotype that stimulates positive 

social relationships. 

Several limitations should be noted when interpreting our findings. First, the present 

study investigated only one SNP of the OXTR gene. There is growing evidence that other 

SNPs of the OXTR gene and SNPs of other genes may be associated with social 

competence as well (DiLalla et al. 2015; Poulin et al. 2012). Future studies need to 

consider other SNPs or use a genome-wide approach to provide more comprehensive 

information about the genetic influence on children’s peer relationships. Second, it is 

uncertain whether our findings can be extended to a larger population. Although our 

sample was comprised of children from mainstream elementary schools, children from 

minority ethnicities (9.4%) were under-represented in the present study (the nationwide 

rate is around 20% among children aged from 9 to 12; Statistics Netherlands 2017). Those 

children who did not participate our longitudinal projects might also experience more 

problems in peer relationships, which might indicate selective attrition hence hampering 

generalizability. In addition, although we controlled for the potential effect of population 

stratification with three approximate constructs, we did not have enough SNPs to generate 

principal coordinates specific to our sample. Thus, we cannot completely exclude the 

effect of systematic ancestry differences in the genetic makeup of the children in our 

study. Lastly, the peer relationship phenotypes assessed in the present study were limited 

to those within children’s classroom context. Children might have relationships with 

peers from other classes or outside school, which were not covered by our study. 
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CONCLUSION 

Overall, the present study suggests that OXTR rs53576 genotype is associated with the 

development of peer likeability in boys from age 9 to 12 years. Boys with an AG genotype 

became increasingly more liked among their peers compared to boys with other genotypes 

(i.e., AA or GG). Moreover, peer likeability might be the main aspect of children’s peer 

relationship (relative to dis-likeability and friendship) that might be associated with 

OXTR rs53576. Future studies should consider all potential genotype-coding models and 

the role of sex, as well as include multiple relationship phenotypes and the potential 

overlap between phenotypes, to provide more comprehensive knowledge about the effect 

of the OXTR gene on social relationships. 
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SUPPLEMENTARY MATERIAL 

In this section, results of the association between polymorphism of OXTR rs53576 and 

children’s prosocial behavior is presented, as well as the results of a model testing the 

role of prosocial behavior in mediating the link between the OXTR polymorphism and 

children’s positive peer relationship. 

Preliminary analyses 

Data of the present section came from the same sample as in Chapter 3. Peer-nominated 

prosocial behavior was used in the analysis. Children were asked annually to nominate 

an unlimited number of classmates who they think “is nice”. 

The descriptive statistics of the peer nominated prosocial behavior are showed in 

Table 1. Across age 9 to 12, boys showed less prosocial behavior than girls. For both boys 

and girls, their prosocial behavior increased over the studied period (boy: slope = 0.07, 

SE = .01, p < .001; girl: slope = 0.05, SE = .01, p < .001). 

Associations Between OXTR rs53576 and Prosocial Behavior 

Firstly, we selected the best-fit genotype coding scheme for the association between 

polymorphism of OXTR rs53576 and children’s prosocial behavior and examined the sex 

differences in the association. The model selection was based on the non-nested model fit 

indices and the Satorra-Bentler (SB) test. Results (in Table 2) showed that the sex-specific 

heterotic model had the best fit according to the AIC and aBIC, while the sex-equal 

heterotic model showed the best fit according to BIC. However, as the SB test showed a  

 Table 1  Means and standard deviations and correlations of prosocial behavior across time 

Note: *** p < .001 

 
Total sample Boys Girls Sex 

differences 

F (df) 

Correlation 

M SD M SD M SD T1 T2 T3 

T1 .45 .23 .35 .19 .53 .23 

5.42 (1)*** 

-   

T2 .57 .25 .50 .25 .64 .24 .68*** -  

T3 .60 .25 .53 .25 .67 .23 .62*** .75*** - 

T4 .67 .22 .61 .22 .72 .22 .58*** .58*** .67*** 
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Table 2  Model fit indicators of the four genotype-coding models for prosocial behavior and sex 

difference tests 

  Additive A-dominant G-dominant Heterotic 

Prosocial 

behavior 

Sex-specific     

χ2 98.16 99.37 99.26 99.65 
 df 50 50 50 50 
 AIC 132.41 127.56 132.65 124.90 
 BIC 333.90 329.05 334.14 326.40 
 aBIC 168.94 164.09 169.17 161.43 
 Sex-equal     

 χ2 101.02 103.82 102.45 105.13 
 df 52 52 52 52 
 AIC 130.53 129.80. 129.70. 128.45 
 BIC 324.27 323.55 323.44 322.20 
 aBIC 165.64 164.92 164.82 163.58 

 Sex specific vs. sex-equal model 
 Δχ2 1.94 4.71 1.62 6.66* 

Note: Δχ2 statistics are based on the Satorra-Bentler Chi square difference test. The genotype-

coding model chosen for each peer relationship indicator are marked bold. * p < .05. 

significant sex difference for the heterotic model, we reject the sex-equal heterotic model 

and select the sex-specific heterotic model. The model estimates of this sex-specific 

heterotic model showed that the genotype of OXTR was significantly linked to the 

intercept of prosocial behavior only for boys but not for girls. Specifically, boys showed 

higher level of prosocial behavior if he carries an AG genotype instead of AA or GG. 

Role of Prosocial Behavior in Mediating the Associations 

Between OXTR rs53576 and Peer Likeability 

Peer likeability was added to the above-tested model as a developmental outcome of 

prosocial behavior, to test whether prosocial beahvior could mediate the effect of OXTR 

on peer likeability. Peer dislikeability and friendship were not tested in this model, as in 

Chapter 3 the results have showed that the association between OXTR variates and these 

two peer relationship indicators fully overlapped with the association between OXTR and 

peer likeability. The model was tested only among boys, as the effect of OXTR gene on 

both prosocial behavior and peer likeability was found significant only for boys.  

Result showed (in Figure 1) that the association between the intercepts of prosocial 

behavior and likeability, as well as the association between their slopes are both 
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significant. Especially, the link between OXTR rs53576 variates and intercept of peer 

likeability stayed significant but become smaller after including the association between 

the genetic variates and growth factors of prosocial behavior in the model (the β was 0.23 

before, details could be found in Chapter 3 results section). Furthermore, the indirect path 

from OXTR rs53576 variates to the intercept of prosocial behavior and further to the 

intercept of peer likeability was found significant (B = 0.04, SE = 0.01, β = .14, p = .009). 

It indicated that the intercept of prosocial behavior partly mediated the effect of OXTR 

variates on the intercept of peer likeability. 

Table 3  Association between OXTR genotypes and prosocial behavioral 

  Intercept  Slope  

  B SE β p  B SE β p 

Boy SES -.09 .03 -.17 .006  <.01 .02 .04 .81 

 Intervention .09 .04 .25 .03  -.02 .01 -.19 .21 

 Ethnicity .05 .05 .08 .33  .04 .02 .26 .06 

 North/South .15 .07 .38 .04  .03 .02 .32 .22 

 East/West .01 .06 .03 .85  -.03 .02 -.37 .14 

 OXTR 

(heterotic) 
.07 .03 .20 .007  .02 .01 .24 .06 

Girl SES -.10 .03 -.23 .003  -.06 .03 -.48 .05 

 Intervention .08 .04 .24 .03  .01 .02 .09 .66 

 Ethnicity -.10 .06 -.16 .11  -.05 .04 -.34 .18 

 North/South .18 .06 .47 .004  .06 .03 .66 .03 

 East/West .02 .03 .07 .49  -.04 .02 -.46 .006 

 OXTR 

(heterotic) 
-.01 .02 -.02 .79  -.01 .01 -.14 .36 
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Figure 1. Association between OXTR gene (rs53576), prosocial behavior and peer likeability in 

boys. Note: OXTR gene (rs53576) was coded as 0 (AA and GG) and 1 (AG). 
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ABSTRACT 

Holding a low social position among peers has been widely demonstrated to be associated 

with the development of depressive and aggressive symptoms in children. However, little 

is known about potential protective factors in this association. The present study 

examined whether increases in children’s prosocial behavior can buffer the association 

between their low social preference among peers and the development of depressive and 

aggressive symptoms in the first few school years. We followed 324 children over 1.5 

years with three assessments across kindergarten and first grade elementary school. 

Children rated the (dis)likability of each of their classroom peers and teachers rated each 

child’s prosocial behavior, depressive and aggressive symptoms. Results showed that low 

social preference at the start of kindergarten predicted persistent low social preference at 

the start of first grade in elementary school, which in turn predicted increases in both 

depressive and aggressive symptoms at the end of first grade. However, the indirect 

pathways were moderated by change in prosocial behavior. Specifically, for children 

whose prosocial behavior increased during kindergarten, low social preference in first 

grade elementary school no longer predicted increases in depressive and aggressive 

symptoms. In contrast, for children whose prosocial behavior did not increase, their low 

social preference in first grade elementary school continued to predict increases in both 

depressive and aggressive symptoms. These results suggest that improving prosocial 

behavior in children with low social preference as early as kindergarten may reduce 

subsequent risk of developing depressive and aggressive symptom. 

Keywords 

social preference, prosocial behavior, depression, aggression, childhood 
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eer relationships become increasingly important for children’s psychological 

adjustment as they enter into kindergarten (Keiley, Bates, Dodge, & Pettit, 2000; Ladd, 

Herald, & Kochel, 2006; Parker, Rubin, Erath, Wojslawowicz, & Buskirk, 2006). A 

number of longitudinal studies demonstrated that children with peer relationship 

difficulties in school are at risk of developing symptoms of both depression and 

aggression (Brendgen, Vitaro, Turgeon, & Poulin, 2002; Cillessen & Mayeux, 2004; 

Sturaro, van Lier, Cuijpers, & Koot, 2011). Moreover, early experiences of peer 

difficulties, even during kindergarten, are likely to repeat and become persistent through 

childhood and even older ages (Jiang & Cillessen, 2005). In particular, children with 

chronic peer difficulties incur the risk of developing symptoms of depression and 

aggression (Burks, Dodge, & Price, 1995; DeRosier, 1994; Ladd & Troop-Gordon, 2003). 

Although we know that chronic peer difficulties in childhood are linked to maladjustment, 

our knowledge on factors that may protect children from developing persistent peer 

difficulties and associated negative outcomes is scarce (Cicchetti & Natsuaki, 2014). One 

of the behavioral strategies that may protect children against experiencing prolonged peer 

relationship difficulties and developing psychopathology could be to act more prosocially 

towards their peers, such as comforting others and being kind (Williams, 2009). To test 

this idea, the present study followed 324 children from kindergarten through first grade 

elementary school, and explored whether children who increase their prosocial behavior 

in kindergarten are protected against the potential impact of low social preference on the 

development of depressive and aggressive symptoms. 

Children who score low on social preference among peers may feel dissatisfied and 

lonely (Boivin, Hymel, & Bukowski, 1995; Fontaine et al., 2009). Being less preferred 

by peers may also reduce their opportunities to learn social norms and practice social 

skills in peer context (Rubin, Bukowski, & Parker, 2006), which again, may aggravate 

their risk of being less liked. Unsurprisingly, with these associated disadvantages, low 

social preference was found to increase children’s risk of developing psychopathological 

symptoms (Haselager, Cillessen, van Lieshout, Riksen-Walraven, & Hartup, 2002; 

Hoglund & Chisholm, 2014; Ladd, 2006; van Lier & Koot, 2010). Nonetheless, studies 

have suggested that some children may escape from the risk associated with low social 
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preference. For example, it has been demonstrated that maintaining supportive 

relationship with parents (Bilsky et al., 2013) or other people in the school environment, 

especially those who are important for the child such as teachers (Spilt, van Lier, Leflot, 

Onghena, & Colpin, 2014) and close friends (Bollmer, Milich, Harris, & Maras, 2005; 

Laursen, Bukowski, Aunola, & Nurmi, 2007), weakens the link between low social 

preference and children’s psychopathologic symptoms. This indicates that positive 

interpersonal relationships can protect children with low peer social preference from 

developing maladaptive outcomes. 

The impact of low social preference – and its possible repair – may be especially 

visible in those who are actively rejected by their peers. In line with the empirical studies 

mentioned above, ostracism theory suggests that behaviors promoting interpersonal 

connections can prevent rejected individuals from developing psychopathologic 

symptoms (Williams, 2007, 2009). According to this theory, social rejection causes 

psychopathologic symptoms because it threatens the individual’s fundamental needs, 

including the need to belong, to maintain self-esteem, to perceive control over one’s social 

environment, and the need for a meaningful existence (Williams, 2009). The threats to 

fundamental needs elicit a sequence of defensive behaviors in affected individuals to 

remove these threats. One of the ways to remove the threats is to rebuild the interrupted 

interpersonal connections by an increase in prosocial behavior (Williams, 2009), such as 

being kind towards others. Ostracism theory suggests that differences exist in individuals’ 

attempts or abilities to adaptively increase prosocial behavior, which consequently affects 

the developmental outcomes (Williams, 2009). If the prosocial attempt is successfully 

employed, individuals can make themselves more interpersonally attractive, thus 

preventing the initial rejection from becoming prolonged. Conversely, if the individual 

fails to display adaptive prosocial behavior, the rejection becomes persistent, thereby 

increasing the risk of developing psychopathologic symptoms. In short, an adaptive 

increase in prosocial behavior may be a key factor in preventing rejection from becoming 

prolonged and thereby prevent the development of psychopathologic symptoms 

(Williams, 2009). 

