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SUMMARY  

Introduction 

The aim of this thesis is to contribute to the understanding of interaction (-

patterns) of children of different sociometric statuses in dyadic child-peer interaction. 

The first major question in this thesis is: can a dynamic systems model help in ex-

panding our understanding of interaction patterns of children, and if so, what is the 

empirical validity of such a model? The second major question in this thesis is: What 

does the model teach us about differences and similarities in interaction patterns of 

children of different sociometric statuses? To answer these questions, two dynamic 

systems models of short-term interaction were built, and an empirical study was con-

ducted, in which dyads of children were videotaped during a ten-minute play session. 

In the following sections, the answers to these research questions will be summa-

rized. After that, some general discussion points will be presented, such as how to 

perform a validation procedure over the interaction patterns of the agent model, and 

how to connect an agent model of short-term social interaction (the second dynamic 

model presented in this thesis) with a long-term model of social development. 

 

 Using dynamic systems models for representing short-term dyadic inter-

action during play 

The first model, a classical dynamic systems model, based on a coupled equa-

tion for each of the play partners, is described in chapter 2. The output of the model 

consisted of one equilibrium value  - the attractor state (Thelen & Smith, 1994) - of 

the Involvement level of the two play partners. This Involvement variable aggregated 

various empirical variables. It referred, first, to instrumental (other-directed) behavior, 

such as actual playing together, or approaching the other child verbally or non-

verbally, and second, to (positive) emotional expressions, such as smiles and laugh-

ter.  

The second model, which is described in chapter 3, is an agent-based dy-

namic systems model of short-term social interaction during play, and is composed of 

a considerably more extensive set of coupled equations. The output of this model 

consisted of trajectories of instrumental (other-directed) action and emotional expres-

sion for each of the play partners for the duration of a single play session.  

The benefits of building such models are, first, that they force the researcher to 
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formulate theoretical assumptions and predictions in a precise and detailed manner; 

second, that the models help to better understand empirical findings in specific con-

texts, which has the additional benefit of potentially contributing to better intervention. 

Third, such models are convenient tools for (computationally) experimenting with vari-

ous assumptions  - for instance, about the level of Involvement in rejected children - 

by changing the appropriate parameter values and observing the associated changes 

in outputs. A fourth benefit is that the models show how group characteristics follow 

from individual, in this case, dyadic processes. The final benefit is that these models 

provide convenient representations of dynamic aspects of developmental processes 

in general, and long-term and short-term processes in particular (see also chapter 3). 

 

 Similarities and differences between the two models 

Similarities 

The two models show similarities as well as differences. The similarities can 

be summarized as follows. An important first similarity is that both models use the 

same theoretical assumptions, largely based on Frijda’s emotion theory (1986) and 

action theories (Austin & Vancouver, 1996; Carver, 1996; Vallacher & Wegner, 2000; 

Brandtstädter, 1998). The general theoretical assumptions are, first, that action is 

goal-oriented; second, that goals represent concerns, which are constantly evalu-

ated, and constantly lead to action and expression; and third, that these two general 

principles are intimately linked to social interaction. That is, social interaction is a goal 

in itself, and can only be satisfied if there is sufficient reciprocity in the social actions 

of the participants (Fogel, 1993). The final theoretical assumption is that (inter-) ac-

tion is to a great extent a socially contagious phenomenon.  

Differences in interaction patterns of dyads of children of different sociometric 

status are attributed to two differential theoretical components. These components 

are the social effectiveness component (Rose-Krasnor, 1997) and the social power 

component (Raven,1992; Hawley, 2002). The social effectiveness component con-

sists of the child’s ability to achieve his or her social goals with minimum effort 

(“effectiveness”). In general this ability is likely to be higher in children of higher social 

status (Hazen, Black, & Fleming-Johnson, 1984; Rose-Krasnor, 1997; Rubin, Bu-

kowski, & Parker, 1998; Simeo-Munson, 2000). In addition, the social effectiveness 

component implies that the child with higher social status has a stronger 

“contagiousness” level, i.e. that children tend to imitate a popular child more easily 
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than a less popular child.  

The social power component implies, among others, that children will have a 

higher preference for interacting with partners of higher social power, i.e. more popu-

lar children. It is likely that these differences in preference are expressed in the form 

of different intensities of pleasure or joy during an interaction. 

