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CHAPTER 1

General Introduction

GENERAL INTRODUCTION

Imagine that it is Monday morning, 10 am and you are on your way to a business meeting. You
are running late, so when entering the room it is already full of people. Your eyes are scanning
the room, searching for an empty seat. Hoping to find a spot next to your befriended colleague
with whom you can chat during the meeting. Unfortunately, there is only a seat available in
the back of the room, next to an unfamiliar person. You walk up to that person, ask if the seat
is available, and you sit down. After a while you lose focus as the meeting is less interesting
than expected. So, you start a conversation with that unfamiliar person next to you. He appears
to be a new colleague on his first day in the office. Throughout the rest of the meeting you talk
about work and afterwards you invite him for a cup of coffee as you begin to like him.
This is just a sketch of an ordinary event that could happen in any office. Yet, this example also
illustrates that one of the best predictors of whether two people will form a relationship is simply how close together or how far apart they are (Jackson-Dwyer, 2013). The association between
physical proximity and relationship formation as a classic finding in psychological science, that
has typically between studied among adults in experimental settings or in the workplace (see
Back, Schmukle, & Egloff, 2008; Festinger, Schachter, & Back, 1950; Latané, Liu, Nowak, Bonevento, & Zheng,
1995; Little, 1965; McAndrew, 1993). In the current dissertation, the classic association between
proximity and relationships was examined in an entirely different and surprisingly understudied
setting: the school classroom. We examined whether physical proximity between students in
the elementary school classroom is associated with the occurrence and development of their
peer relationships. Before going into the details of the role that physical proximity in the classroom may play in youths’ peer relationships, we will first address current developments in the
measurement of peer relationships in the classroom, with a special focus on the measurement
of social status.

Two Dimensions of Social Status
Peer relationships have been examined for decades, with all studies clearly showing that the
quality of children’s peer relationships is important for their social-emotional, behavioral, and
cognitive development (e.g., Rubin, Bukowski, & Laursen, 2009; Ryan & Ladd, 2012). Different forms
of peer relationships can be distinguished, such as friendships, cliques, but also aggressors
and their victims (Rubin et al., 2009; Rubin, Coplan, Chen, Buskirk, & Wojslawowicz, 2005). An impor
tant construct in the study of peer relationships is social status in the peer group. In research,
social status has been conceptualized in terms of social preference and in terms of popularity
(LaFontana & Cillessen, 1998; Parkhurst & Hopmeyer, 1998). Traditionally, social status conceptualized
as social preference is derived from classroom peer nominations of who is most and least
liked (Coie, Dodge, & Coppotelli, 1982). Social preference thus indicates likeability and being highly
preferred by the peer group (Cillessen & Marks, 2011; Coie et al., 1982; Newcomb & Bukowski, 1983).
However, children who are liked by many do not necessarily have the most power or influence
in the classroom (LaFontana & Cillessen, 1998; Parkhurst & Hopmeyer, 1998). Researchers therefore also
ask children directly to nominate who they see as most and least popular in their classroom.
As such, popularity is a measure of impact, visibility, and reputation in a group, rather than a
personal preference (Cillessen & Marks, 2011; LaFontana & Cillessen, 2002).
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Both forms of status (preference and popularity) share a number of behavioral characteristics
(for a review, see Mayeux, Houser, & Dyches, 2011). Preference and popularity are both associated
with positive behaviors and traits such as prosocial behavior, leadership, and being a good
friend (LaFontana & Cillessen, 1998, 1999, 2002; Mayeux et al., 2011). However, preference and popu
larity also have unique and opposing behavioral correlates. Specifically and most strikingly,
popular children score high on certain negative traits, such as aggression, risk taking behavior, and deviancy (LaFontana & Cillessen, 1998, 1999, 2002; Mayeux et al., 2011), whereas preferred
children consistently score low on these behaviors. Thus, there are both similarities as well as
important differences between preferred and popular children. Therefore, recent assessments
of social status typically aim to include measurements of both preference and popularity as
two distinct forms of status. This practice was consistently followed in the current dissertation.

Measuring Social Status
The methods used to measure preference and popularity in the peer group typically are referred
to as sociometric methods. Sociometric methods to measure children’s status in the group have
a long history, going back to the classic work of Moreno (1934). Several recent reviews provide
an overview of the elements of sociometric methods and detailed discussions of the issues that
are involved in developing a sociometric questionnaire (e.g., Bukowski, Cillessen, & Velásquez, 2012;
Cillessen, 2009; Cillessen & Marks, 2011). In general, sociometric methods assess social positions in
groups (classroom, grade, work group) by measuring the positive and negative relationships
among the group members. The underlying assumption is that each group member is an expert observer of daily interactions in the group and can therefore evaluate the group and its
members on a variety of social characteristics. Sociometric methods are most commonly used
to measure children’s or adolescents’ social position at school, but can also be used in other
group structures such as sports teams or professional work environments (e.g., Ellwardt, Labiance,
& Wittek, 2012; Lusher, Robins, Kremer, 2010; Vierimaa, Erickson, Côté, & Gilbert, 2012).
The most common method for the collection of sociometric data is peer nominations. A typical
peer nomination instrument consists of a questionnaire with items for social status and social
behaviors of the group members. Each participant is then asked to name the peers in the reference group (classroom or grade) who fit each description by writing down their names or code
numbers. For instance, children are asked to name classmates who are “most popular,” “most
liked,” or “aggressive”. Sometimes, a roster with the names of all members of the reference
group is provided for each question, so that participants can simply check off who they want to
nominate. Nominations received are then counted for each group member and standardized in
the reference group to control for differences in group size (Cillessen, 2009). There are also several
other methods to control for differences in classroom size, collectively referred to as methods
of sociometric standardization (see Cillessen & van den Berg, 2014).
Peer nominations have advantages over other data collection methods such as self-reports,
observations, and parent reports. First, they have high face validity because the informants
are those who frequently interact with each other and are insiders in the peer culture. Second,
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when using peer nominations the resulting scores for social status or behaviors are based on
judgments by multiple respondents rather than a single individual (Bukowski et al., 2012, Marks,
Babcock, Cillessen, & Crick, 2013). Third, scores derived from peer nominations have shown to be
reliable and valid measures of social status and social behaviors (Cillessen & Borch, 2006; Cillessen,
Bukowski, & Haselager, 2000; Jiang & Cillessen, 2005). Fourth, numerous studies have demonstrated
concurrent and longitudinal associations between peer nomination measures of peer status
and adjustment (e.g., Ladd, 2005; Schwartz & Hopmeyer Gorman, 2011).
In spite of these advantages, peer nominations also have limitations and complications. First,
it is important that a substantial proportion of the group participates in order to obtain reliable
results (Marks et al., 2013). Second, writing down multiple names or code numbers for each
question can be time consuming and frustrating for participants, especially when there are
many questions or the reference group is large (Poulin & Dishion, 2008). Third, data entry of socio
metric data is time consuming, and further complicated when answers are illegible due to
poor handwriting, which may then also lead to data entry errors (Garb, 2007). Fourth, teachers
and parents are sometimes concerned about the negative consequences of peer nominations,
especially when children are asked to evaluate classmates on potentially negative characteristics such as aggression, bullying, or dominance (Child & Nind, 2013; Mayeux, Underwood, &
Risser, 2007). Given these complications, finding enough schools, parents, and children willing
to participate can sometimes be challenging. Nevertheless, sociometric data continue to be
highly valuable for both research and practical purposes. We therefore examined several ways
in which peer nomination methods can be improved to facilitate their use and diminish the
disadvantages or concerns.

Advances and Innovations in Sociometric Methods
Three potential enhancements of sociometric measurement were examined. A first possible
way to extend sociometric methods is by measuring teachers’ knowledge of children’s status
within the group (Chapter 2). There are several reasons to believe that teachers can provide
excellent information about children’s classroom social status. Teachers are educated observers
of students’ daily functioning (Andrade et al., 2005) and have multiple years of experience with
students in the classroom. This allows them to compare students across multiple reference
groups (Cillessen & Marks, 2011). To determine the role that teachers can play in the assessment
of social status, we examined the correspondence between teacher and peer nominations for
preference and popularity. Both teachers and children were asked to identify the most and least
liked and most and least popular classmates. They also were asked to nominate children for
various behavioral descriptions. We first examined the agreement between nominations given
by teachers and peers for preference and popularity. We then compared the social behaviors
that teachers and peers ascribed to students at different levels of preference and popularity.
Together, these analyses examined whether teacher nominations could provide a reliable and
valid alternative to peer nominations.
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A second way to extend and further develop sociometric methods is to use computers for data
collection (Chapter 3). Traditionally, children are provided with a paper questionnaire and
are asked to fill in their answers by hand, which is rather time consuming. At the same time,
data processing requires a significant amount of time as data needs to be entered manually.
We therefore developed a computerized sociometric procedure. An important advantage of
computerized assessment is the possibility to collect more data in less time as respondents
can answer more quickly by clicking on predefined choices and data is stored automatically
(Butcher, Perry, & Atlis, 2000; Garb, 2007). However, computerized assessments may also have some
constraints and complications. For example, the reliability of scores may be affected negatively
due to a higher likelihood of random responses. Moreover, it has been argued that that the
most valid representation of the social structure in a group can only be acquired if each respondent participates spontaneously and is not coerced into making choices when using fixed
scripts (Moreno, 1934, 1951; Terry & Coie, 1991). So far, there were no systematic comparisons of
the data that result from computerized versus traditional, paper-and-pencil data collections. We
therefore conducted a study in which we systematically analyzed and compared the reliability
and validity of computerized and paper nomination methods when measuring social status and
social behaviors (Chapter 3).
A third way to facilitate the use of sociometric methods is to reconsider the issue of sociometric
classification. Traditionally, children and adolescents are classified into five sociometric status
groups based on their preference scores (accepted, rejected, neglected, controversial, and
average; Coie et al., 1982). Although this classification system was very dominant and popular
in the 1980s and 1990s, in recent years peer relations researchers have focused more on con
tinuous sociometric scores and less on classification. However, this well-known and widely used
classification system does not include popularity. Further, for popularity itself, no common or
agreed-upon classification system has been developed or exists as a standard in the field. In
spite of the recent focus on continuous scores, classification remains valuable for diagnostic
and intervention purposes, but also for data analytic purposes (Cillessen & Marks, 2011). Thus, an
important improvement of sociometric methodology would be to incorporate popularity in the
traditional sociometric classification systems based on preference. In Chapter 4, we present a
new procedure for the classification of children into unique and distinct status groups, in which
we combined preference and popularity into a single classification framework. In addition to
the identification of these status groups, their stability was examined as well as the behavioral
characteristics associated with each of them.