Despite the empirical evidences described above and the theoretical model proposed 

by Williams, to our knowledge, studies examining the potential buffering effect of 

increase in prosocial behavior in kindergarten and early elementary school are scarce. 
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Compared to preschool, when children begin formal education, the time they spend with 

peers (Lam, McHale, & Crouter, 2014) and the size of peer groups both dramatically 

increase, while the availability of adults for guidance or supervision of peer social 

interactions is reduced (Rubin, Bukowski, & Parker, 2006). Most of the children who 

enter the formal school setting have not experienced these challenges before (Ladd et al., 

2006). Meanwhile, children’s poor preference among peers is found to be stable 

throughout the elementary school period (Ladd, 2006). Importantly, peer difficulties, such 

as low social preference, have been shown to affect children’s symptoms of depression 

and aggression from kindergarten onward (Gooren, Lier, Stegge, Terwogt, & Koot, 

2011). This effect may even last through adolescence (Will, Van Lier, Crone, & Güroğlu, 

2016) and adulthood (Modin, Östberg, & Almquist, 2010), especially when peer rejection 

becomes persistent. Thus, it is critical to raise knowledge about the potential factors that 

may reduce the impact of chronic peer difficulties. 

Therefore, the goal of the present study is to explore the potential protective effect of 

increase in prosocial behavior in the link between low social preference and the 

development of depressive and aggressive symptoms. We had the following hypotheses: 

(1) increase in prosocial behavior during kindergarten would improve children’s social 

preference from kindergarten to the beginning of the first grade; and (2) the increase in 

prosocial behavior during kindergarten would mitigate the link between low social 

preference in early first grade and the development of depressive symptoms and 

aggressive behavior from kindergarten to the end of first grade in elementary school. To 

check whether our hypothesized effects apply equally to boys and girls, sex differences 

in the tested associations were also examined. 

METHOD 

Participants 

Data were collected from 18 schools in the north and east of the Netherlands as part of a 

longitudinal project on children’s social and emotional development. Schools were 

recruited through the Dutch Municipal Health Service (MHS), and the first 18 schools 

willing to join were included in the longitudinal project. This study included all children 
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who were in kindergarten at the beginning of the project (N = 324, 54% boys; Mage = 5.10, 

SD = .37 at baseline). The majority (95.2%) of children were Dutch/Caucasian, 3.1% 

were Turkish, 0.3% were Surinamese, and 1.4% belonged to other ethnic groups. 

All children were followed from kindergarten to the end of first grade elementary 

school. The first assessment was conducted in the fall of kindergarten (T1). The second 

and third assessments were conducted in the fall (T2) and spring (T3) of the first grade in 

elementary school. Before each assessment, parents were informed about the procedure 

and measurements, and were given the opportunity to decline their children’s 

participation in the study. Children were also informed in class and had the opportunity 

to decline their participation at any time during the study. Almost all invited children 

(99.9%) participated. After each assessment, a small gift was given to the children as a 

token of appreciation for their participation. The study proceedings were approved by the 

Medical Ethical Review Board of the VU Medical Centre. 

Due to illness, grade retention, and moving, 26 children (8.02%) were absent at the 

time of follow-up assessments. Compared to children who stayed in, those who dropped 

out did not differ in sex (χ2 (1, 323) = .59, p = .44). However, dropout children had higher 

ratings of depressive (t = 2.12, p = .04) and aggressive symptoms (t = 2.03, p = .04) at 

baseline, compared to children with complete data. 

In the fall of kindergarten (after the first assessment), approximately half of the 

children received a preventive intervention program (Promoting Alternative Thinking 

Strategies (PATHS), Kusché & Greenberg, 1994). Schools were randomly assigned to 

the intervention or control condition except for 4 schools who wanted to participate only 

if they were allowed to express their own preference (two of these schools preferred to be 

in the intervention condition while the other two schools preferred to be in the control 

condition). PATHS was designed to improve children’s social-emotional competences by 

teaching children the skills in identifying and interpreting emotions correctly, including 

improving social interaction with classmates, and improving social problem solving. It 

prescribes 29 lessons during kindergarten. Implementation fidelity was assessed by 

asking teachers in the intervention group to record lessons they had completed. The 

overall completeness was 40% (range 8% – 59%). Despite the high variation and the 

overall relatively low rate of program adherence, an intention to treat approach was used 

when analyzing intervention effects. 
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Measures 

Low Social Preference was assessed with peer nominations. At each time of assessment, 

children were asked to nominate an unlimited number of classmates whom they liked 

most and whom the liked least (Coie, Dodge, & Coppotelli, 1982). Children were 

interviewed one-on-one by independent interviewers and were instructed to point at 

photos of classmates for nominations. Peer nomination scores of each child were reported 

by multiple children, and were obtained and computed completely independent of teacher 

reports. To normalize the scores between classes with different sizes, the raw nomination 

scores were divided by the number of children in each class minus 1 (because children 

were not allowed to nominate themselves; Coie et al., 1982). A low social preference 

score was generated by subtracting the normalized “liked most” score from the 

normalized “liked least” score, resulting in a scale ranging from +1 to −1. High scores 

indicate that children were less liked and more disliked by peers.  

Depressive Symptom and Aggressive Behavior were rated by teachers using the 

Problem Behavior at School Interview (PBSI; Erasmus MC, 2000). For each child, the 

rating at T1 was done by the kindergarten teacher and the ratings at T2 and T3 were done 

by the first-grade elementary school teacher. Assessments at T1 and T3, but not T2, were 

included in model analyses in the present study, to prevent associations due to shared-

method effects (ratings at T2 and T3 share the same rater) and thus increase the validity 

of the results by using different raters for the repeated assessments of depression and 

aggression. Depressive and aggressive symptoms were rated on a 5-point scale ranging 

from never applicable to often applicable. For depressive symptoms, three items were 

measured: “Is unhappy or depressed”, “Is indifferent, apathetic and unmotivated”, and 

“Does not take pleasure in activities”. Cronbach’s alpha for the depressive symptoms 

scale was .73 at T1, and .81 at T3. For aggressive behavior, five items were measured: 

“Threatens other people”, “Starts fights”, “Pushes other children or puts them at risk”, 

“Bullies, or is mean to others”, and “Attacks others physically”. Cronbach’s alpha for the 

aggressive behavior scale was .92 at T1 and .91 at T3. For both variables, high scores 

indicate high levels of symptoms. Latent constructs were used for both depressive 

symptoms and aggressive behavior in the structural equation model to account for 

potential measurement error and improve model fit. 
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Change in prosocial behavior from T1 to T2 was used as a buffering variable in the 

model analyses of the present study. This variable was calculated based on the level scores 

of prosocial behavior at T1 and T2. The levels of prosocial behavior at T1 and T2 were 

measured by the prosocial behavior scale from the Social Experiences Questionnaire-

Teacher Report (SEQ-T; Cullerton-Sen & Crick, 2005). Similar to the reporting of PBSI, 

the kindergarten teacher reported at T1 and the first-grade elementary school teacher 

reported at T2. Four items were rated on a 5-point Likert scale from never applicable to 

often applicable: “Is nice to other children”, “Helps other children”, “Comforts a child 

who is crying or sad”, and “Invites other children to play together”. The mean item scores 

were used, resulting in a scale score ranging from 0 to 4. High scores indicate high levels 

of prosocial behavior. Cronbach’s alpha was .78 at T1 and .74 at T2. The change in 

prosocial behavior of children from T1 to T2 was represented by the unstandardized 

residual score (URS) obtained by regressing the level score of prosocial behavior at T2 

on its level score at T1. The URS not only adjusts for measurement errors (Dalecki & 

Willits, 1991), but also excludes the effect of natural maturation of prosocial behavior on 

individuals’ behavioral changes over time (Knafo & Plomin, 2006). Thus, a score of 0 

means that the increase in prosocial behavior exhibited by the child is the same as the 

average level of change among this sample, and a positive score indicates that the increase 

in prosocial behavior is above the average trend. A negative score indicates that the 

change in prosocial behavior is below the average level of change, which can be either 

decrease or less-than-average increase in level of prosocial behavior. 

Intervention status and sex were dummy coded. The intervention status was coded as 

0 = no intervention/control, 1 = intervention. Sex were coded as 0 = boy, 1 = girl. 

Data Analyses 

We started by fitting a model estimating the effect of low social preference on 

development of depressive and aggressive symptoms (see Figure 1A for the conceptual 

model). The model contained paths from low social preference at T1 to depressive 

symptoms and aggressive behavior at T3 via low social preference at T2. In this model, 

depressive symptoms and aggressive behavior at T1 were included to estimate the effect 

of low social preference on the changes in depressive and aggressive symptoms from T1 

to T3. This model thus estimated the effect of (prolonged) low social preference on the 
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development of depressive and aggressive symptoms, without accounting for the effect 

of change in prosocial behavior. Correlations between parallel-assessed variables were 

also included in the model. 

Next, we tested our hypotheses by adding the change in prosocial behavior from T1 

to T2 into the model. Corresponding to the two hypotheses, two effects of change in 

prosocial behavior were added and tested one after another. For the first one, the effect of 

change in prosocial behavior on the development of social preference from T1 to T2, we 

added a path from change in prosocial behavior from T1 to T2 to low social preference at 

T2 (see Figure 1B).  

For the second effect, we added change in prosocial behavior from T1 to T2 as a 

moderator of the prospective links from low social preference at T2 to the development 

of depressive symptoms and aggressive behavior from T1 to T3. This was done by adding 

the product of change in prosocial behavior and low social preference at T2 as a predictor 

of depressive and aggressive symptoms at T3 (see Figure 1C), as well as the main effect 

of change in prosocial behavior for controlling purpose (Preacher, Rucker, & Andrew, 

2007). 

To examine whether our hypothesized effects were different for boys and girls, sex 

was added as a moderator in both of our hypothesized associations. To test sex effects for 

the first hypothesis, the product of sex and change in prosocial behavior was regressed on 

the path from change in prosocial behavior to low social preference at T2. For the second 

hypothesis, the product of sex, change in prosocial behavior, and low social preference at 

T2 was regressed on the path from low social preference at T2 to depressive and 

aggressive symptoms at T3 (after adding all two-way interaction terms; Dawson & 

Richter, 2006). To examine whether our hypothesized effects for children in the 

intervention condition were different from those in control condition, the effect of 

intervention status was also estimated, in the same way as the effect of sex was tested. 

Model fit was determined based on the comparative fit index (CFI), Tucker-Lewis 

index (TLI; acceptable value > 0.90 for both; Bentler, 1990), and the root mean square 

error of approximation (RMSEA; acceptable values < 0.08; Browne & Cudeck, 1992). 

The structural models were fitted in Mplus 7.31 (Muthen & Muthen, 1998-2015). 

Standard errors of all paths were adjusted for clustering to data using a sandwich estimator 

(Williams, 2000). Maximum likelihood estimation with robust standard errors was  
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Figure 1  The conceptual model of data analyses in the present study. Note: PB = prosocial 

behavior. LSP = low social preference. DEP = depressive symptoms. AGG = aggressive behavior. 
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adopted in order to account for the non-normal distributions and missing data in the 

model. 

RESULT 

Descriptive Statistics 

The means and standard deviations of all variables are presented in Table 1. Repeated 

measures analyses of variance (ANOVAs) indicated that across time boys showed lower 

levels of social preference (η2 = .07) and prosocial behavior (η2 = .03), and higher levels 

of aggressive behavior (η2 = .06) than girls. There were no gender differences on 

depressive symptoms and change in prosocial behavior. Repeated ANOVAs showed no 

effect of intervention on low social preference, depressive symptoms and aggressive 

behavior (in Table 1). However, a t-test with independent samples showed that change in 

prosocial behavior in the intervention condition was higher than in the control condition 

(Cohen’s d = .59). 

Bivariate correlations of all studied variables are presented in Table 2. Significant 

correlations between low social preference scores across time were observed. Low social 

preference was positively correlated with depressive symptoms and aggressive behavior 

across time. Change in prosocial behavior from T1 to T2 had a negative correlation with 

low social preference across time. It also negatively correlated with depressive and 

aggressive symptoms at T3 but did not correlated with any of them at T1. 

Prosocial Behavior, Social Preference and Depressive and 

Aggressive Symptoms 

The baseline model (Figure 1A) containing an indirect path from low social preference at 

T1 to depressive symptoms and aggressive behavior at T3 via low social preference at T2 

was fitted first. This model showed an acceptable fit to the data (CFI = .94, TLI = .93, 

RMSEA = .05). The paths from low social preference at T2 to depressive symptoms (B = 

.08, SE = .03, β = .15, p = .01) and aggressive behavior (B = .17, SE = .04, β = .34, p < 

.001) at T3 were both significant. Also, significant indirect pathways were found from 

low social preference at T1 to depressive symptoms at T3 (B = .03, SE = .01, β = .06, p =  



 

 

Table 1  Means and standard deviations of study variables 

 
Whole 

sample 

M (SD) 

Sex  Intervention 

Boy Girl Difference 

of sex 
 

PATHS Control Difference 

of 

intervention M (SD) M (SD) M (SD) M (SD) 

N 324 176 148 –  158 166 – 

1. Low Social Preference T1 −.02 (1.55) .33 (1.64) −.44 (1.33) 

F = 19.93*** 

 −.03 (1.52) −.02 (1.59) 

F = 0.02 2. Low Social Preference T2 .01 (1.72) .37 (1.82) −.42 (1.48)  −.03 (1.69) .04 (1.74) 

3. Low Social Preference T3 .01 (1.69) .34 (1.76) −.39 (1.51)  −.02 (1.71) .03 (1.67) 

4. Depressive Symptoms T1 .82 (.59) .84 (.60) .80 (.58) 

F = 1.49 

 .92 (.60) .73 (.56) 

F =1.63 

5. Depressive Symptoms T3 .75 (.64) .80 (.66) .69 (.62)  .77 (.65) .73 (.64) 

6. Aggressive Behavior T1 .72 (.76) .93 (.83) .45 (.58) 

F = 32.74*** 

 .89 (.86) .55 (.61) 

F =1.61 

7. Aggressive Behavior T3 .49 (.62) .63 (.68) .32 (.48)  .61 (.67) .38 (.55) 

8.Change in Prosocial Behavior .00 (.62) −.04 (.62) .05 (.62) t = 2.00  .19 (.59) −.16 (.61) t = 4.91*** 

Note. * p < .05, *** p < .001. 

