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Abstract 

Entry into elementary school marks the beginning of a crucial shift in the amount and 

quality of time that children spend with their peers (Coie & Dodge, 1988). For many 5-

year olds, kindergarten provides the opportunity to encounter their first stable peer group. 

It is in the context of these interactions that children practice essential social skills, as 

well as develop a capacity to interact with others. For various reasons, however, many 

children have difficulty gaining acceptance into fundamental peer groups. For these 

children, the opportunities for peer interactions present in the early school years are 

limited and often characterized by a high degree of aggressive affect (Coie & Dodge, 

1988). Although previous research has reliably identified the individual affective states 

characteristic of rejected children during a typical peer interaction (Newcomb, Bukowski, 

& Pattee, 1993), it should be kept in mind that these expressions are embedded within a 

larger peer context, which plays an important role in how these dynamic processes unfold 

in real time (O’Connell, Pepler, & Craig, 1999). The purpose of the present study was to 

explore the application of a dynamic systems (DS) technique, state space grids (SSG), to 

the study of kindergarten peer processes and their impact on long-term psychopathology. 

Participants were 267 kindergarten children from a single school serving a predominantly 

low socioeconomic neighbourhood. In order to examine the social dynamics of 

interacting triads, moment-to-moment changes in affect were documented. Parent and 

teacher ratings of child conduct problems were also obtained at four measurement points. 

Consistent with previous research, both controversial and rejected children were more 

likely to express aggressive affect. Differential effects across sociometric groups were 

also replicated for both externalizing and internalizing ratings, where rejected children 
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were found to have significantly higher scores. Extending upon past research, the 

expression of particular triadic affective states were found to differ significantly across 

sociometric groups. Furthermore, specific triadic affective states were found to be related 

to the developmental trajectories of clinical outcomes. Overall, results of the present 

study extend previous findings on the expression of individual affective states through the 

application of DS principles and methodology.  
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Chapter 1: Introduction 

Over the past 20 years, theories and models of development have become 

increasingly more focused on determining how early experiences relate to long-term 

outcomes. In other words, there has been a shift from the “what” of development to a 

more process-oriented “how” (Hollenstein, 2007). In order to accommodate this shift, 

researchers have turned to a more systemic perspective, incorporating knowledge from 

other disciplines such as biology, mathematics, and physics (Bergman & Magnusson, 

1997; Bronfenbrenner, 1979; Fogel, 1993; Ford & Lerner, 1992; Gottlieb, 1991; Granic 

& Patterson, 2006; Lewis, 2000, 2005; Thelen & Smith, 1998; van Geert, 1994). Most 

prominently, this perspective can be identified as a dynamic systems approach to 

development. Recently, dynamic systems-based concepts and techniques (namely state 

space grid [SSG] analysis; Lewis, Lamey, & Douglas, 1999) have helped reconceptualize 

the basic processes of dyadic social interactions including, parent–child interactions 

(Granic & Lamey, 2002; Granic, Hollenstein, Dishion, & Patterson, 2003; Hollenstein, 

Granic, Stoolmiller, & Snyder, 2004), mother–infant communication (Hsu & Fogel, 

2003), and peer relations (Granic & Dishion, 2003). Through a modeling of the patterns 

of simultaneous affective states, these studies have ultimately revealed novel insights into 

human dyadic interactions. 

Although dynamic systems techniques have provided promising results in a 

number of studies thus far, investigations of the interactions among three or more 

individuals are conspicuously lacking. This is particularly pertinent to the study of 

children’s social development (Martin, Fabes, Hanish, & Hollenstein, 2005). Indeed, 

children’s daily social interactions commonly involve three or more children (e.g., Pepler 
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& Craig, 1997). In fact, one of the most salient interactions patterns among peers, social 

exclusion (e.g., rejection and neglect), requires a minimum of three children (Bierman, 

2004; Leary, 2001). In light of these findings, the present study was designed to 

overcome some of the limitations of previous dynamic systems research on children’s 

social dynamics through the following objectives: 

1. Extend previous dynamic systems research by exploring triadic peer processes in 

early childhood with the same dynamic systems methodology (SSG) that has revealed 

important findings in the structure of dyadic affect.  

2. Explore differences in peer affect across four categories of sociometric status (i.e., 

rejected, controversial, neglected, and popular) to determine whether these triadic 

interactions would differentiate rejected children from other status groups. 

3. Examine how these dynamic peer interaction patterns relate to the developmental 

trajectories of externalizing and internalizing symptomatology. Previously, rejected 

children, who are often excluded due to their aggressive affect, have been demonstrated 

to be at a heightened risk for both long-term aggressive and depressed affect. 

Thus, the present study acts as an exploratory investigation of the utility of 

analyzing triadic peer dynamics as a way of understanding peer affective processes in 

early childhood. The next section provides an in depth review of the significance of peer 

interactions in early childhood as they relate to long-term clinical outcomes, followed by 

a discussion of observational methodology as a means to studying peer interactions. 

Finally, a discussion of dynamic systems principles is presented in conjunction with the 

SSG technique used in this investigation. 
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Peer Interactions in Early Childhood 

Beginning at a very young age, children’s social contacts extend beyond the 

family to include a broader range of peers (Coie & Dodge, 1988). During the preschool 

years, children begin to develop preliminary friendships though the shared interest of 

cooperation, negotiation, and play (Gottman, 1983). While premature, these interactions 

can have a fundamentally unique impact on the developing child (Pepler & Craig, 1998). 

It is in the context of peer relations that children gain the opportunity to experiment with 

social conventions, master critical social skills, and experience intimacy (Hartup, 1983, 

1989). Although most children have the opportunity to participate in healthy peer 

relationships, there are others whose interactions with peers are much less successful. For 

example, children who are unable to develop strategies for self-regulation, often 

demonstrate numerous inappropriate affective displays (e.g., Calkins, Gill, Johnson, & 

Smith, 1999; Eisenberg et al., 2000; Kim & Cicchetti, 2010), including aggressive and 

coercive patterns that ultimately interfere with the child’s ability to function socially 

(e.g., Cicchetti & Cohen, 1995; Granic & Patterson, 2006; Hanish, Kochenderfer-Ladd, 

Fabes, Martin, & Denning, 2004). The mastery of regulatory skills, however, begins long 

before the child enters the classroom, developing from a combination of temperament 

and early socialization (Maccoby, 1992). In fact, some parents inadvertently teach poor 

regulation of negative emotions by reinforcing increasingly intense displays of coercive 

behaviour (Patterson, 1982). Moreover, early in the exposure to a new environment, the 

socially inexperienced and often aggressive child is less prepared to cooperate, share, 

attend quietly, and regulate his or her angry and distressing emotions as they arise 

(Eisenberg et al., 2000; Granic & Patterson, 2006; Zahn-Waxler, Schmitz, Fulker, 
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Robinson, & Emde, 1996).  As a result, for poorly regulated children, opportunities for 

peer relationships in the early school years are limited and often characterized by a high 

degree of negative affect
1
.  

Sociometric Status and Affective States 

To date, the affective states documented during a typical peer interaction have 

been found to differ across sociometric groups of children (Bukowski, Hoza, & Boivin, 

1993; Coie & Cillessen, 1993; Hatzichristou & Hopf, 1996; Newcomb & Bukowski, 

1984; Rubin et al., 2009). Specifically, rejected children express significantly higher rates 

of aggressive and withdrawn affect in comparison to their popular and neglected peers 

(Bierman, Smoot, & Aumiller, 1993; Cillessen, Van IJzendoorn, Van Lieshout, & 

Hartup, 1992; Parkhurst & Asher, 1992; Rabiner & Gordon, 1992). Controversial 

children who are nominated as both liked and disliked by their peers, on the other hand, 

are found to exhibit both higher levels of aggression and prosocial behaviours than their 

average and popular peers (e.g., Newcomb, Bukowski, & Pattee, 1993). In fact, 

Newcomb et al. (1993) found that controversial children exhibited higher rates of social 

interaction, positive social actions, positive traits, and friendship skills than their average 

peers. Finally, observational reports indicate that neglected children, as compared with 

other status groups, are consistently involved in more solitary play, making them appear 

more withdrawn (Asher & Coie, 1990).  

Although previous research has provided interesting insight into children’s individual 

affective states, they do not inform us about the social context in which these expressions 

are naturally embedded, which plays an important role in how peer processes unfold 

                                                           
1
 Consistent with Gotman (1996), affect is defined as a combination of facial displays, speech content, 

vocal quality of speech, and physical cues. 
2
 Note that no explicit hypotheses were made regarding sociometric group outcomes, as the results of the 
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(e.g., O’Connell et al., 1999). Consequently, although rejected children, individually, are 

documented to express higher frequencies of aggressive and withdrawn affect (e.g., 

Bierman et al., 1993), the peer context of these expressions provides crucial information 

as to why these individuals, as opposed to other status groups, have significantly higher 

rates of externalizing and internalizing disorders. For example, on the one hand, rejected 

children may express withdrawal as a result of aggressive insults or threats from 

conspiring peers. On the other hand, these children may withdraw from peers who are 

playing exclusively together, leaving the rejected individual to feel left out. These 

hypothetical scenarios ultimately emphasize the reciprocal, contingent, and dynamic role 

played by peers (e.g., Bierman, 2004; O’Connell et al., 1999). Thus, in order to improve 

upon previous study results, the present study set out to be the very first to investigate the 

early interaction dynamics of rejected, controversial, neglected, and popular children as 

they occur in real time within the context of their peers. Another goal, however, was to 

examine these sociometric differences in affective states as they relate to long-term 

clinical outcomes. 

Sociometric Status and Long-term Clinical Outcomes 

In addition to the expression of aggressive and withdrawn affective states during peer 

interactions, rejected children are at a consistently higher risk for a number long-term 

negative consequences, including anxious-withdrawn behaviour (Snyder et al., 2003), 

disruptiveness (Schwartz, McFadyen-Ketchum, Dodge, Pettit, & Bates, 1998), school 

maladjustment (Kochenderfer & Ladd, 1996), and conduct problems (Snyder et al., 

2005). These difficulties in turn may play a crucial role in determining and stabilizing a 

child’s status in the peer group, often leading to long-term impedance of healthy 
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socialization (Hanish & Guerra, 2004; Hanish et al., 2004; Snyder et al., 2003).  In 

contrast, while controversial children exhibit high rates of aggressive affect during a peer 

interaction, these individuals are particularly adept at hiding their aggression from adults, 

resulting in an under-reporting of antisocial behaviours (Hill & Merrell, 2004). Finally, 

although neglected children are rated as much less socially active than their same aged 

peers, these behaviours are not associated with any negative behavioural outcomes 

(Rubin, LeMare, & Lollis, 1990). Given the association between sociometric status and 

long-term clinical outcomes, the present study set out to examine how the real-time 

affective dynamics of kindergarten children would interact with sociometric status to 

predict the occurrence of externalizing and internalizing behaviours. Information of this 

kind, for instance, may provide insight into how peers actually treat rejected children and 

whether particular peer interaction patterns lead to long-term negative consequences. 

What follows is a brief review of the assessment of peer social interactions through 

observational techniques.  

Observing Peer Social Interactions 

In recent years, systematic observations have become the method of choice for 

providing specific, carefully quantified assessments of peer social interactions (Foster & 

Ritchey, 1979; Martin et al., 2005). In fact, when observers are kept blind to the status of 

the child, children’s interactions can be viewed and recorded first-hand, with few 

systematic biases (Pepler & Craig, 1998). However, while direct observations circumvent 

many of the limitations inherent to traditional methodologies (e.g., parent ratings), these 

techniques come with their own set of limitations. Specifically, observational data has 

traditionally been limited to dyads or frequency counts of behaviour (e.g., Martin et al., 
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2005; Steenbeek & van Geert, 2008), thus eliminating crucial pieces of information 

regarding the context of the behaviour itself. As mentioned previously, this problem is 

emphasized by the fact that peer interactions frequently occur within the context of a triad 

or more (e.g., Leary, 2001). Accordingly, it seems necessary to acknowledge the 

patterning of affective states within interacting triads, allowing for the integration of the 

context in which behaviour is embedded. In light of these findings, a dynamic systems 

approach was ideal for the present examination of peer triadic interactions. In the next 

section I will briefly review DS principles before describing the methodology used in this 

study to analyze the triadic interactions. 

Dynamic Systems Theory 

Broadly speaking, a dynamic system (DS) is a collection of elements that change over 

time. The primary goal of DS theorists is to “describe and explain how complex systems, 

including developing humans, produce patterns that evolve in time.” (Thelen & Smith, 

1996, p. 51). DS principles such as self-organization, variability, attractors, state space, 

and phase transitions have been imported within the fields of biology (e.g., Kauffman, 

1993), chemistry (e.g., Prigogine & Stengers, 1984), neuroscience (Kauffman, 1993), and 

physics (e.g., Hakens, 1977), providing process-level accounts of the structure of system 

behaviour, and changes in that structure over time (Lewis & Granic, 2000). Through the 

modeling of affective states within the human system, DS principles also have played a 

prominent role in contemporary studies of emotion development (e.g., Lewis & Granic, 

2000), attachment (e.g., van Geert, 1996), self and identity (e.g., Fogel, 2001), parent – 

child interactions (e.g., Granic, 2000), and peer interactions (e.g., Martin et al., 2005). By 

describing the human individual, dyad, or group as a dynamic system, recent 
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investigations have reached a new echelon in the prediction of typical and atypical 

development (Hollenstein, 2007). In the present investigation of the peer system in early 

childhood, the most stable or frequently recurring patterns of affective behaviour were 

examined as potential predictors of the development of psychopathology. In DS terms, 

these patterns are called “attractors” and are described next. 

State space and Attractors 

Theoretically, although a system has the potential to exhibit numerous possible 

behavioural patterns, only a few of these states tend to stabilize (Hollenstein, 2007). 

These recurrent, stable patterns are called attractors, which are “absorbing” states that 

“pull” the behaviour of the system from other potential states (Granic & Hollenstein, 

2003, 2006). Attractors in human social systems have been revealed through the affective 

patterning of interaction in mother – infant dyads (e.g., Hsu & Fogel, 2003), marital 

interactions (e.g., Gottman & Notarius, 2000), and adolescent peer dyads (e.g., Granic & 

Dishion, 2003). In addition to these states of high probability, there are some patterns of 

behaviour that rarely, if ever, occur. These states are called repellors and represent 

unlikely states within a system. The configuration of all possible states of a system is 

termed a state space, can be represented graphically as a three dimensional topographical 

landscape of peaks (repellors) and valleys (attractors) (see Figure 1). The behavior of the 

system is traceable as a trajectory that moves around the state space and is often 

represented as a marble rolling in and out of the basins and rolling away from peaks 

(Hollenstein, 2007). The width and depth of an attractor corresponds to the strength of its 

pull on the trajectory. Accordingly, a strong attractor is deep (label A in Figure 1) or has 

a wide basin (label C in Figure 1), whereas a smaller and/or more shallow basin has a 
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weaker influence on the behavior of the system (label B in Figure 1). At any one time, the 

system will exist in one state, with its movement being constrained by the state space 

itself (Granic & Hollenstein, 2003; 2006).  