A second similarity is that both models use the same dynamic model-building 

principles. First, a fundamental principle is the use of context-dependency of behavior 

and expression. This context-dependency is expressed in both models by an inter-

twining of child-specific factors (potentials that are the result of former interaction 

processes) and context-specific factors (actualized potentials, in the form of tempo-

rary interaction properties). This intertwining takes place in the form of an iterative 

process over the course of an interaction, and amounts to a soft-assembly process 

(see Thelen & Smith, 1994). Thus, the models explicitly specify how at any moment 

the child- and context-factors influence each other, and together create the conditions 

under which both factors will operate during the next moment in time. The second 

model-building principle consists of a focus on individual patterns. Both models yield 

individual outputs; the coupled equation model in the form of an Involvement level 

that optimally suits the concerns of the participating children, the agent model in the 

form of trajectories of expression and action over the course of an interaction. For 

any particular type of dyad, for instance the ‘rejected’ dyad, a great number of re-

peated model runs yield a characteristic distribution of trajectory properties. The third 

dynamic model-building principle is that of non-linearity, both in the relations between 

variables in the models, and in the relation between short-term and long-term proc-

esses. Non-linearity in the relations produces non-linear effects. An example of a 

non-linear effect is the fact that adding a random component per time step can pro-

duce qualitatively different trajectories across different model runs. The non-linear 

relation between models on different time scales has not been worked out exten-

sively; a first exploration can be found in the discussion section (this chapter). 

A third major similarity is that both models yield the same output, namely the 

aggregated variable Involvement, which contains expression as well as action.  

 

 Differences 

An important difference between both models lies in their difference in 

‘profoundness’, both in the models’ theoretical input, their output, and the validation 

procedures used. Whereas the theoretical input of the coupled equation model was 
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limited to three components, which are evaluated and updated at each time step (as 

described in chapter two), the theoretical input of the agent model extended to incor-

porating the concerns-appraisal-expression-action process within each child at each 

time step and between two interacting children over two consecutive time steps of the 

play session. In addition, the mathematical structure of the agent model was consid-

erably more complicated than the coupled equation model, expressed in a signifi-

cantly greater set of dynamic equations than the coupled equation model uses. 

As output, the coupled equation model yielded only one Involvement variable, 

whereas the agent model produced trajectories of action and expression, providing 

the opportunity to get insight into patterns of subsequent actions and expressions. 

Lastly, the validation procedure of the coupled equation model concentrated on ten 

variables, whereas that of the agent model focused on twenty-two variables, all de-

rived from the overarching expression and action variables. For instance, the agent 

model considered both positive and negative emotional expressions, whereas the 

coupled equations model was confined to positive emotions.  

An important reason for working with the agent model lies in its refined output, 

and the resulting extra information it provides. Figure 5.1 gives an example of output 

of the agent model and output of the coupled equation model.  

The upper part of the figure gives an example of the agent model’s output, 

consisting of a trajectory of emotional expressions of a child with a rejected status, in 

interaction with a play partner with an average status. Note that the trajectory of ac-

tions is not incorporated in the figure. The expressions fluctuate between + 5 (very 

positive expression) to -2 (negative expression). Characteristic qualitative properties 

of this trajectory can be examined, such as the variability per child, the proportion of 

positive and negative expressions, the number of peaks, and differences between the 

two children. The lower part of the figure gives an example of the output of the cou-

pled equation model, consisting of a value for the equilibrium state of the Involve-

ment-variable of a child with a rejected status, and one for the play partner with an 

average status.  
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Figure 5.1. Examples of output of the agent model and output of the coupled equations model: a. 

trajectory of expression output of agent model; b. involvement output of the coupled equations model. 

Both outputs concern a ‘rejected’ dyad (a child with a rejected status, in interaction with a play partner 

with an average status).  
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 The empirical validation of the models  

An important indicator for the usefulness of simulation models can be found in 

the quality of the fit with empirical data. As Thelen and Smith (1998) stated, “it ( - 

model fitting - ) remains a hypothetical exercise until the models are continually 

tested and improved with empirical data” (p. 579).  

The empirical validity of the coupled equation model was expressed in the 

form of the quality of the predictions the model made, compared to the empirical data. 