  



 

 

Table 2  Bivariate correlations between study variables 

 1 2 3 4 5 6 7 

1. Low Social Preference T1 -       

2. Low Social Preference T2 .51** -      

3. Low Social Preference T3 .48** .65** -     

4. Depressive Symptoms T1 .19** .21** .18** -    

5. Depressive Symptoms T3 .20** .18** .25** .17** -   

6. Aggressive Behavior T1 .44** .37** .31** .42** . 51** -  

7. Aggressive Behavior T3 .41** .46** .47** .22** .46** .48** - 

8.Change in Prosocial Behavior −.14** −.21** −.22** .01 −.34** −.02 −.28** 

Note. ** p < .01. 

 



CHAPTER 4 

 94 

.01) and aggressive behavior at T3 (B = .07, SE = .02, β = .14, p < .001) via low social 

preference at T2. The results indicate that children’s low social preference at the 

beginning of kindergarten predicted their low social preference one year later in the first 

grade, which consequently predicted increases in symptoms of depression and aggression 

from kindergarten to the end of first grade elementary school. 

To test our hypotheses, we included change in prosocial behavior from T1 to T2 in 

the model. Corresponding to the two hypotheses, the change in prosocial behavior score 

was added as  a predictor of low social preference at T2, and also as a moderator on the 

paths from low social preference at T2 to depressive and aggressive symptoms at T3, 

respectively. With respect to the first hypothesis, results (see Figure 2) showed a negative 

and significant effect of change in prosocial behavior on low social preference at T2. This 

negative link indicates that increases in children’s prosocial behavior predicted reductions 

in rates of low social preference from T1 to T2. Further analyses showed no significant 

sex difference (B = .16, SE = .10, β = .11, p = .10) or intervention effect (B = −.05, SE = 

.10, β = −.03, p = .61) on this path. 

To test our second hypothesis, change in prosocial behavior from T1 to T2 was added 

as the moderator of the paths from low social preference at T2 to depressive and 

aggressive symptoms at T3, respectively. Results indicated that change in prosocial 

behavior from T1 to T2 significantly modified the link from low social preference at T2 

to the development of depressive symptoms as well as of aggressive behavior from T1 to 

T3. Further analysis showed no significant sex difference in these effects on the link from 

peer preference to depressive (B = −.05, SE = .07, β = −.05, p = .53) nor aggressive 

symptoms (B = −.05, SE = .04, β = −.05, p = .24). Also, no significant intervention effect 

was found in the pathway toward depressive symptoms (B = .02, SE = .07, β = .02, p = 

.80). However, the pathway toward aggression was different for intervention and control 

group children (B = −.13, SE = .04, β = −.16, p = .001). A breakdown of this effect showed 

that for control group children, there was no significant modifying effect of change in 

prosocial behavior (B = −.02, SE = .02, β = −.05, p = .34) in the link between low social 

preference at T2 and aggressive behavior at T3. However, for children in the intervention 

group, change in prosocial behavior significantly modified the link from low social 

preference at T2 to aggressive behavior at T3 (B = −.16, SE = .04, β = −.24, p < .001). 
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To break down the interaction effect of low social preference at T2 by change in 

prosocial behavior from T1 to T2, the interaction term was probed by estimating the 

effects of above-average increase in prosocial behavior (1 SD above the mean), average 

increase (mean) and below-average increase or decrease in prosocial behavior (1 SD 

below the mean), respectively, in the prediction of low social preference at T2 on the 

development of depressive and aggressive symptoms (Holmbeck, 2002). For depressive 

symptoms, the probing model was fitted with the whole sample. Results showed that low 

social preference at T2 was positively associated with development of depression for 

children with low (−1 SD) scores of increase in their prosocial behavior in kindergarten 

(see Table 3). This link was, however, not significant for children with a high increase 

(+1 SD) or those who followed the average trend (mean) in their prosocial behavior. 

Furthermore, results for the indirect pathways showed that the indirect link from low 

social preference at T1 to T2, and further to depressive symptoms was also significant 

only for children with a low increase in prosocial behavior (−1 SD) and non-significant 

for children with an average (mean) or high increase in prosocial behavior (+1 SD) from 

T1 to T2. 

 

 

 

 

 

 

 

 

 

 

Figure 2  Effect of low social preference on depressive symptoms and aggressive behavior and the 

effect of change in prosocial behavior. Note: *p <.05, **p <.01, ***p <.001. PB = prosocial behavior. 

LSP = low social preference. DEP = depressive symptoms. AGG = aggressive behavior.
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Change in PB 

-.15*** 

.08 

.16* 

Fall of kindergarten (T1) Fall of 1st grade (T2) Spring of 1st grade (T3) 

Change in PB × LSP(T2) 

 

-.36*** 

-.25** -.11* 

-.12** 



 

 

Table 3  Effect of low social preference on the development of depressive symptoms (in the total sample) and aggressive behavior (in the 

intervened group) with different levels of change in prosocial behavior 

 

 

 

Change in Prosocial Behavior 

Increasing (+1SD)  Average level  Not increasing (-1SD) 

B SE β  B SE β  B SE β 

Direct effects 

LSP (T2) → DEP (T3) -.05 .04 -.09  .02 .03 .05  .09 .03 .17** 

LSP (T2) → AGG (T3) .07 .06 .14  .21 .04 .38***  .35 .05 .53*** 

Indirect effects 

LSP (T1) → LSP (T2) → DEP (T3) -.02 .02 -.04  .01 .01 .02  .03 .01 .07** 

LSP (T1) → LSP (T2) → AGG (T3) .03 .03 .05  .08 .03 .14**  .14 .04 .20*** 

Note: ** p < .01, *** p < .001. LSP = low social preference. DEP = depressive symptoms. AGG = aggressive behavior.  



BUFFERING EFFECT OF PROSOCIAL BEHAVIOR 

 97 

4 

For aggressive behavior, since the modifying effect was only significant for children 

in the intervention group, probing models were fitted only within this group. Results 

showed that the positive association between social preference and aggressive behavior 

was significant for children who had a low score of increase in their prosocial behavior 

(−1 SD) and who followed the average trend (mean), but not significant for those who 

had a high score (+1 SD). 

DISCUSSION 

The present study examined the effect of change in prosocial behavior on the link between 

low social preference and the development of depressive and aggressive symptoms in a 

community sample of 324 children from kindergarten to the end of first grade elementary 

school. In line with our hypotheses, we found that poor peer appraisal in kindergarten 

predicted poor peer appraisal in early elementary school, which in turn predicted increase 

in symptoms of depression and aggression. We also found that increase in prosocial 

behavior during kindergarten improved children’s appraisal among peers at the beginning 

of the first grade. Also, change in prosocial behavior during kindergarten modified the 

effect of low social preference on the development of depressive and aggressive 

symptoms from kindergarten to the end of the first grade in elementary school. Children’s 

low social preference at the beginning of first grade elementary school was not associated 

with the development of depression and aggression when children’s prosocial behavior 

increased more than average level (although the effect might be limited to a certain group, 

to be discussed below). However, when children with a low social position failed to 

increase their prosocial behavior during kindergarten, their prolonged low social 

preference predicted increases in depressive symptoms and aggressive behavior from 

kindergarten to the first grade in elementary school. 

Based on our findings, we suggest that the protective effect of increase in prosocial 

behavior functions in two parts. First, increase in prosocial behavior seems to improve 

children’s general social position among peers. Our results showed that increase in 

prosocial behavior during kindergarten were linked to increases in social preference at 

the beginning of the first grade. This finding indicates that behaving in an extra prosocial 

manner increased children’s social preference level. This is in line with previous findings 
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showing that prosocial behavior helped in improving children’s interpersonal 

relationships (Caputi, Lecce, Pagnin, & Banerjee, 2012; Crick, 1996). In terms of studies 

within the frame of ostracism theory, our findings also offered new evidence. Previous 

studies confirmed that under experimental conditions children exhibited more prosocial 

behaviors when being rejected (Song, Over, & Carpenter, 2015; Watson-Jones, Legare, 

Whitehouse, & Clegg, 2014), but these studies did not test the influence of this 

adjustment. The present study confirmed the effect of prosocial adjustment among 

children in a real-life social environment. Second, the protective effect of an increase in 

prosocial behavior appeared to work through mitigation of the link between social 

preference and the development of both depressive and aggressive symptoms of children 

because of its positive effect on the child’s social preference. Our findings add new 

information about the protective effect of prosocial behavior on the development of 

psychopathologic symptoms in the context of the peer relationship. Studies in the field of 

child interpersonal relationships in school found that having supportive relations with 

teachers and friends buffered the negative effect of being rejected or excluded by peers 

(Laursen et al., 2007; Spilt et al., 2014). This study presented a new angle by investigating 

the buffering effect from children’s own behaviors. 

Moreover, our findings show that increasing prosocial behavior prevents children 

staying at a low sociometric position among peers, which in turn helps to reduce their risk 

of developing depressive and aggressive symptoms. Previous studies showed that 

prolonged poor peer preference predicted depressive and aggressive symptoms (Burks et 

al., 1995; Burt & Roisman, 2010; Ladd & Troop-Gordon, 2003; van Lier & Koot, 2010). 

This study extends this knowledge by confirming these previous findings while showing 

simultaneously that this pathway depended upon children’s ability to change their 

behavior in a prosocial manner. Our findings also suggest that the indirect pathways from 

low peer preference to depression and aggression may be differentially sensitive to 

change in prosocial behavior. The present study found a significant buffering effect of 

change in prosocial behavior on the pathways to both depressive symptoms and 

aggressive behavior. However, while the buffering effect on depressive symptoms was 

evident for many children, including those with average and high levels of change, 

probing results of aggression showed that in order to buffer the effect of low social 

preference on aggression, children need to improve their prosocial behavior at least above 
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the average trend. This indicates a somewhat higher threshold for the buffering effect 

towards aggression compared to effects towards depression. This suggests that in order 

to prevent the impact of peer social stresses on psychopathological symptoms, different 

levels of prosocial adjustment may be required to buffer against different target 

symptoms. 

We also examined whether boys and girls experienced the same positive effect from 

increase in prosocial behavior in terms of the development of psychopathologic 

symptoms. Results showed no significant sex differences on either of our hypothesized 

effects. This suggests that the buffering effect of increase in prosocial behavior is not 

gender-specific. Despite the sex differences in levels of peer problems and 

psychopathologic symptoms, no differences were found in the effect from change in 

prosocial behavior to social preference and the link from social preference to depressive 

and aggressive symptoms. This is in line with several previous studies that failed to find 

significant sex differences in the longitudinal associations among these structures (Dodge 

et al., 2003; Obsuth, Eisner, Malti, & Ribeaud, 2015; van Lier & Koot, 2010). However, 

these previous studies did not test the modifying effect of change in prosocial behavior in 

the link between social preference and maladaptation. Moreover, other studies found 

significant associations between peer problems, prosocial behavior, and internalizing 

problems only for boys but not for girls (Burks et al., 1995; Griese et al., 2013). 

The present study found a significant buffering effect of change in prosocial behavior 

on the pathway to aggression only among children who were in the PATHS intervention 

condition. We have to be cautious in our interpretation of this effect because the 

implementation fidelity of the program was fairly low. In fact, it would need to be 

replicated to draw stronger conclusions on effects of the intervention. However, PATHS 

might provide a possible explanation as to why change in prosocial behavior prevented 

social preference to link to aggression among children in the intervention group. The 

PATHS program aims at teaching children skills to regulate their behavior (Kusché & 

Greenberg, 1994), so this may have reduced their tendency to develop aggressive 

behavior more than the tendency to develop depressive symptoms in the context of 

experiencing social stressors, which explain why the buffering effect of increase in 

prosocial behavior on the development of aggressive behavior in this group was only 

significant for those who showed a strong increase. 



CHAPTER 4 

 100 

This study has important theoretical implications. The protective effect of increase in 

prosocial behavior and its mechanism were proposed in the ostracism theory (Williams, 

2009). Previous studies within this theoretical framework were mainly conducted with 

adults and under experimental conditions (e.g., Wesselmann, Wirth, Mroczek, & 

Williams, 2012). The present study, via investigating children who just entered 

kindergarten, lends support to ostracism theory and shows that the theory also holds at a 

much younger age. On the other hand, findings of the present study indicate that some 

adjustments may be required when applying ostracism theory to child psychopathology 

studies. For example, in ostracism theory, mainly depression, and to a lesser extent 

aggression, were proposed as long-term developmental outcomes of persistent peer 

problems (Williams, 2009). However, in child psychopathologic studies, previous studies 

showed overlaps of effect from peer problems to the development of both depression and 

aggression (Burt & Roisman, 2010; Ladd, 2006; van Lier & Koot, 2010). This is also 

supported by the present study. Thus, when adapting the theory to the child development 

area both depression and aggression may need to be considered as outcomes of ostracism. 