 

 

 

 

 

 

Figure 1. Topographical landscape representing a state space, with (A) a strong deep 

attractor and (B) a small weak attractor, (C) a wide attractor, and (D) a repellor. 

 

To explore the existence of attractors that occur within a system, two forms of state 

space analysis are commonly used. The first approach to studying patterns of behaviour 

within a system is to begin with an a priori hypothesis regarding an attractor state and 

measure the degree to which the system frequents that state (Granic & Lamey, 2002; 

Hollenstein, 2007). These hypothesized regions of the state space are considered 

theoretical in nature and their strength is defined by the duration or frequency of 

behaviour in that region. A second approach, however, is useful for more exploratory 

analyses and begins without a priori definitions of attractor states (Lewis et al., 1999). 

These empirical regions are defined as those locations of the state space in which the 

system stabilizes. Based on these DS principles, Lewis et al. (1999) developed a 

graphical approach to defining and examining the state space of the system, state space 

grids. 

 

C 

B A 

D 
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Using State space Grid Analysis to Explore Peer Interactions 

State space grids (SSGs) are two-dimensional grids constructed from synchronous 

sequences of two ordinal or categorical data streams, where each axis represents a 

mutually-exclusive category of affective or behavioural states. Each cell of the grid 

represents the simultaneous intersection of each individual’s behaviour. Thus, the grid 

allows for the representation of dyadic events. Any time there is a change in behaviour a 

new point is plotted in the cell representing that joint behavior and a line is drawn 

connecting the new point and the previous point. To date, studies modeling the state 

space of a system have revealed processes and associations that have been unattainable 

via other methods (Hollenstein, 2007), including: the identification of a peak in the 

variability of parent-child interactions at the early-adolescent transition (Granic et al., 

2003), the impact of rigidity in parent–child interactions on the development of 

externalizing and internalizing behaviour in early childhood (Hollenstein, et al., 2004), 

the prediction of adolescent substance use from the organization of peer interactions 

(Dishion, Nelson, Winter, & Bullock, 2004), and the development of gender preferences 

on the preschool playground (Martin et al., 2005). These contributions, however, have 

only yet begun to tap the potential that this technique holds for the understanding of the 

temporal dynamics of affective social interaction (Hollenstein, 2007). Thus, the present 

study was proposed to continue this program of research by documenting the specific 

patterning of affective states within peer triads, ultimately providing a clearly quantified 

and contextualized assessment of a child’s social interactions with their peers.  
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The present study is the very first to use SSGs for the study of interpersonal 

interactions among triads. For example, a hypothetical trajectory representing 90 seconds 

of dyadic peer affect is presented in Figure 2. The state space is formed by the 

intersection of an ordinal set of affect categories for each of our three peers. In Figures 2a 

and 2b, each SSG represents the dyadic interaction between Target and Peer 1 (Figure 2a) 

or Target and Peer 2 (Figure 2b). However, this technique is limited, as it reduces the 

triadic interaction to separate dyadic sequences, restricting our ability to study the triadic 

system as a whole. Thus, due to the 2-dimensional nature of the SSG technique, multiple 

grids are required to examine the temporal dynamics of the triadic system. As shown in 

Figure 2c, however, to circumvent the difficulties posed by using n-dimensional data, one 

or more axis may be altered to represent data for more than one individual. Specifically, 

for the present study, the affect categories of both Peer 1 and Peer 2 were concatenated to 

represent the behaviour of two individuals simultaneously.   
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a)           b) 

 

 

 

 

 

 

 

 

c) 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Depiction of three different views of a hypothetical trajectory representing 90 

seconds of simultaneously coded behaviour: (a) dyadic: Target coded behaviour on the y-

axis and Peer 1 on the x-axis; (b) dyadic: Target coded behaviour on the y-axis and Peer 

2 on the x-axis; (c) triadic: Target coded behaviour on the y-axis and the concatenation of 

Peer 1 and Peer 2 coded behaviour on the x-axis; where A = aggressive, W = withdrawn, 

N = neutral, and P = positive. 

 

 

N/P 

Peer 1 Peer 2 

Peer 1 / Peer 2 
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The Present Study 

In the present study, observational data were derived from 30-minute videotapes 

of peer triadic interactions of kindergarten children collected during the fall of their 

kindergarten year. Data were derived from the ongoing longitudinal study utilized by 

Hollenstein et al. (2004) in a study examining parent–child dyadic interactions. As 

opposed to parent–child dyads, the present study proposed to extend previous research of 

dyadic social interactions with an investigation of observational sessions of high-risk 

kindergarten child-peer triads. Consistent with previous dynamic systems research 

(Hollenstein et al., 2004), these triadic interactions were coded using the Specific Affect 

Coding System (Gottman, McCoy, Coan, & Collier, 1996) into mutually exclusive and 

collectively exhaustive categories along a real-time scale, to classify patterns of positive 

and negative affective peer interchange. To complement the micro-level observational 

data, peer social preference was also assessed, allowing for an examination of the early 

interaction dynamics of rejected, controversial, neglected, and popular children as they 

occur in real time within the context of their peers. Finally, to explore sociometric 

differences in affective states as they relate to long-term clinical outcomes, parent and 

teacher ratings of child conduct problems were also obtained at four measurement points. 

See Table 1 for a list of measures and associated data collection points. 

The primary goal of this study was to overcome some of the limitations of 

previous DS research on children’s social dynamics through an exploratory investigation 

of triadic peer processes in early childhood. Four main hypotheses were constructed 

based on the review of literature described above and the objectives of the present study. 
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Table 1 

Timeline of Data Collection 

 Kindergarten  First Grade 

Measure Wave 1: 

Fall 

Wave 2: 

Spring 

 Wave 3: 

Fall 

Wave 4: 

Spring 

Observations x -  - - 

Picture Sociometric Procedure x -  - - 

TRF x x  x x 

PCBC x x  x x 

Note. SPAFF = Specific Affect Coding System, PCBC = Parent-rated Child Behaviour Checklist; TRF = 

Teacher Report Form. 

 

 

Objectives and Hypotheses 

Based on the literature reviewed, three main objectives were proposed for the 

present study. These objectives, and the hypotheses corresponding to each of these 

objectives, are described below: 

The first objective was to extend previous dynamic systems research by exploring 

triadic peer processes in early childhood with the same dynamic systems methodology 

(SSGs) that has revealed important findings in the structure of dyadic affect. The second 

objective was to explore differences in peer affect across four categories of sociometric 

status (i.e., rejected, controversial, neglected, and popular) to determine whether these 

triadic interactions would differentiate rejected children from other status groups. 

Hypotheses 1 – 3 outline the particular aspects of study under the first and second study 

objectives. 
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Hypothesis 1. To replicate the results of previous research regarding the similarities 

and differences in the expression of individual affective states across sociometric 

groups, the following results were hypothesized:  

a. Aggression. Average levels of aggressive affect were expected to be highest 

among rejected and controversial children. 

b. Withdrawal. Average levels of withdrawn affect were expected to be highest 

among neglected and rejected children. 

c. Neutral. Average levels of neutral affect were expected to be similar across all 

sociometric groups. 

d. Positive. Average levels of positive affect were expected to be highest among 

popular and controversial children. 

Hypothesis 2. Derived from a priori definitions, particular regions were anticipated to 

act as theoretical attractors for the triadic system. Furthermore, the expression of 

theoretical regions was expected to significantly differ across sociometric groups. 

More specifically, it was hypothesized that: 

a. Region 1. The Aggressive/Aggressive/Withdrawn or A/A  W cell of the 

SSG represents the intersection of three simultaneous affective states, where: 

(1) Peer 1 is in aggressive, (2) Peer 2 is in aggressive, and (3) Target is in 

withdrawn. This theoretical region was anticipated to be a common event for 

of rejected children. Specifically, rejected children were anticipated to have 

the greatest number of visits to and mean duration spent in this cell. 

b. Region 2. The Positive/Positive/Withdrawn or P/P  W cell represents the 

intersection of three simultaneous behavioural states, where: (1) Peer 1 is in a 
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positive affective state, (2) Peer 2 is in a positive affective state, and (3) 

Target is in a withdrawn affective state. As in hypothesis 2a, this theoretical 

region was also anticipated to differ across sociometric groups where the 

number of visits to and mean duration spent in this cell was expected to be 

greatest for rejected children. 

Hypothesis 3. From a DS perspective, child peer behaviour and the psychological 

states underlying it were expected to self-organize during interpersonal exchanges, 

converging to one or more regions of the state space of possible states (Lewis et al., 

1999). As with empirical attractor analysis, it was anticipated that a number of cells 

would be particularly discriminating when it came to predicting sociometric group 

membership. Specifically, it was expected that: 

a. Empirically meaningful regions would emerge from an examination of the 

number of visits that participants made to each of the possible states of the 

triadic system (see Figure 2c for a sample SSG).  

b. Empirically meaningful regions were also expected to emerge from an 

examination of the mean duration that participants spent in each cell of the 

SSG. For hypotheses 3a and 3b, empirically derived regions were anticipated 

to differentiate maximally between sociometric groups
2
.  

The third objective was to examine how these dynamic peer interaction patterns 

(i.e., theoretical and empirical “attractor” regions) relate to the developmental trajectories 

of externalizing and internalizing symptomatology. Hypothesis 4 outlines the particular 

aspects of study under the third objective and specifies particular interactions. 

                                                           
2
 Note that no explicit hypotheses were made regarding sociometric group outcomes, as the results of the 

empirical analyses were not known at the time of hypothesis generation. 
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Hypothesis 4. It was hypothesized that sociometric status would be a significant 

predictor of short- and long-term clinical outcomes. More specifically: 

a. Due to the anticipated association between peer affective dynamics and 

clinical outcome measures, the number of visits and mean duration spent in 

theoretically- and empirically-derived cells were expected to be correlated 

with the occurrence of externalizing and internalizing symptomatology at each 

wave of measurement. 

b. Consistent with previous research, sociometric status was anticipated to be a 

significant predictor of externalizing ratings at each wave of measurement. 

Specifically, externalizing ratings were anticipated to decrease across 

sociometric groups (in descending order): (1) rejected, (2) controversial (3) 

neglected, and (4) popular. 

c. Sociometric status was expected to be a significant predictor of internalizing 

outcome variables at each wave of measurement. As in hypothesis 4b, 

internalizing ratings were anticipated to decrease across sociometric groups 

(in descending order): (1) rejected, (2) controversial, (3) neglected, and (4) 

popular. 

d. Given the hypothesized association between sociometric status, peer affective 

dynamics, and clinical outcome measures, the interaction between sociometric 

status and meaningful regions was also examined. It was hypothesized that 

sociometric status and cell statistics
3
 for the theoretically- and empirically-

derived cells would interact to predict externalizing and internalizing ratings. 

                                                           
3
 Note that the term cell statistic will be used to represent both the number of visits to and mean duration 

spent in a particular cell of the state space. 
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Chapter 2: Method 

Participants 

Participants were 133 girls and 134 boys who were recruited in three consecutive 

annual cohorts at kindergarten entry to one elementary school that served a low-income, 

mixed industrial-residential neighborhood. The mean child age at kindergarten entry was 

5.5 years and 7.2 years at the exit of first grade. Data from forty additional participants 

were excluded from all analyses due to early termination of the observational task and 

thus missing peer interaction data. These forty participants were deleted from all 

analyses. Nine additional participants were removed from all analyses involving 

sociometric status due to missing peer nomination data. Thus, a sample consisting of 218 

participants was available for all analyses involving observational data or sociometric 

status. Of the total sample remaining after deletions (N = 218), 51.8% (n = 113) were 

boys. Participants who were deleted and those that remained in the study did not differ on 

key constructs. 

Serving a low socioeconomic neighborhood, in a large metropolitan area with a 

population greater than 400,000, the target sample was ethnically categorized into 71% 

European American, 19% African American, 5% Hispanic/Latino, and 3% Native 

American, and 2% Asian American. At the first data collection point, 43% of children 

lived two biological parents, 28% in single-parent (predominantly single-mother) 

families, 21% in blended family households, and 7% in other family configurations (e.g., 

adoptive parents). Forty-six percent of parents had completed secondary school, 34% had 

a post-secondary education, and 20% had less than secondary school education. Seventy-
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five percent of two-parent families were composed of dual wage earners, and 9% of the 

families had no employed adult. The median per capita family income was $8,300 and 

28% of the children were living below the poverty line. The sample of children for the 

present study was representative of those in the neighborhood and surrounding 

metropolitan area (with the exception of family income). Participants were compensated 

at an approximate rate of $10/hr for their involvement in the original study. 

Observational Procedure  

For the present study, observational data was derived from 30-minute videotapes 

of peer triadic interaction of each of the participating children collected during the fall of 

kindergarten year. Triads were formed through combinations of same-gender 

participants, sampled in a semi-random fashion across occasions. Indication was not 

given regarding the familiarity of the peers within each triad. 

During the first 15 min, triads were sequestered in a room where they played one 

of several semi-structured age-appropriate interactive games at a table. During the second 

15 min, the children engaged in free play on a 8 x 12 rug, using an array of play materials 

such as “dress-up” clothes, Barbie dolls, action figures, Lego’s, trucks and cars, a Fisher-

Price farm set, and so forth. Interactions between peer triads were videotaped using a 

wide-angle lens from a distance of approximately 15 ft, with a sensitive microphone 

placed adjacent to the play area.  

Measures 

Peer Social Relationship Processes 
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Specific Affect Coding System (SPAFF). The SPAFF (Gottman et al., 1996) was 

originally developed as a method of capturing the emotional content within marital 

couple’s problem solving interactions. More recently however, the SPAFF has been used 

for coding the range of positive and negative affect between couples, family members, 

and peers (e.g., Babcock, Waltz, Jacobson, & Gottman, 1993; Gottman, Coan, Carrere, & 

Swanson, 1998). Offering second-by-second detail about emotional expressions, the 

SPAFF is designed as a gestalt system (including facial, physical, and vocal features) of 

observations, allowing for the integration of nonverbal and physical cues, voice tone, and 

speech content to identify specific affects. By coding each target individual’s behaviour 

into18 different positive, negative, and neutral emotions, the SPAFF is able to provide a 

broad categorization of affective sequences.  

