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Abstract

Centrality is an indicator of an individual's relative importance within a social group.
Predictors of centrality in best friendship networks were examined in 146 children (70 boys,
76 girls, Mage= 9.95). Children completed measures of social confidence, social desirability,
friendship quality, school liking, and loneliness, and nominated their best friends from within
their class at two time points, 3 months apart. Multigroup path analysis revealed gender
differences in the antecedents of centrality. Social confidence, social desirability, and
friendship quality predicted changes in the indicators of centrality in best friend networks
over time. In boys’ social behaviour positively predicted changes in centrality whereas in
girls’ social behaviour negatively predicted changes in centrality. Together, these findings
suggest that some aspects of social behaviour are influential for centrality in best friend
groups.

Key words: best friends, peer relationships, school adjustment, social network analysis,

centrality



Running head: DYNAMICS OF BEST FRIEND NETWORKS 3

Centrality in Children's Best Friend Networks: The Role of Social Behaviour
Children’s best friends are a distinct type of peer relationship: Best friendships are high
quality dyadic peer relationships characterised by greater levels of positivity than other peer
relationships (Sebanc, Kearns, Hernandez, & Galvin, 2007). Mutual best friends during
childhood are important for psychosocial development (Sebanc et al., 2007), ameliorating the
negative impact of bullying (Hodges, Boivin, Vitaro, & Bukowski, 1999), and reducing
somatic symptoms in girls (Jellesma, Rieffe, & Terwogt, 2008).

Classrooms provide one of the most influential social contexts for the emergence of peer
networks with positive peer relationships yielding positive developmental outcomes (Betts,
Rotenberg, Trueman, & Stiller, 2012; Fabes, Hanish, Martin, Moss, & Reesing, 2012).
However, because classroom composition is often managed by school staff, classrooms
represent a relatively institutionalised peer group (Howes, 2010). Nevertheless, whilst
classroom composition may be predetermined by external factors, a popularity and friendship
network structure still emerges (Jansson, 2000). Group identities also influence peer
relationships in school (Rutland et al., 2012). Consequently, the individual factors that
determine children’s status in best friend networks within classrooms may be less resolute
and warrant consideration. However, relatively little is known about the factors that predict
centrality in children’s best friend networks derived from class groups. Therefore, this study
represented one of the first attempts to address this issue in 9- to 11-year-olds over 3 months.

Social network analysis allows exploration of complex relationships between individuals
within social groups (Wey, Blumstein, Shen, & Jordan, 2008). Centrality is an indicator of
an individual’s relative importance within a group compared to other group members and the
complete network (Borgatti, 2005). Individuals with high levels of centrality are regarded as
important for the group’s function as they provide the cohesive links between other group
members (Gifford-Smith & Brownell, 2003). Node degree, betweenness, and share centrality

in children’s best friend networks were examined in the present study. Together, these
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centrality measures reflect different aspects of the extent to which a child is embedded in the
classroom best friend network whilst taking in to account best friendships between other class
members (see Carolan, 2013).

Node degree reflects the extent to which an individual is connected to others within the
network regardless of how others are related in the network (Carolan, 2013). Total degree
was assessed to represent the extent that a child nominated others as best friends and was
nominated as a best friend. Betweenness centrality represents how connected an individual is
within the group and their role as a link or ‘gatekeeper’ between subgroups within the group
(Croft, James, & Krause, 2008). In best friend networks, high betweenness would denote a
child who maintained links within the network and who would rely less on other children as
intermediaries to make links in the network. For example, a child might either nominate a
large number of friends themselves or act as a link between multiple friendship groups within
the class. Share denotes the proportion of a network that individuals belong to as a
proportion of the ties within a network (Haythornthwaite, 1996). For best friend networks,
share reflects how connected a child is within the network in terms of the proportion of
friendships that they occupy within the class. Whilst previous research suggests that degree
and betweenness centrality are influential for psychosocial adjustment (e.g., Gest, Graham-
Bermann, & Hartup, 2001; Lansford et al., 2009; Witvlieta, van Lierb, Brendgen, Koot, &
Vitaro, 2010), little is known about the influence of share.

Social dominance theory (Sidanius & Pratto, 1999) provides a theoretical account of
children’s social network status. Specifically, social dominance theory posits that through
social aggression individuals who maintain centrality, and who are dominant, receive a
disproportionate amount of attention (Halwley, 1999). Central individuals maintain their
position through controlling the distribution of resources which are often access to other
social contacts and social partners. Together, these behaviours constitute an adaptive method

of enhancing peer standing and reputation within the group (Neal, 2010). However, as
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children age they recognise that aggression may be an inappropriate strategy to maintain
social position (Hawley, 1999) and other antecedents are likely to influence social position
(Kindermann & Gest, 2011). Therefore, the current study examined the extent to which
social behaviours were antecedents of 9- to 11-year-olds’ centrality in classroom best
friendship networks over three months.

Social confidence represents the extent to which an individual can disclose to, relate to,
and successfully interact with others in the social arena (Rice, Kang, Weaver, & Howell,
2008). Children with low social confidence, and who experience social anxiety, tend to
appear nervous during social interactions (Cartwright-Hatton, Tschernitz, & Gomersall,
2005), and are prone to peer rejection (La Greca, Dandes, Wick, Shaw, & Stone, 1988).
Consequently, social confidence may foster children’s social position and centrality in best
friend networks.