Social Relationships and Proximity
Having addressed current developments and improvements in the measurement of peer status
and peer relationships, let’s think again of our example of entering a room full of people. Yet
this time, imagine that you are a child walking into a classroom filled with classmates. The
tables are arranged in a certain way and the teacher assigned you to a specific seat. Consequently, the teacher determined who sits next to you and with whom you have the opportunity
to interact with the most. When questioning people about such childhood memories, they
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probably will say that they mostly talked to and worked together with the classmates who sat
next to them. Moreover, they might say that they always wanted to sit next to their best friends
in the classroom, but that this was not always possible as the teacher made the classroom
arrangements. This raises the interesting question about the associations between classroom
seating arrangements and children’s peer relationships in the classroom.
Understanding the association between classroom seatings and peer relationships can be aided
by placing this question in the context of research on physical proximity and relationships
with adults. This is a classic topic in social psychology that has a long history in research. For
decades, researchers have been interested in the importance of physical proximity for the
development and maintenance of social relations (e.g., Latané et al., 1995; Little, 1965; McAndrew,
1993). This research demonstrated that one of the best predictors of whether two people will
form a positive and close relationship is how far apart they are in distance. For example, in their
classic study Festinger and colleagues (1950) found that friendships were far more likely to occur
between college students who lived in the same building on the same floor than between
students who lived in different buildings or on different floors. This finding was replicated in
varying contexts among different samples, including aging adults living in a housing complex
(Nahemow & Lawton, 1975), workers assigned to different work units (Hogg & Tindale, 2001), and
college freshmen seated in a lecture hall (Back et al., 2008). Together, these studies clearly documented an inverse relationship between physical proximity and psychological closeness. On the
one hand, people place themselves closer to others they like more (Little, 1965; Mehrabian 1968;
Mehrabian & Diamond 1971). On the other hand, people who are experimentally placed closer to
each other are more likely to develop a personal relationship (Back et al., 2008; Kahn & McGaughey
1977; Patterson & Sechrest 1970). Although new technologies such as mobile phones and the internet have reduced the importance of actual proximity for relationships development, people are
still more likely to interact and establish relationships with physically proximal others (Kaufer &
Carley, 1993; Mok, Wellman, & Carrasco, 2010; Lenhart & Madden, 2007; Wellman, 1996).
Despite the long history of research on the interplay between physical proximity and social
relationships, little is known about such associations and processes among children. However,
there are reasons to believe that physical proximity is also an important determinant of children’s social relationships. First, the school is one of the most important contexts for children
to develop social relationships (Ryan & Ladd, 2012) as they spend a large amount of their waking
hours with peers at school (Dijkstra & Veenstra, 2011; Steinberg, 2012). The school is therefore the
place where children are most frequently exposed to other peers. Due to this mere exposure
children become more familiar to each other, which in turn induce liking (Zajonc, 1968, 2001).
Second, children are not only exposed to peers on a daily basis, they also frequently interact
with them during breaks, on the school yard, or in the classroom. The more they interact with
one another, the more they get to know each other and share interest, and the more likely it
is that they will develop a relationship (McPherson, Smith-Lovin, & Cook, 2001).
Outside of the classroom, children can decide for themselves whom to hang out with and
interact with. Thus, they can manage their relationships with others by choosing to sit next to
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a particular peer or to hang around with a certain group of peers. In the classroom, however,
teachers arrange tables in a certain way and assign students to a specific seat. Consequently,
teachers determine whom children are more frequently exposed to and with whom they can
interact more easily and more frequently. In the current dissertation, we therefore examined
whether physical proximity, as determined by classroom seating arrangements, is associated
with children’s social relationships with classmates.

Classroom Seating Arrangements
In order to examine proximity in the classroom, we had to develop a new measure as there
were no suitable methods available. Teachers were asked to draw a map of the default seating
arrangement of their classroom as accurately and precisely as possible. The default seating
arrangement was defined as: a) the arrangement where students sat for the majority of the
school day, and b) that was seen by the teacher as the default arrangement regardless of temporary rearrangements for certain activities. These maps corresponded with the actual layout
of the classroom observed during data collection.

72
+

52
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8.

60

B

√(

5

A

7

TEACHER

FIGURE 1 Example of distance calculation
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Next, we considered the operationalization of physical proximity in the classroom. An operationalization in terms of centimeters between classmates was not possible. Children and
teachers move around in the classroom, accidently shifting desks, causing changes in the
exact metric distance. In addition, children do not sit behind their desk in the same way, so
metric distances between them often vary. Yet, the physical distance in terms of passage ways
and desks is constant. Therefore, proximity was defined as the number of desks and passage
ways between children as a suitable and ecologically valid operationalization of the distance
between children in a classroom.
For each pair of classmates we counted the number of desks and aisles in front of or behind
them (horizontally) and in between them (vertically). Using these numbers, the Euclidean
distance was then computed (Figure 1). For example, if Child A sat 5 seats and 2 aisles away
from Child B (horizontally) and 4 seats and 1 aisle behind her, the distance between A and
B was √(7² + 5²) = 8.60. This procedure can be applied to all types of seating arrangements.

Peers and Proximity
Having developed this new measure of physical proximity in the classroom, we examined its
association with children’s social relationships in three different studies. First (Chapter 5), we
examined how children’s social status was associated with the seating arrangements in the
classroom. As mentioned before, placing people closer or adjacent to one another leads to
more positive evaluations and liking (Back et al., 2008; Kahn & McGaughey, 1977; McAndrew, 1993; Mehrabian, 1972). We therefore wanted to know whether physical proximity in the teacher-designed
seating arrangements was associated with children’s perceptions of liking and popularity. In
addition, previous research has shown that people place themselves closer to others they like
or with whom they have an intimate bond (Hall, 1966). We thus also examined whether children
would also use proximity in the classroom to express their social relationships with classmates.
In other words, if children could arrange their classroom, would they place themselves closer
to classmates they liked or saw as popular?
Second (Chapter 6), we examined how classroom seating arrangements were associated with
children’s friendships and peer groups. For many years, researchers have examined reasons
why certain children become friends and others do not. In general, it has been found that
children tend to select peers who are similar to themselves in their behaviors and traits as
potential friends, and when they are friends they become more similar over time (McPherson
et al., 2001). Children also become part of increasingly larger and complex social networks that
include other peers besides their close friends (Kindermann & Skinner, 2012). These peer groups
consist of peers who interact with each other frequently, not just because of a close friendship but also because of shared interests or common activities (Kindermann & Skinner, 2012). As
proximity fosters social interaction (McPherson et al., 2001), we examined whether children were
more likely to be friends or be part of the same peer group when they sat closer to each other
in the classroom.
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In the two aforementioned studies we examined whether associations between physical proximity and several types of social relationships can be found in childhood. Yet, an intriguing
question is whether children’s relationships with classmates can also be changed by an experimental rearrangement of the seating arrangements (Chapter 7). Previous studies based
on the intergroup contact theory showed that bringing people together is an effective way to
reduce prejudice, stereotypes, and negative perceptions (Allport, 1954; Pettigrew, 1998; Pettigrew
& Tropp, 2006). We therefore designed a field experiment, in which we rearranged the classroom seatings in the experimental condition in such a way that children were seated closer
to classmates they disliked. In the control condition, teachers followed their normal practices
regarding the seating arrangements. After 10 to 12 weeks, we tested whether the experimental rearrangement induced liking among the target dyads who previously disliked each other
and also tested whether the manipulation of the seating arrangement improved the classroom
climate in general.
Together, these studies employed both correlational and experimental research designs to
investigate the role that physical proximity in the classroom may play in youths’ peer relationships. Moreover, they provide insight into the theoretical as well as practical relevance of
physical proximity for the occurrence and development of peer relationships at school.

CHAPTER 2

Measuring Social Status and
Social Behavior with Peer and
Teacher Nomination Methods
Yvonne H. M. van den Berg, Tessa A. M. Lansu, & Antonius H. N. Cillessen (in press)
Social Development
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ABSTRACT
Sociometric nomination methods are used extensively to
measure social status and social behaviors among children
and adolescents. In the current study, the correspondence
between teacher and peer nomination methods for the
identification of preference and popularity was examined.
Participants were 733 children in Grade 5/6 (Mage =
12.05 years, SD = .64; 53.3% boys) and their 29 teachers.
Children and teachers completed nomination questions
for preference, popularity, and 12 social behaviors. Results
showed moderate overlap between teacher and peer
nominations of social status; teachers and peers agreed on
students’ preference and popularity levels in 62.7% and
69% of the cases, respectively. Second, we examined the
social behaviors (prosocial behaviors, overt and relational
aggression, victimization) that teachers and peers ascribe
to children at different levels of preference and popularity.
Both teachers and peers made clear behavioral distinctions
between low, average, and highly preferred or popular
children. For preference, the behavioral profiles did not differ
between teachers and peers. For popularity, no differences
between teachers and peers were found in the behavioral
descriptions of unpopular and average children. However,
teachers and peers differed in their behavioral descriptions
of popular children. Implications and directions for further
research are discussed.

PEER AND TEACHER NOMINATION METHODS

Since Jacob Moreno (1934) introduced the procedure, sociometric methods have been used
extensively to measure peer relationships and children’s social functioning within a group
(Cillessen, 2009). Traditionally, these data are collected by asking peers about the social status
and behaviors of their group members. This method has shown to be highly reliable and valid
(Cillessen & Marks, 2011; Terry, 2000). However, researchers often wonder whether teachers can
provide the same data. Some studies have examined the correspondence between teacher
and peer perceptions of social status (McKown, Gumbiner, & Johnson, 2011; Wu, Hart, Draper, & Olsen,
2001), yet most of those studies examined rating or categorization methods instead of nominations. The current study compared teacher and peer perspectives when both were derived
from nomination procedures.