An adaptation of the categorization scheme developed by Hollenstein et al. (2004) 

was used to collapse the 18 SPAFF codes into four categories, allowing for a more 

parsimonious set of affective categories for SSG analyses. The four categories were 

developed on the basis of positive, negative, and neutral behaviours. The four categories 

are Aggressive (criticism, domineering, contempt, belligerence, threats, disgust, and 

anger); Withdrawn (sadness, fear/tension, defensiveness, stonewalling, and whining); 

Neutral (the absence of any other discernable affect); and Positive (interest, validation, 

affection, humour, and enthusiasm). 

Coder training was extensive, consisting of instruction and testing of verbal and 

modeled examples of behaviours in the coding system, and coding of recorded and live 

playground behaviour. Training continued until observers reached a minimum agreement 

of 75% and a kappa of .65. Children were assigned to coders in a quasi-random fashion 
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based on coder and child availability. Further details about the procedures and methods 

are available in Snyder, Schrepferman, McEachern, Barner, Johnson, and Provines 

(2008). 

 Peer Social Preference Ratings. Social preference ratings of participating children 

were obtained privately from each child in the fall of kindergarten, using a picture 

sociometric procedure described and validated by Asher et al. (Asher, Singleton, Tinsley, 

& Hymel, 1979). Each child was asked to place the pictures of three peers with whom 

they like to play on a “happy face,” and to place the pictures of three peers with whom 

they don’t like to play on a “sad face.” Prior to making sociometric ratings, children were 

asked to use happy, neutral, and sad “faces” to rate how much they liked various foods 

(shown as pictures) to ascertain and develop their understanding of the rating procedure. 

Continuously distributed social preference scores were calculated for each child by 

subtracting the standardized “dislike” from the standardized “like” nomination score 

received by that child. Social preference ratings derived using this procedure had a 2-

week test-retest stability of .73. Derived from a 2 (Like) x 2 (Dislike) dichotomous (High 

– Low) classification of peers, each child was divided into one of four sociometric 

groups, derived from (see Table 2). 
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Table 2 

Sociometric Groups derived from Dichotomous Classification of Kindergarten Peers 

  
 Dislike 

   
High 

 
Low 

Like 

High 
 controversial 

n = 39 

 popular 

n = 75 

Low 
 rejected 

n = 72 

 neglected 

n = 32 

Note. N = 218 

Child Externalizing and Internalizing Behaviour 

Teacher ratings. Teachers’ ratings of child conduct problems were obtained in the 

fall and spring of kindergarten, and in the fall and spring of first grade, using an 

adaptation of the Teacher Report Form (TRF; Achenbach, 1991). The TRF was designed 

to obtain teachers’ reports of children’s academic performance, adaptive functioning, and 

behavioural/emotional problems. For the present study, teachers rated children’s overt 

antisocial and depressive behaviour over the previous 2-month period on a 0 – 2 scale. 

Different teachers typically completed these scales in kindergarten and first grade. A 

mean score for overt antisocial behaviour (e.g., argues, cruel, teases) and covert antisocial 

behaviour (e.g., lies, steals, does not feel guilty) was composed of 26 and 9 items, 

respectively. Internal reliability of the overt antisocial scales was α > .93 at each 

assessment point and α > .65 for the covert antisocial scale at each assessment point 

(Hollenstein et al., 2004). The scores on the aggression and delinquency scales were 

combined into one overall externalizing score (Achenbach & Edelbrock, 1987). A mean 
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score for internalizing behaviour (e.g., sad, lonely, withdrawn) derived at each 

developmental point was composed of 12 item. Internal reliability for the scale was α > 

.69 at each assessment point. 

Parent ratings. The Child Behavior Checklist (PCBC) is a parent-report 

questionnaire on which children’s behavioral and emotional problems are rated. 

Developed by Achenbach (1991), it is one of the most widely-used standardized 

measures of maladaptive behaviors in pre- and early-school children. In the present study, 

an adaptation of the PCBC was utilized where parents were asked to give their 

perceptions of their child’s overt antisocial and depressive behaviors for the previous 2-

month interval. A scale for overt antisocial (e.g., bullies, fights, tantrums) and depressive 

behavior (e.g., sad, guilty, withdrawn) was derived at each developmental point, 

composed of 23 and 11 items, respectively. Internal reliability was high for each scale 

(alpha = .90 and .74, respectively). 

Data Reduction and Analysis 

 Data Reduction. As previously mentioned, an adaptation of the categorization 

scheme developed by Hollenstein et al. (2004) was used to collapse the 18 SPAFF codes 

into four categories of affect: (1) aggressive, (2) withdrawn, (3) neutral, and (4) positive. 

Once recoded, the SPAFF data from Peer 1 and Peer 2 were concatenated to allow for 

two-dimensional formatting in GridWare 1.15a (see Figure 2c). Redundancies in the 

concatenated Peer 1 and Peer 2 affect codes were also adjusted for (see Table 3).  
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Table 3 

Redundancy SPAFF Coding Values 

 

  Peer 2 Affect 

Peer 1 Affect  A W N P 

A  A/A A/W A/N
 

A/P 

W  W/A W/W W/N W/P 

N  N/A N/W N/N N/P 

P  P/A P/W P/N P/P 

 

Note. Values below the diagonal represent redundancies in coding.  

 

 

 Subsequent to editing the raw observational data, each data file was entered into 

GridWare 1.15a, allowing for the export of cell statistics for each file. From each of the 

40 cells the number of visits and the mean duration were derived and consequently 

exported. These individual export files were then combined to derive a complete data set 

including the cell statistics for each case
4
, matched with sociometric and clinical outcome 

variables.  

Composite Affect Scores. Composite scores were derived to represent the target 

child’s expression of each of the four primary affective states documented in the present 

study. Composite scores were derived for each (1) visits and (2) mean duration for each 

affective state. For example, the two composite aggression scores included (1) the 

                                                           
4
 Each case represents of an average across each of the target child’s interactions with their peers. The 

mean number of interactions was 8.47 (SD = 1.51). Consequently, all cases were not independent. 
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average number of visits a child made to an aggressive affective state and (2) the mean 

duration a child spent in an aggressive affective state. 

Missing data. After combining all of the observational, sociometric, and outcome 

data, all variables were examined for missing data. As mentioned previously, 40 cases 

were deleted from all analyses due to missing observational data. There were an 

additional 9 cases deleted from analyses involving sociometric status due to missing peer 

nominations.  

Normality. Normality was assessed for each dependent variable by dividing the 

skewness and kurtosis values by their respective standard errors with values exceeding an 

absolute value of three identified as violations of normality (Tabachnick & Fidell, 2007). 

Violations of normality were corrected using log transformations, as outlined in 

Tabachnick & Fidell (2007, p. 89).  

Outliers were identified as being greater than 3.5 standard deviations from the 

mean, which is a conservative estimate of an extreme outlier (Tabachnick & Fidell, 

2007). There was only one outlier in the data set. This outlier was for the first wave of 

externalizing TRF scores and it was replaced with the value of 3.5 standard deviations 

from the mean (Tabachnick & Fidell, 2007).  
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Chapter 3: Results 

Descriptives for Clinical Outcome Variables 

 Table 4 displays the untransformed descriptive statistics for the full sample for 

each of the dependent variables. As shown in Table 5, there were strong positive 

correlations within each of the four waves of measurement on each of the following 

variables: (1) parent-rated externalizing scores (rs > .55), (2) teacher-rated externalizing 

scores (rs > .56), (3) parent-rated internalizing scores (rs > .45), and (4) teacher-rated 

internalizing scores (rs > .37). There were significant correlations between teacher- and 

parent-rated externalizing scores (rs > .19) and teacher- and parent-rated internalizing 

scores (rs > .16). There were also strong positive correlations between parent-rated 

externalizing and internalizing scores (rs > .31) and teacher-rated externalizing and 

internalizing scores (rs > .31) at each wave of measurement. 
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Table 4 

Descriptive Statistics for Clinical Outcome Variables 

Variable Range   M      SD N 

Externalizing 

W1 Parent (36 items) 0.00 – 1.19 .37 .24 212 

W2 Parent  0.00 – 1.19 .37 .25 208 

W3 Parent 0.00 – 1.44 .32 .26 200 

W4 Parent 0.00 – 1.36 .36 .27 190 

W1 Teacher (35 items) 0.00 – 1.54 .18 .27 218 

W2 Teacher 0.00 – 1.49 .23 .30 217 

W3 Teacher 0.00 – 1.54 .24 .28 209 

W4 Teacher 0.00 – 1.66 .27 .33 198 

Internalizing 

Wave 1 Parent (11 items) 0.00 – 1.36 .13 .18 212 

Wave 2 Parent 0.00 – 1.09 .16 .18 208 

Wave 3 Parent 0.00 – 1.36 .18 .22 200 

Wave 4 Parent 0.00 – 1.55 .24 .29 190 

Wave 1 Teacher (12 items) 0.00 – 1.33 .27 .26 218 

Wave 2 Teacher 0.00 – 1.00 .24 .24 217 

Wave 3 Teacher 0.00 – 1.33 .25 .28 209 

Wave 4 Teacher 0.00 – 1.42 .27 .28 198 
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Table 5 

 

Intercorrelations between Clinical Outcome Variables 

 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

  
Externalizing 

1 W1 Parent - .68** .64** .55** .37** .26** .33** .27** .61** .46** .48** .37** .27** .14* .16* .18* 

2 W2 Parent  - .77** .63** .27** .19** .27** .28** .46** .67** .54** .44** .17* .07 .07 .12 

3 W3 Parent   - .74** .29** .33** .37** .34** .45** .56** .69** .55** .29** .24** .18* .23** 

4 W4 Parent    - .28** .33** .36** .42** .31** .48** .60** .71** .19** .27** .18* .26** 

5 W1 Teacher     - .76** .60** .56** .21** .15* .20** .23** .47** .36** .25** .30** 

6 W2 Teacher      - .67** .62** .16* .14* .23** .29** .38** .52** .33** .38** 

7 W3 Teacher       - .68** .22** .19** .22** .26** .31** .31** .56** .45** 

8 W4 Teacher        - .15* .15* .22** .37** .23** .23** .42** .60** 

  
Internalizing 

9 W1 Parent         - .51* .56** .45** .28** .16* .23** .21** 

10 W2 Parent          - .65** .61** .18** .16* .14* .19** 

11 W3 Parent           - .70** .39** .32** .24** .30** 

12 W4 Parent            - .28** .36** .27** .37** 

13 W1 Teacher             - .54** .40** .37** 

14 W2 Teacher              - .39** .40** 

15 W3 Teacher               - .66* 

16 W4 Teacher                - 

* p < .05; ** p < .01.
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Hypotheses 1: Observed Individual Affective States 

 The first hypothesis set out to replicate previous findings regarding the 

expression of individual affective states across sociometric groups. The results pertaining 

to each of these investigations are described in the appropriate sections, which follow 

below. 

 A series four of one-way analysis of variance (ANOVA)
5
 were conducted to 

examine the sociometric differences in the expression of composite scores of (1) 

aggression, (2) withdrawal, (3) neutral, and (4) positive affect for each the number of 

visits to and mean duration spent in these affective states (see Figure 3). Results of the 

ANOVAs indicated a significant main effect of sociometric status for the average number 

of visits to aggressive cells, F(3, 214) = 4.00, p = .008. Follow-up comparisons indicated 

significant differences between controversial and both popular and neglected status 

children. A marginally significant main effect of sociometric status was also seen for the 

average mean duration of withdrawal cells, F(3, 214) = 2.38, p = .07, as well as for the 

average mean duration of aggressive cells, F(3, 214) = 1.79, p = .10. To follow up these 

results, pairwise comparisons were conducted between sociometric groups. Comparisons 

showed a marginally significant difference between rejected and popular status children 

for the expression of withdrawn affect. No other significant differences were found.  

 

 

                                                           
5
 According to Huberty & Morris (1989, p.2) Multiple Univariate ANOVAs may be appropriate when 

“some or all of the outcome variables under current study have been previously studied in univariate 

contexts. In this case, spate univariate analysis results can be obtained for comparison purposes, in addition 

to a multivariate analysis if the latter is appropriate and desirable.” Multivariate tests rendered analogous 

results to the univariate tests. 
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Figure 3. Observed individual affective states for each the number of visits to and mean 

duration spent in the four composite categories of affect. 
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Hypothesis 2: Theoretical Regions of Analysis 

 The second hypothesis set out to examine the temporal dynamics of peer 

affective processes through the identification of theoretically meaningful regions within 

the SSG. The results pertaining to each of these investigations are described in the 

appropriate sections, which follow below. 

 Hypothesis 2a. Theoretical Region 1 (A/A  W) represents the intersection of 

three simultaneous affective states, where: (1) Peer 1 is aggressive, (2) Peer 2 is 

aggressive, and (3) Target is withdrawn. This theoretical region was anticipated to be a 

common event for of rejected children. Specifically, rejected children were anticipated to 

have the greatest number of visits to and mean duration spent in this cell. 

 

 To test the hypothesis that region statistics would be related to sociometric 

status, a one-way ANOVA was conducted on both the number of visits and mean 

duration spent in the A/A  W cell. Unexpectedly, no significant differences were found 

between sociometric groups on either dependent measure, ps > .14 (see Figure 4).  

 

 

 

Figure 4. Mean differences across sociometric groups for Theoretical Region 1  

(Aggressive/Aggressive  Withdrawn). 
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 Hypothesis 2b. Region 1 (P/P  W) represents the intersection of three 

simultaneous behavioural states, where: (1) Peer 1 is positive, (2) Peer 2 is positive, and 

(3) Target is withdrawn. As in hypothesis 2a, this theoretical region was also anticipated 

to differ across sociometric groups where the number of visits to and mean duration 

spent in this cell was expected to be greatest for rejected children. 

 

 As with hypothesis 2a, a one-way ANOVA was conducted using both the 

number of visits and mean duration spent in the P/P  W cell. Contrary to original study 

hypotheses, no significant differences were found between sociometric groups on either 

dependent measure, ps > .41. Results are depicted in Figure 5. 

 

 

 

Figure 5. Mean differences across sociometric groups for Theoretical Region 2 

(Positive/Positive  Withdrawn). 