Behaving in a socially desirable way may facilitate social status because attribution
processes underpin peer interactions (Hennessy, Swords, & Heary, 2008). For example,
sixth-graders judged actual and hypothetical peers more favourably when they behaved in a
socially desirable manner than when they engaged in deviant behaviour (Juvonen, 1991).
However, engaging in socially desirable behaviour may result in children initiating fewer
social interactions (Lahaderne & Jackson, 1970) and this may be particularly the case for
girls who often want to avoid social disapproval (Crandall, 1966). Therefore, children’s
propensity to behave socially desirably was examined as a predictor of centrality in best
friend networks.

Friendship quality pertains to the extent to which a particular friendship provides children
with support, resources, and provisions (Gifford-Smith & Brownell, 2003). Friendship
quality is associated with friendship stability: Higher quality friendships are more stable
(Bukowski, Hoza, & Boivin, 1994) and provide greater resources (Gifford-Smith &

Brownell, 2003). High quality friendships may facilitate children’s social network position
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because they promote desirability as an interaction partner (Ladd, Kochenderfer, & Coleman,
1996). Therefore, it is likely that friendship quality will predict centrality in best friend
networks.

Children who dislike school are often regarded less positively by their teachers and peers
(Hauser-Cram, Durand, & Warfield, 2007). Positive peer relationships and friendships
positively predict school liking in adolescents (Wilkinson, 2010). However, whether
children’s school liking predicts centrality in best friend networks remains unclear. Positive
attitudes toward school may mean that children are more likely to initiate contact with their
peers and, as such, be more central to the classroom best friend network.

Estimates of the proportion of children who experience loneliness vary; Stoeckli (2009)
found that 38% of children reported experiencing loneliness in school. Children who
experience loneliness have weaker social ties and smaller social networks (Parker & Asher,
1993) and may display withdrawn behavioural styles (Renshaw & Brown, 1993). However,
previous research has tended to explore children’s propensity to experience loneliness by
focusing on its association with their social interactions (e.g., Cassidy & Asher, 1992) rather
than reversing the direction of causality to explore the extent to which loneliness can
influence social status. The present study addressed this issue because children who feel
lonely may develop a self-awareness which means that they may not have the confidence or
social skills to initiate peer interactions (Margalit, 1998) and, as such, may be less central in
best friend networks.

Gender differences occur in children’s social relationships: Girls tend to favour having a
smaller group of more intimate peers whereas boys tend to favour having larger less intimate
social networks (Erwin, 1995). Along with these structural differences, gender differences
occur in how children maintain their social network position. For example, girls may
maintain centrality by relational aggression (Gifford-Smith & Brownell, 2003). Therefore,

gender was explored as a potential moderator.
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The present study examined 9- to 11-year-olds centrality in best friend networks derived
from class groups over 3 months. It was hypothesised that increased social confidence, social
desirability, friendship quality, and school liking and decreased loneliness would predict
increases in degree, betweenness, and share in best friend networks. Multigroup path
analysis was used to examine gender as a potential moderator in these relationships, although
as this was exploratory analysis direct predictions for gender were not made.

Method
Participants

One hundred and 98 (89 male, 98 female, and 11 gender unknown) 9- to 11-year-olds (M
=9.95 years, SD = .63) were recruited at Time 1 from 8 classrooms across 5 primary
schools. The schools were drawn from a range of catchment areas; four of the schools had a
catchment area below the UK national average for professional employment and above the
UK national average for unemployment (Office of National Statistics, 2011). One of the
schools had a catchment area above the UK national average for professional employment
and below the UK average for unemployment. At Time 1, the overall response rate was
91.20% and ranged from 69.56% to 92.59% and the sample was predominately white (85%).

The final data comprised 146 (70 male and 76 female) children and was reduced because
of missing data. No significant differences occurred between those children who remained in
the sample and those who withdraw for any of the Time 1 outcome measures (p > .05).
Measures

Best friend nominations. Following Parker and Asher’s (1993) procedure, participants
were provided with a list comprising all classmates with parental consent and asked to
identify as many best friends as they wanted (Mooys Time 1 = 2.69, SDboys Time 1 = 1.34, Mgirls Time 1
= 3.11, SDyjris Time 1 = 2.82, Muoys Time 2 = 2.44, SDuoys Time 2= 2.75, Mgiris Time 2 = 3.13, SDgirls Time
»=2.77). The nominations were used to calculate the indicators of centrality. Degree

reflected the number of friendship nominations a child made and received. Betweenness
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indicated children’s propensity to maintain links between groups in the classroom. Share
denoted the proportion of friendships they had relative to class size.

Social confidence. The 17-item social confidence subscale from the Coping Resources
Inventory Scales for Educational Enhancement (McCarthy, Seraphine, Mathney, & Curlette,
2000) assessed confidence (e.g., “I keep thoughts to myself”). Participants responded to the
items using a 5-point scale ranging from 1 (Strongly agree) to 5 (Strongly disagree); items
were reverse coded and summed so high scores indicated higher social confidence. The scale
demonstrated good internal consistency at Time 1 (o =.88) and Time 2 (o = .92) and stability
over time, r(125) = .81, p < .001.