Peer and Teacher Nomination Methods
Sociometry refers to a method that measures the positive and negative relationships between
persons within a group (e.g. classroom, grade, sports team), in which group members are
asked to evaluate each other on various characteristics (Bukowski, Cillessen, & Velásquez, 2012;
Cillessen, 2009). The most common method is peer nominations (Cillessen, 2009). Traditionally,
participants receive a paper questionnaire that includes several sociometric questions. Each
participant then nominates as many peers from the reference group as she or he sees fit
for each question by writing down names or code numbers. The reference group typically
includes all members of a school classroom or grade, but is usually restricted to the children
who received parental consent to participate. Nominations received are then counted for each
group member and transformed into relational and behavioral constructs (see Cillessen, 2009).
For decades, peer nomination methods have been used to measure children’s social status. In
research, social status has been operationalized in terms of (social) preference and (perceived)
popularity (LaFontana & Cillessen, 1998; Parkhurst & Hopmeyer, 1998). Preference is a measure of liking
and personal attraction (Newcomb, Bukowski, & Pattee, 1993), whereas popularity is a measure of
impact and reputation in a group (LaFontana & Cillessen, 1998; Parkhurst & Hopmeyer, 1998). Both forms
share several behavioral characteristics, but also differ on many (Mayeux, Houser, & Dyches, 2011).
Yet, peer nomination methods can be used to evaluate children’s position within the group on
any given criterion. Therefore, researchers have not only used peer nominations to measure
social status, but also to measure a variety of behavioral characteristics (Bukowski et al., 2012).
Peer nomination methods have certain advantages over other sources of information such as
self- and parent reports. First, measuring peer relations by questioning those who frequently
interact with each other and are insiders in the peer culture has high face validity. Second,
children’s social status or behavioral characteristics are based on the judgments of multiple
participants instead of a single individual (Bukowski et al., 2012, Marks, Babcock, Cillessen, & Crick,
2012). Third, these methods have shown to be reliable and valid procedures to measure social
status (Cillessen & Borch, 2006; Terry, 2000). Moreover, numerous studies have demonstrated concurrent and longitudinal associations between different peer nomination measures of social
competence and adjustment (e.g., Ladd, 2005; Newcomb et al., 1993).
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Although there are many advantages to peer nomination methods, there are also limitations.
First, data collection is time consuming, as individual scores are based on the nominations
given by multiple peers instead of a single person. Second, writing down multiple names
or circling names from a roster for each sociometric question can be labor intensive for children. Third, data entry can be time consuming, as answers are sometimes illegible due to
poor handwriting, which may also lead to errors in data entry. Finally, teachers and parents
are sometimes concerned about the negative consequences of peer nomination methods,
especially when children evaluate classmates on characteristics that can be considered as
negative, such as aggression and bullying (Bell-Dolan, Foster, & Sikora, 1989; Iverson, Barton, & Iverson, 1997; Mayeux, Underwood, & Risser, 2007). Finding enough schools willing to participate can
therefore be challenging, despite the fact that research has found minimal to no evidence
for malicious effects of peer nomination methods (Bell-Dolan et al. 1989; Iverson et al., 1997;
Mayeux et al., 2007).
Given these limitations, the question arises whether teachers can provide the same information. Teachers in primary education observe and interact with students on a daily basis.
Moreover, as teachers have multiple years of experience, they can compare the behaviors of
students across multiple reference groups (Cillessen & Marks, 2011). Next, teachers are trained
in child development and are thus educated in observing students’ social behaviors and peer
relationships (Andrade et al., 2005). Some even argue that teachers provide more neutral and
unbiased information, as they are not part of the reference group (Rubin, Moller, & Emptage, 1987).
Finally, as one only has to question the teacher, teacher assessments are less time consuming
and expensive than peer nominations (Rubin et al., 1987; Wu et al., 2001). Thus, teacher assessments may be a reliable yet less expensive and time-consuming alternative to peer nominations in measuring children’s social status.
Various types of teacher assessments have been used to measure children’s social status
(Andrade et al., 2005; Landau, Milich, & Whitten, 1984; Renk & Phares, 2004; Wu et al., 2001), such as
teacher ratings (‘how well is child X liked by his/her peers’), teacher rankings (‘rank all children
according to their likeability’), and classification systems (‘place every child in one of the
following categories …’). Some researchers have asked teachers to estimate the proportion
of students nominating a child as liked or disliked (McKown et al., 2011), in this way assessing
teachers’ accuracy of the strength of the classroom perception of specific students. However,
the correspondence between teacher assessment and peer nominations of social status is only
moderate (Landau et al., 1984; McKown et al., 2011; Renk & Phares, 2004; Wu et al., 2001).
All of these methods require teachers to evaluate each student in the classroom on a variety of
criteria. For instance, a teacher is asked to rate for each child to what extent that child is liked
by his classmates. When researchers are interested in multiple behaviors, this can become very
labor intensive and time consuming for teachers. To reduce the amount of effort and time,
teacher nomination methods are used to assess children’s social position and behaviors in the
classroom (Babad, 2001; Ledingham, Younger, Schwartzman, & Bergeron, 1982; Wu et al., 2001). Teachers
are asked to name those students who fit the description of a specific criterion. Thus, instead
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of evaluating every child for every characteristic, teachers only name those who stand out on
the characteristic that is being questioned.
Although teacher nominations are a reliable and stable measure of preference in the peer group,
the correspondence between teacher and peer-nominated preference is only moderate (Wu et
al., 2001). Yet, research on the correspondence between teacher and peer nominations is limited
and only focused on preference as a measure of social status. In our study, we therefore examined the agreement between teacher and peer nomination for both preference and popularity,
as they are two unique and distinct measures of youth’s social status (Cillessen & Marks, 2011).
The findings of this study can also have important applied implications. Many school-based
intervention programs to enhance social skills or reduce disruptive behaviors are provided to
students who are specifically selected to receive help or treatment based on their poor social
position in the classroom. Typically, teachers are asked to identify those socially ‘at risk’ children (Wilson & Lipsy, 2008). Moreover, teachers are sometimes asked to identify children who
are influential in the classroom and who can be used as a buddy or model to promote specific
skills or desired behaviors (Jackson & Campbell, 2009). When applying such practices one wants to
be certain that children who are identified by teachers as socially rejected are actually rejected
in the peer group, or that children who teachers perceive as a model are actually admired by
peers. It is therefore important to know the correspondence between teacher and peer perceptions of children’s social position in the peer group.

Behavioral Characteristics of Social Status
When teachers and peers nominate the same children as high, average, or low on social status,
this does not necessarily mean that they also have the same perceptions about the social
behaviors associated with high or low levels of status. Numerous studies have examined the
types of behaviors that children ascribe to peers who vary in preference and popularity. These
studies show that preference is associated with the presence of positive behaviors and the
absence of negative behaviors (Asher & McDonald, 2009; Mayeux et al., 2011; Parkhurst & Hopmeyer,
1998). For popularity, peers associate both positive and negative behaviors with highly popular
children. As with preference, high levels of popularity are associated with leadership, prosocial
behavior, attractiveness, and a sense of humor (LaFontana & Cillessen, 1998, 2002; Mayeux et al.,
2011). Unlike highly preferred students, those perceived as popular are also more likely to be
seen as aggressive, just like unpopular youth (LaFontana & Cillessen, 1998; 2002; Mayeux et al., 2011;
Rose, Swenson, & Waller, 2004). Although some studies use multiple types of informants, most of
these studies rely on peer nomination data to measure both social status and behaviors.
Research on teacher descriptions of social behaviors associated with status is limited. Some
studies suggest that teachers and students share the same perspective about characteristics
associated with status (Babad, 2001; Rodkin, Farmer, Pearl, & Van Acker, 2000). For instance, Rodkin
and colleagues (2000) found high correspondence between teacher and peer descriptions
of the behavior of two groups of high status children (‘toughs’ and ‘models’). Both teachers
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and peers described the ‘models’ as popular, prosocial, and academically skilled, whereas the
‘toughs’ were described as popular and antisocial. Not only did the teacher and peer descriptions correspond, they were also in line with the behavioral characteristics associated with
preference and popularity in other studies using peer nominations (e.g., Mayeux et al., 2011).
Other research suggests that teachers base their ideas of social status on different criteria than
peers (Andrade et al., 2005; Coie, Dodge, & Kupersmidt, 1990; Landau et al., 1984; Ledingham et al., 1982).
Whereas children acknowledge that aggression can be linked to high popularity, teachers seem
to associate aggression only with low social status. This could be described as a negative halo
effect, in which teachers perceive children negatively in terms of social status as a result of
their disruptive behaviors (Andrade et al., 2005). Some researchers argue that popular children’s
disruptive behaviors, such as oppositional behavior are very salient and noticeable for teachers,
and that teachers will therefore underestimate popular children’s social status (Andrade et al.,
2005; Landau et al., 1984; Ledingham et al., 1982). Others hypothesize that teachers have positive
perceptions of popular children because they do not notice the negative behaviors of popular
children that are likely to take place in hallways, bathrooms, or the schoolyards, out of their
sight (Coie et al., 1990).
Thus, even if peers and teachers correspond in their nominations for social status to a certain
extent, they may still differ in their perceptions of behavioral characteristics that are associated with high or low levels of status. Because of limited research and opposing hypotheses,
we compare the behavioral descriptions of social status as provided by the teachers with
behavioral descriptions given by peers. These analyses also shed light on why teacher and
peer nominations for social status may diverge. For instance, if teachers nominate those who
they see as being popular with their peers as prosocial, but peers do not report this behavior
for popular classmates this might explain why teachers are sometimes misled when judging
students’ social status among peers.

Current Study
The goal of this study was to examine the correspondence between teacher and peer nomi
nation methods to assess both preference and popularity. First, we examined the agreement
between nominations given by teachers and peers for popularity and preference. It was
expected that the correspondence between teacher and peer nominations of preference would
be moderate (McKown et al., 2011; Wu et al., 2001). As there are no studies of the correspondence
between teacher and peer nominations of popularity, these analyses were exploratory. Second,
we examined the social behaviors that teachers and peers ascribe to children at different levels
of preference and popularity. We expected peers and teachers to ascribe similar behaviors to
highly preferred children because in other studies both peers and teachers associated preference with a highly prosocial, low aggressive behavioral profile (Asher & McDonald, 2009; Mayeux
et al., 2011). Differences between peers’ and teachers’ descriptions could arise for the behavior
associated with popularity. This might particularly emerge in the descriptions of the behaviors
of highly popular children. Youths tend to see aggression in these peers (e.g., Cillessen & Mayeux,
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2004), whereas teachers potentially see less aggression in popular children as it either takes
place out of their sight (Coie et al., 1990), or because they classify aggressive popular children as
low in status because they think aggressive behavior makes children unpopular in the group
(Andrade et al., 2005).

METHOD
Recruitment and Procedure
Participants were recruited for the 6th measurement wave of the Nijmegen Longitudinal Study
(NLS) on Infant and Child Development in The Netherlands, which started in 1998 with a
community-based sample of 129 healthy 15-month-old infants (van Bakel & Riksen-Walraven,
2002). Of the original sample, 113 children and parents gave permission for the school visits.
These 113 children were in 92 different classrooms (47 primary and 47 secondary education).
Teachers were contacted with a letter explaining the project and a follow-up phone call. Three
teachers were not able to participate due to limitations of time and teaching load (1 primary
education, 2 secondary education). Parental consent was then obtained for all students in these
classrooms (longitudinal participants and all of their classmates) following school policies. Six
parents did not consent to their child’s participation.
As the current study focused on primary education, we selected the 47 classrooms in primary
schools. The seven classrooms in special education were excluded from the analyses as the
questionnaires were too difficult for the students due to their language difficulties and/or
difficulties in socio-emotional understanding. Eight classrooms had to be excluded from the
analyses due to missing teacher data and three classrooms due to non-traditional classroom
organization (e.g. students from three grades in one classroom or changing classroom compositions within one school day).

Participants
The final sample consisted of 733 children and their 29 teachers (31.0% male). They were
in 29 5th and 6th grade classrooms from 26 Dutch primary schools. In these classrooms the
children were in the same classroom with their peers and teacher throughout the majority of
the day and for multiple days a week. Children’s mean age was 12.05 years (SD = .64, range =
9.5 – 13.8) and 53.3% were boys. Participants completed an electronic questionnaire with peer
nominations and self-report questions, during a 45 to 60 minute classroom session. Data were
collected in the second half of the school year (February-March). 29 participants (4%) were
absent on the day of data collection. Although those children did not complete the questionnaire themselves, data on all study variables were available for them as they were allowed to
participate and could therefore be nominated by the teachers and peers.

23

24

CHAPTER 2

Peer Nomination Method
Children completed a computerized sociometric questionnaire measuring social status and
social behaviors (for psychometric properties, see van den Berg & Cillessen, 2013). Each sociometric
question was presented at the top of a separate screen. Classmates’ names were listed below
each question. The order of the names was randomized for each participant, but remained the
same across questions. Children could nominate classmates for each question by clicking on
their names. If a child clicked on a name, the color of the name changed from black to grey. In
this way, children could see who they had nominated, whereas others could not easily detect
their choices when glancing at their screen. Children could name as many or as few classmates
as they wanted, with a minimum of one. Same-sex and other-sex choices were allowed. Children could not name themselves, because their names were not presented on the screens.
Peer status
Children were asked to nominate classmates who they liked most, who they liked least, who
were most popular, and who were least popular. The number of nominations received for each
item was counted and standardized within classrooms. A score for preference was computed as
the difference between the standardized liked most and liked least scores, which was standardized again within classrooms (Parkhurst & Hopmeyer, 1998). A score for popularity was computed
as the difference between the standardized most popular and least popular scores, again standardizing the resulting scores within classrooms (Cillessen & Marks, 2011). Finally, the standard
scores for preference were recoded into three categories; highly preferred (z ≥ 1), average
preferred (-1 > z <1), and unpreferred (z ≤ -1). The same categorization was used for popularity.
Social behaviors
Prosocial behavior was measured with two questions: “Who cooperates with others?” and “Who
helps others often?”. Overt aggression was measured with three questions: “Who argues a lot
with others”, “Who fights a lot with others?”, and “Who bullies others?”. Relational aggression
was measured with three questions: “Who gossips about others?”, “Who ignores others?” and
“Who excludes others?”. Victimization was measured with four questions: “Who is bullied?”,
“Who is gossiped about?”, “Who is ignored by others?”, and “Who is excluded by others?”.
Nominations received were counted for each child for each question and standardized within
classrooms. The resulting scores were averaged to composite scores for prosocial behavior (Cronbach’s α = .84), overt aggression (α = .94), relational aggression (α = .72), and victimization
(α = .95). The composite scores were again standardized within classrooms. Standard scores
less than -3 and greater than +3 were truncated to -3 and +3 (1.32%) (Tabachnick & Fidell, 2007).