The main predictions of the model were supported by our empirical data on group-

wise differences. That is, eight of the ten predictions were confirmed (see Chapter 

two). The two non-fitting variables concerned the proportion shared involvement, 

which referred to the reciprocity aspect of interaction. The lack of fit implies that the 

model needs to be refined on this point.  

Chapter 4 described the empirical validity of the agent model, and the methods 

needed for its validation. It focused on the model’s predictions of averages and distri-

butions of the major variables and on the model’s sensitivity. Just as with the coupled 

equation model, the majority of the model‘s predictions of the group-wise properties 

were corroborated by our empirical data (see Chapter four for more details of the vali-

dation process). That is, the combination of averages and the combination of distribu-

tions of all variables that the model generated resembled the empirical data signifi-

cantly better than a null-hypothesis model did. On the level of validation per variable 

separately, both fitting of averages and fitting of distributions yielded good results. An 

exception was the moderate fit of the ‘popular’ group of dyads with regard to the dis-

tributions per variable separately, which was explained by the limited use of the social 

effectiveness component in the input parameter groups in the model, i.e. this compo-

nent was used in only three of the five input parameter groups.  

In conclusion, the quality of the empirical validity of both models was good. 

That is, these models, which represent the way child- and context-specific factors in-

tertwine in a real-time process, provide a good explanation of the associations be-

tween sociometric status and properties of the concrete interaction. In addition, the 

good fit can be considered as support for the theoretical assumptions used in the 

models. 
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 Interaction (-patterns) of children of different sociometric statuses 

A main conclusion of this study was that different sociometric statuses are re-

lated to different interaction patterns in dyadic play interactions of children. In that 

sense, our findings corroborate what is reported in the mainstream of the existing lit-

erature, i.e., we also found that differences do exist. Note that not all studies about 

child-peer interaction confirm these differences. For instance, Gerrits (2004) did not 

find a main effect of peer preference in a study that examined shared positive emo-

tions and mutual responsiveness in child-peer interactions.  

However, our findings also diverged from most of the existing literature on an 

important issue, which basically comprises a widely reported association between 

adequate and emotionally positive interaction patterns with high social status on the 

one hand and less or inadequate and emotionally negative interaction patterns with 

rejected status on the other hand (see Black & Logan, 1995; Asher, 1983; Asher & 

Parker, 1989; Rose-Krasnor, 1997; Gnepp, 1989; Edwards, Manstead, & MacDonald, 

1984; Vosk et al., 1983; Gottman et al. 1975; Krantz 1982; Eisenberg, Fabes, 

Bernzweig, Karbon, Poulin, & Hanish,1993; Eisenberg & Fabes, 1995; Cirino & Beck, 

1991; Miller & Olson, 2000; Hubbard, 2001; Denham, McKinley, & Couchoud, 1990). 

The differences between our findings and those reported in the literature relate to the 

distinction we made in variables on the level of the child, the level of the play partner, 

and the level of the dyad. In addition, variables on the level of the dyad consisted of 

two groups. One group of dyad variables measured the level of reciprocity of the play 

partner, based on the amount of social ‘signals’ of the child with the popular or re-

jected status, whereas the other group of dyad variables measured the mutual recip-

rocity, based the amount of mutual social ‘signals’ of both children over the total of 

social ‘signals’ given.  

 

 Findings at the child level and the dyad level 

At the child level our findings differed from earlier findings, in the sense that we 

found rejected children to express significantly higher levels of positive expressions 

and directedness than popular children (Chapter 2). On the dyadic level, our findings 

partly confirmed findings of earlier studies, as measured by means of the first group 

of dyad variables relating to the amount of social ‘signals’ of the child with the popular 

or rejected status).  More precisely, we found rejected children to have their positive 

expression signals less often being reciprocated by a positive expression of the play 

partner than popular children. In addition, we found the same for the rejected chil-
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dren’s play partners. That is, the positive expression signal of play partners of re-

jected children was also less often being reciprocated by a positive expression of the 

rejected child than the positive expression signal of play partners of popular children. 

Remarkable, however, is that, if the second interaction variable, namely the shared 

instrumental other-directed actions, is concerned, this higher dyadic reciprocity for the 

popular child and its play partner is not found. 

More importantly, our findings on the dyadic level partly contradicted earlier 

findings also, in that we found ‘popular’ dyads to share less positive expressions and 

less coherence than ‘rejected’ dyads, as measured by means of the second group of 

dyad variables, based on the amount of mutual ‘signals’ of both children over the total 

of ‘signals’ given.  