Social desirability. The 12 item Crandall Social Desirability Scale for Children Form A
(Carifio, 1994) assessed self-reported propensity to engage in socially desirable behaviour
using a True (1) / False (2) response format (e.g., “When I make a mistake, I always admit
that [ am wrong”). Items were recoded such that low scores indicated a propensity to engage
in socially desirable behaviour. The scale demonstrated acceptable internal consistency at
Time 1 (a=.71) and Time 2 (a. = .73) and modest stability over time, r(130) = .68, p <.001.

Friendship quality. The Multidimensional Friendship Qualities Scale (Bukowski et al.,
1994) was used to assess friendship quality across five subscales assessing: Companionship
(4 items e.g., “My friend and I spend all our free time together”, Time 1 o = .68 and Time 2,
a=.66, r(154) = .47, p <.001), conflict (4 items e.g., “I can get into fights with my friend”,
Time 1 a=.71 and Time 2 a =.75, r(154) = .41, p <.001), help/aid (5 items e.g., “My friend
helps me when I’m having trouble with something”, Time 1 a =.76 and Time 2 o= .77,
r(154) = .40, p <.001), security (5 items e.g., “If I have a problem at school or at home, I can
talk to my friend about it”, Time 1 o.= .80 and Time 2 o= .75, r(154) = .42, p <.001), and
closeness (5 items e.g., “I feel happy when I am with my friend”, Time 1 a = .73 and Time 2

a=.79, r(154) = .51, p <.001). Children responded to the items using a 5-point scale ranging
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from 1 (Strongly agree) to 5 (Strongly disagree) with higher scores indicative of higher
friendship quality.

School liking. The 11-item Liking for School Questionnaire (Ireson & Hallam, 2005)
assessed children’s attitudes toward school (e.g., “This is a good school”), happiness in
school (e.g., “I am very happy when I am in school”), the value of school (e.g., “School work
is worth doing”), and the relationship to school (e.g., “The school and I are like...”). The
children responded to the questions using a 5-point scale ranging from 1 (Strongly agree) to 5
(Strongly disagree) for items 1-9, a 4-point scale for question 10 ranging from 1 (Very
important)to 4 (Not important at all), and a 5-point scale for question 11 ranging from 1
(Good friends) to 5 (Enemies). ltems were reverse coded and then summed such that high
scores indicated higher levels of reported school liking. The scale had moderate internal
consistency at Time 1 (o =.74) and Time 2 (oo =.79) and acceptable stability over time,
r(158) = .69, p <.001.

Loneliness. A four item ‘pure’ measure of loneliness derived from the Loneliness and
Social Dissatisfaction Questionnaire (Asher, Rymel, & Henshaw, 1984) was used to assess
experiences of loneliness in school using a 5-point scale ranging from 1 (Not true at all) to 5
(Always true). The items were summed such that high scores indicated greater reported
loneliness in school (e.g., “I feel alone at school”). The items had good internal consistency
at Time 1 (a.=.86) and Time 2 (o = .85) with modest stability over time, r(166) = .60, p <
.001.

Procedure

Children completed the questionnaires twice over a three month period during a class
session. They were asked to work independently, to keep their answers confidential, and
informed that it was not a test. Head teachers initially gave consent; parents were informed
of the study and given the option of withdrawing their son/daughter from the sample. The

children also gave their verbal assent.
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Results
Analysis strategy
Each classroom served as a social network and the best friend nominations were analysed
separately at each time using Ucinet version 6 (Borgatti, Everett, & Freeman, 2002).
Participants’ normalised degree, betweenness, and share scores were used in subsequent
analysis to adjust for differences in class size.
Gender differences in the measures of centrality for children’s best friend networks were

examined through a series of t tests: No significant differences occurred (Table 1).

Concurrent associations among measures

Correlations were performed to examine the concurrent associations between the measures
at Time 1 (Table 2) and Time 2 (Table 3) separately according to gender; these revealed that
the various centrality measures are not redundant but rather assess different aspects of
centrality at both times (Carolan, 2013).

For boys, degree was positively associated with school liking and closeness at Time 1:
Scoring higher on degree was associated with higher school liking and closeness. Degree at
Time 2 was positively associated with school liking, companionship, help, and security at a
trend level: Scoring higher on degree was associated with higher on these measures. Degree
was also negatively associated with loneliness at Time 2: Scoring higher on degree was
associated with lower loneliness. Betweenness was positively associated with confidence and
conflict at Time 2: Having higher betweenness was associated with higher confidence and
conflict. Finally, share was positively associated with companionship and help and
negatively associated with loneliness and confidence at Time 2: Having a higher share score

was associated with higher companionship and help and lower loneliness and confidence.
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For girls, share was negatively associated with confidence and positively associated with
competence and school liking at Time 1: Having a higher share of the network was associated
with lower confidence scores, higher competence, and higher school liking. At Time 2, share
was positively associated with school liking, social desirability, and closeness, and negatively
associated with confidence: Having a higher share score was associated with higher scores on

these measures. The magnitude of the reported associations was small to modest.