Teacher Nomination Method
Teachers filled in a paper questionnaire of children’s peer status and social behaviors. They
were asked to nominate only those children who best fit each description and stood out with
regard to the characteristic being questioned. Unlimited nominations were allowed, with a
minimum of one.
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Peer status
To measure preference, teachers were asked to nominate the students who were ‘most liked by
their peers’ and ‘least liked by their peers’. Children who were named as ‘most liked by peers’
were categorized as highly preferred. Children who were named as ‘least liked by peers’ were
categorized as unpreferred. Children who were not named as either most liked or least liked
were categorized as average in preference according to the teacher. No children were named
as both most liked and least liked. The same procedure was followed for popularity, using the
questions ‘most popular among their peers’ and ‘least popular among their peers’. Again, no
children were named as both most and least popular.
Social behaviors
Teachers also nominated children for prosocial behavior, overt aggression, relational aggression, and victimization, using the same questions as in the peer nomination procedure. To
measure prosocial behavior, the average number of received nominations for “Who cooperates
with others?” and “Who helps others often?” was calculated for each student (Cronbach’s α
= .58). Overt aggression was measured as the average of “Who argues a lot with others”,
“Who fights a lot with others?”, and “Who bullies others?” ( α = .76). To measure relational
aggression, the average number of nominations received for “Who gossips about others?”,
“Who ignores others?” and “Who excludes others?” was calculated (α = .57). Victimization was
measured as the average of “Who is bullied?”, “Who is gossiped about?”, “Who is ignored by
others?”, and “Who is excluded by others?” (α = .78). These scores were standardized within
teachers for each behavioral characteristic.

RESULTS
Preliminary Analysis
Table 1 presents the descriptive statistics and correlations of peer status and social behaviors
nominated by peers and teachers. As expected, preference and popularity were moderately
correlated for both types of informants. Preference was positively correlated with prosocial
behavior and negatively with overt aggression, relational aggression, and victimization. Popularity correlated positively with prosocial behavior as well as overt aggression and relational
aggression, and negatively with victimization. Prosocial behavior correlated negatively with
overt aggression, relational aggression, and victimization. Overt and relational aggression correlated positively with each other. Teacher reported measures of overt aggression correlated
positively with victimization, whereas peer reported victimization was positively correlated
with relational aggression.
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TABLE 1 Correlations Between Peer Status and Behavioral Characteristics perceived by Teachers (Below Diagonal) and
Peers (Above Diagonal)
1
1 Preference

2
.39a**

2 Popularity

.56a**

3 Prosocial behavior

.41a**

.25**

3
.54a**
.28*

4
-.24a**

5
-.27b**

M

SD

Range

-.02 .54 -1.00 – 1.00

.20a**

.22b**

-.63a**

.00 .57 -1.00 – 1.00

-.38a**

-.28a**

-.38a**

-.00 .98 -2.14 – 2.99

.58a**

.04a

-.01 .93 -1.03 – 3.00

4 Overt aggression

-.37a**

-.09a*

-.22a**

5 Relational aggression

-.15b**

.09b*

-.15a**

.36a**

6 Victimization

-.42a**

-.46a**

-.20a**

.12a**

.02

.03

.02

-.00

-.01

-.01

M

6
-.56a**

.11**

-.01 .96 -1.90 – 3.00
-.02 .93 -1.10 – 3.00

-.02

.66
.61
.97
.95
.93
.92
SD
Range -1.00 – 1.00 -1.00 – 1.00 -1.08 – 3.00 -1.13 – 3.00 -1.42 – 3.00 -1.10 – 3.00
Note. Correlations with asterisk were significantly different from 0, *p < .05, **p < .01.
Correlations with subscript were significantly different between teachers and peers when tested with a
two-sided Fisher’s Z-test, ap < .05, bp < .01.

Fisher’s r-to-Z tests were performed to test whether associations among variables differed
between peers and teachers; 26 did (87%) and 4 did not (13%). Examination of the exact
values of the 26 differing correlations indicated a similar pattern and direction of associations
between both reporter types (24 out of 26, 92%). The correlations were in the same direction,
but generally stronger for peers than for teachers. Exceptions to this general pattern were
the two correlations of overt aggression with preference and with victimization, which were
stronger for teachers than peers. Thus, although the strength of the correlations was generally
higher when measured with peer nominations than with teacher nominations, the correlations
were in the same direction.

Degree of Consensus
To measure the significance and strength of the associations between teacher and peer reported levels of popularity and preference, Pearson’s χ² and Cramer’s V were computed. Cramer’ V
ranges from 0 (no association) to 1 (perfect association) with values larger than >.5 indicating
a strong association. Cohen’s Kappa was calculated to measure inter-rater agreement. Table 2
shows the number of observations per cell. There was a significant cross-informant association
for preference, χ²(4) = 251.25, p < .001. The strength of this association was V = .414, indicating
a moderate to strong association. In 64.1% of the cases teachers and peers agreed whether
a student was preferred or not. In 35.9% of the cases they did not agree. Cohen’s kappa was
.34 (95% CI: .27-.40), indicating a moderate agreement between teachers and peers.
There was also significant cross-informant correspondence for popularity, χ²(4) = 248.75,
p < .001. The strength of this association was moderate to strong, V = .412. In 67.8% of the
cases teachers and peers agreed on whether a student was popular or not. In 32.2% of the
cases they did not agree. Cohen’s kappa was .38 (95% CI: .31-.44), indicating a moderate
agreement.
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The analyses were repeated using 0.75 and 1.25 standard deviation above the mean to cate
gorize children in ‘low’, ‘average’ and ‘high’ based on the peer nominations for preference
and popularity. The level of consensus did not differ when using different cut-off points; cross-
informant correspondence was 64.1% and 61% with Kappa’s of .33 and .28 for preference
and 67.8% and 68.5% with Kappa’s of .35 and .34 for popularity, for the 0.75 and 1.25 criteria
respectively.
TABLE 2 Correspondence Teacher and Peers on Preference and Popularity
Peers
Low
Teacher Preference Low
Average
High

Average

Obs Exp % Agreement Obs Exp % Agreement
74 23.3
64.9
76
105.8
14.7
39 63.9
34.2
333 289.9
64.4
1 26.8

.9

n 114
Popularity Low
Average
High

108

121.3

20.9

517

High
Obs Exp % Agreement n
0 20.9
.0
150
39 57.2
38.2
411
63 23.9

61.8

172

102

64 20.9

54.2

59

87.8

11.9

7 21.3

5.8

130

51 73.9

43.2

364

310.0

73.5

44 75.1

36.7

459

3 23.2

2.5

72

97.2

14.5

69 23.6

57.5

144

n 118

495

120

Finally, we examined the consensus between teachers and peers with regard to the social
behaviors. Consensus was computed using the continuous z-scores scores and categorical scores
based on the same categorization procedure as peer status (low = z ≤ -1, average = -1 > z <1,
high = z ≥ 1). For prosocial behavior, there was moderate consensus between teachers and
peers for the continuous scores (r = .50, p < .001) and categories, χ²(4) = 136.21, p < .001,
Cramer’s V = .305. In 67.4% of the cases teachers and peers agreed on whether a student was
prosocial or not. Cohen’s kappa was .23 (95% CI: .16-.29). For overt aggression, there was
moderate to strong consensus between teachers and peers for the continuous scores (r = .71,
p < .001) and categories, χ²(4) = 200.58, p < .001, Cramer’s V = .370. In 86.6% of the cases
teachers and peers agreed on whether a student was overtly aggressive or not. Cohen’s kappa
was .49 (95% CI: .41-.58). For relational aggression, there was moderate consensus between
teachers and peers for the continuous scores (r = .42, p < .001) and categories, χ²(4) = 100.16,
p < .001, Cramer’s V = .261. In 73.1% of the cases teachers and peers agreed on whether a
student was relationally aggressive or not. Cohen’s kappa was .24 (95% CI: .17-.31). For victimization, there was strong consensus between teachers and peers for the continuous scores
(r = .70, p < .001) and the categories, χ²(4) = 282.38, p < .001, Cramer’s V = .439. In 88.4%
of the cases teachers and peers agreed on whether a student was victimized or not. Cohen’s
kappa was .57 (95% CI: .48-.65).

Behavioral Descriptions of Preference by Teachers and Peers
To determine what behaviors are associated with preference according to teachers and peers,
we selected those children who both teachers and peers agreed upon as being low, average,
or highly preferred. A 2 (Observer: Teachers vs. Peers) by 3 (Status: Low vs. Average vs. High)
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mixed design ANOVA was then conducted on each of the four social behaviors (prosocial,
overt aggression, relational aggression, victimization), with observer as within-subjects factor.
Results are shown in Figure 1.
PREFERENCE
low averidge high

low averidge high

low averidge high

low averidge high

*

1.5

*

1

*

2

0.5
0
-0.5
-1
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*
Overt Aggression

Prosocial
Peers

Relational aggression

Victimization

Teachers

FIGURE 1 Teacher and peer nominated behavioral characteristics of preference groups

There was a significant main effect of status for prosocial behavior, F(2, 467) = 103.32,
p < .001, η2partial =.31. Post-hoc testing using a Bonferroni correction showed that all three
groups differed significantly from each other; prosocial behavior was highest among highly
preferred children, followed by average and low preferred children. These group differences
varied by the type of observer, as indicated by a significant status by observer interaction, F(2,
467) = 21.70, p < .001, η2partial =.09. It appeared that peers reported more prosocial behavior
for highly preferred children than teachers did, and less prosocial behavior for low preferred
children than teachers did. Teachers and peers did not differ in their reported levels of prosocial
behavior for average preferred children.
A significant main effect of status was also found for overt aggression, F(2, 467) = 41.26,
p < .001, η2partial =.15. The post-hoc test using a Bonferroni correction showed more overt
aggression for low preferred children than for average or highly preferred children, who did
not differ from each other. Again, group differences varied by type of observer, F(2, 467) =
3.72, p = .025, η2partial =.02. Teachers reported more overt aggression for low preferred children
than peers did. Teachers and peers did not differ in their reported levels of overt aggression for
average and highly preferred peers.
A significant main effect of status was also found for relational aggression, F(2, 467) = 19.78,
p < .001, η 2partial =.08. Bonferroni corrected post-hoc testing indicated more relational
aggression for low preferred children than for average or highly preferred children, who did
not differ from each other. Again, group differences varied by observer type, F(2, 467) = 5.77,
p = .003, η2partial =.02. Peers reported more relational aggression for low preferred children than
teachers did. Teachers and peers did not differ in their reported levels of relational aggression
for average and highly preferred peers.
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A main effect of status group was also found for victimization, F(2, 467) = 189.04, p < .001,

η2partial =.45. Bonferroni corrected post-hoc testing showed that all three groups differed significantly from each other; victimization was highest among low preferred children, followed
by average and highly preferred children. No other effects were found.