In summary, the total of our findings on the dyadic level seem to refine (partly 

corroborate and partly contradict) earlier findings, in the sense that we have found 

what seems like a different relationship between sociometric statuses on the one 

hand and the quality versus the quantity of involvement in social interaction on the 

other hand. That is, we found the total duration and amount of mutuality and coher-

ence in interaction in ‘popular’ dyads to be lower than in ‘rejected’ dyads, whereas we 

found a higher quality in the level of mutuality in positive expressions in ‘popular’ dy-

ads than in ‘rejected’ dyads. In other words, we found the quality of the ‘co-regulated 

interaction’, as far as expressions are concerned, to be higher in ‘popular’ dyads 

(Fogel, 1993). That is, if a positive expression signal is given, - whether by the child 

or by the play partner -, this signal is more often reciprocated by a positive expression 

of the other child. Note, however, that this higher quality in mutuality was confined to 

emotional expressions, and was not found in shared instrumental other-directed ac-

tions in ‘popular’ dyads.  

 

 An explanation for the divergence in findings 

Our findings are consistent with and to a considerable extent also predicted by 

our models. It might be questioned why our models diverged in this respect from find-

ings reported elsewhere in the literature. The differences between our models and 

the predicted findings on the one hand and findings in earlier studies on the other 

hand can be explained as follows. First, we used a process model to make predic-

tions, and second, applied this model to the specific play situation that our research 

setting entailed, namely one in which the children are explicitly asked to play with the 

other child and where they are monitored by adults. A third explanation lies in our 
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contention that the strength of the effects of the social effectiveness component and 

the social power component depends on the situation in which the interaction takes 

place. Possibly, rejected children in particular do not often get the chance to play with 

a higher-status child, in a one-to-one situation that is explicitly sanctioned by an adult. 

Our process model predicts that, given this opportunity, rejected children will better 

be able to realize their concern of Involvement, and will thus show many positive ex-

pressions and many directed actions towards the other child. The fact that they be-

have in this way in this particular situation does not exclude another fact, which is de-

scribed by the literature discussed earlier, namely that their overall daily experience 

might be one of predominantly negative emotions and little interaction. In a free play 

situation, children seek their own play partners and eventually reject others (and a 

child that is consistently rejected is socially evaluated as a “rejected child”). The so-

cial effectiveness is likely to play a significant role in initiating and maintaining interac-

tions, given the play partner’s freedom to quit if the interaction is not sufficiently satis-

fying, which is more likely to be so in the case of play interactions with a rejected 

child. 

 

 The theoretical and practical implications of our findings 

The theoretical implications of our findings regard the necessity to distinguish 

various situations and contexts in research of interaction studies more than is already 

done (see Pettitt, Brown, & Mize, 1998; Hubbard, Dodge, Cillessen, Coie, & 

Schwartz, 2001: Pickard, 2004) and the fact that it is crucial to use context-person 

interaction as a central starting point in predictions, derived from the particular mod-

els used (see Thelen & Smith, 1994; Gottman, 1997; Fogel, 1993). In addition, our 

findings strongly support the importance of using goal-directedness of behavior in 

peer interaction research, emphasizing the role of concerns as directing forces in be-

havior (see also Packer & Scott; 1992; Renshaw & Asher, 1983; Crick & Dodge, 

1994; Mize & Ladd, 1990; Erdley & Asher, 1996; Rabiner & Gordon, 1992; Brown, 

Odom, & Holcombe, 1996; Want & Gattis, 2005).  

Research in the field of peer interactions often refers to Hinde’s (1997) heuris-

tic model of levels of social complexity, such as relations, interactions, and individuals 

(Goudena & Gerrits, 2003; Rubin et al., 1998). Our study gives an illustration of the 

existence of relations between different levels of social complexity, namely that be-

tween psychological processes within individuals, individual behavior, and interaction 

between individuals, taking place in time-serial, dynamic process (van Aken, 2003). 
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The surplus value of an approach that takes these relationships between levels into 

account, is that it enables the researcher to better explain and predict interaction 

processes.    