Longitudinal relationships between measures

Multigroup path analysis was used to examine whether social confidence, propensity to
engage in socially desirable behaviour, friendship qualities, school liking, and loneliness at
Time 1 predicted changes in centrality in best friend networks. The friendship qualities
subscales were treated as separate variables rather than as a latent variable of friendship
quality as conflict loaded below the recommended .60 (Netmeyer, Bearden, & Sharma,
2003). Degree, betweenness, and share at Time 2 were the outcome variables and the
corresponding variables at Time 1 were included to examine the stability of these
characteristics, to control for base line, and to examine change in the measures. AMOS
version 18 was used for the analysis and groups were created according to gender to explore
potential gender differences.

The initial model which included paths between all of the predictor and outcome variables
was an adequate fit of the data: Comparative fit index (CFI) = .96 and root mean square error
of approximation (RMSEA) =.063 (Byrne, 2001). However, the chi-square indicated that
the model was not a complete fit, y 2(50) = 78.22, p < .01, (Schumacker & Lomax, 1996) and
a number of paths were not significant in either group. The non-significant paths were

removed in turn and the fit statistics recalculated until all paths were significant in at least one
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model. School liking and loneliness at Time 1 did not predict any of the centrality measures
at Time 2. The final model was a good fit of the data, CFl = .94, and RMSEA = .058 (Figure
1 with standarised regression weights for boys and Figure 2 with standarised regression
weights for girls, for ease of presentation only significant paths are presented). However, the
chi-square indicated the model was not a complete fit, ¥2(76) = 113.14, p < .01.

Byrne’s (2001) procedure was used to examine gender as a moderator; all paths were
constrained to be equal across groups and then individually unconstrained and gender
differences assessed using chi-square change. Constraining all paths indicated that there
were gender differences, Ax?(28) = 2314.07, p< .001.

For boys, the stability of centrality in best friend networks was low with the exception of
betweenness. Degree and betweenness positively predicted changes in degree and
betweenness over time and the path for betweenness was significantly stronger in boys,
Ay*(1) = 76.87, p< .001. There was no such evidence of stability for share.

There was also evidence of longitudinal relationships between the centrality measures for
boys. Share negatively predicted changes in betweenness: Higher share of the network
predicted decreases in betweenness over time and this path was significantly stronger in boys,
Ay3(1) = 27.48, p< .001.

For girls, there was only very modest evidence of stability of centrality in best friend
networks: Degree, betweenness, and share at positively predicted changes in degree,
betweenness, and share over time. The share and degree paths were significantly stronger in
girls, Ay?(2) = 23.20, p< .001, and Ay?(1) = 16.35, p< .001, respectively.

Evidence of longitudinal relationships between some of the centrality measures also
emerged for girls. Share at positively predicted changes in degree: Higher share predicted
increases in degree over time. Similarly, at a trend level, degree positively predicted changes
in betweenness: Higher degree predicted increases in betweenness over time, and this path

was significantly stronger in girls, Ay?(1) = 236.92, p< .001.



Running head: DYNAMICS OF BEST FRIEND NETWORKS 13

In boys, at a trend level, friendship conflict negatively predicted changes in degree over
time: Higher levels of conflict in friendships predicted decreases in degree over time, and the
path was significantly stronger in boys, Ay?(1) = 6.21, p< .05. Social confidence and
friendship competence positively predicted changes in betweenness: Higher social confidence
and friendship competence predicted increases in betweenness over time. Similarly,
friendship closeness negatively predicted changes in betweenness: Higher levels of closeness
in friendships predicted decreases in betweenness over time, and this path was significantly
stronger in boys, Ay?(1) = 13.69, p< .01. Finally, friendship security and social confidence at
negatively predicted changes in share: Higher levels of security and higher levels of social
confidence predicted deceases in share over time. The path between social confidence and
share was significantly stronger in boys, Ay?(1) = 248.89, p< .001.

For girls, social desirability negatively predicted changes in degree: Acting socially
desirably predicted decreases in degree over time, and this path was significantly stronger in
girls, Ay?(1) = 6.29, p< .05. Similarly, at a trend level, friendship competence negatively
predicted changes in degree: Lower levels of friendship competence predicted increases in
degree over time. Social confidence positively predicted changes in betweenness: Higher
social confidence predicted increases in betweenness over time. At a trend level, friendship
closeness negatively predicted changes in betweenness: Higher levels of friendship closeness

predicted decreases in betweenness over time.

Discussion
Aspects of 9- to 11-year-olds’ social behaviour predicted changes in centrality in best
friend networks, drawn from classroom groups, over 3 months when centrality at Time 1 was

controlled for. The relationships varied according to centrality measure which supported
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Carolan’s (2013) proposition that social network structure changes according to the indicator
of centrality. The findings also provided empirical support of social dominance theory and
the proposition that older children’s social position is determined by behaviours other than
aggression (Hawley, 1999). Gender differences also occurred: Boys’ social behaviour
positively predicted changes in centrality and girls’ social behaviour negatively predicted
changes in centrality.