Findings of the present study also have implications for future researches and 

preventive interventions. In view of the buffering effect on the links from peer problems 

to psychopathology, our findings offer support for the importance of improving prosocial 

behavior among children who are at risk in the peer context. Identifying characteristics 

of children, or of the children’s environment that make them less capable of changing 

their prosocial behavior is warranted. Future studies could add relevant information by 

identifying child characteristics including social cognitive features such as social beliefs 

(Chen, DeWall, Poon, & Chen, 2012), as well as factors in the school environment, such 

as sensitivity of teachers (Eisenberg, Cameron, Tryon, & Dodez, 1981). Findings from 

our study suggest that preventive intervention programs may focus on teaching children, 

especially those experiencing rejection, about the skills needed for prosocial behavior 

(Eisenberg, Eggum-Wilkens, & Spinrad, 2015). Our findings also suggest that such 

interventions should be implemented as early as the kindergarten year to equip children 

with the skills necessary for coping with social difficulties and improving their peer social 

position. In addition, findings of our study suggest that (lack of) making needed change 

in prosocial behavior in response to peer rejection can also be taken as a behavioral 

marker that helps in identifying children with elevated risk of developing 
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psychopathological symptoms in the context of experiencing peer-related social stressors. 

Finally, because the implementation fidelity of the intervention in this study was less than 

optimal, further studies may explore how using PATHS could possibly improve 

children’s prosocial behavior and affect the pathways examined in this study. 

LIMITATIONS AND CONCLUSION 

The present study has a number of limitations. First, the majority of the children came 

from a Dutch/Caucasian ethnic background, which questions whether our findings can be 

generated to groups with more culturally diverse populations. Prosocial behavior is seen 

as a personal decision in western culture, while in collectivistic cultures it is usually 

interpreted as an obligatory choice (Chen, 2012; Miller, 1994). Cultural differences in the 

evaluations of prosocial behavior may affect its meaning in social interactions, which may 

further influence its effects on interpersonal relationships. Also, the schools that 

participated in the present study were not randomly selected. The percentage of children 

with minority ethnicity background in our sample (4.8%) is lower than it is in the general 

population in the Netherlands (>20%, based on data from the organization of Statistics 

Netherlands). Future studies including children from more diverse ethnic background 

may be needed to test whether our findings could be generalized to the broader 

population. 

In conclusion, this study, with a longitudinal design in a real social interaction 

context, found that increase in prosocial behavior as early as in the kindergarten can 

protect children from developing prolonged low sociometric appraisal among peers, 

which further protects them from developing depressive and aggressive symptoms. 

Meanwhile, stronger prosocial adjustments might be required to prevent aggression 

compared to depression. The findings offer support for the importance of improving 

prosocial behavior in peer context in terms of a buffering effect on the links from peer 

problems to psychopathology. 
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ABSTRACT 

Being verbally victimized by peers has been associated with children’s depressive 

symptoms. Verbal victimization occurs mostly in the classroom context. However, the 

role of the classroom context on the impact of individual exposure to victimization on 

depressive symptom development is understudied. The present study examined whether 

the classroom norm of prosocial behavior affected the link between children’s verbal 

victimization experiences and the development of depressive symptoms. Fifth-grade 

children (N = 327, 45.6% boys, Mage = 10.23) from 19 classes were followed from fifth 

to sixth grade with 6-month intervals. Peer-reports of children’s verbal victimization, and 

peer- and teacher-reports of children’s depressive symptoms were collected. The 

classroom norm of prosocial behavior was represented by the mean level of peer-reported 

prosocial behavior of children within each class. Results showed that exposure to verbal 

victimization predicted children’s increases of depressive symptoms six months later. 

Moreover, this link was moderated by the classroom norm of prosocial behavior. 

Specifically, the predictive link of children’s exposure of verbal victimization to 

depressive symptoms was only significant when the classroom prosocial behavior is high 

than 0.28 standard deviation below the mean of the present sample (–0.28 SD) and the 

predictive link grew stronger when the classroom prosocial behavior increased. Our 

findings suggest that particularly children who are verbally bullied in a generally 

prosocial classroom are at risk of developing childhood onset symptoms of depression. 

Implications for school counsellors, teachers and clinicians are discussed. 

Keywords 

depressive symptoms, verbal victimization, classroom norm, prosocial behavior, 

childhood 
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ullying-victimization is a common and significant stressor for elementary school 

children that has been linking to the development of emotional and behavioral problems 

in childhood and adolescence (Cillessen & Lansu, 2015; Rudolph, Troop-Gordon, & 

Granger, 2011; Rudolph, Troop-Gordon, Hessel, & Schmidt, 2011; Schwartz, Lansford, 

Dodge, Pettit, & Bates, 2014). The World Health Organization reported that in European 

countries on average 13% of elementary school children in fifth grade are victims of 

bullying (range 2 – 32%) (HBSC study report from WHO by Currie et al., 2012). Verbal 

victimization is a form of bullying-victimization characterized by teasing and humiliating 

with words, gossiping or spreading rumours to deliberately damage a victim’s social 

credibility (Bradshaw, Waasdorp, & Johnson, 2015; Crick & Grotpeter, 1995; Hanley & 

Gibb, 2011). Victims of verbal bullying have been found at risk of developing 

maladaptive outcomes, most notably internalizing problems such as depressive symptoms 

(Casper & Card, 2017; Gibb, Abramson, & Alloy, 2004; Hanley & Gibb, 2011; Hawker 

& Boulton, 2000). However, studies showed that the odds that bullied children develop 

such negative outcomes might depend on classroom norms (Graham & Juvonen, 2002; 

Huitsing, Veenstra, Sainio, & Salmivalli, 2012). For example, children who are bullied 

by classmates have been found to show less distress when bullying behavior is common 

in the classroom (Morrow, Hubbard, & Sharp, 2018; Schacter & Juvonen, 2018). 

However, previous studies have mainly focused on classroom norms of negative 

behaviors, such as classroom norm of aggressive behavior (Brendgen, Girard, Vitaro, 

Dionne, & Boivin, 2015). Effects of positive classrooms norms, such as the norm of 

prosocial behavior, are understudied. Therefore, in the present study, we investigated the 

role of classroom-level prosocial behavior in the longitudinal association between 

children’s verbal victimization experiences and the development of depressive symptoms 

among 324 mainstream elementary school children, followed from fifth to sixth grade in 

elementary school. 

The Prosocial Classroom: for Better or for Worse? 

Children who are verbally bullied by classmates are at risk of developing depressed 

feelings (Gibb et al., 2004; Gibb, Benas, Crossett, & Uhrlass, 2007; Hanley & Gibb, 2011; 
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Tran, Cole, & Weiss, 2012). Being humiliated verbally could impair children’s positive 

self-perception and bias their attribution styles (Barchia & Bussey, 2010; Hoglund & 

Leadbeater, 2007; Park, Jensen-Campbell, & Miller, 2017; Rudolph, Troop-Gordon, & 

Flynn, 2009). It may also damage children’s social reputation and their opportunity to 

build satisfying relationships among peers and threaten their feeling of belonging to the 

group (Hodges & Perry, 1999; Kochel, Ladd, & Rudolph, 2012; Baumeister & Leary, 

1995). These possible adverse effects of being victimized may increase the risk of 

developing emotional maladjustment, especially depressive symptoms (Gibb, Abramson, 

& Alloy, 2004; Hanley & Gibb, 2011). 

However, the impact that verbal victimization may have on a child may depend upon 

the classroom context. Specifically, a bullied child in a prosocial classroom might have 

more opportunities to – despite being bullied by some classmates – access supportive 

resources and make social ties with other classmates, compared to a bullied child in a less 

prosocial classroom (Cohen & Wills, 1985; Hupcey, 1998; Shumaker & Brownell, 1984). 

The potential to form peer connections in a generally prosocial classroom could buffer 

against bullies’ attempts to deprive victims from forming such connections, thus 

satisfying victimized children’s need for belonging and affiliation with other children 

(Baumeister & Leary, 1995). Prosocial classes may also protect victimized children from 

developing distorted social cognitions and self-perception. For example, being 

surrounded by prosocial peers can help a victimized child to effectively regulate their 

emotions and to correct the self-blaming tendency related to being bullied (Davidson & 

Demaray, 2007; Demaray, Malecki, Rueger, Brown, & Summers, 2009; Marroquín, 

2011). 

In contrast to the potential protective effects of a prosocial classroom, the person-

context (mis)fit model suggests that victimized children might be more affected if they 

were in a prosocial classroom (Lerner, Baker, & Lerner, 1985; Taylor, Buunk, & 

Aspinwall, 1990; Wright, Giammarino, & Parad, 1986). In other words, the prosociality 

of a classroom may aggravate the adverse effect of verbal victimization on children’s 

depressive symptoms. Specifically, the person-context misfit model proposes that the 

children’s evaluation or perception of an experience (i.e. verbal victimization in this 

study) depends on the context of the experience, such as the norm of the social group. 

When their personal experiences of being victimized do not fit with the nice, friendly, 
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prosocial class norm, children may be more incline to conclude the reason for their 

mistreatment to be with themselves, instead of reasons that lies in other children or in the 

classroom (Wright, Giammarino, & Parad, 1986; Bellmore, Witkow, Graham, & 

Juvonen, 2004). As a consequence, they may blame themselves for being victimized, 

perceive themselves as poorly valued, which would also damage their self-perception and 

place them at risk of developing depressive symptoms (Perren, Ettekal, & Ladd, 2013; 

Troop-Gordon & Ladd, 2005). On the contrary, children who are victimized in non-

prosocial classrooms may be less likely to interpret the harassment as a specific, personal 

attack in classrooms where children in general don’t show prosocial behavior. Therefore, 

in low prosocial classrooms, victimization may be less, or even not at all, harmful to the 

victims’ self-perceptions and emotional adjustment (Schacter & Juvonen, 2018). 

While theoretically both the ‘for better’ (i.e., protective) and the ‘for worse’ (i.e., 

aggravated) hypotheses of prosocial classroom norms in influencing the effects of 

victimization are possible, empirical evidence shows less support for the protective 

hypothesis, because the current evidence that supported the potential effects of protective 

classroom social network have focused on effect of the individual-level interpersonal 

relationship in the classroom context but did not actually look at the effect from the 

classroom level. Nonetheless, children who had more friends in their class showed less 

internalizing problems after being victimized (Desjardins & Leadbeater, 2011; Hodges, 

Boivin, Vitaro, & Bukowski, 1999), compared to children who had fewer friends. 

Moreover, other studies found that victimized children with friends who were also 

victimized showed less maladjustment compared to victimized children with friends who 

were not victimized (Brendgen et al., 2013; Schacter & Juvonen, 2018), possibly because 

the support victimized children experienced from the shared harassment experiences. 

Generally, these findings may suggest that support within the classroom environment may 

protect victimized children from negative outcomes such as the development of 

depressive symptoms, but no evidence support the classroom-level protective effect 

hypothesis directly. 

In contrast to the protective hypothesis, the aggravate hypothesis, or person-context 

(mis)fit model, was supported by studies that investigated the effect at the classroom level 

directly. However, these studies all focused on the role of negative features of the school 

or classroom norms, such as classroom-levels of aggressive behavior and victimization. 
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For example, one study among third to sixth grade elementary school children found that 

victimized children reported less depressive symptoms if they were part of classrooms 

where other children were also victimized (Huitsing et al., 2012). In line with this, 

Schacter and Juvonen (2015) found that victimized sixth-grade children blamed 

themselves more if they were in a school where victimization rarely happened, compared 

to schools where victimization was more prevalent. Another study among fifth-grade 

children found that those who were in classes characterized by high levels of aggression 

reported less self-esteem damage following victimization, than children in low-level 

aggressive classes (Morrow et al., 2018). Collectively, these studies may suggest that 

children were at higher risk of developing symptoms of depression if their experience 

diverged from the (antisocial) classroom norm. However, whether the person-context 

misfit effect could be applied to prosocial classroom norms remained unknown. 

The present study 

The aim of the present study is to investigate the potential moderating role of the 

classroom norm of prosocial behavior in the developmental association between verbal 

victimization and depressive symptoms. We followed 327 elementary school children for 

one and a half years from fifth to sixth grade of elementary school, assessed with a 6-

month interval (3 waves). From the perspective of a potential protective social network, 

it was expected that a classroom with higher levels of prosocial behavior might protect 

verbally-victimized children from developing symptoms of depression. Alternatively, 

from the perspective of the person-context (mis)fit hypothesis, it was expected that a 

stronger developmental link between verbal victimization and depressive symptom 

development would be found in prosocial classes, compared to relatively less prosocial 

classes. 

While studying the role of classroom prosocial behavior in the link of verbal 

victimization to depressive symptoms, we accounted for important individual and 

classroom level factors that in previous studies were found to moderate the link between 

victimization and maladjustment. To this end, children’s friendships, friends’ 

victimization (Brendgen et al., 2013; Calhoun et al., 2014; Desjardins & Leadbeater, 

2011) and classroom levels of aggression (Jackson, Cappella, & Neal, 2015; Morrow et 

al., 2018) were controlled for. In addition, we controlled for effect from the child’s sex 
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on the level of verbal victimization and depressive symptoms as sex differences in both 

aspects have been reported (Crick & Bigbee, 1998; Zimmer-Gembeck, Trevaskis, 

Nesdale, & Downey, 2014). 