The practical implications of our findings are described in chapter 4. In sum-

mary, three points can be made. First, assessment and intervention should explicitly 

account for context-specific factors in a process-oriented framework. In intervention, 

one should realize that desired changes in behavior can be realized by varying the 

context. For instance, the teacher can let a rejected child cooperate with a more 

popular child in the class. This must be done in a particular action context, in which 

the rejected child can practice new skills, and experience positive emotions in doing 

so.  

In assessment, information about the child’s ‘band-width of interaction-

behavior’ should be obtained by varying the context, which gives information about 

the child’s vulnerability for different context influences. Intervention strategies should 

aim at working on the child’s sensitivity to (certain aspects in) a specific context, e.g. 

the presence of unfamiliar other children in a group.  

Secondly, assessment and intervention should – among others - start from the 

notion of concerns of individual children, as important driving forces behind the be-

havior these children show. The notion of concern can be an important tool for under-

standing the child’s behavior and for achieving a successful intervention. For in-

stance, before involving a child in a social skills training, the child can be interviewed 

about his concerns with regard to his socially undesired behaviors, such as aggres-

sion (see Singer, Doornenbal, & Okma, 2004; in which this type of interview is used 

for foster children).  

The third point is that practicing skills is important, and the child should get the 

opportunity to do so. In addition, it is important to see interventions as part of an on-

going iterative process, in which each step in the process helps to determine the next 

intervention step. Based on short-term hypothesis testing, the intervention strategy 

can be adjusted, in order to give the rejected child the opportunity to gain positive ex-

periences.  

Finally, it is important to note that, although the recommendations made with 

regard to applied settings may sound general and to a certain extent maybe also self-

evident, they result directly and explicitly from the dynamic models described in this 

dissertation. 
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  GENERAL DISCUSSION AND RECOMMENDATIONS FOR FUTURE RESEARCH 

 Process validation of the agent model 

In a first exploration of the nature of the processes described by the agent 

model, it was checked whether the model generated trajectories of other-directed ac-

tion and emotional expression that are similar to the observed ones (see also van 

Geert & Steenbeek, 2005). Figure 5.2 provides an arbitrarily chosen example of an 

observed and of a simulated trajectory (the first dyad of the set of 13 rejected dyads, 

Figure 5.2. Examples of smoothed model outputs and data of freqency of other-directed action over time 

in a rejected child.  
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and the first output of a simulation run of the agent model). 

 The trajectories have been smoothed on the basis of the raw data by means 

of a Savitzky-Golay smoothing procedure, a standard procedure for flexible smooth-

ing of time series (Simonoff, 1996). It is clear that the simulated and observed trajec-

tories are far from replicas of one another. However, interaction is an adaptive and 

variable process, and literal similarity between a model’s output and an observation 

cannot be the issue here. What is at stake is whether the characteristic qualitative 

properties of the observed trajectories are similar to those found in the simulated 

ones.  

A first, major qualitative property of real interaction is its coherence or mutual-

ity (Fogel, 1993). On a micro-time scale, mutuality involves a successive process (for 

instance, I hand you over a Playmobil figure, you take it). On the larger time scale of 

the smoothed frequencies of other-directed action as shown in figure 5.2, mutuality is 

expressed in the form of covariation. For instance, if one child increases its other-

directed action (e.g. makes more attempts to involve the other child in a particular 

play action), mutuality implies that the other child also shows an increase (the other 

child responds to the interaction initiatives of the first and thus enhances the first 

child’s other-directed action). Likewise, mutuality requires that if the intensity of other-

directed action in one child diminishes, it should also diminish in the other child. This 

type of coordination can be expressed by means of a covariation measure, e.g. co-

variance.  Although the details cannot be discussed here, it turns out that the covaria-

tion measures of the observed and simulated trajectories are qualitatively similar (for 

instance, they are characteristically distinct from eventual covariation in uncoordi-

nated series). Quantitatively, however, covariation appears to be higher in the simu-

lated than in the observed series. 