 

Hypothesis 3: Empirical Regions of Analysis 

 The third hypothesis set out to examine the temporal dynamics of peer 

interaction processes through the exploratory identification of empirically meaningful 

regions within the state space. 
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 Observed Triadic Affective States. Following up the results of individual affective 

states, analyses were performed on the triadic affective states to first determine which 

locations of the state space were most commonly frequented by the triads. A comparison 

was performed across each of the 40 cells for each the number of visits and mean 

duration spent in each cell. Table 6 displays the rank order of the most frequented 

regions
6
 of the state space. Results are grouped by sociometric status and indication is 

given to the ordering of these values.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
6
 Note that the top 10 of 40 possible cell locations are presented. Statistics for the full 40 cells can be seen 

in Appendices D and E 



34 

 

Table 6 

Ranks within Sociometric Groups for Individual Cell Measures 

 Visits   Mean duration 

 R C N P          R    C   N P 

N/NNa 1 

(65.9) 

1 

(70.7) 

1 

(61.9) 

1 

(67.0) 

 N/NN 1 

(8.3)  

1 

(7.3) 

1 

(8.1) 

1 

(7.7) 

N/PNa 2 

(46.7) 

2 

(50.8) 

2 

(44.3) 

2 

(49.1) 

 W/NN 2 

(2.2) 

2 

(2.1) 

4 

(1.8) 

2 

(2.0) 

N/NPa 3 

(21.8) 

3 

(24.6) 

4 

(20.8) 

3 

(22.8) 

 N/NW 3 

(2.1) 

4 

(2.0) 

7 

(1.8) 

7 

(1.8) 

N/NWa 4 

(14.9) 

6 

(14.1) 

3 

(22.4) 

4 

(18.6) 

 A/NN 4 

(2.0) 

3 

(2.0) 

2 

(2.1) 

3 

(2.0) 

N/PPa 5 

(17.8) 

4 

(21.2) 

6 

(20.4) 

5 

(21.2) 

 N/NA 5 

(2.0) 

5 

(1.9) 

3 

(1.9) 

4 

(1.9) 

A/NNa 6 

(14.4) 

5 

(15.9) 

7 

(12.4) 

6 

(12.6) 

 N/PN 6 

(1.9) 

6 

(1.9) 

5 

(1.8) 

5 

(1.9) 

N/PW 7 

(9.3) 

7 

(10.4) 

5 

(16.3) 

7 

(12.5) 

 P/PP 7 

(1.8) 

8 

(1.7) 

8 

(1.7) 

8 

(1.8) 

P/PN 8 
(8.3) 

8  
(10.0) 

8 
(8.5) 

8 
(9.0) 

 N/NP 8 
(1.8) 

7 
(1.8) 

6 
(1.8) 

6 
(1.8) 

N/NAa 9 

(7.0) 

9  

(9.0) 

9 

(5.6) 

9 

(6.5) 

 A/NA 9 

(1.7) 

9 

(1.5) 

- 10 

(1.4) 

P/PPa 10 

(4.7) 

10 

(6.3) 

- 10 

(5.9) 

 N/PP 10 

(1.5) 

10 

(1.5) 

9 

(1.5) 

9 

(1.5) 

A/NW - - 10 

(4.9) 

-  A/AN - - 10 

(1.4) 

- 

Note. Means are presented in brackets; R = rejected, C = controversial, N = neglected, P = popular; A = 

aggressive, W = withdrawn, N = neutral, P = positive. 
a
 = overlap between mean duration and visits. 

 

 Hypothesis 3a. Empirically meaningful regions were expected to emerge from an 

examination of the number of visits that participants made to each of the possible states 

of the triadic system. Empirically derived regions were anticipated to differentiate 

maximally between sociometric groups. 

 

 A backward stepwise discriminant function analysis (DFA) conducted on the 

number of visits made to each of the 40 possible affective states of the system in order to 
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determine which locations best discriminated between sociometric groups. In other 

words, each of the 40 cells was originally included in the model and then, at each step, 

the location that contributed the least to the prediction of group membership was 

eliminated
7
. Two cell locations were found to contribute the most to the discrimination 

between groups: (1) A/P  A and (2) A/W  P. Significant differences were found in 

the covariance matrices among the three groups (p < .001 for the Box’s M test). The 

overall Wilks’ Λ was significant, .87, χ
2
 (6, N = 218) = 23.09, p < .01, indicating that 

overall the predictors differentiated among the four sociometric groups. On the other 

hand, the residual Wilks’ Λ was not significant, 1.00, χ
2
 (2, N = 218) = .20, p = .90, thus 

only one discriminant function was necessary to differentiate the groups. Statistics 

associated with each discriminant function are reported in Table 7.  

 

Table 7 

Significance tests and Strength-of-Relationship Statistics for Discriminant Analysis 1 

Eigenvalues 

Function Eigenvalue % of Variance Cumulative % Canonical 

Correlation 

1 .14 99.2 99.2 .35 

2 .001 .8 100.0 .03 

     

Wilks’ Λ 

Test of Function(s) Wilks’ Λ χ
2
 df p 

1 through 2 .87 23.09 6 .001 

2 1.00 .20 2 .90 

     

  

                                                           
7
 Note that the p-values for inclusion and exclusion were .05 and .10, respectively. 
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  Based on the first discriminant function coefficients, the A/P  A values 

demonstrate the strongest relationship, although the A/W  P values had a comparably 

strong relationship with this function. Upon examination of the structure matrix, those 

cell locations most strongly correlated with the first function represented a combination 

of aggressive and positive peer affect. Through prediction of group membership, we were 

able to classify correctly 38% of the individuals in our sample (see Table 8).  

 

Table 8 

Group Classification for Discriminant Analysis 1 

 
Predicted Group Membership 

 Status Rejected Controversial Neglected Popular Total 

Count 

Rejected 24 (33.3%) 13 (18.1%) 0 35 (48.6%) 72 

Controversial 15 (38.5%) 10 (25.6%) 0 14 (35.9%) 39 

Neglected 3 (9.38%) 3 (9.4%) 0 26 (81.3%) 32 

Popular 20 (26.7%) 7 (9.3%) 0 48 (64%) 75 

Note. 37.6% of original grouped cases correctly classified. 

 

 To follow up the results of the DFA, one-way univariate ANOVAs were 

performed on each of the empirically derived cells. As expected, the first empirical 

region, A/P  A, was found to be significant across sociometric groups, F(3, 214) = 

5.58, p = .001. Follow up pairwise comparisons indicated that controversial status 

children had a significantly higher number of visits than neglected status children. 
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Conversely to the first empirical region, a nonsignificant result was found for the second 

region, A/W  P, F(3, 214) = .244, p = .87.  Power analyses, however, indicated a 

relatively low value (.096) compared to the other empirical regions. No other significant 

differences were found. Results are presented in Figure 6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.  Mean differences across sociometric groups for the number of visits to 

Empirical Regions 1(Aggressive/Positive  Aggressive) and 2 (Aggressive/Withdrawn 

 Positive), respectively 

 

 Hypothesis 3b. Empirically meaningful regions were expected to emerge from an 

examination of the mean duration that participants spent in each of the possible states of 

the triadic system. Empirically derived regions were anticipated to differentiate 

maximally between sociometric groups. 

 

 A second backward stepwise DFA was conducted on the mean duration spent in 

each of the 40 possible affective states of the system in order to determine which 

locations best discriminate between sociometric groups. Two cell locations were found to 

contribute the most to the discrimination between groups: (1) A/N  A and (2) P/P  A.  

 There were no significant differences in the covariance matrices among the three 

groups (p value of .66 for the Box’s M test). The overall Wilks’ Λ was significant, .92, χ
2
 

(6, N = 218) = 18.62, p < .01, indicating that the predictors differentiated among the four 

A/P  A A/P  A 
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groups. The residual Wilks’ Λ was also significant, .97, χ
2
 (2, N = 218) = 5.98, p = .05. 

This test indicated that the predictors differentiated significantly among the four 

sociometric groups after partialling out the effects of the first discriminant function. 

Because the overall lambda and the lambda after removing the first discriminant function 

were significant, both discriminant functions could be interpreted according to the chi-

square tests. Statistics associated with each discriminant function are reported in Table 9.  
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Table 9 

Significance tests and Strength-of-Relationship Statistics for Discriminant Analysis 2 

 Eigenvalues 

Function Eigenvalue % of Variance Cumulative % Canonical 

Correlation 

1 .061 68.2 68.2 .24 

2 .028 31.8 100.0 .17 

     

Wilks’ Λ 

Test of Function(s) Wilks’ Λ χ
2
 df p 

1 through 2 .92 18.62 6 .005 

2 .97 5.98 2  .05 

     

 

 

 

 Based on the within-groups correlations between the predictors and discriminant 

function, the mean duration values of cell A/N  A demonstrate the strongest 

relationship with the first discriminant function, while the mean duration values of cell 

P/P  A demonstrates a negative relationship with this function. On the other hand, the 

P/P  A cell shows the strongest relationship with the second discriminant function. 

Upon examination of the structure matrix, those cell locations most highly correlated 

with the first function represented a combination of aggressive and neutral affect. 

Conversely those cell locations most highly correlated with the second function 

represented a combination of aggressive and positive affect. Through prediction of group 

membership, we were able to classify correctly 39% of the individuals in our sample (see 

Table 10).  
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Table 10 

Group Classification for Discriminant Analysis 2 

 
Predicted Group Membership 

 Status Rejected Controversial Neglected Popular Total 

Count 

Rejected 36 (50%) 2 (2.8%) 0 34 (47.2%) 72 

Controversial 10 (25.6%) 1 (2.6%) 0 28 (71.8%) 39 

Neglected 10 (31.3%) 1 (3.1%) 0 21 (65.6%) 32 

Popular 25 (33.3%) 1 (1.3%) 0 49 (65.3%) 75 

Note. 39.4% of original grouped cases correctly classified. 

 

 To follow up the results of the DFA, one-way univariate ANOVAs were 

performed on each of the empirically derived cells. The third empirical region, A/N  A, 

was found to be significant across sociometric groups, F(3, 214) = 3.30, p = .02. Pairwise 

comparisons indicated that rejected status children had a significantly higher mean 

duration than neglected children. A significant effect of status was also found for the 

fourth empirical region, P/P  A, F(3, 214) = 2.94, p = .03.  Follow up comparisons 

indicated that controversial status children had a significantly higher mean duration than 

neglected status children. No other significant differences were found. Results are 

presented in Figure 7. 
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Figure 7. Mean differences across sociometric groups for the mean duration of Empirical 

Regions 3(Aggressive/Neutral  Aggressive) and 4 (Positive/Positive  Aggressive), 

respectively.  

  

Hypothesis 4: Developmental Trajectories of Externalizing and Internalizing 

Symptomatology 

 The fourth hypothesis set out to examine how the dynamic patterns of interaction 

within the peer triad would relate to the developmental trajectories of externalizing and 

internalizing symptomatology, as assessed through parent and teacher report measures. 

 

Hypothesis 4a. Due to the anticipated association between peer affective 

dynamics and clinical outcome measures, the number of visits and mean duration spent 

in theoretically- and empirically-derived cells were expected to be correlated with the 

occurrence of externalizing and internalizing symptomatology at each wave of 

measurement. 

 

A/N  A P/P  A 
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 Pearson correlation analyses were performed to assess the associations among all 

of the clinical outcome measures and the empirically-derived
8
 regions of the state-space. 

Interestingly, both teacher-rated externalizing and internalizing scores at each wave of 

measurement were significantly correlated with the third empirical regions, A/N  A (rs 

> .14). No other significant correlations between variables were found (see Table 11). 

 

                                                           
8
 Due to the lack of significance obtained from the theoretically-derived regions, only the empirically-

derived locations were used in subsequent analyses. 
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Table 11 

 

Correlations between Clinical Outcome Variables and Empirically-derived Cells 

 

 Visits  Mean duration 

 A/P  A A/W  P  A/N  A P/P  A 

Externalizing 

W1 Parent .04 -.06  .12 -.06 

W2 Parent .05 -.03  .00 -.01 

W3 Parent .05 .00  .07 -.02 

W4 Parent .05 .11  .13 -.04 

W1 Teacher .05 .00  .17* .11 

W2 Teacher .08 .08  .31** .08 

W3 Teacher .07 .12  .20* .01 

W4 Teacher -.02 .08  .18* -.04 

Internalizing 

W1 Parent .01 -.10  .09 -.03 

W2 Parent .03 -.02  -.06 .01 

W3 Parent .00 -.01  .09 -.01 

W4 Parent -.01 .10  .09 .01 

W1 Teacher -.09 .03  .20** -.08 

W2 Teacher .04 .03  .23** .07 

W3 Teacher -.06 .12  .14* -.07 

W4 Teacher -.02 .11  .15* .00 

* p < .05, ** p < .01. 

 
 

 To further analyze the relationship between outcome variable and empirically 

meaningful regions of the state space, Pearson correlation analyses were performed 

separately for each sociometric group (see Table 12). Associations between externalizing 

scores and the third empirical region, A/N  A, were found for neglected children at 

waves 1, 2, and 4 (rs > .37) as well as for rejected children at wave 2 (r = .28). 

Conversely, associations between teacher rated-internalizing scores and A/N  A cell 

values were found for rejected children at wave 2 and wave 3 (rs > .23) as well as 
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controversial children at wave 2 (r = .32). Finally, significant correlations between 

parent-rated internalizing scores and A/N  A cell values were found for controversial 

children at wave 1 and wave 3 (r > .32) and popular children at wave 2 (r = -.29).  

 

 

Table 12 

 

Correlations between Outcome Variables and Empirical Region 3 across Sociometric 

Groups 

 

 Status 

 Rejected Controversial  Neglected Popular 

Externalizing 

W1 Parent .10 .06  .29 .02 

W2 Parent -.10 .05  .21 -.07 

W3 Parent .00 .20  .21 .03 

W4 Parent .01 .25  .36
a
 .02 

W1 Teacher .04 .04  .61** .10 

W2 Teacher .28* .04  .56** .21 

W3 Teacher .15 -.04  .24 .19 

W4 Teacher .08 -.10  .37* .13 

Internalizing 

W1 Parent .12 .32*  -.08 -.04 

W2 Parent -.05 .18  .10 -.29* 

W3 Parent .02 .34*  .03 .01 

W4 Parent .11 .25  .09 -.17 

W1 Teacher .18 -.08  .12 .13 

W2 Teacher .33** .32*  .19 -.02 

W3 Teacher .23a .30 a  .10 -.16 

W4 Teacher .17 .25  .24 -.16 

* p < .05, ** p < .01, 
a 
p = .06 
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Hypothesis 4b. Consistent with previous research, sociometric status was 

anticipated to be a significant predictor of externalizing ratings at each wave of 

measurement. Specifically, a linear effect was expected, with the following pattern (in 

descending order): (1) rejected, (2) controversial (3) neglected, and (4) popular. 

 

 To replicate the results asserting that sociometric status is associated with the 

expression of childhood externalizing scores, a repeated measure ANOVA was 

conducted using teacher-rated
9
 externalizing scores at each of the four waves of 

measurement as the dependent variable.  

 As expected, the results of the ANOVA indicated a significant main effect of 

measurement wave, Wilks’ Λ = .88, F(3, 191) = 8.39, p < .001, multivariate η
2
 = .12. The 

interaction between wave and status was not significant, p = .45. Polynomial contrasts 

indicated a significant linear effect with means increasing over time, F(1, 193) = 18.44, p 

< .001, partial η
2
 = .09. Higher-order polynomial contrasts were nonsignificant. Results 

are depicted in Figure 8.