Behavioral Descriptions of Popularity by Teachers and Peers
To determine what behaviors teachers and peers associate with popularity, we selected those
children who both teachers and peers agreed upon as being low, average, or highly popular. A
2 (Observer: Teachers vs. Peers) by 3 (Status: Low vs. Average vs. High) mixed design ANOVA
was then conducted on each of the four social behaviors, with observer as within-subjects
factor. Figure 2 shows the results.
There was a significant main effect of status for prosocial behavior, F(2, 494) = 26.14,
p < .001, η2partial =.10. Bonferroni corrected post-hoc testing showed less prosocial behavior for
unpopular children than for average and popular children, who did not differ from each other.
Group differences varied by the type of observer as indicated by a significant status by observer
interaction, F(2, 494) = 8.57, p < .001, η2partial =.03. Peers reported more prosocial behavior
for popular children than teachers did, and less prosocial behavior for unpopular children than
teachers did. Teachers and peers did not differ in their reported levels of prosocial behavior for
average popular children.
A main effect of status was also found for overt aggression, F(2, 494) = 5.38, p = .005, η2partial
=.02. Bonferroni corrected post-hoc testing showed less overt aggression for average children
than unpopular and popular children, who did not differ from each other. Again, status group
differences varied by type of observer, F(2, 494) = 4.41, p = .013, η2partial =.02. Peers reporter
more overt aggression for popular children than teachers did. Teachers and peers did not differ
in their reported levels of overt aggression for unpopular and average popular children.
There was also a main effect of status for relational aggression, F(2, 494) = 26.94, p < .001,

η2partial =.10. Bonferroni corrected post-hoc testing indicated more relational aggression for
popular children than for average and unpopular children, who did not differ from each other.
No other effects were found.
Finally, a main effect of status was also found for victimization, F(2, 494) = 413.86, p < .001,

η2partial =.63. Bonferroni corrected post-hoc tests showed more victimization for unpopular
children than for average and unpopular children, who did not differ in levels of victimization.
Again, status group differences varied by observer type, F(2, 494) = 8.15, p < .001, η2partial =.03.
Peers reported more victimization for unpopular children than teachers did, and less victimization for popular children than teachers did. Teachers and peers did not differ in their reported
levels of victimization for average popular children.
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POPULARITY
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FIGURE 2 Teacher and peer nominated behavioral characteristics of popularity groups

DISCUSSION
For decades, peer nominations have been used to measure social relationships and behaviors
among children and adolescents (Cillessen, 2009). Due to certain limitations of peer nomination
methods, researchers have been interested in whether teachers can provide the same information as peers (e.g., McKown et al., 2011; Wu et al., 2001). The first goal of this study was therefore
to examine the correspondence between teacher and peer nomination methods in identifying
two distinct measures of status, namely preference and popularity. First, agreement between
teacher and peer nomination methods was examined. Next, the social behaviors that were
ascribed by teachers and peers to children with different levels of preference and popularity
were examined.
The findings showed considerable overlap between teacher and peer nominations of social
status; in 64.1% of the cases teachers and peers agreed on a student’s level of preference; in
67.8% of the cases they agreed on a student’s level of popularity. Agreement was moderate
for both preference and popularity. These findings are in line with previous studies (McKown et
al., 2011; Wu et al., 2001) that showed meaningful overlap between teacher and peer perceptions
of preference. This study adds to the literature by showing that there is also considerable, yet
moderate overlap between teacher and peer nominations of popularity.
Taken together, the findings indicate that teacher nominationss can be a valid alternative to
peer nominationss. The advantage of teacher nominations is that they are less time consuming
and expensive (Rubin et al., 1987; Wu et al., 2001), partially get around the problem of low participation rates (Marks et al., 2012), and solve ethical concerns regarding the potential negative consequences of asking children about negative relationships with classmates or behaviors shown
by peers (Bell-Dolan et al., 1989; Iverson et al.,1997; Mayeux et al., 2007). However, at a conceptual
level, one can argue that peer perceptions should be preferred over teacher perceptions when
measuring social status. If one questions peers, one is sure to measure status among those
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who actually define it. Peers know best what is popular to wear, listen to, and look like. Also
from a methodological viewpoint, peer nominations are preferred over teacher nominations, as
information from multiple informants is more robust than information retrieved from only one
reporter. Even though the correspondence between teacher and peer nominations was statistically acceptable, peer nominations thus may provide the most valid measures of social status,
and teacher nominations should only be used when collecting peer nominations is not possible.
When looking more closely into the cases in which teachers and peers had different perceptions
of social status, it appears that teachers were as likely to perceive higher levels as they were to
perceive lower levels of social status compared to peers; about 35% of the children who were
liked by their peers were less liked according to the teachers and about 35% of the children
who were disliked by the peers were better liked according to the teachers. Similar results were
found for popularity; about 35% of children who were popular according to their peers were
less popular according teachers and about 40% of children who were unpopular according to
their peers were more popular according to the teachers. This indicates that teachers did not
seem to have a general tendency to overestimate or underestimate children’s preference or
popularity.
In terms of social behaviors, we found that low preferred children were described by teachers
and peers in a similar negative fashion: low in prosocial behavior, high in overt and relational
aggression, and high in victimization. Teacher and peer descriptions of highly preferred children
were also similar: high in prosocial behavior, low in victimization, and average in aggression. As
expected, average preferred children were average on all behaviors. Thus, although teachers
and peers make clear behavioral distinctions between low, average, and highly preferred
children, such behavioral profiles in general do not differ between teachers and peers.
Teachers and peers also attributed distinct behavioral profiles to unpopular, average, and popular children. No differences between teachers and peers were found for unpopular and average
children; both types of informants described unpopular children as low in prosocial behavior
and high in victimization. Average popular children were described as average on all behaviors.
Teachers and peers agreed that popular children were highly prosocial but also high in relational aggression. However, peers also more strongly described them as overtly aggressive and
unlikely to be victimized. Whereas teachers do not discriminate between popular and average
children in terms of overt aggression and victimization, peers do.
The question remains why teachers do not distinguish average and popular children in terms of
victimization and overt aggression, whereas peers do. It could be that teachers have difficulty
picking up on those behaviors, especially overt aggression. Popular children’s bullying and
aggression often takes place out of the teachers’ sight on the playground or in the hallways
(Coie et al., 1990). This could explain why it is more difficult for teachers than peers to notice
those negative behaviors. .It could also be that the behaviors of unpopular children require a
lot of attention from the teacher and that they therefore experience less heterogeneity in the
behavior and position of the rest of the group. Thus, teachers might know who is more or less
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popular, but not notice the subtle differences in behavior that exist between average popular
and highly popular children.
Although this study provides new insights in the use of teacher nominations to identify children’s social status, there are limitations and questions that remain unanswered. First, it is
important to notice that the methods used to categorize children as ‘low’, ‘average’ or ‘high’
in status differed between teachers and peers; children were categorized according to their
deviation from the mean using the nominations of multiple peers, whereas children were categorized based on whether or not they were named by a single teacher. This differing metric
could have led to different distributions across status groups and as a result to low consensus.
Indeed, if the classification of the teacher nomination had resulted in substantially larger
or smaller numbers of students with a certain status, perfect consensus between teachers
and peers would have been impossible to begin with. However, the distributions across the
status groups were equal; the percentage of children categorized as ‘high’, ‘average’, or ‘low’
was similar with the teacher nomination method compared to the peer nomination method.
Moreover, the level of agreement between teachers and peers was not affected when using
different cut-off points for the classification of the peer nomination data (e.g. SD = 0.75 or
1.25). It is therefore unlikely that the differences in metric or distributions across status groups
are the main reason for the levels of consensus between teacher and peer nominations found
in the current study.
Still, when classifying children into subgroups it is almost inevitable that children who are
qualitatively not that different from each other fall just above or below the cut-off point. Certain
children whom a teacher left off a nomination for liked most may have been much better liked
than other children who were not nominated. The same is true when using peer nomination
data; an ‘average’-labeled child who scores .99 above the mean may be more similar to a ‘high’
popular child with a score of 1.01 than to an ‘average’ child who scores around zero. As a result,
the group of average children can be a rather heterogeneous group in terms of their social
behaviors. The advantage of peer nomination data is that a continuous measure of status and
behavior can be used. However, continuous scores are more difficult to compute when using
teacher nomination data as there is often only one teacher per classroom. Thus, for analytic
or applied purposes it can be helpful to classify children into subgroups using teacher or peer
nomination data, but one should be aware of heterogeneity within a subgroup and similarity
between children on the borderlines of the cut-off points.
Second, this study was conducted among a Dutch sample of children and teachers at e
 lementary
schools. This means that children are in the same classroom with the same teacher throughout the entire day. Teachers thus had frequent interactions with the children and observed
them regularly. At secondary schools, children have different teachers for each class. As a
result, teachers and students do not interact daily and teachers will observe fewer interactions
between peers. It is therefore the question whether the same results will been found when
examining teachers and peers in secondary education. It can be expected that there is less consensus between teachers and peers in identifying peer status. Moreover, the social behaviors
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ascribed by teachers may differ more from the perspective of peers, as children’s negative
behaviors are probably even less visible to the teachers in middle and high schools. Future studies
should therefore further examine teacher and peer nomination methods in different contexts.
Related to the potential differences between primary and secondary education, future research
should take age differences into account. This study was conducted among 9-to-13 year-old
children, an age group in which preference and popularity are moderately associated (Cillessen
& Mayeux, 2004; Parkhurst & Hopmeyer, 1998). Preference and popularity become more distinct
measures of peer status later in adolescence, with unique behavioral profiles associated with
each type of status (Cillessen & Borch, 2006; Cillessen & Mayeux, 2004). For example, in adolescence,
relational aggression and risk behaviors are strongly related to popularity, but not to preference
(Mayeux et al., 2011; Rose et al., 2004). Peers may pick up on the subtle age-related changes taking
place in the behaviors associated with popularity. Teachers, however, might be less sensitive to
such changes in the behaviors of popular children and therefore lag behind in their knowledge
of what popular children do. Future research should examine the validity of teacher nomination
methods in different age groups.
Finally, it would be interesting to take a closer look at the differences in behavioral descriptions
when teachers and peers have different perceptions regarding a youth’s social status. We
found that teachers sometimes perceived higher levels of social status compared to peers and
sometimes perceived lower levels. What would be interesting to know is whether teachers
perceive more positive behaviors and fewer negative behaviors in a student than peers when
they overestimate this student’s social status. And would teachers also judge the behavior of
students as more negative than peers when they underestimate the levels of social status? Or
is it a specific group (e.g. average children who are perceived by the teacher as unpopular) that
is seen more negatively in terms of social behavior?
Finally, teacher nomination methods are often used to select children for specific treatments or
to select children who can serve as a model for their peers (Jackson & Campbell, 2009; Wilson & Lipsy,
2008). The current results show that 54 to 65%of the children who are named as socially vulnerable by their teachers are also named as rejected or unpopular by their peers. With regard
to the selection of children who are socially successful, we find similar correspondence: 58 to
62%of the high status children named by the teachers as high in status are also highly liked or
popular among their peers. The current results show us that in about half of the cases children
are identified as socially rejected or vulnerable by teachers whereas peers do not see these
students that way. This is important to realize when socially vulnerable students are selected by
the teacher for a specific treatment or intervention program. One should therefore be cautious
in using teacher nominations to select socially vulnerable children and should at least include
other sources of information like peer nominations or self-reports.
Sociometric nomination methods have been used extensively to measure peer relationships
and social behaviors. In most cases, peer nomination procedures are used because of their
high reliability and validity (Cillessen & Marks, 2011; Terry, 2000). However, practical and ethical
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concerns may be reasons to turn to teacher nominations instead. The current study showed that
there is considerable agreement between teacher and peer perceptions of social status. Still,
researchers should be cautious in using teacher nominations as a replacement of peer nominations given the specificity of the current sample. Moreover, peer nomination methods may be
the most valid tool to measure social status from a conceptual and methodological viewpoint.
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ABSTRACT
A systematic analysis and comparison was conducted of
the psychometric properties of standard (paper-and-pencil)
and computerized sociometry and peer assessments.
The standard assessment took place with 817 children
(47.5% boys) in 34 fifth- and sixth-grade classrooms of 28
elementary schools. The computerized assessment took
place with 893 children (52.3% boys) in 35 5th and 6th grade
classrooms of 30 elementary schools. The computerized
method yielded more nominations given and received
and fewer missing data. Correlations among behavioral
and relational constructs followed similar patterns in both
methods, but were generally stronger in the computerized
method. Voter agreement was the same in both methods.
The computerized method resulted in higher internal
consistency of sociometric and peer assessment constructs.
The methods were validated by predicting preference and
popularity from behavioral and relational characteristics.
The two methods yielded the same pattern of results. The
advantages and disadvantages of both assessment methods
were discussed.