A second major qualitative property of real interaction is its cyclical nature, i.e. 

the frequency of interaction oscillates over the course of the interaction event 

(Newtson, 1993; Newtson, 1994; Warner, 1992). That is, the frequency and/or inten-

sity of other-directed action go up and down, resembling a landscape of rounded 

hills. If the observed data and the simulated data are smoothed with the same 

smoothing parameters, the number of hilltops found in the observed and simulated 

data should be comparable. Hilltops can be found by means of peak fitting proce-

dures that estimate the minimum number of peaks required to describe the form of 

the interaction curves. The number of peaks varies between 6 and 10, although it ap-

pears that the simulated trajectories show on average fewer peaks than the observed 
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ones. Peaks in the other-directed action of the child and the play partner tend to be 

coherent with one another in terms of their position on the time line and of their dura-

tion (but they often do not correspond in terms of amplitude). Correspondence be-

tween peaks – which refers to the level of mutuality or coherence in the interaction, 

and which is comparable to the covariation measures described earlier – can be ex-

pressed in the form of a correlation matrix of the peaks. These correlation matrices 

are highly similar for the observed and the simulated data and thus demonstrate an 

important qualitative correspondence between real interaction and the model. 

While discussing the qualitative similarities, we just noticed some quantitative 

dissimilarities between simulated and observed trajectories, such as the number of 

peaks or the magnitude of the covariation. Another difference is that the simulated 

trajectories sometimes become trapped in a particular behavioral mode, such as con-

tinuous other-directed action or continuous self-directed action, which is unlikely to 

occur in real dyads. It is conceivable that all these differences are due to the fact that 

the model captures idealized, prototypical types of dyads, whereas the real dyads are 

more variable and less extreme in their properties.  

A recommendation for future research is to further elaborate this process vali-

dation technique aimed at individual trajectories.  

 

 Stability of sociometric statuses of children 

The question is whether sociometric statuses of children in grade 1 are suffi-

ciently stable over the research period (of several months), to be able to draw conclu-

sions about children’s interaction patterns as related to this status. Compared to the 

amount of research in which sociometric status has been studied in relation to other 

psychological constructs and behavioral properties, only a very small number of stud-

ies focus on the stability of the status of children (Cillessen, 2000). In their review arti-

cle, Cillessen and Bukowski (2000) conclude that in general the stability of peer 

status increases with children’s age and decreases with the length of the test-retest 

interval. However, little research is done on short-term stability, during a couple of 

months or shorter. 

To determine stability of statuses we conducted two studies, which are not 

reparted in this thesis. In our first study, we conceived of short-term stability as reli-

ability of the test, provided that the ratings have been taken under unchanged condi-

tions (Maassen, Steenbeek & van Geert, 2004; see also Cillessen, 1991; Jiang & 
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Cillessen, 2005). In our second, dynamic systems-based study (Steenbeek & van 

Geert, 2006), we alternatively conceived of short-term stability as opposite to variabil-

ity. Both the stability of received ratings and given ratings of individual children was 

examined. In addition, by measuring status three times, we could measure the stabil-

ity per child twice (between measurement points M1M2, and between M2M3; over a 

period of almost four months), which gave us the opportunity to calculate the stability-

of-the-stability findings. This section provides a short summary of the method and re-

sults of this second study (more details can be found in Steenbeek & van Geert, 

2006). 

Stability was expressed in the proportion of similarity of each individual child 

over two consecutive measurements. The proportion of similarity is the number of 

times the child's rating remains equal, divided by the total number of ratings made. 

For instance, a child who received a 1 for sympathy the first time and also received a 

1 for sympathy the second time from the same peer is said to be stable in the sympa-

thy-choice he received from this particular peer. This proportion of similarity was then 

compared with the proportion of similarity that a null-hypothesis model produced. 

Variability was defined as the probability that a null hypothesis model (of maximally 

unconstrained rating) produced a proportion of similarity that is equal to or higher 

than the observed similarity, which can be expressed in a p-value. As stability was 

operationalized as the converse of variability, stability can be expressed as 1 – p.  

Figure 5.3 represents the relation between the proportion of similarity (on the 

x-axis), and the stability of individual children (on the y-axis; 1 - p). It shows that sta-

bility can be represented as an s-shaped function of the proportion of similarity, i.e. 

the index of stability can be conceived of as a non-linear property of the proportion of 

similarity. 

This non-linearity is used as a means for dividing the curve in three separate 

sections that represent three groups of distinct stability categories. Section 1 repre-

sents a stable group, in which 1-p > 0.95, which corresponds with a proportion of 

similarity equal to or higher than 0.78. Section 2 represents a transition group, in 

which 0.05 > 1-p < 0.95.  The corresponding proportion of similarity of this group lies 

between 0.38 and 0.78. Section 3 represents an instable group, in which 1-p < 0.05. 