METHOD 

Participants 

The 327 children included in the present study were part of a larger longitudinal study of 

elementary school children’s social and emotional development. Schools from the 

northern and eastern part of the Netherlands were recruited through the Dutch Municipal 

Health Service. The first 18 schools that accepted our invitation to participate were 

included in the study. At the start of the project, 338 children who were in grade five were 

invited to participate in the study. However, due to illness, moving, grade retention, or 

shifting of classrooms, seven children dropped out after the first assessment and an 

additional four dropped out after the second assessment. These children were not included 

in the individual-level analyses but their behavioral measurement scores (i.e., prosocial 

behavior and aggression), if available, were included in the calculation of the classroom 

norms. The final sample included 327 children (45.6% boys; Mage = 10.23 at baseline of 

the study, SDage = 0.49). Children who were lost during follow-up assessments did not 

differ in sex (χ2 (1, 337) < .01, p = .99), relational victimization (F (1, 337) = 1.86, p = 

.17) or depressive symptoms (teacher-reported: F(1, 337) = 2.34, p = .13; peer-nominated: 

F(1, 337) = 1.09, p = .30) at the first assessment, compared to those who were successfully 

followed up across all three assessments. 

The children came from 19 classes with an average size of 18 children per classroom 

(range from 6 to 33; the mode is 14) and all children included in the analysis stayed in the 

same class throughout the studied period. Most children were from Dutch origin (93.6%), 

with the remaining children having a Turkish (1.2%), Moroccan (0.3%), or other (4.9%) 

background. 

An intervention program focused on improving children’s social-emotional 

competences (Promoting Alternative Thinking Strategies, or PATHS; Kusché & 

Greenberg, 1994) was implemented throughout the studied period. Approximately 60% 
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of the present sample received the intervention. However, given that implementation 

fidelity of the program was low (detailed information can be found in He, Koot, Buil, & 

van Lier, 2014 (He, Koot, Buil, & Lier, 2017)), we did not test intervention effects but 

only controlled for possible intervention effects on all variables in the analyses. 

Before each assessment, parents were informed about the measurements and 

procedures and were given the opportunity to decline the participation of their child. 

Children were also informed during the classroom-based assessment that they had the 

opportunity to decline their participation. The study proceedings were approved by the 

Medical Ethical Review Board of the VU Medical Centre. 

Procedure 

Children’s-reports (peer-nominations) of relational victimization, depressive symptoms, 

and prosocial behavior, as well as the control variables aggression, friendship and friend’s 

victimization, were assessed in the classroom during regular school hours. Trained 

research assistants instructed children about the nomination procedure and organized 

them to sit separately in order to assure privacy and minimize distraction. Each child 

received a list with the names of classmates who were allowed to participate in the study. 

Children were instructed to nominate the children whom they thought fitted the 

description at the top of the sheet (see the detailed items in measurement description). 

Children received a small gift as a token for their participation. Teacher-reports on 

children’s depressive symptoms were completed in the same month as the classroom-

based assessments.  

Measures 

All studied constructs were measured at three assessments with 6-month intervals: at the 

fall of grade five (T1), the spring of grade five (T2) and the fall of grade six (T3). 

Individual-level study variables 

Verbal victimization of children.  Children were asked to nominate an unlimited number 

of classmates who fitted the description “classmates say mean things about this child”. 

This item was drawn from a widely used peer victimization instrument – the Social 

Experience Questionnaire (SEQ, Crick & Grotpeter, 1996) and has been shown to have 
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high loadings (standardized factor loading was .76, Crick & Bigbee, 1998) on the sum 

score of this SEQ subscale. Nomination scores for each child were normalized within 

classes through dividing the number of nominations a particular child received by the 

total number of (eligible) children in the classroom minus one (children were not allowed 

to nominate themselves). This resulted in scores ranging from 0 to 1. High scores indicate 

that the child was nominated by many classmates as a victim of verbal bullying. 

Depressive symptoms of children.  Children’s depressive symptoms were assessed 

using peer nominations and teacher reports. A multiple-informant approach was chosen 

to reflect children’s expression of depressive feelings in different situations (i.e., in the 

structured classroom setting as well as the less structured context in the school, such as 

playground where teacher and peers can observe, and outside the school where peers may 

additionally observe; Achenbach, McConaughy, & Howell, 1987; Smith, 2007).  

During the peer-nomination procedure, children were asked to nominate an unlimited 

number of classmates who they thought fulfilled the description “this classmate gets sad 

easily”. The peer-nominated score of each child was computed by dividing the 

nomination of each child by the total number of children in the class minus one. This 

resulted in scores ranging from 0 to 1. High scores indicate that the child was nominated 

by many classmates. 

Teacher-reports of children’s depressive symptoms were obtained using the Problem 

Behavior at School Interview (PBSI; Erasmus M. C., 2000), including 4 items, such as 

“enjoys little at school”, and “feels too guilty”. Depressive symptoms were rated on a 5-

point Likert scale ranging from never applicable (0) to often applicable (4). Cronbach’s 

alphas ranged from .82 – .87 across assessments. The average score of the four items at 

each assessment was used. The concurrent correlations between peer-nominated and 

teacher-rated depressive symptoms scores were .11 (p = .06), .18 (p = .001), and .17 (p = 

.002) for the three assessments respectively. These correlations were similar to the 

correlations found in a meta-analysis of associations between self-reported and teacher-

rated depressive symptoms (Achenbach et al., 1987). To compute an overall depression 

score, the peer-nominated and teacher-rated depressive symptoms were first standardized 

respectively and then summed to a multi-informant children’s depressive symptom score.  
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Classroom-level study variable 

Classroom norm of prosocial behavior.  The classroom norm (level) of prosocial 

behavior was computed for each classroom using the prosocial behavior of children from 

the same classroom. Individual children’s prosocial behavior score was obtained through 

peer-nominations. At each assessment, children in the class were asked to nominate an 

unlimited number of classmates who they perceived as “kind to others”. The nominations 

each child received were divided by the total number of children in the classroom minus 

one, resulting in a score ranged from 0 to 1 with higher scores indicating more 

nominations for prosocial behavior. The individual scores of children were averaged 

within each class to represent the prosociality level of the class at each assessment. The 

scores were z-standardized at the classroom level to facilitate the result interpretation. 

The across-time correlations of the classroom prosocial behavior norm were .38 (p = .11 

between T1 and T2, and .63 (p = .004) between T2 and T3. 

Individual-level control variables 

Children’s reciprocal friendships.  The reciprocal friendships of children were measured 

through peer nominations. At each wave, children were asked to nominate up to three 

peers they considered their “best friend(s)” in the class. Both same-sex and opposite-sex 

nominations were allowed. Children who nominated each other as one of their three best 

friends were considered reciprocal friends. Using this criterion, the number of reciprocal 

friendships for all assessments ranged from 0 to 3, with around half of the children (47%, 

53%, and 51% for the three assessments respectively) having at least one reciprocal 

friend. Among those who had reciprocal friends, most children had one reciprocal friend 

(69.9%, 61.6%, and 56.0% for the three assessments respectively), with few children 

having three reciprocal friends (6.5%, 7.6%, and 10.1% for the three assessments 

respectively).  

Verbal victimization of children’s reciprocal friends.  Verbal victimization of 

children’s reciprocal friends was calculated for each target child. The reciprocal friends 

of each child were identified through peer nominations with the same procedure as 

previously described. The mean of the verbal victimization score of the target child’s 

reciprocal friend(s), obtained through peer nominations, was used. The verbal 

victimization of children’s reciprocal friend(s) significantly correlated with the target 
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child’s own verbal victimization for all three assessments (rs = .52, .68, .86 for the three 

assessments respectively). 

Children’s sex.  Children’s sex was dummy coded as 0 (girls) and 1 (boys).  

Classroom-level control variables 

Classroom norm of aggression.  The classroom norm (level) of aggression was computed 

for each class, based on the individual-level measurement of children’s aggressive 

behavior as obtained using peer-nomination. Children were asked to nominate an 

unlimited number of classmates who they thought fitted the description “this child starts 

fights and/or hits other children”. The total number of aggression nominations of each 

child was divided by the total number of participating children in the classroom minus 

one, creating a score ranging from 0 to 1. Higher scores indicate higher levels of 

aggressive behavior. Classroom-level of aggression scores at each assessment were 

computed by averaging the individual aggression scores of children within each class. 

Intervention status.  Children’s intervention status was dummy coded as 0 (control) 

and 1 (intervention). Because the intervention program was implemented at the classroom 

level (i.e., universal intervention), it was used as a class level control variable. 

Classroom size.  The sizes of the classrooms were calculated based on the number of 

children who were included in the calculation of classroom prosociality. The 19 classes 

included in the present study were from 19 different schools, and their size ranged from 

6 to 33 children (Median = 17, Mode = 14). 

Statistical Analyses 

The research questions were analysed using a multilevel random effect structural equation 

model. In the model, children (level 1; individual level) were nested in classes (level 2; 

classroom level). The level 1 predictor (i.e., verbal victimization) was centred within each 

class (i.e., group-mean centred; Bliese, Maltarich, & Hendricks, 2018; Mathieu, Aguinis, 

Culpepper, & Chen, 2012). 

Before testing our main hypothesis, we first conducted two preliminary steps. In the 

first step, we modelled the potentially individual-level cross-time effects of verbal 

victimization and depressive symptoms, to explore whether verbal victimization affected 

depressive symptoms over time. To this end, a cross-lagged model including the across- 
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Figure 1. Graphical illustration of the individual-level links between verbal victimization and 

depressive symptoms across time and classroom-level prosocial behavior modifying this link, 

with individual-level and classroom-level control variables. Paths in grey represent paths of 

control variables. The dots on paths from verbal victimization to depressive symptoms indicate the 

random slope of the paths. The curved arrow lines indicate the predictions from classroom prosocial 

behavior to random slopes. Fr Vic = verbal victimization of the target child’s reciprocal friends; Fr 

Num = number of target child’s reciprocal friends; Vic = verbal victimization of the target child; 

Dep = depressive symptoms of the target child; Class PB = classroom norm of prosocial behavior; 

Class Agg = classroom norm of aggressive behavior. 

time association between verbal victimization and depressive symptoms was fitted. Also, 

we tested whether the associations between verbal victimization and depressive 

symptoms were similar across the two time-intervals (T1-T2 and T2-T3). The model in 

which the cross-lagged paths were constrained to be equal over time were compared with 

the model in which these paths were set free using the Satorra-Bentler scaled χ2 test (SB 

test, Satorra, 2000). Following this, at the second preliminary step, a multilevel 

unconditional model was fitted to estimate the classroom-level variances (Muthén & 

Muthén, 1998-2017). Specifically, the classroom-level variances of verbal victimization-

depression link (i.e., the variance of random slope) and of the depressive symptoms (i.e., 

the variance of random intercept) were estimated without any classroom-level predictors. 
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After the preliminary analyses, we tested our study hypothesis about the role of 

classroom-level prosocial behavior in modifying the individual-level association between 

verbal victimization and depression. For this purpose, classroom-level prosocial behavior 

was added as a predictor of the random slope estimated at the preliminary steps. A 

significant effect of classroom-level prosocial behavior on the random slope would 

indicate that the individual-level association between individual-level verbal 

victimization and depressive symptoms would be moderated by classroom-level prosocial 

behavior. Besides random slopes, the classroom-level random intercepts of depression 

were also estimated in the model to account for a potential association between 

classroom-level prosocial behavior and classroom-level depressive symptoms (Muthén 

& Muthén, 1998-2017). Links from the random intercept of depression at TX to the 

random intercept at TX+1 was allowed to control the effect of classroom depression from 

a previous time point. All classroom paths were controlled for class size and intervention 

status. In addition, the specific variables tested in previous researches as the moderators 

of the same verbal victimization-depression link, as we mentioned above, were also 

controlled. A graphic representation of the multilevel model could be found in Figure 1. 

All models were fitted in Mplus 7.31 (Muthén & Muthén, 1998-2017). Maximum 

likelihood estimation with robust standard errors (MLR) was used in order to account for 

the non-normal distributions of variables. 

RESULTS 

Descriptive Statistics 

Means and standard deviations of the study and control variables on the individual level 

and their correlations are reported in Table 1. Results show that children’s verbal 

victimization and depressive symptoms correlated positively across the three 

assessments. Moreover, to examine whether a prosocial classroom climate in general has 

a positive effect on victimization as previous studies have inconsistent findings (Hawkins, 

Pepler, & Craig, 2001; Mercer, McMillen, & DeRosier, 2009), we split the sample to 

explore whether children from classrooms with high prosocial level (higher than the mean 

of classroom-level prosocial behavior) had lower levels of verbal victimization than those 
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from low prosocial classrooms (lower than the mean). Results of repeated measures 

ANOVA showed that verbal-victimization was lower in classrooms with above average 

prosocial behavior levels than in classrooms with lower prosocial behavior (F (1/325) = 

26.26, p < .001; Mhigh prosocial = .10, Mlow prococial = .18).  