                                                           
9
 Note that due to the lack of association between observational measures and parent-rated outcome 

variables, only teacher-rated outcome variables were used in subsequent analyses. 
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Figure 8. Mean differences between sociometric groups on teacher-rated externalizing 

scores.  

 

 

 Results of the ANOVA also indicated a significant between-subjects main effect 

of sociometric status, F(3, 193) = 13.53, p < .001. To follow up the significant main 

effect of sociometric status, pairwise comparisons were made between each sociometric 

group for each wave. Because 24 comparisons were made, the alpha was adjusted to .002 

(i.e., .05/24) using a Bonferroni correction to correct for Type I error. As shown in Table 

13, pairwise comparisons indicated that rejected children had significantly higher 

externalizing scores than both neglected and popular status children at each wave of 

measurement. Also, controversial children were found to have significantly higher 

externalizing scores than popular children at wave 3.  
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Table 13 

 

Pairwise Comparisons of Teacher-rated Externalizing scores between Sociometric 

Groups over Four Waves of Measurement 

 

Wave Status  F p 

1 Rejected Neglected  9.60 .002 

 Popular 19.74 < .001 

2 Rejected Neglected 15.79 < .001 

  Popular 24.94 < .001 

3 Rejected Neglected 9.60 .002 

 Popular 24.86 < .001 

 Controversial Popular 7.89 .005 

4 Rejected Neglected 17.92   < .001 

 Popular 32.07 < .001 

Note. df(1, 194) for all comparisons.  

 

 Because there were no interactions between measurement wave and status, it was 

concluded that the same pattern of externalizing scores occurred regardless of 

measurement wave. Consequently, for each status, the mean across all the four waves of 

measurement was used in all subsequent analyses. To determine the relationship between 

sociometric groups, empirically-derived cells, and mean externalizing outcome scores, 

four separate ANCOVAs were conducted (see Table 14).  
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Table 14 

List of One-way ANCOVAs performed on the Mean Externalizing Outcome scores 

Model IV Levels DV Covariate 

A Status Rejected Mean Externalizing  Number of Visits A/P  A 

  Controversial   

  Neglected   

  Popular   

B Status Rejected Mean Externalizing  Number of Visits A/W  P 

  Controversial   

  Neglected  
 

  Popular   

C Status Rejected Mean Externalizing  Mean Duration A/N  A 

  Controversial   

  Neglected   

  Popular   

D Status Rejected Mean Externalizing  Mean Duration P/P  A 

  Controversial   

  Neglected   

  Popular   

 

 

 Preliminary analyses evaluating the homogeneity-of-slopes assumption indicated 

that the relationship between each of the covariates and the dependent variable did not 

differ significantly as a function of the independent variable, ps > .11. As expected, each 

of the ANCOVAs was significant (see Table 15). The relationship between our third 

covariate, A/N  A, and mean externalizing score was also significant, F(1, 189) = 

10.14, p = .002, with the covariate accounting for about 5% of the variance. No further 

significant differences were found. 
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Table 15 

Tests of Between-subjects Effects of Sociometric Status and Empirically-derived Cells on 

Mean Externalizing scores 

 

Source df F Partial η2 p 

Model A 

Visits A/P  A 1 .01 .00 .91 

Status 1 10.31 .14 < .001 

Visits x Status 3 .55 .01 .65 

Error 189    

Model B 

Visits A/W  P 1 .49 .00 .48 

Status 1 10.00 .14 < .001 

Visits x Status 3 .19 .00 .91 

Error 189    

Model C 

Mean Duration A/N  A 1 10.14 .05 .002 

Status 1 3.61 .05 .01 

Mean Duration x Status 3 2.01 .03 .11 

Error 189    

Model D 

Mean Duration P/P  A 1 .21 .001 .65 

Status 1 5.44 .08 .001 

Mean Duration x Status 3 1.11 .02 .35 

Error 189    

 
 

Hypothesis 4c. Sociometric status was expected to be a significant predictor of 

internalizing ratings at each wave of measurement. Specifically, a linear effect was 

expected, with the following pattern (in descending order): (1) rejected, (2) controversial 

(3) neglected, and (4) popular. 

 

To replicate the results suggesting that sociometric status is predictive of 

internalizing ratings, a one-way repeated measure ANOVA was performed. As with 

teacher-rated externalizing scores, the results of the ANOVA indicated a significant main 
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effect of wave, Wilks’ Λ = .88, F(3, 191) = 8.96, p < .001, multivariate η
2
 = .12. The 

interaction between time and status was not significant, p = .66. Follow-up polynomial 

contrasts indicated a significant linear effect with means increasing over time, F(1, 193) 

= 21.43, p < .001, partial η
2
 = .10. Higher-order polynomial contrasts were 

nonsignificant. For a depiction of the results, see Figure 9.  

 

 

 

 

 

 

 

 

 

 

 

Figure 9. Mean differences between sociometric groups on teacher-rated internalizing 

scores. 

 

 

 

 Results of the ANOVA also indicated a significant between-subjects main effect 

of sociometric status, F(3, 193) = 7.40, p < .001. To follow up the significant main effect 

of sociometric status, pairwise comparisons were made between each sociometric group 

for each wave. Again, due to the number of comparisons, Alpha was adjusted to .002 

using a Bonferroni correction to correct for Type I error. As shown in Table 16 rejected 
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children had significantly higher internalizing scores than popular status children at each 

wave of measurement.  

 

Table 16 

 

Pairwise Comparisons of Teacher-rated Internalizing scores between Sociometric 

Groups over Four Waves of Measurement 

 

Wave Status  F p 

1 Rejected Popular 8.39 .004 

2 Rejected Popular 10.59  .001 

3 Rejected Popular 16.84 < .001 

4 Rejected Popular 19.50   < .001 

Note. df(1, 205) for all comparisons.  

 

 

 As with externalizing scores, because there were no interactions between 

measurement wave and status, it was concluded that the same pattern of internalizing 

scores occurred regardless of measurement wave. Consequently, for each status, the mean 

of the four waves of measurement was used in all subsequent analyses. To determine the 

relationship between sociometric groups, empirically-derived cells, and mean 

internalizing outcome scores, four separate ANCOVAs were conducted (see Table 17). 
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Table 17 

List of One-way ANCOVA analyses performed on Mean Internalizing Outcome scores 

Model IV Levels DV Covariate 

A Status Rejected Mean Internalizing  Number of Visits A/P  A 

  Controversial   

  Neglected   

  Popular   

B Status Rejected Mean Internalizing  Number of Visits A/W  P 

  Controversial   

  Neglected   

  Popular   

C Status Rejected Mean Internalizing  Mean Duration A/N  A 

  Controversial   

  Neglected   

  Popular   

D Status Rejected Mean Internalizing  Mean Duration P/P  A 

  Controversial   

  Neglected   

  Popular   

 

 

 Preliminary analyses evaluating the homogeneity-of-slopes assumption indicated 

that the relationship between each of the covariates and the dependent variable did not 

differ significantly as a function of the independent variable, ps > .06.  Three of the four 

ANCOVAs were significant (see Table 18). The relationship between our third covariate, 

A/N  A, and mean internalizing score was also significant, F(1, 189) = 8.65, p = .004, 

with the covariate accounting for about 4% of the variance. No further significant 

differences were found. 
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Table 18 

 

Tests of Between-subjects Effects of Sociometric Status and Empirically-derived Cells on 

Mean Internalizing Scores 
 

Source df F Partial η2 p 

Model A 

Visits A/P  A 1 .82 .00 .37 

Status 1 6.54 .09 < .001 

Visits x Status 3 .46 .01 .71 

Error 189    

Model B 

Visits A/W  P 1 .60 .00 .44 

Status 1 4.52 .07 .004 

Visits x Status 3 .51 .01 .68 

Error 189    

Model C 

Mean Duration A/N  A 1 8.65 .04 .004 

Status 1 .90 .01 .44 

Mean Duration x Status 3 2.73 .04 .06 

Error 189    

Model D 

Mean Duration P/P  A 1 .01 .00 .91 

Status 1 5.40 .08 .001 

Mean Duration x Status 3 .99 .02 .40 

Error 189    
 

 

 Hypothesis 4d. Sociometric status and cell statistics for the theoretically- and 

empirically-derived cells would interact to predict externalizing and internalizing 

ratings. 

 To further test the relationship between the mean externalizing scores and the 

mean duration of region A/N  A, Pearson correlations were performed for each 

sociometric group with the following results, rejected (r = .15, p = .21), controversial (r =  

.04, p = .83), neglected (r = .57, p = .001), and popular (r = .21, p = .09). These analyses 

were also performed for mean internalizing scores with the following results, rejected (r 
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= .32, p = .009), controversial (r = 41, p = .01), neglected (r = .22, p = .25), and popular 

(r = -.09, p = .47). These results ultimately reflect the marginally significant interaction 

between empirically-derived regions and sociometric status. 
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Chapter 4: Discussion 

The primary objective of the present study was to explore the application of a 

dynamic systems approach and technique (SSGs) to the study of triadic peer processes in 

early childhood and their association with long-term clinical outcomes. Although 

previous studies have reliably documented the affective states characteristic of rejected 

children (see Rubin et al., 2009), few studies have broadened beyond the expression of 

individual affect states to systematically document the specific patterns of reactivity and 

responsivity that characterize a rejected child’s real-time interactions with their peers 

(e.g., Bierman, 2004). In light of these findings, a DS approach has been suggested as a 

means to derive a clearly quantified and contextualized assessment of a child’s social 

interactions. The current study improves upon previous research in an attempt to integrate 

multiple concurrent sequences of peer affective engagement to better approximate 

realistic affective exchanges. To achieve these objectives, two methods of attractor 

analysis were applied, ultimately identifying four triadic affective states as being 

important for the discrimination between groups of children. Furthermore, observed 

affective patterns were examined in relation to clinical outcome variables, indicating that 

particular regions of the state space were related to the developmental trajectories of 

externalizing and internalizing behaviours. Overall, the present study serves as an initial 

exploratory examination of peer social processes at the group level.  

Observed Individual Affective States 

 In an effort to replicate previous findings on the expression of individual affective 

states, sociometric differences were examined across the four individual categories of 

affect. As expected, differences emerged between groups in the expression of aggressive 
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and withdrawn affect. Specifically, both rejected and controversial children were found to 

exhibit significantly higher rates of aggression than neglected and popular children. 

Furthermore, rejected children emerged as having significantly higher rates of withdrawn 

affect. These results indicated that, consistent with past research, the composition of the 

rejected status group is markedly heterogeneous (Cillessen, Van Ijzendoorn, Van 

Lieshout, & Hartup, 1992; Rabiner & Gordon, 1992; Bierman et al., 1993), including 

both rejected-aggressive and rejected-withdrawn subtypes (Parkhurst & Asher, 1992).  

 As previously suggested, while knowledge of the expression of individual 

affective states is an important foundation for the comprehension of how rejected 

children differ from their non-rejected counterparts in the expression of particular forms 

of affect, it does not depict in what context these behaviours arise and how these 

interactions may lead to clinical symptomatology while others do not. In fact, these data 

emphasize the dynamic nature of peer interactions, reflecting not only the behaviours of a 

child that elicit particular reactions, but also peer reactions themselves and the reciprocal 

effect they have on child behaviours (Bierman, 2004).  

Observed Triadic Affective States 

 To extend previous findings on the expression of individual affect, the present 

study was the first to explore which combined affective states of the triadic system were 

most commonly exhibited. Interestingly, it was found that the triads, regardless of status, 

were most likely to frequent regions of the state space representative of mutually neutral 

affect (e.g., Neutral/Neutral  Positive). In fact, 7 of the top 10 most common regions 

were representative of exchanges wherein at least two children were in a neutral affective 

state. Reasons for this distorted distribution may be attributed, in part, to the general 
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nature of affect as well as the inherent limitations of naturalistic observations. Indeed, the 

majority of the affective states documented during naturalistic observations consist of 

neutral affect (Foster & Ritchey, 1979, Stoolmiller & Snyder, 2006). As discussed by 

Bierman (2004), even in unstructured playground settings, the rate at which children tend 

to display target behaviour (e.g., aggression) is markedly low. In fact, low base rate 

behaviours may be restricted to a relatively limited set of circumstances, which may 

occur only at widely spaced intervals (Lipinski & Nelson, 1974). Consequently, target 

behaviours, or in this case affective states, may be rather challenging to document 

naturalistically (Foster & Ritchey, 1985).  

 In summary, examinations of individually expressed affect have provided insight 

into the general affective expressions of particular groups of children; however, there are 

limitations to the conclusions that can be drawn from these findings. Consequently, the 

present study set out to out to explore these affective states in the context of interacting 

peers groups. However these endeavors do not come without their own set of challenges. 

What follows is an in depth analysis of the affective interaction patterns that characterize 

and differentiate particular sociometric groups, as achieved through two complementary 

methods of dynamic systems analysis. 

Method 1: Theoretical Regions of Analysis 

 The purpose of the first method of attractor analysis was to examine a priori 

defined locations of meaning in the state space. Contrary to original study hypotheses, 

neither theoretical region of the state space was found to have a significant effect across 

sociometric groups. In fact, results indicated that children, regardless of status, not only 
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entered these regions markedly infrequently, but also only briefly remained in these 

locations.  

 One possible explanation concerns the method of documentation of the affective 

states utilized in the present study. Specifically, the SPAFF acted as a broad 

categorization of all affective states within the triadic system without special attention to 

any one event or group of individuals in particular. Moreover, in devising the theoretical 

attractor regions, the present study failed to take into account that the vast majority of 

time would be taken up by neutral affective states (Foster & Ritchey, 1979, Stoolmiller & 

Snyder, 2006). In other words, while rejected children were anticipated to experience 

higher frequencies of negative exchanges with their peers (e.g., Aggressive/Aggressive 

 Withdrawn), these particular groupings of affect were not frequent enough on their 

own to act as an attractor for these individuals.  

 Another possible explanation for these results concerns the challenge of deriving 

a valid a priori selection of affective attractor regions for rejected children. Conceivably, 

the present translation of hypothetical events to the state space may have been less than 

ideal. Consequently, these events may have been more adequately represented by 

alternative or additional combinations of affect. In fact, Leary (2001) proposes 32 

varieties of expression common to rejected children, grouped into 6 major categories. For 

example, sending away is described as “nonverbal chasing or directing of a child away” 

(Leary, 2001, p. 128). Moreover, Leary acknowledges that research with other samples, 

age groups, and cultures would be likely to reveal additional varieties of such events. In 

other words, just as there is no prototypic profile of a rejected child (Coie & Dodge, 

1988), neither is there a single prototypic profile of how a rejected child is treated (Leary, 
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2001). These suggestions, however, do not run counter to the fundamental DS theory of 

attractor regions existing within peer triadic interactions, but rather imply that alternative 

affective states may be more meaningful in the discrimination between sociometric 

groups.  