The s-shaped form of the stability curve allows for a considerably less arbitrary divi-

sion of the stability levels than a standard linear representation of stability in terms of 
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a Cohen’s kappa or correlation measure. 

The results indicate that a considerable number of first grade mainstream 

(primary) school children (approximately two third of the group) give and receive sta-

ble ratings. Noticeable is that children within the stable group vary considerably in the 

proportion of similarity of their ratings. Secondly, a somewhat smaller, but clearly dis-

cernible group can be conceived of as a transition group. These children do not be-

long to the stable group, but certainly not to the instable group either. They literally 

form a transition group. Practically no children belong to the instable group, a group 

that consistently switches their ratings. In summary, it can be stated that most chil-

dren (73% of the group) have a stable status over the research period (of several 

months).   

The issue of stability-of-stability (is a child found to be stable over measure-

ments 1 and 2 also stable over measurements 2 and 3 for instance) reveals a differ-

ence between received and given ratings. Whereas in the received ratings children 

Figure 5.3. The relation between the proportion of similarity (on the x-axis) , and the stability of individual 

children (on the y-axis; 1-p). Three groups of distinct stability categories are represented; a stable group 

(upper-right); transition group (in the middle); and an instable group (bottom-left).  
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become more variable in the way they are rated by their peers, in the given ratings 

more stability-of-stability is present, indicating that if a child has a certain “style” of 

giving ratings, this style seems to remain relatively constant for a longer time. Note 

that this “style” can be a very variable one, in which the child changes his opinion 

about a specific child considerably.  

A recommendation for future research is to further elaborate studying patterns 

of received and given ratings of individual children, in order to get a grip on the inter-

play between child-specific, group-specific and context-specific factors. Especially the 

more extreme group of children, in the transition group below median, and eventually 

the children that belong to the instable group deserve more attention.  

 

Connecting the models of social interaction with a model of social devel-

opment  

Besides focusing on the possible predictive relationship between what children 

learn in their actual interactions with peers, and their long-term social functioning (see 

Parker & Asher, 1987; Kupersmidt, Coie, & Dodge, 1990; Bagwell, Schmidt, New-

comb, & Bukowski, 2001; Prinstein & La Greca, 2004), it is also interesting to study 

the dynamics of this relationship. The starting point in this thesis was that the dynam-

ics of long-term development is intrinsically related to the dynamics of short-term 

processes (Thelen & Smith, 1994; Lewis, 2002b). That is, understanding short-term 

dynamics helps to understand the link between short-term processes, such as a dy-

adic play session with a peer, and long-term social development. In this section, a 

first exploration of linking the models of short-term social interaction with a model of 

social development is described (see also the conclusion of Chapter 4; and van 

Geert & Steenbeek, 2005). 

 The short-term dynamics of a play session or other form of interaction that 

involves dyadic interactions can be conceived of as a single step in a time series of 

such interactions over a long term, for instance a school year, or a developmental 

period such as childhood. That is, the long-term development concerns the long-term 

change of the parameter values that govern the short-term model. For instance, it is 

possible that in a child who encounters many unsuccessful interactions with others 

and who thus cannot sufficiently realize his desire (or “concern”) for pleasurable inter-

actions with others, a slow decrease of the concern parameter will occur, leading to 

diminishing interest in others and thus to a more or less self-caused rejected status. 
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In addition, it is likely that interactions that result in high positive appraisals of particu-

lar play partners lead to a higher mutual preference among those play partners. In 

this way, the long-term iterated application of the model could help explain the emer-

gence of friendships. Friendship means that a particular child has a high preference 

for interaction with another child who has a high preference for interacting with the 

first, over a longer time period. In the short-term model, this preference is simply the 

initial level of the concern parameter of the short-term model (“how pleasurable is the 

interaction with the other child”) in both children.  