In boys, friendship conflict predicted changes in degree at a trend level indicating that
boys who have higher levels of conflict within their friendships have relatively fewer ties
within the best friend network over time. The finding may have occurred for two reasons: (a)
the importance of social skills form developing and maintaining friendships (Sebanc et al.,
2007) and (b) the underlying reasons for the conflict (see Abecassis, 2003). Specifically, it
could be that 9- to 11-year-old boys who engage in more conflicts in their friendships are
regarded as less desirable and as such receive fewer friendship nominations which would
reduce their degree. Alternatively, boys with greater levels of conflict in their friendships
may nominate fewer children as best friends which would also reduce their degree.

In girls, changes in degree were negatively predicted by the propensity to engage in
socially desirable behaviour: Acting socially desirably reduced the number of best friendship
nominations the girls made and received. This finding supported the previous research that
suggested girls who engage in socially desirable behaviour avoid social interactions
(Crandall, 1996; Lahaderne & Jackson, 1970); in the context of the present study it would
mean that they received fewer best friendship nominations which reduced their degree. Also
in girls, lower levels of friendship competence predicted increases in degree which may
reflect differences between dyadic and group relationships: Some girls may not necessarily
have the skills to maintain competent friendships with a particular individual but may be
more skilful at maintaining connections with a number of peers which would be reflected in a

greater number of nominations which would enhance share.
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For boys and girls, changes in betweenness over time were positively predicted by social
confidence. High levels of betweenness are indicative of a child who is well connected in the
network and who relied less on others to make links between subgroups in the network.
Therefore, behaving confidently likely enhances children’s ability to control the flow of
information within the network and fulfil a strategically important role (Croft et al., 2008). In
boys, friendship competence predicted increases in betweenness and friendships characterised
by closeness predicted decreases in betweenness.

Boys’ friendship security and social confidence negatively predicted changes in share: As
friendship security and social confidence increased their share decreased indicating that they
were less connected in the network relative to the overall proportion of friendships that they
occupied. Conversely, for girls social behaviour did not predict changes in share. Social
dominance theory offers an explanation for this counterintuitive finding as the results suggest
that other factors are important in determining an individual’s share of the network (Neal,
2010). Neal argues that the importance that individuals place on equality versus hierarchy
may influence their social behaviour. Consequently, future studies should also examine the
relative value children attach to their social status as this may also influence their centrality.

Whilst the findings suggest that children’s social behaviours predict network centrality in
best friend groups differences according to gender emerged. These gender differences may
reflect the variation in children’s social network structure that has been previously attributed
to gender preferences (Erwin, 1995). The identified gender differences also have
implications for social skills programmes designed to enhance social status. For example, for
boys these should focus on developing competency skills. These skills could be enhanced
through interventions similar to the Promoting Alternative Thinking Strategies developed by
Greenberg and Kusche (1993). However, such skill development needs to be balanced
against the possible reduction in the share of the network for socially confident boys with

secure friendships found in the current study and the evidence that only one best friend is
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needed to ameliorate the effects of negative peer experiences (e.g., Kochenderfer-Ladd &
Skinner, 2002).

Although, there was some evidence of stability of degree and betweenness within best
friend groups, for boys and girls, and share for girls, this was lower than expected. However,
whilst previous studies have reported limited stability in children’s social networks
(Kindermann, 2007), the duration of the present research was shorter than previous studies
suggesting that children’s social networks are fluid in nature. In future, researchers should
examine the factors that influence the lack of stability in centrality in children’s best friend
networks derived from class groups. Adopting a more frequent examination of the social
networks would permit examination of whether those children that exhibit high betweenness
and low degree act as a “weak link” between friendship cliques within the classroom while
capturing the fluctuations in best friend nominations. Gaining further understanding of the
antecedents of network centrality could assist in social skills intervention development
because as Hamm and Zhang (2010) note individuals who are central to the social network
can exert a lot of influence on their peers and this influence is not always positive.

One limitation of the study was the attrition of the sample between Time 1 and Time 2 and
the reduction in sample size could have potentially reduced the variability within the sample
thus limiting the strength of effect (Howitt & Cramer, 2003). Also, the relatively
homogenous sample is a further limitation of the study; future research should aim to
replicate these findings with a more heterogeneous sample. However, through using
unrestricted best friend nominations it allowed us to explore the social dynamics within the
classroom in a more complete way (Poulin & Dishion, 2008) although future studies could
also follow Hamm and Zhang’s (2010) recommendations to examine social relationships in
the broader context of the school and out of school.

In summary, the present study demonstrated that network centrality in best friendship

groups within classrooms was predicted by aspects of social relationship behaviour.
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Additionally, the research yielded evidence of gender differences in these relationships. The
present research is one of the first studies to highlight the importance of children’s social
behaviour for determining their status within best friend groups and the findings can be used
to inform researchers’ and practitioners’ attempts in designing interventions to enhance social

skills, relationships, and identifying children at risk of isolation.



Running head: DYNAMICS OF BEST FRIEND NETWORKS 18

References

Abecassis, M. (2003). | hate you just the way you are: Exploring the formation, maintenance,
and need for enemies. New Directions for Child and Adolescent Development, 102, 5-22.