COMPUTERIZED ASSESSMENT

Sociometric and peer assessment methods have been used over the 75 years since Moreno
(1934) designed the procedure. Traditionally, these data are collected with standard paperand-pencil questionnaires. More recently, due to technological innovations, computerized data
collection is becoming more common in the social sciences. Such methods are gaining favor
because they can save time, money, and energy in large data collections (Bartram, 2006; Garb,
2007). Because sociometric and peer assessment data are often collected in multiple classrooms or grades of multiple schools, it is becoming increasingly attractive to collect these data
electronically. However, there are as yet no systematic comparisons yet of the data that result
from computerized and standard (paper-and-pencil) assessments. The current study made that
comparison.
Sociometry and peer assessment methods are used to examine relationships and peer affiliations in groups of youth. Peer assessment methods are used to measure behavioral characteristics, while sociometric methods are used to measure forms of peer status (Bukowski et al.,
2012). Peer nominations are the most common way to collect this data. With peer nominations,
the respondents are informants of their own affiliations and preferences, and of the behavioral
characteristics of the other members of the reference group. The reference group typically
includes all members of a school classroom or grade. Traditionally, the respondents receive a
paper questionnaire that includes all sociometric and peer assessment questions. Each respondent then nominates as many or as few peers for each question (relationship or behavior) by
writing down their names or code numbers. Sometimes, a roster with the names of all members of the reference group is provided below each question, so that respondents can simply
check off the names they want to nominate. Nominations received are then counted for each
group member and transformed into several relational and behavioral constructs.
There are several variations of this procedure. For example, researchers are still debating the
use of same- or cross-sex nominations and limited or unlimited nominations (Bukowski et al.,
2012; Cillessen & Marks, 2011). Yet, the basic principles of these assessments are always the same;
each member of a reference group is seen as an informant who is asked to name group members for several constructs. Yet, new technologies give researchers the opportunity to collect
sociometric and peer assessment data using computers instead of paper questionnaires (e.g.,
de Bruyn & Cillessen, 2006a; de Bruyn, Cillessen, & Wissink, 2010). This new technology has advantages
and creates opportunities, but may also have implications for the psychometric properties of
the data.

Profits and Possibilities
An important advantage of computerized assessment is the possibility to collect more data in
less time (Garb, 2007). First, participants no longer have to fill in their answers by hand, which is
time consuming and can cause frustrations and fatigue (Poulin & Dishion, 2008). In computerized
assessments respondents can answer more rapidly by clicking on predefined choices. This
reduces nomination time per peer, and makes it possible to ask additional questions in a fixed
amount of time (e.g., one class period). Second, data processing no longer requires a significant
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amount of time, as data are stored directly on the computers. Third, there is a large gain in the
flexibility to adjust and correct data collection procedures and questions, because the electronic
scripts can be adjusted without having to reprint a large number of questionnaires (Pettit, 2002).
Computerized assessment not only saves time, but also money. The costs of computers and
specialized software are initially high. However, these costs are off-set by saving the costs of
paper questionnaires. In large projects, multiplying paper questionnaires can be more expensive than purchasing simple laptop or netbook computers. Moreover, the latter can be used
for multiple projects over multiple years, eventually leading to a large reduction in research
costs. Thus, computerized data collection can quickly become profitable for large scale and/or
longitudinal studies (Bennett, 2006).
Computerized assessment can also solve some of the traditional problems of data collection
among peers. First, a common procedure is the method of unlimited nominations, allowing
participants to name as many or as few peers as they want for each question. Some researchers
prefer limited nominations that take less time to collect, are easier to analyze and are equally
reliable and valid (Newcomb & Bukowski, 1983; Terry, 2000). In computerized assessment, the names
of all peers are presented on screens and participants simply click on those names. They no
longer have to write down names or code numbers. As a result, computerized assessment
substantially reduces the extra time needed for unlimited nominations. Moreover, computerized assessment easily enables the researcher to use both limited and unlimited nominations
within the same questionnaire.
Another problem with standard data collection among peers is the risk of order effects, both with
respect to nominees and with respect to questions. When youths receive a list with the names
(and code numbers) of the peers they can choose from, there is a risk that they name those
at the top of the list more frequently than those at the bottom (Poulin & Dishion, 2008), regardless of the content of the question. In addition, questions are often presented in a fixed order,
which may also result in order effects. One solution to both potential sources of order effects is
to randomize the names of the peers as well as the order of questions for each participant. This
is typically logistically impossible with standard questionnaires on paper. With computerized
assessment, the randomization of questions and nominees can be programmed easily.
Further, computerized assessment is less error-prone during data collection and data processing. Respondents will make fewer errors while filling in the answers on the computer, because
answers are predefined (Butcher et al., 2000). In addition, poor hand writing will no longer lead
to unusable answers (Garb, 2007). It is also less likely that respondents will accidentally skip
questions, because they can be prompted to answer each question before they can continue
to the next one (Garb, 2007). The computerized questionnaire can be programmed in such a
way that questions are displayed on screen one at a time. This reduces any distraction caused
by extra information that is not required to answer the current question (e.g., next questions,
other instructions, being aware of the fact that many questions still have to be answered).
Further, computerized questionnaires can also be programmed so as to make the task more
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enjoyable (e.g., sounds, animations, pictures, colours), which reduces the risk of errors due to
fatigue or frustration. Finally, data entry errors by the research team are omitted, because data
are stored directly and do not have to be entered by hand (Butcher et al., 2000). The prevention
of these errors will lead to fewer missing data and increased data reliability.
Finally, there are ethical advantages of computerized assessment regarding the confidentiality
of data collection and the anonymity of data storage. Martin and Nagao (1989) and Kiesler and
Sproul (1986) found that computerized questionnaires lead to less social desirability. This could
be the result of stronger feelings of anonymity in computerized assessment, because the data
is stored directly on the computer, and names are immediately replaced by code numbers. This
direct replacement increases the sense of confidentiality for the participants (Bell-Dolan & Wessler,
1994). Some researchers indeed found that participants preferred computerized assessment
over a face-to-face interview and were more comfortable to answer questions about socially
sensitive behaviors on a computer (Davis, Hoffman, Morse, & Luehr, 1992; Davis & Morse, 1991; Turner,
Ku, Rogers, Lindberg, Pleck, Sonenstein, 1998). In addition, the immediate conversion of names into
anonymous code numbers reduces ethical concerns regarding the storing of names for research
purposes (Mayeux et al., 2007).

Constraints and Complications
Although there are many profits and possibilities to computerized assessments, there are also
some potential constraints and complications. First, respondents might give more votes in
computerized nominations, because it is easier and faster to click on names than to write down
multiple names or code numbers. As a result, the scale of the psychological constructs that are
measured may become broader and the associations among constructs may differ as a result
(Drasgow & Mattern, 2006; Mead & Drasgow, 1993). In a meta-analysis, Mead and Drasgow (1993)
indeed showed that scale scores and constructs of cognitive ability sometimes differ between
computerized and paper-and-pencil tests, especially with tests that rely on speed and time
limitations. This is in line with Bartram (2006), who showed that computerized assessment is
often equal to paper assessment, as long as it is carefully designed and is not timed.
The reliability of the scores can also be affected negatively if there is an increase of the random
response rate. It has been shown that random responses are more likely to occur with computerized assessment than with paper-and-pencil assessment (Beach, 1989) and interviews (Locke
& Gilbert, 1995). Computerized data collection makes it possible to force respondents to answer
each question and to nominate at least one member of the reference group in order to reduce
the amount of missing data. However, it is possible that respondents will be pressured into
giving random votes. Moreover, it has been argued that the most valid representation of the
social structure in a group can only be acquired if each respondent participates spontaneously
and is not coerced into making choices (Fox, 1987; Moreno, 1934, 1953; Terry & Coie, 1991). By encouraging respondents to complete each question, the amount of missing data will decrease.
At the same time, the data can become less representative and the reliability of the method
may be affected.
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The Current Study
Given the general increase of computerized data collection in the social sciences, computerized
sociometric and peer assessment is also becoming more common. Unfortunately, there are
as yet no systematic comparisons of the data that result from computerized versus standard
(paper-and-pencil) data collections. The current study therefore compared the reliability and
validity of computerized and paper assessments.
First, the number of nominations and missing data were examined. It was expected that computerized assessment would lead to more nominations given and received, and to less missing
data. Second, the correlations between scores for sociometric status and social behavior derived
from both methods were examined. It is possible that computerized assessment may lead to a
different pattern of correlations among constructs (Mead & Drasgow, 1993). It is also possible that
the pattern of correlations stays the same.
Third, the internal consistency reliability of all sociometric and peer assessment constructs was
examined to test whether they are influenced by assessment method. Fourth, the interrater
reliability among respondents was examined by determining and comparing the agreement
among participants in both assessment methods. Opposing predictions are possible. On the
one hand, construct reliability and voter agreement may be negatively affected by the computerized method if it increases the random response rate (e.g., Locke & Gilbert, 1995). On the other
hand, the decrease in missing data in the computerized assessment may lead to more reliable
votes. In addition, the increased feelings of anonymity during responding could improve the
validity of the peer affiliation and behavior scores.
Fifth and finally, the predictive validity of the peer assessments of social behavior for the
sociometric assessments of popularity and preference was compared between both methods.
If the pattern of associations among constructs is affected, the associations between measures
of social behaviors and measures of preference and popularity may also differ between both
methods. Yet, if construct reliability and respondent agreement are equal in both methods, no
differences in predictive validity may occur.

METHOD
Participants and Procedure
Participants were part of two related studies on peer relations from the same lab using similar
methods. The standard sociometric and peer assessment was part of a study on peer affiliation
and classroom climate (van den Berg, Segers, & Cillessen, 2012). The computerized assessment was
part of the ongoing Nijmegen Longitudinal Study on the social development of youth (van Bakel
& Riksen-Walraven, 2002).
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The standard assessment took place in 2009 in 34 fifth- and sixth-grade classrooms in 28
elementary schools. Average classroom size was 24.03 (range 12–34). Participants were 817
children (47.5% boys), with a mean age of 11.30 years (SD = .66, range 9.20–13.73 years).
The computerized assessment took place in 2010 in 35 fifth- and sixth-grade classrooms in 30
elementary schools. Average classroom size was 25.51 (range 15–32). Participants were 893
children (52.1% boys), with a mean age of 12.02 years (SD = .62, range 9.50–13.83).
The schools were located in the same area in The Netherlands with similar demographics. Data
were collected in a 45- to 60- minute classroom session. The samples did not differ in classroom
size or gender composition. Because the standard assessment took place in the first semester
of the school year, and the computerized assessment in the second semester, children in the
computerized assessment were on average eight months older.
In all classrooms, teachers gave their active consent for participation. With regard to parental
permission passive consent procedures were used. Teachers were asked to give the parents
or guardians of all students a letter, in which the study was fully explained, and in which
they could indicate if they did not want their child to participate. In the standard assessment
classrooms, no parents refused participation. In the computerized assessment classrooms, one
teacher decided not to participate and five children were not allowed by their parents to fill in
the questionnaire.