Preliminary Analysis 

We first tested for the directions of the cross-time associations between verbal 

victimization and depressive symptoms. A cross-lagged model with links between verbal 

victimization and depressive symptoms was estimated. A model in which the auto-

regressive paths and cross-lagged paths were constrained to be equal across time (χ2 = 

26.85, df = 8, CFI = .96, RMSEA = .09, SRMR = .04) was not significantly worse than 

the model with the cross-lagged path were freely estimated (Δχ2 = 1.36, Δdf = 2, p = .51), 

implying that the cross-lagged paths between verbal victimization and depression were 

equal across the two time-intervals in the model. Results showed that verbal victimization 

at Tx predicted increases in depressive symptoms at TX+1 (B = 1.31, SE = .38, p = .001), 

while depressive symptoms at TX did not significantly affect verbal victimization at TX+1 

(B = .01, SE = .01, p = .17). 

Following this, a multilevel unconditional model was fitted. Results showed that the 

interclass correlation coefficient (ICC) for depressive symptoms were .19, .21 and .28 for 

the three assessments respectively, indicating that about 19-28% of the variance in 

children’s depressive symptoms could be attributed to classroom level effects. The 

variances of the random slope (variance = 6.00, SE = 2.65, p = .02) and random intercept 

(variance = 0.41, SE = 0.19, p = .03) were both significant, which indicated that the 

(magnitude of) the association between victimization and depression (random slope) and 

the classroom level of depression (random intercept) varied significantly across classes.  

Classroom Prosocial Behavior and the Association Between 

Verbal Victimization and Depressive Symptoms 

We then added classroom prosocial behavior as a predictor of the random slope and 

the random intercept. Results (in Table 2) show a significant effect of classroom prosocial 

behavior on the random slope, indicating that the magnitude of the individual-level link 
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from verbal victimization to the development of depression differed as a function of the 

classroom level prosocial behavior (B = 1.09, SE = 0.28, p < .001). The effect from 

classroom prosocial behavior on random intercept was not significant (B = – 0.04, SE = 

0.07, p = .62) suggesting that classroom-level depression was not affected by classroom 

level of prosocial behavior. 

Before breaking down the significant effect of classroom-level prosocial behavior on 

the random slopes of the individual-level effect of verbal victimization on depressive 

symptoms, we tested whether this effect remained significant when controlling for 

potential confounding variables at the individual and classroom level. At the individual 

level, children’s sex, number of reciprocal friends, and friends’ verbal victimization were 

added into the model as predictors of both verbal victimization and depressive symptoms. 

At the classroom level, classroom aggression was added as a predictor, next to classroom 

prosocial behavior, of the random intercepts and random slopes (see Figure 1). Results 

showed that the effect of classroom prosocial behavior on the random slopes remained 

significant after controlling for these potential individual and classroom level 

confounding variables (B = 1.12, SE = .24, p < .001). 

To break down the significant effect of classroom prosocial behavior on the random 

slopes of the association between verbal victimization to depressive symptoms, we 

probed the interaction term by estimating the confidence band of the links between verbal 

victimization and depressive symptom development (Preacher, Curran, & Bauer, 2006). 

To this end, we calculated the significant region, which is also a range of the classroom 

prosocial behavior, of the association between verbal victimization and depression. 

Table 2  Results of classroom-level effects on random slopes of the link between verbal 

victimization and depressive symptom and random intercepts of depressive symptom on classroom 

level 

Class-level Predictors 

Random Slope Random Intercept at TX+1 

B SE p B SE p 

Random intercept at TX    0.94 0.14 <.001 

Intervention status 0.40 0.75 .60 – 0.01 0.12 .95 

Classroom size 0.08 0.08 .31 – 0.02 0.01 .07 

Classroom Prosocial Behavior 1.09 0.28 <.001 – 0.04 0.07 .62 
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Table 1  Means, Standard Deviations and Correlations of Study Variables at Individual Level 

  M SD 2 3 4 5 6 7 8 9 10 11  

Study variables              

1 Verbal victimization T1 .09 .14 −           

2 Verbal victimization T2 .17 .17 .69*** −          

3 Verbal victimization T3 .18 .18 .58*** .78*** −         

4 Depressive symptoms T1 .00 1.49 .57*** .48*** .33*** −        

5 Depressive symptoms T2 .00 1.54 .50*** .43*** .37*** .74*** −       

6 Depressive symptoms T3 .00 1.51 .49*** .45*** .46*** .64** .76***       

Control variables              

7 Number of reciprocal friend T1 .70 .81 –.13* –.07 –.02 –.07 –.11* –.06      

8 Number of reciprocal friend T2 .81 .87 –.20** –.12* –.11* –.11* –.10 –.16*** .54***     

9 Number of reciprocal friend T3 .85 .92 –.17** –.11* .02 –.14* –.10 –.15*** .49*** .57***    

10 Verbal victimization of friends T1 .24 .39 .52*** .42*** .52*** .42*** .40*** .50*** .01 –.12 –.03   

11 Verbal victimization of friends T2 .48 .47 .46*** .68*** .66*** .20** .15* .31*** –.03 –.08 –.12 .59***  

12 Verbal victimization of friends T3 .55 .56 .50*** .72*** .86*** .35*** .36*** .42*** –.01 –.16** –.07 .66*** .74*** 

Note. *p < .05, **p < .01, ***p < .001. 
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Figure 2  Illustration of the effect of verbal victimization on depressive symptoms in classes with 

classroom prosocial behavior at –0.28 SD (the lowest level of classroom prosocial behavior to have 

significantly positive association between verbal victimization and depression), mean and at +1 SD 

Results showed that the confidence band is outside the range [–12.34 SD, –0.28 SD]. 

Specifically, the link of verbal victimization to depressive symptoms would be 

significantly negative (high verbal victimization low depression) when the classroom 

norm of prosocial behavior is lower than –12.34 SD. Given that a classroom with –12.34 

SD levels of prosocial behavior does not exist in reality, this result indicates that such a 

negative association between verbal victimization and depressive symptoms is unlikely 

to occur. The other end of the confidence band furthermore showed that the association 

between verbal victimization and depressive symptoms becomes significantly positive 

when classroom prosocial behavior is higher than –0.28 SD from the mean. This indicates 

that verbal victimization significantly predicted increases in depressive symptoms when 

the victimized child was in a classroom with a prosocial behavior of just below the mean 

(–0.28 SD) or higher. Figure 2 illustrates the association between verbal victimization and 

depressive symptoms when classroom prosocial behavior is at this critical level (–0.28 

SD), at the level of the sample mean and at 1 SD higher than the mean sample. It shows 

that even at a slightly-below-average level of classroom prosocial behavior, individual 

level of exposure to verbal victimization predicted increases in depressive symptoms. The 
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more prosocial the classrooms are, the stronger the link of individual exposure to verbal 

victimization and the development of depressive symptoms becomes. 

DISCUSSION 

The present study examined the role of classroom norms of prosocial behavior in the link 

between elementary school children’s verbal victimization experiences and the 

development of depressive symptoms over fifth and sixth grade. Our results show that 

classroom descriptive norms of prosocial behavior significantly modify the link between 

verbal victimization and depressive symptoms. Specifically, children who were verbally 

victimized experienced a higher level of depressive symptoms if they were in classrooms 

where many children were prosocial, compared to victimized children who came from 

less prosocial classes.  

Our findings are in line with previous studies that addressed the role of classroom 

disruptive norms (i.e., classroom aggression). They found that the negative impact of 

individuals’ victimization experiences on emotional and behavior adjustment was less 

profound in aggressive classrooms (Brendgen et al., 2015; Schacter & Juvonen, 2015). 

Our study added to these studies by exploring a positive (i.e., prosocial) classroom norm. 

Moreover, the present study also found that classroom prosocial behavior remained a 

moderator of the association of verbal victimization on children’s depressive symptoms, 

even after accounting for the factors that in previous studies were found to be important, 

namely classroom aggression, children’s reciprocal friendships and the victimization 

experiences of their reciprocal friends (Brendgen et al., 2013; Morrow et al., 2018; 

Schacter & Juvonen, 2018). This indicates that the effect of the classroom prosocial norm 

is independent of the effect of classroom aggression, as well as the effect of individual-

level factors. Collectively, these previous studies and our current study indicate that the 

classroom context is an essential element and that both the positive and negative features 

of a classroom are crucial when evaluating the influence of an individual social stressor, 

such as victimization, on children’s emotional adjustment. Importantly, the result of this 

and previous studies all suggest that it may be the misfit between the victims’ personal 

victimization experience and the classroom context that aggravates the adverse effect of 
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verbal victimization on maladjustment such as depressive symptoms development in 

children. 

Our study also extends previous studies by looking at depression as an outcome of 

peer victimization when exploring group norm effects in a longitudinal framework. 

Previous studies that tested group norm effects in a longitudinal framework have focused 

on children’s (self-perceived) social cognition skills (self-perceived social competence or 

self-blaming attribution; Morrow et al., 2018; Schacter & Juvonen, 2015), instead of 

depression. While impaired self-perception is described as one of the reasons why 

victimized children might experience emotional distress and become depressed (Bosacki, 

Dane, Marini, & YLC‐CURA, 2007; Grills & Ollendick, 2002; Perren et al., 2013; Troop-

Gordon & Ladd, 2005), it is likely that the longitudinal link from victimization to 

depression would also moderated by classroom-level factor. Our study brought this 

knowledge further by testing specifically depression as the outcome. Our findings, jointly 

with those about self-perceptions, may thus indicate that group norms may aggravate 

(positive norms) or alleviate (negative norms) the pathway from victimization 

experiences to impaired self-perception and symptoms of internalizing psychopathology 

such like depression. 

At a first glance, our findings do not concur with the hypothesis of a potential 

protective effect of the prosocial classroom norm in the link between victimization and 

depressive symptoms, as such a negative association was not found. This might be 

explained by the possibility that the prosocial and supportive resources in the class are 

often less available to the victimized children because being victimized by some peers 

might result in augmented rejection and exclusion of victims by the whole class (Lopez 

& DuBois, 2005; Salmivalli & Isaacs, 2005). Furthermore, being victimized might also 

impair victims’ propensity to enlist other’s help (Barchia & Bussey, 2010; Visconti, 

Sechler, & Kochenderfer-Ladd, 2013), even when classmates in fact might be able to 

help. This may especially be the case for verbal victimization. Alternatively, the social 

support theory (Davidson & Demaray, 2007; Hupcey, 1998) also suggested many other 

factors that affect whether a supportive social network could actually be protective. For 

example, even when being offered help and support, victimized children might not 

subjectively feel supported, because they may care more about the broken connections 

with peers rather than the support they received from other classmates (Kawabata, Tseng, 
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& Crick, 2014). However, the interpretation of our findings remains speculative, because 

children’s subjective feelings of support were not assessed in the present study. Our 

findings, therefore, need to be interpreted as not directly contradicting the social support 

process. Nevertheless, the results do suggest that merely being in a classroom where 

children generally perceive their classmates as nice to each other does not protect 

victimized children from developing depressive symptoms, and in fact may result in 

stronger effects in the opposite direction. In spite of this, our findings do not imply that a 

prosocial classroom is harmful per se. In contrast, our results showed that, overall, there 

was less verbal victimization in prosocial classrooms. It’s the influence of verbal 

victimization to some particular children that was aggravated in prosocial classes. 

LIMITATIONS 

The results of this study need to be seen in light of several limitations. First, the sample 

of the present study was predominantly of Caucasian background (90%), with children 

from ethnic minorities were underrepresented in the present sample comparing to the 

national level in the Netherlands (around 20%; Statistics Netherlands, 2017). Therefore, 

caution is needed to generalize our findings to children with more diverse ethnical 

backgrounds. For instance, for children coming from cultures with a collectivistic 

orientation, fitting in the group might be even more important than in individualistic 

cultures (Hornsey, Jetten, McAuliffe, & Hogg, 2006). Thus, the misfit effect might be 

even stronger for those children. Second, the classes included in the present study are 

very stable in that all the children (except for those who dropped out since their classroom 

identification remained unknown) stayed in the same class throughout the studied period. 

It might be that the effect from the classroom norm is stronger in these stable classes than 

in less stable classes, because in stable classrooms the norm might be enhanced over time, 

which in our study is reflected by the increasingly stronger across-time correlations of the 

prosocial norm. Besides, because of the limited sample size and number of classrooms, 

the present study focused only on one classroom-level predictor (prosocial norms) and 

included one classroom-level control variable (aggression norms). The classroom context 

is a dynamic social environment in which multiple aspects, such as aggression and 

prosocial behavior, might also interact in their impact on children’s development. 
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Namely, some classrooms might score high on prosocial behavior and low on aggressive 

behavior, while other classrooms might be more mixed with high scores on both prosocial 

behavior and aggression. Future studies need to take this potential complexity of 

classroom environment into consideration. Moreover, the present study did not include 

measures that may explain why being victimized in a prosocial class increased these 

children’s risks of developing depressive symptoms. It thus could not offer insight into 

the possible underlying processes explaining how classroom behavior moderated these 

victimized children’s drift towards developing depressive symptoms. 

IMPLICATIONS AND CONCLUSION 

The finding that victimized children in classes with average or above average levels of 

prosocial behavior are more likely to develop depressive symptoms has several 

implications. On a general level, our results implicate that research on the development 

of depressive symptoms should consider social stressors both at the individual and the 

classroom level. It also implies that elementary school teachers, school counsellors and 

clinicians, should be especially aware of the children who are (verbally) victimized 

despite the general prosocial climate of the classroom. In addition, classroom-based 

interventions aimed at facilitating prosocial classroom norms should not only focus on 

the overall improvement of prosocial behaviors in classes but especially consider 

individual children who are still left out when the classroom as a whole becomes more 

prosocial. 
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he elementary school period is important for the development of prosocial skills. 