Method 2: Empirical Regions of Analysis  

 The second method of analyzing the triadic system involved the exploratory 

examination of empirical regions of analysis. As opposed to an examination of those 

locations of the state space that occurred with the greatest frequency and smallest return 

time (i.e., empirical attractors), the present study examined which locations most 

differentiated between sociometric groups. In other words, through DS theory, particular 

groups of children were expected to be probabilistically more prone to the expression of 

particular affective states when interacting with their peers. Results of the present study 

indicated that there were four locations of the state space that were predictive of 

differences across sociometric groups: Aggressive/Positive  Aggressive, 

Aggressive/Withdrawn  Positive, Aggressive/Neutral  Aggressive, and 

Positive/Positive  Aggressive. Although these four locations emerged as empirically 

meaningful, significant differences between groups were only found for the first three of 

these regions. Moreover, correlations suggested that Aggressive/Neutral  Aggressive 

represented the most meaningful region across groups. Each of these locations and their 

meaning will be discussed in turn. 

 An examination of the number of visits made to each of the possible states of the 

system indicated two locations of the state space as being meaningful across sociometric 

groups.  The first empirical region, Aggressive/Positive  Aggressive, represented an 
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affective event wherein the target was in an aggressive state while one of the peers was 

aggressive and the other was positive. When examining the differences across groups, it 

was found that controversial children had a significantly higher number of visits to this 

region than neglected and popular children. The second empirical location, 

Aggressive/Withdrawn  Positive, did not have a differential effect across groups. This 

lack of significance may have, however, been a result of low power. To supplement the 

results regarding number of visits to each cell, the same analyses were performed on 

mean duration, yet again indicating two regions as being meaningful. The third cell 

location, Aggressive/Neutral  Aggressive, represented an affective event wherein the 

target was in an aggressive state and one of their peers was aggressive while the other 

was neutral. With respect to sociometric groups, it was found that rejected children had a 

significantly higher mean duration in this location than did neglected children. The fourth 

location, Positive/Positive  Aggressive, represented an affective event wherein both 

peers were positive while the target was in an aggressive state. In contrast to the third 

empirical region, it was found that controversial children had a significantly higher mean 

duration in this location than did neglected and rejected children.  

 On a general level, the present study results indicated that the bulk of children’s 

social interactions are largely similar across sociometric groups. However, there are 

subtle differences in the experiences of particular groups of children. In fact, four 

empirical regions were found to be meaningful for the triadic system. Although these 

regions represent distinct combinations of affect, similarities do exist across each 

location. For example, consistent with previous research on individual affective states 

(see Newcomb et al., 1993 for a review), both controversial and rejected children were 
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found to express more aggression than their neglected and popular counterparts. 

Interestingly, 3 of 4 locations involved the target child being in an aggressive affective 

state, suggesting that aggression, and the context in which it occurs, acts as an important 

differentiator of sociometric groups. 

 On a specific level, it appears as though controversial children were more likely to 

express aggressive affect when both peers were positive (Positive/Positive  

Aggressive) and when one peer was aggressive and the other was positive 

(Aggressive/Positive  Aggressive). Rejected children, on the other hand, were found to 

exhibit aggression more frequently when one peer was aggressive and the other was 

neutral (Aggressive/Neutral  Aggressive). These results are generally consistent with 

findings from research on bullying in childhood and adolescence. Bullying, like rejection, 

is described a dynamic process that occurs in a number of social contexts (Craig & 

Pepler, 1998; O’Connell et al., 1999; Pepler, Craig, & O’Connell, 1999). In fact, 

observational research suggests that the peer group, which is embedded in a larger school 

and societal context, plays an important role in how a bullying episode unfolds (Craig & 

Pepler, 1997). Peers are also believed to play various roles during a bullying episode, 

ranging from providing an audience, to becoming actively involved in the bully-victim 

interaction (Craig & Pepler, 1997). Indeed, O’Connell et al. (1999) found that at least two 

peers were involved in more than half of all bullying episodes. Specifically, peers spent 

21% of the time joining in the aggression and 25% of the time intervening on behalf of 

the victims. Most bystanders (54%), however, passively accepted bullying by watching 

and doing nothing. In other words, the results of the present study may reflect such an 



62 

 

instance where one child is threatening or insulting another (i.e., the rejected child) while 

a third child passively watches. 

 In summary, although analyses of individual affect have revealed differences 

across sociometric groups, the inclusion of peer affect has provided insight into the 

contextual basis of these expressions. This information is ultimately critical for an 

understanding of the daily experiences of rejected children as well as providing insight 

into the qualitative differences between the aggressive expressions of rejected and 

controversial status children. This knowledge may ultimately help explicate why 

controversial children, who show higher frequencies of aggressive affect, reliably display 

lower levels of long term clinical outcomes than do rejected children. What follows is a 

discussion of the relationship between observed affect and developmental trajectories of 

clinical symptomatology across sociometric group. 

Sociometric status, Empirical Regions of Analysis, and Clinical Outcomes 

 As predicted, sociometric status was found to be a consistent predictor of 

externalizing and internalizing behaviours. Contrary to the original study hypotheses, 

however, only the third empirically-derived region (Aggressive/Neutral  Aggressive) 

was significantly related to teacher ratings of clinical outcomes. These effects were found 

to diverge, however, when examined across sociometric groups. Specifically, correlations 

between the mean duration spent in the Aggressive/Neutral  Aggressive region and 

externalizing scores were driven primarily by neglected and rejected children. In contrast, 

correlations with internalizing scores were strongest for rejected children, indicating a 

positive relationship between the engagement in an Aggressive/Neutral  Aggressive 

affective event and both the emergence of externalizing and internalizing ratings.  
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These results reflect previous research investigating the association between child 

and adolescent conduct problems and early life experiences with parents and peers. 

Specifically, within the first 5-years of life, interactions that involve inconsistent and 

harsh discipline have been implicated as a potent risk factor for adolescent delinquency 

(e.g., Dodge & Pettit, 2003) and are a focal point of Patterson’s coercion theory 

(Patterson, Reid, & Dishion, 1992). In fact, Snyder and Patterson (1995) have shown that 

children whose aversive behaviour is frequently negatively reinforced were more likely 

to develop chronic conduct problems. Snyder and colleagues (Snyder & Patterson, 1995; 

Snyder, Schrepferman, & St. Peter, 1997) have also shown that observed coercive 

interactions are positively correlated with increased aggressive affect in school. 

Consequently, these children are quickly rejected during the formation of new peer 

groups (Coie & Kupersmidt, 1983; Dodge, 1983; Granic & Patterson, 2006; Hinshaw, 

Lahey, & Hart, 1993; Moffit, 1993; Pettit, Clawson, Dodge, & Bates, 1996; Snyder, 

Prichard, Schrepferman, Patric, & Stoolmiller, 2004) and are ultimately at a significant 

risk for both depression (Granic & Patterson, 2006; Patterson & Capaldi, 1990; Patterson 

& Stoolmiller, 1991; Olweus, 1991) and conduct problems (Dodge et al., 2003; Laird, 

Jordan, Dodge, Pettit, & Bates, 2001).  

Similarly, the results of the present study are also consistent with findings from 

peer bullying and victimization research. According to Olweus (1993, p. 9), “a student is 

being bullied or victimized when he or she is exposed, repeatedly and over time, to 

negative actions on the part of one or more other students”. Research confirms that 

repeated acts of bullying act as an impediment to children’s healthy social and emotional 

development, including an increased likelihood of aggression (e.g., Craig, 1998), running 
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away from home (e.g., Olweus, 1992), alcohol and drug use (e.g., Parker & Asher, 1987), 

committing suicide (Olweus, 1992), negative self esteem (Craig, 1998), and isolation 

from peers (Slee & Rigby, 1993). It has also been suggested that adjustment problems 

such as depression and low self-esteem are associated with peer victimization (e.g., 

Craig, 1998; Besag, 1989; Olweus, 1991). In fact, Olweus (1991) found that adolescents 

who experienced overt aggression in school had higher levels of depression in early 

adulthood. These effects have subsequently been replicated for females (e.g., Neary & 

Joseph, 1995; Slee, 1995).  

 In summary, the results of the present study are generally consistent with research 

linking trajectories of negative peer interactions with subsequent behavioural adjustment. 

Specifically, sociometric status was found to be a significant predictor of both 

externalizing and internalizing behaviour across each predicted model. Furthermore, 

extending upon previous research, the covariate exerted a main effect, however, this was 

only found third empirical region (Aggressive/Neutral  Aggressive). Finally, contrary 

to expectations, there was only a marginally significant interaction between empirical 

regions and sociometric status in the prediction of clinical outcomes. Thus, although the 

present study results are largely consistent with previous research linking aggressive 

affect and long-term adjustment problems, they also aid in the understanding of the types 

of interactions that are distinct to rejected children and how these events may lead to the 

development of long-term problem behaviours by differentiated these children from the 

events characteristic of other “low-risk” status groups.  

Implications 
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The present study has numerous implications for the study of childhood social 

interactions and temporal dynamics as a whole. First, through the implementation of a DS 

perspective to the real-time affective processes of peer triads, the present study was able 

to document each child’s affective states, along with information about antecedent 

events, each child’s response, and consequent events. Information of this kind makes it 

possible to shed light on how peers actually treat rejected children. Although not directly 

tested in the present study, through the use of lagged time series analyses, these data may 

also allow for the formation of hypotheses about how antecedent events and subsequent 

consequences may specifically interact to elicit particular child behaviours. 

Second, the present study provides a level of information above and beyond the 

information derived from child, parent, and teacher reports of rejected children, allowing 

for the documentation of variations in the way peer interaction problems play out for 

different groups of children. These results ultimately emphasize the dynamic nature of 

child – peer triads, thus impacting the overall documentation of peer processes in 

childhood. Furthermore, these findings may have important consequences for the 

development of assessment and intervention techniques for children who suffer from 

chronic difficulties with peer interactions. Specifically, interventions need to be focused 

not only at the individual level but also at the group level to alter the social dynamics 

occurring within peers. 

Third, the present study works towards a more realistic picture of peer processes 

in childhood, allowing for the integration of multiple peer behaviours simultaneously. 

Indeed, Leary (2001) has suggested that the structure of social interactions in early 

childhood frequently involves groups of three or more. These assertions ultimately 
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necessitate the advancement of statistical tools and structural methodologies that are 

capable of integrating multiple sources of information. The present study acts as a 

preliminary step in the direction of these objectives. Presumably, the integration of 

multiple sources of information will be invaluable for not only the study of rejection, but 

also for other types of dynamic interchanges (e.g., parent–child relations; teacher–child 

relations). Thus, the final implication of the present research is that it has accomplished 

what was previously believed to be unfeasible, ultimately opening the door for future 

analyses of the interactions among three or more individuals through the integration of 

multiple simultaneous strings of data. 

Limitations 

 Some limitations should be considered when interpreting the results of the present 

study. First, the present study employed the use of semi-contrived playgroup 

observations. In such a setting, playgroup contexts simulate a kindergarten classroom, 

with a balance of structured time (e.g., age appropriate games) and free play (e.g., 

pretend-play). However, from such a technique, the rate at which children display target 

behaviours (e.g., aggression) is quite low, making these behaviours difficult to document 

and study naturalistically (Foster & Ritchey, 1985). As mentioned previously, to 

overcome these limitations, a number of studies have included contrived social tasks 

developed to elicit social interaction (Bierman & Welsh, 2000; Bierman, 2004).  

 A second potential limitation to the present study concerns the generalizabililty of 

the sample. The sample consisted of children from a low socioeconomic neighbourhood, 

where twenty-eight percent of the population was below the poverty line. While 

generalizable to high-risk populations, this sample may not generalize to the broader 
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population. Moreover, the sample was predominantly Caucasian. Indeed, particular peer 

processes (e.g., rejection) have been found to function differently for different ethnic 

groups (Bierman, 2004). For example, in peer groups containing many aggressive 

children, aggressive behaviour is considered normative within the peer group context. As 

a result, these behaviours rarely lead to peer disliking, as is typical of nonaggressive peer 

settings (Boivin, Dodge, & Coie, 1995; Stormshak et al., 1999). Furthermore, to the 

extent that racial biases influence rejection nominations, sociometric procedures may 

provide a less valid indicator of social competence, and hence may have less predictive 

validity (Kupersmidt & Coie, 1990; Singleton & Asher, 1979).  

 A third limitation was that sociometric status was only assessed at one 

measurement point. Indeed, developmental studies have revealed that neglected and 

controversial status nominations are less stable over time than rejected status (Coie & 

Kupersmidt, 1983). Furthermore, neglected children are more likely to show improved 

peer relations when placed with unfamiliar peers (Bierman, 2004). Specifically, when 

placed with familiar peers, neglected children tend to remain neglected. However, when 

moved into a new peer group, neglected children often improve, attaining average status. 

In contrast, rejected children reestablish their rejected status quickly whether placed with 

either familiar or unfamiliar peers (Bierman, 2004). Developmentally, peer neglect may 

be a relatively unstable classification, as the peer problems of neglected children are often 

contextually based. In fact, Coie and Kupersmidt (1983) noted that these difficulties 

frequently decline as children develop more confidence and move into classrooms with 

more compatible peers. Consequently, participants may have changed status groups after 
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the initial nominations were collected, affecting the overall conclusions of the present 

study. 

A final limitation concerns the lack of information regarding who was an initiator 

and who was a recipient of each affective code within a particular triadic affective state. 

Consequently, no conclusive results could be drawn as to whether our triads were 

engaging in solitary (e.g., individual acts of aggression) or cooperative play (e.g., acts of 

aggression directed toward another). Moreover, the results of the present study do not 

discriminate based on the sociometric composition of the triad. Presumably, a triad 

composed of three rejected children would interact differently than two popular children 

interacting with a rejected child. In other words, a rejected child may be aggressive and 

coercive with one set of peers but in another context, the rejected child may be 

submissive and withdrawn. 

Future Research 

  Research on the connections between sociometric status and long-term clinical 

outcomes suggest that rejected children are treated negatively by their peers. Despite 

these findings, relatively little of the research has focused on how peers actually treat 

rejected children. In fact, one could argue that even though certain children receive 

relatively few positive ratings from peers, their everyday experiences are not necessarily 

distressful or negative. Consequently, more information is needed to clarify how peer 

rejection (as measured sociometrically) is associated with overt behavioural and affective 

processes. 

 After taking these issues into consideration, there are many avenues for future 

research. First, in order to dive deeper into the dynamics of peer interactions, future 
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research could examine the specific roles played by particular peers during a typical 

affective exchange. For example, as discussed by Craig and Pepler (1997), peers are 

believed to play a number of different roles during negative peer exchanges, ranging from 

simply providing an audience to becoming actively involved (either positively or 

negatively). Consequently, future research could examine these roles as they relate to 

sociometric status in the context of real-time peers interactions. Specifically, particular 

groups of children may be prone to the portrayal of different roles during the peer social 

interactions. For example, neglected children (e.g., Asher & Coie, 1990), who are rated as 

characteristically withdrawn, may be more likely to act as a passive bystander during a 

negative exchange.  