Asher, S. R., Hymel, S. & Renshaw, P. D. (1984) Loneliness in children, Child Development,
55, 1456-1464. doi:10.1111/1467-8624.ep7303017

Betts, L. R., Rotenberg, K. J., Trueman, M., & Stiller, J. (2012). Examining children’s peer
acceptance using the Social Relations Model: The consequences for school adjustment.
British Journal of Developmental Psychology, 30, 303-325. doi: 10.1111/j.2044-
835X.2011.02041.x

Borgatti, S. P. (2005). Centrality and network flow. Social Networks, 27, 55-71.
doi:10.1016/j.socnet.2004.11.008

Borgatti, S. P., Everett, M. G., & Freeman, L. C. (2002). Ucinet for windows: Software for
social network analysis. Harvard, MA: Analytic Technologies.

Bukowski, W. M., Hoza, B., & Boivin, M. (1994). Measuring friendship quality during pre-
and early adolescence: The development and psychometric properties of the friendship
qualities scale. Journal of Social and Personal Relationships, 11, 471-484. doi:
10.1177/0265407594113011

Byrne, B. M. (2001). Structural equation modeling with AMOS: basic concepts, applications
and programming. Mahwah, NJ: Erlbaum.

Carolan, B. V. (2013). Social network analysis and education: Theory, methods &
applications. Thousand Oakes, CA: Sage.

Carifio, J. (1994). Sensitive data and students’ tendencies to give socially desirable responses.
Journal of Alcohol and Drug Education, 39, 74-84.

Cartwright-Hatton, S., Tschernitz, N., & Gomersall, H. (2005). Social anxiety in children:
Social skills deficit, or cognitive distortion? Behaviour Research and Therapy, 43, 131-

141. doi:10.1016/j.brat.2003.12.003.



Running head: DYNAMICS OF BEST FRIEND NETWORKS 19
Cassidy, J., & Asher, S. R. (1992). Loneliness and peer relations in children. Child

Development, 63, 350-365. doi: 10.1111/].1467-8624.1992.tb01632.x

Crandall, V. C. (1966). Personality characteristics and social and achievement behaviors
associated with children’s social desirability response tendencies. Journal of Personality
and Social Psychology, 4, 477-486.

Croft, D. P., James, R., & Krause, J. (2008). Exploring animal social networks. Princetown,
NJ: Princeton University Press

Erwin, P. (1995). Friendship and peer relations in children. Chichester: John Wiley & Sons.

Fabes, R. A., Hanish, L. D., Martin, C. L., Moss, A., & Reesing, A. (2012). The effects of
young children’s affiliations with prosocial peers on subsequent emotionality in peer
interactions. British Journal of Developmental Psychology, 30, 569-585. doi:
10.1111/5.2044-835X.2011.02073.x

Gest, S. D., Graham-Bermann, S. A., Hartup, W. W. (2001). Peer experience: Common and

unique features of number of friendships, social network centrality, and sociometric
status. Social Development, 10, 23-40. doi: 10.1111/1467-9507.00146

Gifford-Smith, M. E., & Brownell, C. A. (2003). Childhood peer relationships: Social
acceptance, friendships, and peer networks. Journal of School Psychology, 41, 235-284.
doi:10.1016/S0022-4405(03)00048-7

Greenberg, M. T., & Kusche, C. A. (1993). Promoting social and emotional development in
deaf children: The PATHS project. Seattle: University of Washington Press.

Hamm, J. V., & Zhang, L. (2010). School contexts and the development of adolescents’ peer
relations. In J. L. Meece & J. S. Eccles (Eds), Handbook of research on schools,
schooling, and human development (pp. 128-145). Abingdon, Oxon: Routledge.

Hauser-Cram, P., Durand, T., & Warfield, M. E. (2007). Early feelings about school and later
academic outcomes of children with special needs living in poverty. Early Childhood

Research Quarterly, 22, 161-172. doi:10.1016/j.ecresq.2007.02.001.



Running head: DYNAMICS OF BEST FRIEND NETWORKS 20

Hawley, P. H. (1999). The ontogenesis of social dominance: A strategy-based evolutionary
perspective. Developmental Review, 19, 97-132. doi: drev.1998.0470

Haythornthwaite, C. (1996). Social network analysis: An approach and technique for the
study of information exchange. Library & Information Science Research, 18, 323-342.
doi: 10.1016/S0740-8188(96)90003-1

Hennessy, E., Swords, L., & Heary, C. (2008). Children’s understanding of psychological
problems displayed by their peers: A review of the literature. Child: Care, Health and
Development, 34, 4-9. d0i:10.1111/j.1365-2214.2007.00772.X.

Hodges, E. V. E., Boivin, M., Vitaro, F., & Bukowski, W. M. (1999). The power of
friendship: Protection against an escalating cycle of peer victimization. Developmental
Psychology, 35, 94-101. doi: 10.1037/0012-1649.35.1.94

Howes, C. (2010). Peer groups and children’s development. Chichester, West Sussex: Wiley-
Blackwell.

Howitt, D., & Cramer, D. (2003). An introduction to statistics in Psychology (Revised 2"
ed.) Harlow, Essex: Prentice Hall.