Sociometric and Peer Assessments
The standard and computerized assessments used the same 4 sociometric questions and 7
peer-assessment questions, which were worded identically. The classroom was the reference
group, allowing both same-sex and other-sex choices and unlimited nominations. In both
cases, children were instructed to nominate at least one classmate for each question and to
not name themselves. In both cases, students answered all questionnaires individually and
worked quietly by themselves.
Participants in the standard assessment completed the questions on a paper-and-pencil questionnaire. Each child received a list with the first names of all classmates in alphabetic order,
preceded by a code number. Participants were instructed to nominate classmates who best
fitted each description by filling in their code numbers.
Participants in the computerized assessment completed a digital questionnaire on a netbook
or desktop computer. Each question was presented at the top of a separate screen, followed by
a roster with the names of their classmates below it on the same screen. The order of names
was randomized for each participant, but remained the same across the 11 questions for that
participant. Children named classmates for each question by clicking on their names. If a child
clicked on a name, the colour of the name changed from black to gray. In this way, the child
could see who he or she had nominated, while others could not easily detect a choice if they
happened to see the screen. Children had to nominate at least one classmate for a question
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before they could go to the next question. Children could not name themselves; their names
were not presented on the screens.
Popularity and preference
Preference and popularity were measured with four questions: liked most, liked least, most
popular, and least popular. The number of nominations received was counted for each question
and standardized to z-scores within classrooms by gender. A score for social preference was
computed as the difference between the standardized (within classrooms by gender) liked
most and liked least scores, and again standardizing the resulting difference scores within
classrooms (Coie et al., 1982). A score for popularity was computed as the difference between
the standardized most popular and least popular scores, and again standardizing the resulting scores within classrooms (Parkhurst & Hopmeyer, 1998). For both preference and popularity,
z-scores less than –3 or larger than +3 were truncated to –3 and +3, respectively (Tabachnick &
Fidell, 2007).
Friendship and behavioral characteristics
The following peer assessment questions measured friendship and behaviors: unilateral friendship (‘‘Who are your best friends?’’), humor (‘‘Who is funny or makes jokes often?’’), victimization (‘‘Who is bullied?’’), prosocial behavior (‘‘Who can cooperate well with others?’’),
physical aggression (‘‘Who kicks, hits, or pushes others?’’), grades (‘‘Who gets the highest
grades in general?’’) and withdrawn behavior (‘‘Who plays alone or keeps to themselves?’’).
Nominations received were counted for each child for each question, and standardized within
classrooms by gender to z-scores to control for differences in classroom size (Coie et al., 1982).
Z-scores of –3 or lower and +3 or higher were set to –3 and +3 (Tabachnick & Fidell, 2007).

RESULTS
Descriptive Statistics and Correlations
Table 1 presents the means and standard deviations of the raw number of nominations given
and received for each question. If a child did not nominate anyone for a question or was not
present during the assessment, it was coded as missing. To avoid missing nominations, in
the instructions children were asked to name at least one classmate for each question. In the
computerized assessment, giving no nominations was not even possible. In the computerized
assessment, the absence of nominations given indicated an interruption of the digital questionnaire or incorrect saving of answers. In the standard assessment, it was unknown if no
nominations given for a question indicated an accidental skip, a deliberate refusal to answer, or
an error of data processing. Therefore, the absence of nominations given was always coded as
missing. The percentage missing nominations is also presented for each question. There were
more missing nominations in the standard assessment, especially for negative characteristics
such as victimization, physical aggression and withdrawn behavior.
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Intraclass correlations (ICCs) were calculated to measure how much of the variance in nominations given and received was due to classroom differences. Because the ICC was higher
than .05 for most questions, Multilevel Linear Mixed Models with random intercepts were
used to test the differences between the standard and computerized assessments in the raw
numbers of nominations given and received for unilateral friendship, likeability, popularity,
humor, victimization, prosocial behavior, physical aggression, grades and withdrawn behavior,
allowing the intercepts to vary across classrooms. For all questions except unilateral friendship,
significantly more nominations were given and received in the computerized assessment than
in the standard assessment. The average number of nominations given and received across all
questions was also significantly higher in the computerized assessment than in the standard
assessment. Thus, the computerized method yielded more nominations given and received
and fewer missing data.
Table 2 presents the correlations among the sociometric and peer assessment scores from both
methods. Due to the large samples, almost all correlations differed significantly from 0. Fisher’s
r-to-Z transformations tested whether the correlations differed significantly between methods;
48 did (62%) and 30 did not (38%). Examination of the exact values of the 48 differing correlations indicated a similar pattern and direction of associations between methods (43 out of
48, 90%). However, these correlations were on average stronger in the computerized method
than in the standard method (36 out of 48, 75%).
Given some variability in how researchers standardize sociometric scores, the same analyses
were conducted with scores standardized by classroom only, instead of by sex and classroom.
The results were mostly the same except for an additional four correlations (of victimization
with prosocial behavior and friendship, of grades with least popular, and of prosocial behavior
with popularity) that differed between methods, whereas the correlation of physical aggression
with prosocial behavior no longer differed between methods.

Internal Consistency and Interrater Reliability
Kuder-Richardson Formula 20 (Kuder & Richardson, 1937) was used to test whether the internal
consistency of sociometric and behavior constructs differed between methods (see Table 1).
This formula is the same as Cronbach’s α, but modified for dichotomous data. The nominations
for each question were converted to a 0–1 matrix for each classroom with voters in rows and
votees in columns. A 1 in a cell of this matrix indicated that a child nominated a peer, a 0 that
a child did not nominate that peer for this question. If a child named no one or named everyone in the classroom, the child’s responses were coded as missing. As expected, the reliability
of measurement was higher for popularity than for likeability (liked most and liked least). In
addition, the internal consistencies for withdrawn behavior and victimization were lower than
for the other constructs.
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-.123a**

-.303**

.668b**

-.440b**

.819b**

-.416**

.433b**

-.509b**

-.466**

12

.432b**

-.515b**

.148a**

-.292b**

.655a**

-.638b**

.379b**

-.679b**

.388b**

-.906**

.906**

.712**

13

.597b**

-.689a**

-.047b

.170**

.358**

-.666b**

.651b**

-.893**

.893**

-.440b**

.646b**

.552**
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A Multilevel Linear Mixed Model with random intercepts was run to test the effect of method
(standard vs. computerized) on the classroom internal consistencies (KR-20’s) for unilateral
friendship, likeability, popularity, humor, victimization, prosocial behavior, physical aggression, grades and withdrawn behavior. Intercepts were allowed to vary across schools. For each
question, internal consistency was higher in the computerized assessment than in the standard
assessment. Thus, the constructs were more homogeneous when measured with the computerized method than with the standard method.
Furthermore, Fleiss Kappa’s were calculated for each question in each classroom, to test whether
agreement between voters (interrater reliability) differed between the computerized and
standard assessments. Fleiss Kappa’s is similar to Cohen’s kappa, but is designed to measure
agreement between more than two raters (Fleiss, 1971). Again, 0–1 matrices of the nominations
for each question were used.
This time, the rows represented the votees and the columns the voters. The results showed
poor agreement (κ < .20; Landis & Koch, 1977) among children about the dyadic constructs,
such as unilateral friendship and likeability (like most and like least). The interrater reliabilities
of reputational constructs, such as popularity and social exclusion (victimization and withdrawn
behavior) were fair (.20 > κ < .40; Landis & Koch, 1977).
Again, a Multilevel Linear Mixed Model with random intercepts was run to test the effect of
methods (standard vs. computerized) on the classroom interrater reliabilities (Fleiss Kappa’s)
for unilateral friendship, likeability, popularity, humor, victimization, prosocial behavior, physical aggression, grades, and withdrawn behavior. The intercepts were allowed to vary across
schools. Interrater reliability did not differ significantly between methods for all questions.
Thus, the reliability of agreement did not change when questions were measured electronically,
even though more votes were given.

Predictive Validity
To further validate and compare the two methods, a Multilevel Linear Mixed Model with
random intercepts were run to predict preference and popularity from unilateral friendship,
humor, victimization, prosocial behavior, physical aggression, grades, withdrawn behavior,
in interaction with assessment condition (0 = standard, 1 = computerized). Intercepts were
allowed to vary across classrooms. The results are shown in Table 3.
Preference was positively predicted by popularity, F(1, 1548) = 5.03, p = .025, and prosocial
behavior, F(1, 1548) = 91.30, p < .01, in both assessment methods. Children who were seen as
more popular and prosocial were also more preferred. Preference was negatively predicted by
grades, F(1, 1548) = 5.92, p = .015, and victimization, F(1, 1548) = 7.25, p < .01, indicating that
children who received more nominations for good grades or victimization were less preferred.
There were significant interaction effects of condition with unilateral friendship, humor, and
physical aggression. To interpret each interaction, the multilevel model was repeated for the
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standard and computerized assessments separately, without the main effect of condition and
the interaction terms.
TABLE 3 Prediction of Preference and Popularity from Peer Assessments Using Standard Versus Computerized Methods
Preference

Popularity

b

SE

.074*

.033

Unilateral friendship

.428**

.028

Humor

-.047*

.024

.222*

.024

Victimization

-.197**

.029

-.311**

.029

Popularity
Preference

b

SE

.084*

.037

.210**

.032

Prosocial behavior

.274**

.029

.015

.032

Physical aggression

-.271**

.023

.183**

.026

Grades

-.061*

.025

.051*

.026

Withdrawn behavior

-.002

.028

-.296**

.028

Condition

.000

.027

.001

.029

Popularity*Condition

.076

.048
.080

.053

Unilateral friendship*Condition

-.096*

.039

-.127**

.045

Humor*Condition

.084*

.036

.101**

.035

Victimization*Condition

-.045

.042

.089*

.043

Prosocial behavior*Condition

.013

.042

.044

.046

Physical aggression*Condition

.078*

.033

-.033

.036

Grades*Condition
Withdrawn behavior*Condition

-.008
-.017

.034
.041

-.048
.038

.036
.041

Preference*Condition

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

These analyses showed that preference was significantly predicted by unilateral friendships
in both conditions. However, the estimated slopes were steeper in the standard assessment,
b = .428, t(720)= 14.75, p < .01, than in the computerized assessment, b = .332, t(828)=
12.94, p < .01. For physical aggression significant negative associations were found with
preference in both conditions. However, the estimated slopes were steeper in the standard assessment, b = -.271, t(720)= -10.96, p < .01, than in the computerized assessment,
b = -.194, t(828)= -8.57, p < .01. Finally, although a significant condition by humor interaction
was found, preference was not significantly predicted by humor in the computerized assessment, b = .037, t(828)= 1.434, p = .152, nor in the standard assessment, b = -.047, t(720)=
-1.89, p = .060. The predictions of preference by popularity, victimization, prosocial behavior,
grades, and withdrawal did not differ between methods.
Further, popularity was positively predicted by preference, F(1, 1548) = 5.13, p = .024, and
physical aggression, F(1, 1548) = 49.67, p < .01. Children who were more preferred and physically aggressive were also seen as more popular. Popularity was negatively predicted by
withdrawn behavior, F(1, 1548) = 113.25, p < .01; children who scored higher on withdrawn
behavior were seen as less popular.