 A second avenue for future research would be to examine the consistency of 

behaviours exhibited by particular children as observed across different sociometric 

combinations of peers. For example, although the present framework indicates that 

rejected children are more likely to exhibit aggression in a particular peer context, future 

research could examine the specific sociometric make-up (e.g., two popular children 

paired with one rejected child) of these interactions and their effect on actual social 

exchanges. Although previous research has found the rejected status group to be 

extremely pervasive across various combinations of peers (e.g., Coie & Cillessen, 1993), 

these effects have yet to be testing across different sociometric groupings.  

 Third, future research could benefit from an examination of the consistency of 

these behaviours beyond the peer group, specifically, as they relate to family dynamics. 

As discussed by Patterson et al. (1992), childhood aggression begins with early coercive 

family interactions which lead to aggression in school. Therefore, future research could 
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examine the concordance between family (e.g., siblings and parents) and peer dynamics. 

Within this framework, future research could ultimately examine how an aggressive or 

rejected child’s behaviours translate across different social contexts (Bronfenbrenner, 

1979, 1986), which may have important implications for the design of prevention and 

intervention programs for these children. Specifically, once at-risk children are identified, 

interventions can be targeted both at home and within the peer group to increase 

protective factors (e.g., effective conflict resolution) for these individuals. 

Finally, in addition to the specific content analysis utilized in the present study 

(i.e., theoretical and empirical attractors), according to DS theory, the overall structure 

and pattern of behaviour across the whole state space can also serve as an important tool 

for the characterization of the system (Granic, Hollenstein, Dishion, & Patterson, 2003). 

Such information can serve in the general characterization of the system as well as a 

broad method of attractor analysis. Specifically, measures of variability and stability 

(e.g., grid dispersion) can ultimately be useful in the depiction of the attractor landscape 

of the system of interest (Dishion et al., 2004; Hollenstein, 2003; Hollenstein & Lewis, 

2006; Lewis et al., 2006). For instance, a system that is characterized by few transitions 

between cells and higher mean durations is more likely to have a smaller number of deep 

attractors. Conversely, a landscape of many shallow attractors would be characterized by 

shorter mean cell durations and higher number of transitions between cells (Hollenstein, 

in press). In fact, in a study by Hollenstein et al. (2004), SSG analysis revealed an 

association between rigidity in parent–child interactions and child externalizing 

behaviour problems and with growth in those problems over time. Furthermore, rigidity 

was associated with concurrent levels and with chronic high-level internalizing problems. 



71 

 

Thus, based on these previous study results, the application of whole grid measures of 

analysis to the study of triadic peer processes may provide interesting insight into the 

differentiation of sociometric groups of children. 

Conclusions 

Children who experience chronic disturbances in their early peer relations are at a 

heightened risk for a number of disorders in later life including anxious-withdrawn 

behaviour (Coie, Dodge, & Kupersmidt, 1990; Snyder et al., 2003), disruptiveness 

(Schwartz, McFadyen-Ketchum, Dodge, Pettit, & Bates, 1998), school maladjustment 

(Kochenderfer & Ladd, 1996), and conduct problems (Snyder et al., 2005). Although 

previous studies have reliably documented the affective states characteristic of rejected 

children (see Rubin et al., 2009), few studies have broadened beyond these individual 

expressions to systematically document the specific patterns of affect that characterize 

interactions among three or more individuals (e.g., Martin et al., 2005). Although the 

findings of the present study are largely exploratory, they suggest that systematic 

observations (as achieved through a DS perspective) are ultimately necessary to provide 

subtle qualitative differences in the peer context in which these individual affective states 

are embedded. Despite these contributions, far more research is needed to help clarify 

how rejected children are actually treated by their peers and how these events lead to 

long-term psychopathology (Leary, 2001; Moreno, 1942; Rubin et al., 2009).
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Appendix A: Specific Affect Coding System

 

21  Criticism  

 Blaming 

 Character attacks 

 Kitchen sinking 

 Betrayal statements 

 Negative mindreading 

 You always…/ you never… 

 Counter criticism 

 

22  Domineering 

 Low balling 

 Invalidation 

 Lecturing/ quoting 

authorities 

 Patronizing/ glowering 

 Incessant speech 

 Pseudo-patience 

 

23   Contempt  

 Sarcasm 

 Mockery  

 Insults/ name calling 

 Hostile humor 

 Eye rolls 

 

24   Belligerence 

 Taunting questions 

 Unreciprocated humor 

 Interpersonal terrorism 

 Provoking dare statements 

 Childish testing of limits 

 

25   Threats 

 Threats 

 Ultimatums 

 

31  Whining  

 Non-defensive complaint 

 Sing-song voice quality 

 High pitched/nasal tone 

 

32  Stonewalling 

 Away behavior 

 No backchannels 

 Monitoring gaze 

 Auto manipulation/playing 

with hair and hands 

 

33  Defensiveness 

 Yes-But 

 Cross-complaining 

 Excuses 

 Aggressive defense 

 

42   Disgust  

 Involuntary reaction 

 Distaste 

 Aversion 

 No suggested superiority 

 

43 Anger 

 Irritation/Annoyance 

 Raised voice/ yelling 

 Constrained or directed 

anger 

 Frustration/impatience 

 

44    Fear/Tension 

 Speech disturbances 

 Fidgeting/ Shifting  

 Discomfort/ Embarrassment 

 Nervous laughter (not 

shared) 

 

46   Sadness 

 Passivity/ resigned 

 Sighing 

 Pouting/Sulking 

 Crying/ Feels hurt 

 

11   Interest  

 Elaboration seeking/ active 

curiosity 

 Opinion question 

 Relaxed, calm, positive 

 Involvement and positive 

energy 

 

12   Validation 

 Backchannels w/ eye 

contact 

 Understanding/ Acceptance 

 Paraphrasing / Apology 

 No facial mirroring! 

 Finishing sentences 

 

13   Affection 

 Tenderness/Closeness 

 Loving/Caring statements 

(direct) 

 Compliments/ pet names 

 Empathy/ facial mirroring 

 Common cause (we against 

others) 

 

15   Humor 

 Must be shared 

 Joking/Good natured 

teasing 

 Wit 

 Giggling/Private joke 

 Nervous laughter/giggling 

 Fun/Exaggeration 

 

 

 

16   Enthusiasm 

 Positive Surprise 

 Emphatic Reaction 

 Delight, joy and pleasure 

 Anticipation w/ warmth and 

positive energy 

 Happiness 

 

55   Neutral 

 Neutral affect/ resting face 

 Statement/Information 

exchange 

 Referencing w/ low level 

gaze 

 Touches that do not have 

any other affect associated 

w/them 

 Affect directed at someone 

besides the partner 

 

99  Focus out of camera range 

 Cant’ be seen or heard 

 

0000  Participant leaves room 

 Interruption in trial by 

assessor (Couples tapes 

only; must be consistent 

with both passes) 

 Any of the participants 

leave room 

 

Notes 

 

Think of the codes as colors and 

code the color you see the most 

of.  Generally, when two codes 

appear, code the one you see the 

most of.  The remaining 

guidelines are: 

 

1. Negative codes take 

precedence over positive 

codes. 

2. Contempt takes precedence 

over all other negative 

codes. 

3. Affection takes precedence 

over all other positive 

codes. 

 

When trying to choose a code, 

ask yourself whether the person 

is on the offensive or defensive. 

 

Parts of a Code 

1. Verbal content 

2. Voice tone 

3. Facial expression
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Appendix B: Letter of Information and Consent Forms 
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Appendix C: Individual Cell Statistics (Visits) 

 

Rejected 

Location Minimum Maximum Sum Mean Std. Deviation 

N/N/N 16.22 96.78 4747.53 65.94 21.19 

N/P/N 6.78 95.75 3360.97 46.68 20.52 

N/N/P 0.00 54.00 1567.37 21.77 14.31 

N/N/W 0.00 91.67 1071.22 14.88 29.27 

N/P/P 2.60 47.50 1069.40 17.82 11.66 

A/N/N 0.56 31.00 1033.46 14.35 7.69 

N/P/W 0.00 64.67 669.97 9.31 19.93 

P/P/N 1.00 26.13 594.44 8.26 5.32 

N/N/A 0.44 24.25 506.62 7.04 4.67 

P/P/P 0.40 17.90 340.63 4.73 4.07 

A/N/W 0.00 39.33 290.59 4.04 8.72 

W/N/N 0.11 10.38 230.46 3.20 2.44 

A/P/N 0.00 6.67 172.68 2.40 1.64 

N/P/A 0.00 12.50 164.28 2.28 2.38 

A/N/A 0.00 7.88 163.94 2.28 1.60 

W/N/P 0.00 27.00 157.62 2.19 4.70 

A/N/P 0.00 11.00 150.95 2.10 1.94 

P/P/W 0.00 12.18 105.83 1.47 3.26 

A/P/P 0.00 6.40 99.71 1.38 1.56 

A/A/N 0.00 3.78 85.28 1.18 1.01 

W/N/W 0.00 5.33 56.73 0.79 1.46 

A/P/W 0.00 9.00 45.30 0.63 1.54 

P/P/A 0.00 4.13 37.51 0.52 0.83 

W/P/N 0.00 3.22 36.86 0.51 0.52 

W/N/A 0.00 2.00 27.49 0.38 0.44 

A/W/N 0.00 2.13 25.89 0.36 0.42 

A/A/W 0.00 4.00 23.73 0.33 0.84 

A/P/A 0.00 1.89 20.93 0.29 0.38 

W/P/P 0.00 1.67 18.82 0.26 0.37 

W/P/W 0.00 1.33 11.29 0.16 0.30 

A/A/A 0.00 0.78 10.50 0.15 0.18 

A/A/P 0.00 1.10 9.44 0.13 0.20 

A/W/P 0.00 1.33 8.48 0.12 0.23 

A/W/W 0.00 1.00 6.41 0.09 0.22 

W/W/N 0.00 1.13 4.95 0.07 0.19 

W/P/A 0.00 0.67 4.82 0.07 0.13 

A/W/A 0.00 0.56 2.87 0.04 0.10 

W/W/W 0.00 0.67 1.65 0.02 0.09 

W/W/P 0.00 0.33 1.35 0.02 0.06 

W/W/A 0.00 0.22 0.46 0.01 0.03 
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Controversial 

Location Minimum Maximum Sum Mean Std. Deviation 

N/N/N 19.44 92.44 2757.30 70.70 20.56 

N/P/N 11.44 90.89 1980.94 50.79 20.64 

N/N/P 0.11 51.67 957.52 24.55 13.88 

N/P/P 2.44 50.44 698.30 21.16 12.41 

A/N/N 1.33 27.67 619.34 15.88 7.77 

N/N/W 0.22 90.00 550.71 14.12 29.30 

N/P/W 0.00 78.50 406.08 10.41 23.48 

P/P/N 1.78 22.89 389.53 9.99 5.98 

N/N/A 0.78 19.00 352.08 9.03 5.18 

P/P/P 0.22 17.22 246.75 6.33 4.56 

W/N/N 0.22 8.22 135.26 3.47 2.14 

A/N/A 0.22 7.44 125.33 3.21 2.17 

N/P/A 0.40 9.44 119.26 3.06 1.97 

A/N/P 0.00 8.89 116.46 2.99 2.38 

A/N/W 0.00 29.50 114.47 2.94 6.34 

A/P/N 0.18 7.00 106.65 2.73 1.67 

W/N/P 0.00 11.44 77.62 1.99 3.13 

P/P/W 0.00 18.50 76.46 1.96 4.56 

A/P/P 0.00 4.00 53.33 1.37 1.13 

A/A/N 0.00 4.00 47.84 1.23 0.89 

W/P/N 0.00 1.56 22.67 0.58 0.42 

P/P/A 0.00 2.56 21.99 0.56 0.58 

W/N/W 0.00 4.36 19.94 0.51 0.99 

A/P/W 0.00 6.00 19.47 0.50 1.14 

A/P/A 0.00 2.11 17.80 0.46 0.51 

W/N/A 0.00 1.67 17.66 0.45 0.44 

A/W/N 0.00 2.11 16.29 0.42 0.45 

W/P/P 0.00 1.89 14.81 0.38 0.43 

A/A/P 0.00 1.33 7.53 0.19 0.30 

A/A/W 0.00 3.00 7.34 0.19 0.52 

W/P/W 0.00 1.50 5.80 0.15 0.31 

A/A/A 0.00 0.67 5.72 0.15 0.17 

A/W/P 0.00 0.89 4.53 0.12 0.19 

A/W/W 0.00 1.00 3.01 0.08 0.20 

W/W/N 0.00 0.56 2.77 0.07 0.13 

W/P/A 0.00 0.33 1.95 0.05 0.09 

A/W/A 0.00 0.22 1.53 0.04 0.07 

W/W/P 0.00 0.56 1.45 0.04 0.10 

W/W/W 0.00 0.14 0.38 0.01 0.03 

W/W/A 0.00 0.00 0.00 0.00 0.00 
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Neglected 

Location Minimum Maximum Sum Mean Std. Deviation 

N/N/N 14.89 86.10 1980.85 61.90 24.06 

N/P/N 8.33 81.70 1417.90 44.31 20.90 

N/N/W 0.50 80.44 717.31 22.42 33.79 

N/N/P 0.00 50.33 665.09 20.78 16.54 

N/P/W 0.10 68.11 522.46 16.33 26.21 

N/P/P 4.43 48.44 468.29 20.36 12.13 

A/N/N 0.44 30.70 397.51 12.42 8.07 

P/P/N 1.78 25.10 270.59 8.46 5.65 

N/N/A 0.11 17.86 179.60 5.61 4.98 

A/N/W 0.00 22.89 158.48 4.95 7.83 

P/P/P 0.22 17.67 153.53 4.80 4.48 

P/P/W 0.00 17.22 91.41 2.86 4.96 

W/N/N 0.11 7.71 84.93 2.65 2.14 

A/P/N 0.11 5.80 69.35 2.17 1.38 

W/N/P 0.00 21.22 68.45 2.14 4.07 

A/N/A 0.00 8.00 64.00 2.00 2.04 

A/N/P 0.00 7.10 58.52 1.83 1.68 

N/P/A 0.00 7.57 53.12 1.66 1.73 

A/P/P 0.00 6.22 39.00 1.22 1.15 

A/A/N 0.00 4.80 35.65 1.11 1.14 

W/N/W 0.00 5.11 31.64 0.99 1.45 

A/P/W 0.00 8.67 31.47 0.98 1.92 

A/A/W 0.00 3.22 16.70 0.52 0.90 

W/P/N 0.00 1.50 14.38 0.45 0.34 

W/P/P 0.00 1.78 7.70 0.24 0.34 

W/P/W 0.00 1.44 7.46 0.23 0.43 

A/W/N 0.00 1.10 7.21 0.23 0.25 

P/P/A 0.00 1.11 7.18 0.22 0.28 

W/N/A 0.00 1.14 7.06 0.22 0.29 

A/P/A 0.00 1.43 4.56 0.14 0.25 

A/A/A 0.00 1.00 4.21 0.13 0.20 

A/W/W 0.00 0.89 3.12 0.10 0.20 

A/W/P 0.00 1.11 2.54 0.08 0.22 

A/A/P 0.00 0.60 2.13 0.07 0.13 

W/W/N 0.00 0.25 1.16 0.04 0.07 

W/P/A 0.00 0.30 1.16 0.04 0.07 

W/W/W 0.00 0.22 0.99 0.03 0.06 

W/W/P 0.00 0.33 0.78 0.02 0.07 

A/W/A 0.00 0.11 0.53 0.02 0.04 

W/W/A 0.00 0.11 0.11 0.00 0.02 
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Popular 