The increasing complexity of social interactions with age-matched peers during this 

period, together with the increased expectations that children are able to behave in a 

socially competent way, may set high demands on the (pro)social skill development of 

children in this period. Indeed, prosocial behavior, such as cooperating, helping or being 

generous to others during the elementary school period plays a very important role in 

forming and maintaining positive interpersonal relationships with peers. Children who do 

not develop such satisfying relationships, potentially due to a lack of prosocial behavior, 

are at risk for psychological maladjustment, such as depressive and aggressive symptoms 

(Eisenberg et al., 2015). In this thesis, I focused on the normative development of 

prosocial behavior, and studied the influence of the complex interplay between the peer 

environment and prosocial behavior on children’s developmental outcomes. 

Although there are some variations across countries, the elementary school years 

typically covers the period from 6 to 12 years. After children enter this formal school 

context, the frequency of interactions with peers and the different contexts in which 

interactions take place dramatically increases (Parker et al., 2015; Rubin et al., 2014). 

These changes in children’s peer interactions have been found to impact the development 

of prosocial behavior (Zimmer-Gembeck et al., 2005). Vice versa, children’s prosocial 

behavior during elementary school also becomes of increasing importance for the 

development of satisfying relationships with peers. Indeed, children’s relationships with 

peers have been found to be influenced by their prosocial behavior (Woodward & 

Fergusson, 1999). Despite the importance of prosocial behavior for children’s social 

adjustment, our knowledge on the development of children’s prosocial behavior, its 

interplay with their peer context, and the influence of this interplay on children’s 

emotional and behavioral development is still far from complete. Therefore, in this thesis, 

two overarching topics were addressed:  

1. How does children’s prosocial behavior develop during the elementary school years 

and does this development of prosocial behavior depend upon who the child is asked 

to interact with? 
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2. What is the power of prosocial behavior in terms of its influence on children’s peer 

relationship development and children’s social, emotional and behavioral adjustment? 

Specifically, how does children’s individual engagement in prosocial behavior - and 

prosocial behavior at the classroom level - influence individual children’s social, 

emotional and behavioral (mal)adjustment development during the elementary school 

years? 

THE NORMATIVE DEVELOPMENT OF PROSOCIAL 

BEHAVIOR IN THE PEER CONTEXT DURING 

ELEMENTARY SCHOOL 

Prosocial behavior is a key to children’s social and psychological wellbeing during the 

elementary school years (Layous et al., 2012). Despite this, knowledge on the normative 

development of prosocial behavior across this forming period is lacking. In chapter 2 of 

this thesis, I explored the developmental patterns of a specific form of prosocial behavior, 

namely children’s sharing behavior with others, during the elementary school period. 

Importantly, I explored how characteristics of the recipient may affect the development 

of sharing behavior. The results in chapter 2 showed that across recipients, prosocial 

behavior of children was stable or slightly decreased across grades two to six of 

elementary school. The finding that sharing across the elementary school period remained 

mostly stable was in line with a previous study that found that prosocial behavior – at 

least with regard to sharing – stayed stable or decreased in elementary school (Nantel-

Vivier et al., 2014).  

However, already in grade 2 of elementary school, children were very specific in their 

willingness to share with others depending on whom they were sharing with, and these 

level differences in the amount of sharing remained relatively the same across ages 8 to 

12 years. Specifically, children were most prosocial towards their best friends, with whom 

they on average shared approximately 50% of their recourses. As expected, children were 

least willing to share with peers that they disliked, and on average only shared 10-20% of 

their resources with these peers. The level of sharing with anonymous peers was in-

between children’s sharing with friends and disliked peers. Similar to our findings, 
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previous studies also found that elementary school children tended to be more prosocial 

or less prosocial depending on with whom they were interacting. However, most of those 

studies were cross-sectional (Güroğlu et al., 2014; Kuhlmeier et al., 2014; Paulus & 

Moore, 2014). The few longitudinal studies on sharing behavior with different recipients 

were not consistent in the type of sharing assessment that were used throughout time or 

covered a relatively short period in elementary school. Thus, these studied were less well 

suited to provide information on the within-person stability of sharing with different 

recipients (Malti et al., 2012; Malti et al., 2016). The findings of the present thesis add to 

this existing literature by showing that differentiation in towards whom children are 

prosocial is already apparent at the start of elementary school and remains stable when 

children progress through the elementary school years. Overall, our findings suggest that 

the development of children’s prosocial behavior over the elementary school period is not 

so much a matter of increases or decreases. The levels of prosocial behavior are rather 

stable – at least for sharing – but children’s actual tendency to share highly depends upon 

the interpersonal relationship between the child and the recipient of the prosocial acts. 

THE POWER OF PROSOCIAL BEHAVIOR IN THE 

PEER CONTEXT DURING ELEMENTARY SCHOOL 

In addition to understanding how prosocial behavior may develop during elementary 

school, we also investigated how the prosocial development of children may influence 

their peer relationships, as well as how prosocial behavior may affect children’s social, 

emotional and behavioral development. We explored prosocial behavior at the individual 

level and at the classroom level. Collectively, the results of chapters 2 – 5 suggest that the 

development of prosocial behavior was linked to children’s peer relationships and played 

a vital role in children’s social, emotional and behavioral development. 

The results in chapter 2 of this thesis showed that lower levels of prosocial behavior 

generally co-existed with poorer acceptance, or more rejection, among peers. Indeed, 

across recipients, it was found that children who shared less, were disliked more by their 

peers. In addition, it was found that when children continued to share less and less with 

disliked peers over time, they became increasingly more disliked/rejected themselves 

throughout the elementary school years. In contrast, a positive link between sharing and 
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peer likeability/acceptance was only found for sharing with a best friend. Thus, being 

prosocial may particularly protect children against being disliked by classmates, and may 

even protect children from developing a vicious cycle of developing increasingly poorer 

peer relationships and becoming increasingly less prosocial. 

In chapter 3, it was found that children with a certain genetic component of the 

oxytocin receptor gene (OXTR) single-nucleotide polymorphism rs53576, which 

previously has been associated with prosocial behavior (Wu & Su, 2015), was also 

associated with high levels and with an increase in positive peer relationships over time. 

In addition to the results in the main body of Chapter 3, we also found, that children’s 

prosocial behavior mediated the effect of OXTR rs53576 on likeability among peers (see 

supplementary material). Overall, the results indicated that part of the genetic effect on 

children’s positive peer relationship development was explained by the prosocial 

behavior that they showed in the peer context. Thus, prosocial behavior might be one of 

the explanatory factors that may underlie the association between certain (OXTR) 

genotypes and positive peer relationships. 

Apart from studying associations between levels of prosocial behavior and peer 

relationships, the present thesis also found that changes in prosocial behavior can scaffold 

children’s positive relationship development with peers and subsequently their emotional 

and behavioral adjustment. The findings in chapter 4 showed that an increase in 

kindergarten children’s prosociality predicted an improvement in their social preference 

among classroom peers one year later. This increased prosocial behavior and the resulting 

improved social preference protected children against developing depressive symptoms 

and aggressive behaviors over the course of kindergarten to first grade elementary school. 

In contrast, if children did not increase in their prosocial behavior, they remained being 

poorly preferred among peers. This, in turn, placed them at risk of developing depressive 

symptoms and aggressive behaviors. These findings provide unique insight in the role of 

prosocial behavior on social and emotional development, and suggests that helping 

children who experience peer relationship difficulties to increase their prosocial behavior, 

may be an important behavioral tool to assist children in forming and maintaining positive 

peer relationships. Moreover, the formation of positive peer relationships, already in 

kindergarten and first grade, may protect children from developing depressive symptoms. 
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This may illustrate the power of prosocial behavior as a tool to regulate children’s social 

development and to prevent children from developing symptoms of psychopathology. 

The results in chapters 2 – 4 all highlighted the positive effects of children’s own 

prosocial behavior on their development. In chapter 5, we studied the effect of prosocial 

behavior at the classroom level. We questioned whether it is true that all children are 

better off if they are surrounded by prosocial classmates. The results reported in chapter 

5 showed some beneficial effects of being in a prosocial classroom. However, they also 

showed that a prosocial classroom is not always positive for all children. In fact, in this 

chapter we found that a prosocial classroom environment may sometimes be harmful for 

children. Indeed, the results indicated that levels of bullying are generally lower in 

classrooms that are high on prosocial behavior. However, if children were bullied in a 

classroom where classmates generally were prosocial, we found that these bullying 

victims might experience even more adversity, (i.e., depressive symptoms), compared to 

those who were bullied in classes with less prosocial classmates. This indicates that a 

prosocial context might aggravate the detrimental influence of adverse peer experiences 

such as being the victim of bullying. Thus, even though being surrounded by prosocial 

peers generally is beneficial for children, as was also shown in chapters 3 and 4 of the 

present thesis, we should be aware of its potential adverse influences for children who are 

left out of the prosocial network.  

Collectively, the empirical studies depicted in chapters 2 – 5 of this thesis showed that 

prosocial behavior during the elementary school period does not increase, but that the 

characteristics of the recipient greatly affect the level of children’s prosocial behavior. 

The results reported in this thesis also showed that prosocial behavior may be a powerful 

tool for children to help them regulate their social relationships with peers. Higher levels 

of prosocial behavior, regardless of which type of peer children interact with, protect 

children from being disliked by classmates. When children increase their prosocial 

behavior, this may translate in becoming more preferred by peers. This increased 

preference among peers, in turn, may protect children from developing symptoms of 

psychopathology during elementary school. However, prosocial behavior is not always 

positive. The ‘dark side’ of prosocial behavior may lie at the classroom level. That is, in 

prosocial classrooms, victimization is less likely to occur than in lower prosocial 

classrooms. However, the child that is nonetheless victimized in an overall highly 
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prosocial classroom, is at increased risk of developing symptoms of depression during 

elementary school. 

LIMITATION AND DIRECTION FOR FUTURE STUDIES 

The present thesis contributed to a better understanding of the development of children’s 

prosocial behavior in the peer context and the influence of prosocial behavior on 

children’s social, emotional and behavioral adjustment. However, in addition to the 

specific limitations mentioned in each of the empirical chapters, a number of overarching 

limitations need to be considered when interpreting the findings of the present thesis.  

First, the samples used in the present thesis were not randomly selected from the 

general Dutch population. The children who participated in the studies of the present 

thesis all came from convenience samples, as they were situated in schools that were the 

first to accept our invitation to participate in the research projects. When approaching 

these schools, the schools were asked to participate in a longitudinal research project, 

sometimes even spanning the entire elementary school period. This may have resulted in 

the inclusion of schools that were willing and capable to participate in such a long-term 

research endeavor. How the included schools relate to the broader pool of elementary 

schools in the Netherlands is uncertain. Also, although participation rates of children in 

the studies were high, possibly as a consequence of the school selection, the samples 

studied somewhat deviated from the general Dutch population. For instance, compared to 

the general population in the Netherlands, our samples were from somewhat higher 

socioeconomic status and children came predominantly from a Caucasian/Western 

ethnical background. Therefore, we cannot be certain that our findings generalize to 

populations with a more diverse ethnical and socioeconomic background. For instance, 

some studies have shown that prosocial behavior development of children is stimulated 

by family-oriented cultural values that are particularly characteristic of more collectivistic 

cultures (Knight, Carlo, Mahrer, & Davis, 2016), because prosocial behavior is seen as a 

social norm. 

Second, all the studies included in the present thesis are limited to the peer context 

within elementary schools. Children of course have peer relationships and friends outside 

their own class, for example, schoolmates from other classes, playmates in the 
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neighborhood and friends in sports and hobby clubs. Peer connections outside the school 

context have been found to affect children’s emotional and behavioral maladjustment 

(e.g., McAdams, Salekin, Marti, Lester, & Barker, 2014), and it is thus very likely that 

children’s prosocial behavior may also influence their emotional and behavioral 

adjustment through affecting their peer relationships outside the school environment. 

However, based on the studies reported in the present thesis we cannot be certain that our 

findings can be generalized to contexts outside the school environment. Future studies 

may consider to investigate the influence of peers outside children’s own classroom on 

prosocial behavior development, as well as the influence of prosocial behavior in other 

peer contexts. 

Third, different measures to capture forms of prosocial behaviors were used across 

the studies in the present thesis. Although our findings across these different measures of 

prosocial behavior all pointed in a similar direction, we were not able to investigate 

potential differential effects for different forms of prosocial behavior. Hence, based on 

our studies we cannot be certain that each of the forms of prosocial behavior studied has 

a similar or a dissimilar impact on children’s social, emotional and behavioral adjustment. 

In addition, most previous studies focused on prosocial behaviors such as instrumental 

helping, costly sharing, comforting and cooperating (Dunfield & Kuhlmeier, 2013; 

Dunfield et al., 2011). Other types or indicators of prosocial behavior, such as 

temperamental prosociality or prosocial personality traits (Tost et al., 2010), affiliative 

prosocial behavior (e.g., nodding while others are talking; Kogan et al., 2011), or more 

generally doing other people a favor and being nice towards others (Padilla-Walker & 

Christensen, 2011) were also investigated in previous studies. It is uncertain how the 

results of this thesis translate into these non-studied forms of prosocial behavior. 