In order to build a long-term model, i.e. a model of connected short-term inter-

actions, a number of additional parameters or variables must be specified, which are 

left implicit in the short-term model. An important example of such a variable con-

cerns the child’s choice of an interaction partner and thus requires the availability of a 

range of potential partners (e.g. the child’s class mates, children from the neighbor-

hood, etc.). In order to account for the short-term selection of interaction partners, the 

long-term model must allow for some sort of representation in the child of the child’s 

network in terms of past experiences of how pleasurable the interaction with a par-

ticular member from the child’s network actually is. The child will tend to select those 

interaction partners with whom a pleasurable interaction can be established. It is 

likely that such continuous selection and resulting interactions lead to a differentiation 

in the social network, in terms of friends (with whom the child attempts to engage fre-

quently) and others. In relation with sociometric status, it is important to note that the 

child is not only selecting others, others are also selecting the child. It is this being 

selected by others that creates the difference between rejected and popular children, 

for instance. If another child attempts to interact, the child may either respond to it or 

not, and thus establish a short-term interaction with the other child (or not), even if the 

other is not the child’s own choice. It is this dynamics of selecting and being selected 

by interaction partners that leads to changes in the short-term model parameters and 

that thus can simulate the long-term emergence of friendships or of becoming a 

popular, average of rejected child in a group (Ballato, van Geert, & Bosma, 2005). 

The long-term model must of course specify how a preceding interaction af-

fects a successive interaction. For instance, how is the preference-parameter that is 

associated with a potential interaction partner, updated after an interaction with that 

child in question, and how does this updating depend on how pleasurable the past 

interaction was. A recommendation for future research is to further elaborate this up-

dating procedure, and by doing so contribute to our understanding of the connection 
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between models of long-term social development and short-term interaction proc-

esses. 

  

The strengths and limitations of this thesis   

The good empirical fit of the agent model (chapter 4) and of the coupled equa-

tion model (chapter 2) gives support for the idea that dynamic systems models are 

useful methodological and theoretical tools in developmental psychology. The 

broader implication for research in developmental psychology is that statements 

about differences between groups must be based on modeling the dynamics of indi-

vidual processes, in which features of the real process, such as recursiveness and 

non-linearity, are preserved. In this way, detailed predictions can be generated that 

often go beyond those based on the more standard static models and thus contribute 

to a deeper understanding of the developmental process. Using both modeling and 

empirical research in a process that involves a continuous exchange of information 

between the two, amounts to a powerful combination of research tools in studying 

interaction processes. In addition, “debates can be resolved by integration of appar-

ently opposing explanations into a model of relations between complementary proc-

esses of development “ (Fischer & Dawson, p. 157).  

Besides the strengths of this thesis, some limitations can be mentioned. A limi-

tation of the empirical study is the fact that due to the small sample size relatively little 

can be said about inter-individual differences between children within the status 

groups. The limitations of working with this type of models are, first, that modeling is 

time consuming, which implies that a lot of effort has to be put into it. The required 

(basic) knowledge about mathematics may scare off the mathematically untrained 

developmental psychologist, which makes communication about modeling as a re-

search tool often difficult. In addition, this study was aimed at generating insight in 

individual trajectories over the time course of one interaction, but due to the time con-

suming aspect of modeling, and the necessary ‘pioneering work’ that had to be done, 

the agent model is until now only validated on group data (which of course is an im-

portant first step). In addition, we did not yet examine differences in trajectories of 

popular and rejected children in dyads of different sociometric statuses. Furthermore, 

a gap seems to exist between findings from this type of dynamic systems based stu-

dies, and more ‘classical’ studies in which groups are compared. According to our 

view, both approaches have their own merits, under the condition that they are ap-
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plied in concordance with the specific research question. That is, the use of a dynamic 

in combination with a standard approach leads to a deeper understanding of the proc-

ess and mechanisms of development.  

 

 Concluding remark 

In the introduction chapter of this thesis, criticism was expressed concerning 

three implicit assumptions often used in models adopting the more ‘classical’ ap-

proach in current developmental research. We argued that these assumptions were 

responsible for a too simple representation of empirical phenomena. This thesis has 

tried to replace these three assumptions, by providing a novel account of context-

dependency of behavior, of individual patterns, and of the non-linear relationship be-

tween short-term and long-term processes in a study applied to interaction patterns of 

children of different sociometric statuses. The main contribution of this thesis to the 

field of research of social development is its plea for studying dynamics in short-term 

interaction processes, with the aim of understanding both short-term processes and 

long-term social development. Second, it has been argued that the researcher must 

start from concerns, as guiding forces for behavior, and as important factors in caus-

ing differences in behavior in children of different sociometric status, in different con-

texts. 

 In this way it will be possible to really get insight into the mechanisms of devel-

opment, that is into ‘how’ development takes place in the here-and-now (short-term) 

and how development links past, present and future.  

 