Location Minimum Maximum Sum Mean Std. Deviation 

N/N/N 17.67 96.78 5025.30 67.00 21.20 

N/P/N 10.78 95.00 3678.52 49.05 21.30 

N/N/P 0.00 49.44 1706.11 22.75 14.44 

N/N/W 0.11 94.75 1396.67 18.62 32.56 

N/P/P 4.43 49.11 1253.31 21.24 11.51 

A/N/N 1.00 32.22 944.94 12.60 7.19 

N/P/W 0.00 69.22 937.06 12.49 23.24 

P/P/N 1.44 30.78 675.60 9.01 6.02 

N/N/A 0.44 22.22 484.81 6.46 5.18 

P/P/P 0.56 17.78 444.68 5.93 4.47 

A/N/W 0.00 25.80 292.55 3.90 7.24 

W/N/N 0.22 10.13 231.65 3.09 2.47 

W/N/P 0.00 23.88 190.45 2.54 4.63 

N/P/A 0.00 9.78 173.35 2.31 2.01 

A/P/N 0.10 7.91 162.14 2.16 1.50 

A/N/P 0.00 11.22 151.87 2.02 2.11 

A/N/A 0.00 7.11 149.38 1.99 1.75 

P/P/W 0.00 12.44 136.27 1.82 3.51 

A/P/P 0.00 6.88 101.43 1.35 1.50 

A/A/N 0.00 4.00 75.00 1.00 0.94 

W/N/W 0.00 5.78 66.03 0.88 1.59 

A/P/W 0.00 5.75 46.09 0.61 1.26 

W/P/N 0.00 1.89 38.42 0.51 0.42 

P/P/A 0.00 1.78 29.15 0.39 0.44 

W/P/P 0.00 2.11 25.92 0.35 0.43 

A/A/W 0.00 3.56 21.91 0.29 0.68 

W/N/A 0.00 1.44 20.52 0.27 0.32 

A/W/N 0.00 1.71 20.11 0.27 0.33 

A/P/A 0.00 1.36 15.68 0.21 0.28 

W/P/W 0.00 1.67 12.08 0.16 0.31 

A/A/P 0.00 1.67 10.80 0.14 0.27 

A/A/A 0.00 0.67 8.48 0.11 0.15 

A/W/P 0.00 1.50 7.70 0.10 0.25 

A/W/W 0.00 1.40 6.52 0.09 0.25 

W/W/N 0.00 0.50 3.54 0.05 0.10 

W/P/A 0.00 0.22 2.08 0.03 0.06 

W/W/P 0.00 0.33 2.08 0.03 0.07 

A/W/A 0.00 0.22 1.44 0.02 0.05 

W/W/W 0.00 0.14 1.07 0.01 0.04 

W/W/A 0.00 0.13 0.13 0.00 0.01 
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Appendix D: Individual Cell Statistics (Mean Duration) 

 

Rejected 

Location Minimum Maximum Sum Mean Std. Deviation 

N/N/N 4.93 21.95 596.02 8.28 2.58 

W/N/N 0.80 7.96 155.49 2.16 1.06 

N/N/W 0.00 4.90 154.24 2.14 1.01 

A/N/N 1.26 3.05 145.59 2.02 0.33 

N/N/A 1.34 3.07 143.29 1.99 0.36 

N/P/N 1.45 2.50 136.52 1.90 0.22 

P/P/P 0.77 3.42 131.84 1.83 0.45 

N/N/P 1.27 2.68 131.27 1.82 0.30 

A/N/A 0.00 3.06 118.58 1.65 0.58 

N/P/P 0.92 2.44 109.13 1.52 0.28 

P/P/N 0.75 2.15 107.27 1.49 0.29 

A/A/N 0.00 3.03 101.38 1.41 0.65 

N/P/W 0.00 4.30 87.38 1.21 0.74 

A/P/N 0.00 2.22 86.68 1.20 0.37 

W/N/A 0.00 4.99 85.84 1.19 0.94 

A/N/P 0.00 2.51 84.65 1.18 0.42 

W/N/P 0.00 4.51 81.70 1.13 0.77 

N/P/A 0.00 2.16 81.33 1.13 0.40 

W/P/N 0.00 3.67 79.55 1.10 0.74 

A/W/N 0.00 4.57 77.63 1.08 0.76 

A/N/W 0.00 3.92 72.50 1.01 0.69 

W/N/W 0.00 10.84 68.46 0.95 1.50 

A/P/P 0.00 2.14 63.38 0.88 0.51 

A/A/A 0.00 3.24 62.80 0.87 0.93 

A/P/A 0.00 5.21 58.49 0.81 0.80 

P/P/A 0.00 3.20 54.54 0.76 0.65 

W/P/P 0.00 5.13 49.73 0.69 0.91 

P/P/W 0.00 9.28 46.51 0.65 1.37 

A/A/P 0.00 3.28 35.08 0.49 0.60 

W/W/N 0.00 4.39 30.07 0.42 0.99 

A/W/P 0.00 1.90 21.90 0.30 0.52 

W/P/A 0.00 2.60 18.50 0.26 0.54 

W/P/W 0.00 3.17 16.13 0.22 0.59 

A/W/A 0.00 3.06 15.68 0.22 0.56 

A/P/W 0.00 1.90 15.45 0.21 0.47 

W/W/W 0.00 3.53 11.46 0.16 0.66 

A/A/W 0.00 1.93 8.87 0.12 0.40 

A/W/W 0.00 2.76 6.02 0.08 0.40 

W/W/P 0.00 2.34 5.56 0.08 0.35 

W/W/A 0.00 1.84 3.07 0.04 0.23 
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Controversial 

Location Minimum Maximum Sum Mean Std. Deviation 

N/N/N 4.55 11.52 282.70 7.25 1.68 

W/N/N 0.92 3.56 80.01 2.05 0.62 

A/N/N 1.42 2.88 78.44 2.01 0.28 

N/N/W 0.82 5.10 76.57 1.96 0.86 

N/N/A 1.15 2.52 75.10 1.93 0.33 

N/P/N 1.58 2.17 72.66 1.86 0.14 

N/N/P 1.22 2.63 68.24 1.75 0.31 

P/P/P 0.92 2.50 66.09 1.69 0.36 

N/P/P 0.81 1.87 57.32 1.47 0.24 

A/N/A 0.35 3.29 57.02 1.46 0.48 

P/P/N 0.97 1.96 54.67 1.40 0.23 

A/A/N 0.00 4.08 51.53 1.32 0.74 

N/P/A 0.63 2.68 47.97 1.23 0.40 

A/P/N 0.53 1.81 45.17 1.16 0.26 

A/N/W 0.00 2.57 44.35 1.14 0.66 

A/N/P 0.55 1.77 43.71 1.12 0.29 

P/P/A 0.00 2.30 43.09 1.10 0.56 

W/N/P 0.00 2.47 42.92 1.10 0.50 

A/W/N 0.00 3.49 42.34 1.09 0.75 

W/P/N 0.00 2.86 40.31 1.03 0.54 

A/P/P 0.00 2.12 40.29 1.03 0.52 

N/P/W 0.00 2.49 38.95 1.00 0.55 

W/N/A 0.00 2.39 36.33 0.93 0.60 

W/P/P 0.00 2.87 33.61 0.86 0.83 

A/A/A 0.00 2.80 30.87 0.79 0.76 

A/P/A 0.00 1.66 29.37 0.75 0.42 

W/N/W 0.00 4.05 24.18 0.62 0.86 

A/A/P 0.00 3.10 21.74 0.56 0.67 

P/P/W 0.00 2.53 20.02 0.51 0.67 

A/W/A 0.00 2.30 14.37 0.37 0.66 

W/W/N 0.00 2.98 13.02 0.33 0.66 

A/P/W 0.00 1.30 11.74 0.30 0.45 

A/W/P 0.00 1.83 9.57 0.25 0.42 

W/W/W 0.00 3.53 8.93 0.23 0.83 

W/P/A 0.00 1.47 8.40 0.22 0.39 

W/P/W 0.00 2.04 7.53 0.19 0.48 

W/W/P 0.00 3.17 7.53 0.19 0.57 

A/A/W 0.00 1.90 5.52 0.14 0.38 

A/W/W 0.00 1.84 4.55 0.12 0.38 

W/W/A 0.00 0.00 0.00 0.00 0.00 
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Neglected 

Location Minimum Maximum Sum Mean Std. Deviation 

N/N/N 6.02 10.80 257.57 8.05 1.35 

A/N/N 1.57 2.73 65.92 2.06 0.26 

N/N/A 1.00 3.12 59.90 1.87 0.43 

W/N/N 1.13 3.27 58.62 1.83 0.52 

N/P/N 1.52 2.39 56.93 1.78 0.17 

N/N/P 1.15 2.28 56.68 1.77 0.29 

N/N/W 0.70 4.05 56.58 1.77 0.70 

P/P/P 1.02 2.31 55.16 1.72 0.29 

N/P/P 1.05 2.07 47.65 1.49 0.27 

A/A/N 0.00 2.25 45.80 1.43 0.53 

P/P/N 0.97 2.32 44.46 1.39 0.31 

A/N/A 0.00 2.29 42.76 1.34 0.46 

N/P/W 0.33 4.09 40.18 1.26 0.84 

A/W/N 0.00 3.90 38.72 1.21 0.88 

W/P/N 0.00 4.29 38.71 1.21 0.83 

A/P/N 0.69 2.02 37.69 1.18 0.34 

A/N/P 0.55 2.23 36.98 1.16 0.38 

A/N/W 0.00 2.67 35.57 1.11 0.84 

W/P/P 0.00 9.28 34.45 1.08 1.63 

N/P/A 0.00 1.86 34.03 1.06 0.38 

A/P/P 0.00 2.65 31.59 0.99 0.44 

A/A/A 0.00 2.64 29.89 0.93 0.90 

W/N/P 0.00 2.77 29.59 0.92 0.56 

W/N/A 0.00 3.37 29.16 0.91 0.82 

P/P/A 0.00 2.89 24.23 0.76 0.70 

A/P/A 0.00 2.42 19.17 0.60 0.63 

W/N/W 0.00 1.94 17.29 0.54 0.66 

P/P/W 0.00 2.20 16.78 0.52 0.69 

W/W/N 0.00 2.14 14.91 0.47 0.68 

A/A/P 0.00 1.68 12.02 0.38 0.47 

A/A/W 0.00 3.06 10.08 0.31 0.73 

A/P/W 0.00 2.77 8.64 0.27 0.59 

W/P/W 0.00 1.60 5.79 0.18 0.40 

A/W/P 0.00 2.60 5.76 0.18 0.52 

W/P/A 0.00 0.93 5.04 0.16 0.27 

A/W/A 0.00 1.17 4.27 0.13 0.32 

W/W/W 0.00 3.37 3.37 0.11 0.60 

A/W/W 0.00 2.76 2.79 0.09 0.49 

W/W/A 0.00 1.44 2.14 0.07 0.28 

W/W/P 0.00 0.00 0.00 0.00 0.00 

 

 



104 

 

Popular 

Location Minimum Maximum Sum Mean Std. Deviation 

N/N/N 4.46 15.98 575.42 7.67 1.84 

W/N/N 0.99 4.24 153.06 2.04 0.64 

A/N/N 1.45 2.62 148.20 1.98 0.30 

N/N/A 1.18 3.16 145.17 1.94 0.38 

N/P/N 1.40 2.64 140.92 1.88 0.24 

N/N/P 1.27 2.35 132.45 1.77 0.24 

N/N/W 0.53 5.25 131.19 1.75 0.72 

P/P/P 0.78 2.60 130.93 1.75 0.40 

N/P/P 0.79 2.11 112.51 1.50 0.23 

A/N/A 0.42 2.80 108.20 1.44 0.51 

A/A/N 0.00 4.03 107.68 1.44 0.73 

P/P/N 0.74 2.02 106.00 1.41 0.28 

W/P/N 0.00 3.93 90.71 1.21 0.67 

N/P/A 0.34 2.51 90.57 1.21 0.35 

N/P/W 0.00 7.46 88.50 1.18 1.00 

A/N/P 0.27 2.72 88.32 1.18 0.39 

A/P/N 0.61 2.52 86.11 1.15 0.34 

W/N/P 0.00 4.45 82.23 1.10 0.70 

A/W/N 0.00 5.97 75.82 1.01 0.97 

A/P/P 0.00 2.49 74.34 0.99 0.53 

A/N/W 0.00 3.40 73.46 0.98 0.82 

W/N/A 0.00 2.53 69.31 0.92 0.74 

P/P/A 0.00 2.55 65.26 0.87 0.60 

W/P/P 0.00 3.67 61.24 0.82 0.87 

A/A/A 0.00 2.83 54.96 0.73 0.80 

A/P/A 0.00 3.28 51.49 0.69 0.66 

W/N/W 0.00 3.84 38.73 0.52 0.76 

P/P/W 0.00 4.70 35.70 0.48 0.81 

A/A/P 0.00 3.30 34.67 0.46 0.67 

W/W/N 0.00 2.10 24.64 0.33 0.59 

W/P/A 0.00 2.77 19.49 0.26 0.55 

A/W/A 0.00 3.06 14.96 0.20 0.56 

A/P/W 0.00 2.60 14.21 0.19 0.44 

A/W/P 0.00 1.85 13.00 0.17 0.41 

W/P/W 0.00 1.50 7.94 0.11 0.30 

A/A/W 0.00 2.30 6.84 0.09 0.39 

W/W/W 0.00 3.53 4.53 0.06 0.41 

W/W/P 0.00 1.60 4.26 0.06 0.22 

W/W/A 0.00 2.76 2.76 0.04 0.32 

A/W/W 0.00 1.44 1.47 0.02 0.17 

 

 