Ireson, J., & Hallam, S. (2005). Pupils’ liking for school: Ability grouping, self-concept and
perceptions of teaching. British Journal of Educational Psychology, 75, 297-311.
doi:10.1348/000709904X24762

Jansson, 1. (2000). Popularity structure in friendship networks. Social Networks, 21, 339-359.
doi: 10.1016/S0378-8733(99)00016-7

Jellesma, F. C., Rieffe, C., & Terwogt, M. M. (2008). My peers, my friend, and I: Peer
interactions and somatic complaints in boys and girls. Social Science and Medicine, 66,
2195-2205. doi: 10.1016/j.socscimed.2008.01.029

Juvonen, J. (1991). Deviance, perceived responsibility, and negative peer reactions.

Developmental Psychology, 27, 672-681. doi: 10.1037/0012-1649.27.4.672



Running head: DYNAMICS OF BEST FRIEND NETWORKS 21

Kindermann, T. A. (2007). Effects of naturally existing peer groups on changes in academic
engagement in a cohort of sixth graders. Child Development, 78, 1186-1203. doi:
10.1111/5.1467-8624.2007.01060.x

Kindermann, T. A. & Gest, S. D. (2011). Assessment of the peer group: Identifying naturally
occurring social networks and capturing their effects. In: K. H. Rubin, W. M. Bukowski,
& B. Laursen, (Eds.), Handbook of peer interactions, relationships, and groups. (pp. 100-
120). NewYork, NY: Guilford.

Kochenderfer-Ladd, B., & Skinner, K. (2002). Children’s coping strategies: Moderators of
the effects of peer victimization. Developmental Psychology, 38, 267-278.

La Greca, A. M., Dandes, S. K., Wick, P., Shaw, K., & Stone, W. L. (1988). Development of
the social anxiety scale for children: Reliability and concurrent validity. Journal of
Clinical Child Psychology, 17, 84-91. doi: 10.1207/s15374424jccp1701_11

Ladd, G. W., Kochenferfer, B. J., & Coleman, C. C. (1996). Friendship quality as a predictor
of young children’s early school adjustment. Child Development, 67, 1103-118.

Lahaderne, H. M., & Jackson, P. W. (1970). Withdrawal in the classroom: A note on some
educational correlates of social desirability among school children. Journal of Educational
Psychology, 61, 97-101. doi: 10.1037/nh0028914

Lansford, J. E., Costanzo, P. R., Grimes, C., Putallaz, M., Miller, S., & Malone, P. S. (2009).
Social network centrality and leadership status: Links with problem behaviors and tests of
gender differences. Merrill Palmer Quarterly, 55, 1-25. doi:10.1353/mpq.0.0014.

Margalit, M. (1998). Loneliness and coherence among preschool children with learning
disabilities. Journal of Learning Disabilities, 31, 173-180. doi:
10.1177/002221949803100207

MccCarthy, C. J., Seraphine, A. E., Mathney, K. B., & Curlette, W. L. (2000). Factor analysis
of the coping resources inventory scales for educational enhancement. Measurement and

Evaluation in Counseling and Development, 32, 199-215.



Running head: DYNAMICS OF BEST FRIEND NETWORKS 22

Neal, J. W. (2010). Social aggression and social position in middle childhood and early
adolescence: Burning bridges or building them? The Journal of Early Adolescence, 30,
122-137. doi: 10.1177/0272431609350924.

Netemeyer, R. G., Bearden, W. O., & Sharma, S. (2003). Scaling procedures: Issues and
applications. Thousand Oaks, California: Sage Publications.

Office of National Statistics (2011). 2011 Census data. Retrieved from

http://www.ons.gov.uk/ons/datasets-and-tables/index.html accessed 18/07/13

Parker, J., & Asher, S. R. (1993). Friendship and friendship quality in middle childhood:
Links with peer group acceptance and feelings of loneliness and social dissatisfaction.
Developmental Psychology, 29, 611-621.doi: 10.1037/0012-1649.29.4.611

Poulin, F., & Dishion, T. J. (2008). Methodological issues in use of peer sociometric
nominations in middle school youth. Social Development, 17, 908-921.
doi:10.1111/j.1467-9507.2008.00473

Renshaw, P. D., & Brown, P. J. (1993). Loneliness in middle childhood: Concurrent and
longitudinal predicators. Child Development, 64, 1271-1284. doi: 10.1111/].1467-
8624.1993.th04200.x

Rice, M., Kang, D., Weaver, M., & Howell, C. C. (2008). Relationship of anger, stress, and
coping with school connectedness in fourth-grade children. Journal of School Health, 78,
149-156. doi: 10.1111/j.1746-1561.2007.00277.X

Rutland, A., Cameron, L., Jugert, P., Nigbur, D., Brown, R., Watters, C. ... Le Touze, D.
(2012). Group identity and peer relations: A longitudinal study of group identity,
perceived peer acceptance, and friendships amongst ethnic minority English children.
British Journal of Developmental Psychology, 30, 283-302. doi: 10.1111/j.2044-

835X.2011.02040.x


http://www.ons.gov.uk/ons/datasets-and-tables/index.html

Running head: DYNAMICS OF BEST FRIEND NETWORKS 23
Sebanc, A. M., Kearns, K. T., Hernandez, M. D., & Galvin, K. B. (2007). Predicting having

a best friend in young children: Individual characteristics and friendship features. Journal
of Genetic Psychology, 168, 81-96. doi: 10.3200/GNTP.168.1.81-96

Schumacker, R. E. & Lomax, R. G. (1996) 4 beginner’s guide to structural equation
modelling. Mahwah, New Jersey, Lawrence Erlbaum Associates, Publishers.