Finally, although the studies of the present thesis covered different ages, the ages 

studied were limited to the kindergarten and elementary school period. It is uncertain 

whether the findings can be generated to other age ranges. For example, during 

adolescence, youths become more oriented towards peers and peer interactions become 

more sophisticated than in childhood (Choukas-Bradley & Prinstein, 2014). Future 

studies may try to apply a longitudinal design that covers larger age ranges to explore 

whether the findings in the present thesis can be generalized to the years beyond the 

elementary school period. 
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IMPLICATIONS FOR RESEARCH AND PRACTICE 

The findings of the present thesis have several implications for future research. 

First of all, the present thesis showed that the interaction between children’s personal 

characteristics and the characteristics of the recipient of the prosocial acts is very complex 

and needs to be explored further to increase our understanding of how children’s prosocial 

behavior develops. For example, although we found that the extent to which children are 

prosocial behavior generally is stable or declines during elementary school (Chapter 2), 

some children showed increases in prosocial behavior (Chapter 4). Future studies may 

want to explore in more detail why certain children show stable levels of prosocial 

behavior or even decrease in prosociallity, while others increase their prosocial behavior. 

In this regard, a first step might be to focus on children’s socio-cognitive capabilities that 

contribute to the individual differences in prosocial behavior. A few examples would be 

empathy, sympathy, emotional regulation and perspective taking (Eisenberg et al., 1996; 

Eisenberg et al, 2017; Padilla-Walker & Christensen, 2011). Other important factors that 

might also explain the prosocial individual differences would be the temperament or 

personality traits of children or parenting behaviors and styles (Padilla-Walker & 

Christensen, 2011; Pastorelli et al., 2016; Rothbart, Ahadi, & Hershey, 1994; Waller et 

al., 2012).  

Second, the present thesis clearly indicates that children’s prosocial behavior is 

closely associated with their development of psychopathology symptoms. Future 

researchers may consider to include positive behaviors when studying developmental 

psychopathology. Although positive behaviors are increasingly accepted as different 

constructs than the positive end of negative behaviors, few studies have actually 

considered them as separate dimensions, especially in developmental psychopathology 

research. In order to get the full picture of the dynamic and complex system of children’s 

psychological development, it is necessary to investigate the role and influence of positive 

behaviors, such as prosocial behavior, in the development of maladjustment.  

Moreover, the present thesis also emphasized the importance of considering the 

prosocial behavior recipient when studying prosocial behavior in real social settings. 

During middle and late childhood, the recipients matters not only regarding to which 

extent children behave prosocial, but the recipient might also influence how children may 
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adjust their prosocial behavior throughout development. Studying prosocial behavior in 

the context of different recipients is very important to discover how prosocial behavior 

develops and how it may interact with children’s social, emotional and behavioral 

adjustment. 

Third, our findings also emphasized the multiple roles and effects that prosocial 

behavior can have at both the individual level and the classroom level in the real social 

elementary school context. This indicates the necessity to study prosocial behavior both 

on the individual level and the classroom level when investigating children’s social, 

emotional and behavioral development. Through including the whole classroom as a 

focus, studies may be able to capture the dynamic association between classroom 

characteristics and individual children’s development. 

In addition to the research implications, the present thesis also has several implications 

for (clinical) practice. First, our finding that prosocial behavior influences children’s 

social, emotional and behavioral development indicates that it is very important that 

school-based intervention programs shift focus onto positive child development such as 

prosocial behavior development. Currently interventions that focus on reducing negative 

behaviors and interventions that focus on promoting positive behavior are both regularly 

implemented in school practice (Comer, Chow, Chan, Cooper-Vince, & Wilson, 2013; 

Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011; Taylor, Oberle, Durlak, & 

Weissberg, 2017; Wilson & Lipsey, 2007; Wilson, Lipsey, & Derzon, 2003). Although 

preventions that focus on positive behaviors, such as the Social Emotional Learning 

programs (SEL, Durlak et al., 2011), have been found to have very promising effects, it 

seems more schools had chosen preventions that focus mainly on reducing negative 

behaviors, at least in some countries (National Research Council and Institute of Medicine 

committee of United State, 2009). Moreover, it is more often that schools value treatment 

over prevention interventions and do not implement any intervention until problems rises. 

Preventive intervention programs like SEL have neem found to significantly improve 

children’s social, emotional and behavioral adjustment and the effects were found still 

robust at 6 months to 18 years after the intervention (Durlak et al., 2011; Taylor et al., 

2017). As also shown in the present thesis, positive behaviors, such as prosocial behavior, 

might profoundly change the social and interpersonal environment of children, which - in 

turn - reduces the risk of experiencing maladjustment. School leaders and teachers may 
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consider to implement more positive-oriented preventive interventions that aim to 

promote positive behaviors, building and enhancing children’s positive social skills, and 

that provide opportunities for prosocial interactions with peers (Osher et al., 2016).  

More importantly for the school practice, the findings of the present thesis also 

emphasize the importance to monitor children’s prosocial behavior at the classroom level. 

Currently, most schools set up their monitor system only at the individual level. However, 

the present thesis, as well as other studies, have showed that some classroom-level 

indicators may completely change the individual-level associations. For example, the 

improvement in positive behavior on the overall classroom level does not necessarily 

benefit each child in the classroom (Huitsing et al., 2018). Thus, monitoring indicators 

only at the individual level may overlook their potential classroom-level effects for 

specific children. Teachers and other professionals at schools should be aware of this 

counterintuitive effect and pay attention to the potential adverse effect of a generally 

positive classroom atmosphere. Therefore, including both the classroom-level and 

individual-level indicators in the monitoring system would help teachers to have a 

complete view on the whole picture of children’s development. 

CONCLUSION 

In sum, the present thesis confirmed the importance of children’s prosocial behavior for 

a positive social, emotional and behavioral development during elementary school. We 

found that while prosocial behavior generally positively influences children’s peer 

relationships, children’s prosocial behavior in the peer context may not increase during 

elementary school. However, those children who did show increases in prosocial behavior 

developed more positive peer relationships, which subsequently decreased these 

children’s risk for developing psychopathology symptoms. However, it is important to be 

aware that prosocial behavior may not always be positive for all children, and that a 

general prosocial classroom context might place some children at a larger risk of 

developing depressive symptoms when they are bullied in in a prosocial class. 
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ENGLISH SUMMARY 

Prosocial behavior refers to acts that benefit others but have no obvious or direct benefit 

or personal gains for the actor. There is increasing evidence showing that children’s social 

experiences with same-age peers in elementary school are important for their prosocial 

development. In the formal elementary school setting, children frequently interact with a 

wide range of peers in a more diverse context, with less adult supervision than in 

preschool. The intensive and dynamic interactions with peers make them important and 

unique socializing agents for children to learn, adjust, and apply their prosocial behavior. 

Likewise, while learning and applying prosocial behavior with peers, their prosocial 

behavior also inevitably changes children’s relationship with peers.  

Despite the likely dynamic interplay between children’s prosocial behavior 

development and their relationship with peers in elementary school, research that 

addresses the development and influences of children’s prosocial behavior in the school 

peer context, especially using longitudinal approach, is still scarce. Moreover, having 

mutual and satisfying relationship with peers during elementary school is essential for 

children’s social, emotional, and behavioral adjustment. It is therefore critical to conduct 

more research, especially using a longitudinal design, to investigate how prosocial 

behavior influences children’s peer experience, and how the interplay between children’s 

prosocial behavior and peer relations influences children’s emotional and behavioral 

adjustment. 

The present thesis set out to get a better understanding of the development of 

children’s prosocial behavior and its influence on children’s social, emotional and 

behavioral adjustment in the peer context of elementary school. Two overarching topics 

were addressed in this thesis. The first topic was to explore how children’s prosocial 

behavior develops in the peer context across elementary school. Specifically, we 

investigated how a form of prosocial behavior, namely costly sharing with peers (i.e., best 

friends, disliked peers, and unidentified peers), develops across grades two to six of 

elementary school (chapter 2). The second topic was about the influence of children’s 

prosocial behavior on their social, emotional and behavioral development. Specifically, 

we explored how children’s prosocial behavior may be linked to or influence their 
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relationships with peers, as well as their emotional and behavioral adjustment (chapter 2, 

3 & 4). In addition to this, we studied prosocial behavior at the aggregated classroom 

level. We explored how classroom levels of prosocial behavior may influence the 

association of individual children’s peer experience with psychological adjustment 

(chapter 5). 

Data from four different samples were used to answer the aforementioned research 

questions. All children in the studies attended mainstream elementary schools in the 

Netherlands, with a predominant number of children having a Caucasian/Dutch 

background (minimum of 75% or higher per sample). Across samples, different forms of 

prosocial behavior (e.g., costly sharing, helping, comforting, being nice) were assessed 

via different informants (e.g., self-report, peer nomination, and teacher report). Together 

the samples covered the developmental period from kindergarten (age 5) to the final year 

of elementary school (age 12 years). 

Research goal 1: The Development of Prosocial Behavior in Elementary 

School 

Findings in chapter 2 showed that children’s sharing behavior generally stayed stable or 

slightly decreased during the elementary school years. However, the level of sharing 

behavior differed vastly depending on the recipients of the sharing. Specifically, children 

were most prosocial towards their best friend and least prosocial towards their disliked 

peer, while their prosocial level towards an unidentified peer stayed in-between 

comparing with their best friends and disliked peers. The results also showed that the 

differences across recipients stayed relatively stable from second to the sixth grade of 

elementary school. 

Research goal 2: The Influence of Prosocial Behavior in Elementary School 

on children’s social, emotional and behavioral adjustment 

In chapters 2 to 5, we investigated how children’s social, emotional and behavior 

adjustment may be influenced by their prosocial behavior from two different 

perspectives: the individual (chapter 2 to 4) and the classroom (chapter 5) perspective.  

In chapter 2, the association between the developmental trajectories of prosocial 

behavior and children’s peer relationships was investigated. We found that children who 

shared less, regardless of the recipients, were more disliked by their peers. In addition, 
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sharing less and doing so less over time with a disliked peer, were coincided with 

increasingly being disliked by peers throughout the elementary school years. In contrast, 

children who shared more with their best friends were generally more liked by their 

classmates. The finding indicates that being prosocial overall may protect children against 

being disliked by classmates, while being prosocial to best friends may help children 

become more liked by peers in general. 

In chapter 3 and corresponding supplementary section, the prosociality-related genetic 

makeup of individual children was investigated. We found that a genetic polymorphism 

(OXTR rs53576), which was associated with children’s prosocial behavior, was also 

associated with children’s peer likeability, dislikeability and friendship. These findings 

suggest that children’s genetic makeup may be one of the factors that drives the effect of 

prosocial behavior on positive peer relationships.  

In chapter 4, we explored whether increase in children’s prosocial behavior contribute 

to improved peer relationships, which may subsequently reduce the risk of developing 

symptoms of depression and aggressive behavior among these children. Results showed 

that increase in children’s prosocial behavior during kindergarten results in improvement 

regarding their sociometric standing, namely social preference, among peers. This 

improved preference among peers, in turn, reduced these children’s risk of developing 

depressive symptoms and aggressive behaviors. Overall, these findings suggest that 

prosocial behavior among children could be a powerful tool to improve their preference 

among peers, which consequently protects them from developing emotional and 

behavioral problems. 

In chapter 5, we examined the aggregated level of children’s prosocial behavior in a 

classroom to study how classroom levels of prosocial behavior may affect the link 

between individual children’s exposure to relational victimization and depressive 

symptoms. Surprisingly, our results evidence a healthy context paradox. Specifically, we 

found that children were less bullied in classrooms with high level of prosocial behaviors; 

nevertheless, if they got bullied in such a class, the detrimental effect of bullying was 

amplified by the high levels of classroom prosocial behavior. In other words, children 

who were bullied in more prosocial classrooms developed more depressive symptom than 

those bullied in a less prosocial context. 
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Overall, the findings showed that prosocial behavior has a profound influence on 

children’s peer relationships. If children increase their prosocial behavior, this may 

protect them from becoming rejected by classmates and improve their sociometric 

standing among classroom peers which, in turn, reduce their risk of developing emotional 

and behavioral problems. However, we also found that prosocial behavior may not be 

beneficial for children all the time. Specifically, children who are bullied in overall highly 

prosocial classrooms may have higher risk to develop emotional problems because the 

detrimental effect of bullying to the victim is magnified by the prosocial norm in the class.  

Conclusion 

In sum, the present thesis confirmed the importance of children’s prosocial behavior to 

their social, emotional and behavioral development during elementary school. We found 

that although prosocial behavior, specifically sharing behavior, does not increase during 

elementary school, being prosocial is appreciated by classroom peers and is associated 

with better sociometric positions among classmates. Moreover, if children could put some 

effort to increase their prosocial behavior, they will benefit from it even more. 

Specifically, children can obtain improved peer relationships as rewards of their increases 

in prosocial behavior. These improved peer relations, in turn, decrease the risk of 

developing depressive and aggressive symptoms. Furthermore, children could benefit not 

only from their own prosocial behaviors, but also from prosocial behaviors in the 

classroom. In other words, children from high prosocial classrooms are less likely to be 

bullied than those in low prosocial classrooms. However, it is also important to be aware 

of the potential ‘dark side’ of prosocial behavior. Specifically, an overall high prosociality 

in a class may amplify children’s risk of developing depressive symptom after being 

bullied.  

The aforementioned findings suggest that when elementary schools systematically 

invest in fostering children’s (pro)social-emotional competences and behavior, they can 

achieve improved social relations among children and less behavioral and emotional 

difficulties of children. However, schools and teachers should be aware that no single 

child should be left behind as the left-behind child is at particular risk of developing 

emotional problems while the classroom become overall prosocial.  
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