Sidanius, J., & Pratto, F. (1999). Social dominance: An intergroup theory of social hierarchy
and oppression. Cambridge, Cambridgeshire: Cambridge University Press.

Stoeckli, G. (2009). The role of individual and social factors in classroom loneliness. The
Journal of Educational Research, 103, 28-39. doi: 10.1080/00220670903231169

Wey, T., Blumstein, D. T., Shen, W., & Jordan, F. (2008). Social network analysis of animal
behaviour: A promising tool for the study of sociality. Animal Behaviour, 75, 333-344.
doi: 10.1016/j.anbehav.2007.06.020.

Wilkinson, R. B. (2010). Best friend attachment versus peer attachment in the prediction of
adolescent psychological adjustment. Journal of Adolescence, 33, 709-717.
doi:10.1016/j.adolescence.2009.10.013.

Witvlieta, M., van Lierb, P. A. C., Brendgen, M., Koot, H. M., & Vitarod, F. (2010).
Longitudinal associations between clique membership status and internalizing and
externalizing problems during late childhood. Journal of Clinical Child & Adolescent

Psychology, 39, 693-704. doi: 10.1080/15374416.2010.501678.



Running head: DYNAMICS OF BEST FRIEND NETWORKS

Table 1
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Means and standard deviations for the centrality measures at Time 1 and Time 2, according

to gender and the results of t tests to examine gender differences

Boys Girls
M SD M SD t

Time 1

Degree 21.18 13.68 23.33 15.18 .90
Betweenness 3.53 6.52 3.64 6.55 10
Share .06 .06 .06 .06 10
Time 2

Degree 20.77 14.68 24.71 15.37 1.58
Betweenness 4.02 5.87 3.15 5.63 91
Share .05 .04 .06 .04 1.18
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Table 2

25

Summary of intercorrelations for measures of centrality, social behaviour, and school adjustment at Time 1 according to gender (boys above the

diagonal and girls below)

1 2 3 4 5 6 7 8 9 10 11 12
1. Betweenness 497 247 16 16 19 -.15 -.05 .00 .03 17 .01
2. Degree 607" 58" =17 317 .09 .06 .05 .09 .08 A3 24"
3. Share 19 55" -.22 22 .00 16 -.00 .05 -.03 15 10
4. Loneliness -.08 -.07 -.13 -357% 50" -25° -.02 .09 -.14 -.09 10
5. School liking .02 18 221 -.13 -.01 28" 13 -.18 .09 18 A7
6. Confidence .02 -.19 =347 4T -.29" -11 .05 14 -.02 -12 25"
7. Social desirability -13 -.03 16 -.08 487" =21 -.07 -.25" -.05 -.06 -.09
8. Competence 14 217 26" -37 28" -.34™ A5 21 667" AT 64"
9. Conflict -.02 -.22f -17 14 -12 13 -.13 -.35™ .04 .00 A2
10. Help .07 .04 13 -.34" 15 -.29" -03 .62 -48™ 55" .68
11. Security .05 .07 15 -35™ 247 -.28" 10 54" 617 78" 577
12. Closeness 12 14 .05 -27 207 -.28" .04 59" -43™ 79" 767

Note. df = 144, *** p< .001, **, p < .01, * p< .05, 'p<.10
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Table 3
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Summary of intercorrelations for measures of centrality, social behaviour, and school adjustment at Time 2 according to gender (boys above the

diagonal and girls below)

1 2 3 4 5 6 7 8 9 10 11 12
1. Betweenness 347 10 17 13 327 -.20 .07 24" .00 12 .01
2. Degree 637 907 -317 24" -.10 .09 26 .04 33" 207 .18
3. Share 39" 81" -36™ 12 -27" 15 25 -.06 29" 15 13
4. Loneliness .04 -.10 -.03 -31" 49™ -.14 -.35" 24" -417 =337 2267
5. School liking .04 A7 24" -.28" -.12 357 34" -.20 20 24" 28"
6. Confidence .09 -.15 -.23" 3777 -39 -17 -.237 12 =27 -.14 -.08
7. Social desirability .01 17 29" -.10 547" .37 -.00 -28° -12 -.07 -.02
8. Competence -.01 .09 18 -.28" 447 214 -.14 .03 697" 57" 70
9. Conflict -.10 -.14 -.01 A1 -.08 14 -.10 .01 13 -.06 .05
10. Help 14 25" 10 -.29™ 28" -27" 207 A4 -15 69" 71
11. Security .04 217 .18 -.33" 28" -.29™ 23" 457 337 69" 78"
12. Closeness 14 23" 23" -.25" 38" -14 24" 617 -7 707" 64"

Note. df = 144 , *** p< 001, **, p < .01, * p< .05, 'p<.10
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Figure 1. The final path analysis for the relationship between boys’, measures of

centrality, and social behaviour with standardised path coefficients, e = error, Tp

<.073, * p< .05, **p< .01, and *** p < .001.
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Figure 2.The final path analysis for the relationship between girls’ measures of

centrality, and social behaviour with standardised path coefficients e = error, 'p <.072,

* p< .05, **p< .01, and *** p < .001.