48

CHAPTER 3

There were significant interaction effects of condition with unilateral friendship, humor, and
victimization. Unilateral friendship significantly predicted popularity in both conditions, but
significantly stronger in the standard assessment, b = .209, t(720)= 6.11, p < .01, than in the
computerized assessment, b = .083, t(828)= 2.84, p = .005. Humor also significantly predicted
popularity in both conditions. Yet, the estimated slopes were steeper in the computerized
assessment, b = .323, t(828)= 13.40, p < .01, than in the standard assessment, b = .222,
t(720)= 8.75, p < .01. Finally, victimization negatively predicted popularity in both conditions.
However, the estimated slopes were steeper in the standard assessment, b = -.311, t(720)=
-10.07, p < .01, than in the computerized assessment, b = -.223, t(828)= -7.35, p < .01. The
predictions of popularity by preference, prosocial behavior, physical aggression, grades, and
withdrawn behavior did not differ between methods.
The same analyses were again conducted with scores standardized by classroom only. The
results were the same when predicting preference, except for an additional significant condition by victimization effect, F(1, 1710) = 5.76, p = .016. The association between victimization
on low preference was stronger in the computerized assessment, b = -.252, t(893)= -8.80,
p <.01, than in the standard assessment, b = -.155, t(817)= -5.482, p <.01. With regard to popularity the results were also the same, except that the interactions of humor and victimization
with condition disappeared (their main effects remained significant).

DISCUSSION
This study was a systematic analysis and comparison of the psychometric properties of standard
(paper-and-pencil) and computerized sociometric and peer assessments. The computerized
method yielded more nominations and fewer missing data. Correlations among behavioral and
relational constructs from both methods followed a similar pattern, but were stronger in the
computerized method. Internal consistency of sociometric and peer constructs was higher in the
computerized method, while interrater reliability was the same between methods. The validity
of scores derived from both methods was tested by predicting preference and popularity from
behavioral and relational characteristics. Three of the eight predictions of preference and three
of the eight predictions of popularity differed in size between methods. Yet, all estimates were
in the same direction between methods.
The clearest difference between standard and computerized assessments regarded the number of votes given and received. Even though the instructions were the same and unlimited
nominations were allowed in both methods, more nominations were given and therefore also
received in the computerized method. Apparently it is easier to click on names than to write
them down. This difference in number of votes also creates a difference in the variance in
the data. If more votes are given, the response scale is larger and there is more variance. It is
therefore not surprising that most correlations differed in size between methods. Still, their
pattern and directions were similar.
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There was also a clear reduction of missing data in the computerized method, in particular for
more delicate questions such as victimization and physical aggression. Part of this reduction
can be explained by the fact that children could not skip questions on the computer. One could
argue that this may have led to more random answers which would reduce interrater reliability.
In contrast, interrater reliability was higher in the computerized method. Participants may have
felt more secure and comfortable reporting socially sensitive behaviors on computers, because
they could see for themselves that their answers were stored anonymously. This is in line with
Davis and colleagues (1991, 1992), who also showed that participants prefer computerized assessments for socially sensitive questions.
Even though the reliability and validity were not negatively affected by the computerized
assessment, there were still some constraints and complications. First, reciprocity of votes is a key
element in studies of friendship and network or clique structures (Furman, 1996; Kindermann & Gest,
2009). Yet, when more votes are given it can also lead to more reciprocal votes. This increase
in reciprocal votes might be the true representation of the actual social relationships of the
respondents, but may also have implications for the analyses and interpretation of the results.
This should be kept in mind when administering friendship or network data electronically.
In the computerized condition, the script was programmed so that children could not proceed to
the next question before nominating at least one classmate. There was an important technical
reason to build in such a procedure, which makes it more difficult for children to skip questions.
If one collects data with paper questionnaires, it is easy for the researcher to determine if
children have skipped questions while filling in the questionnaire. However, on small-screen
computers with only one question per page, it is easier for children to skip questions, not read
the instructions, and quickly toggle through the questionnaire. Requiring children to consider
at least one peer was our strategy to avoid random responding that cannot be easily detected
or deterred by the researchers.
An important consideration in the current computerized format is if the one-choice requirement
might induce feelings of coercion among participants. There were no indications from any of
the participants in this large-scale study that this might have occurred. However, the potential
of it is a human subjects concern and could be a concern for ethical review boards. Such concerns can be prevented by carefully following the ethical principles and code of conduct for
psychological data collection (American Psychological Association, 2002), as we did in this study. For
example, respondents were and must be told that they can stop at any given moment if they
do not want to answer more questions. This emphasizes the importance of providing very careful verbal instructions, in which the purpose of the questions and the meanings of anonymity
and confidentiality are carefully explained to the children.
If a researcher does not want to ask children to choose at least one peer for each question,
but still wants to encourage them to consider all questions, one could add an answer option
such as ‘‘I don’t know anyone for this question’’ or ‘‘I would prefer not to answer.’’ This would
enable researchers to determine if a child truly did not know a classmate for the question, or
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might have felt uncomfortable reporting on a socially sensitive behavior. Such answer options
might also alleviate potential concerns of review boards. Future studies should determine how
many participants would use such options and for what questions. It will then also be possible
to examine if participants who use such questions stand out in terms of certain individual
characteristics, such as a tendency to socially desirable responding, or a certain position in the
peer group (e.g., victimized, withdrawn, or isolated).
A final issue concerning the one-choice instruction is its potential effect on score accuracy when
the reference group is small. In a larger group, all possible sociometric roles and behavior
reputations may indeed occur at least once. In smaller groups with fewer peers, some roles or
behaviors may not occur. A smaller group may not happen to include someone who is quite
aggressive, quite popular, or particularly victimized. In such cases, the respondents could not
really nominate a peer, but they would be asked to do so. It is thus particularly important to
remember that sociometric and peer assessment scores derived from peer nominations are
relative to the group within which they were collected.
The problem of not being able to name anyone for a certain question would be exacerbated
for participants who are relatively new to the group, and do not yet know their peers quite
well. In the current study, relatively small reference groups were used (classrooms rather than
grades). Nevertheless, internal consistency and interrater agreement between voters were
high. This may be due to the fact that the Dutch school system has a strong classroom structure. Students are in the same classroom with the same peers the entire day throughout the
school week. Therefore, they come to know each other very well. In schools without a strong
classroom structure, in which peer groups change more quickly during the day and over time,
the one-choice procedure might be more problematic for respondents.
With regard to the sample equivalence, there was a significant age difference between the
two samples. This study had a between-subjects design with computerized and standard
assessments collected in two different samples. Both samples included students from the
same grades (5–6), from the same with similar demographics, and from schools with the
same structure and classrooms as the primary peer reference group. However, the children
in the computer method sample were somewhat older than in the standard method sample,
because the computerized assessment took place a semester later (but in the same grades).
One could argue that participants in the computerized condition may have given more nominations because they knew each other longer and had more situations to recall to when making
their nominations. However, we do not think that this can explain the difference between both
methods. The students in these classrooms knew each other very well from very early on in
the school year, given the time they spent together in this school system. We do not believe
that there was a large difference in acquaintanceship between the two data collection points.
In addition, previous research has shown that peer nominations given and received are highly
stable over the course of one academic year (Jiang & Cillessen, 2005; Mayeux, Bellmore, & Cillessen,
2010), especially for the age group of this study.
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There was also a difference in the equivalence of assessment procedure. In the standard
assessment, the names of votees were presented in alphabetical order. Poulin and Dishion
(2008) showed that this may lead to order effects, because respondents tend to choose nomin
ees at the top of the list more often than those at the bottom. This could negatively affect the
reliability and validity of the scores. Therefore, the names of votees were randomized between
participants in the computerized condition, thus preventing potential order effects. At the same
time, the difference in ordering of votees may have impacted both methods, for example,
in terms of the internal consistency of scores. Yet, in the study by Poulin and Dishion (2008),
children received a list of 216 to 317 names. In our study, children saw 12 to 34 classmates,
which may already reduce potential order effects. It is therefore unlikely that the differences
between methods in this current study can be fully explained by differences in the order in
which votees were presented to respondents.
Overall, the differences between both methods of collecting peer nomination data were
modest, whereas they were exactly identical in other important ways (e.g., the wording of
the questions). From a broader perspective, it should be kept in mind that peer nominations,
whether standard or computerized, continue to be a powerful method of collecting data on
multiple dimensions of youths’ social development in a short time. In the current study, all
reliability coefficients were high, irrespective of method and often higher than can be obtained
from teacher, parent, or self reports. Previous reviews have also documented excellent psychometric properties of sociometric measures in general (Bukowski et al., 2012; Jiang & Cillessen, 2005).
The sociometric constructs popularity and peer acceptance cannot easily be assessed with other
methods than peer nominations; psychometric properties are much more limited when these
constructs are derived from other sources. Thus, even though we reported differences between
both versions of the peer assessment method, we strongly advocate for the continued use of
peer nominations in social development research, in particular in light of their excellent psychometric properties in comparison to teacher, parent and self-report data. How peer nominations
will compare to newer methods of data collection emerging in social development research
(see Laursen, Little, & Card, 2012) is an issue for future research.
A complication that results from this new way of collecting data is the storage of data. An
advantage of computerized assessment is the direct storage of data, but this requires that the
data are stored and saved properly. Names should be replaced by code numbers immediately
and files that link names with code numbers should be stored separately from the recoded
data files. The American Psychological Association (2002, 2010) has rules for data storage and
most research institutes have additional instructions. Comparable rules for computerized assessments and electronic data storage may become necessary to make sure that confidentiality
is maintained at all times.
In conclusion, computerized assessment has the major advantage that more data can be collected in less time, with similar or even better data quality than already achieved with standard sociometric methods. Even though the computer administered data were not identical to
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traditionally assessed data, this study provided strong support that reliability and validity were
not affected. Therefore, computerized assessment is a promising tool to collect sociometric and
peer assessment data among children and adolescents in the 21st century.

CHAPTER 4

Identifying Subtypes of
Peer Status by Preference
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ABSTRACT
The purpose of this study was to identify and validate
subtypes of peer status by integrating preference and
popularity into a single framework. Person-oriented
analyses were performed among 3630 children and
adolescents of different cohorts in primary and secondary
education. In the young age groups (Grade 3/4 to Grade
7), three clusters were found: popular-liked, average, and
unpopular-disliked. In the older age group (Grade 8), four
clusters were found: popular, liked, average, and unpopulardisliked. Thus, participants differentiated liked peers from
popular peers at the age of 14, but not earlier. Distinct
behavioral profiles were found for each subtype. Cohortsequential analyses demonstrated high stability of cluster
membership, especially among the high status groups.
Developmental implications and the importance of school
transitions are discussed.

SUBTYPES OF PEER STATUS

By late adolescence, peer status consists of two distinct aspects of social standing in the peer
group: preference and popularity. Preference is predominantly linked to positive behaviors,
whereas popularity is linked to positive and negative behaviors throughout childhood and
adolescence (Mayeux et al., 2011). This distinct pattern of behavioral correlates is well defined
by mid- to late adolescence, yet it remains unclear at what age youth begin to distinguish
between who they like and who they think is popular, and what behaviors coincide with this
distinction. This study addresses this issue by examining (a) when high status youth become
differentiated based on preference and popularity, (b) what behavioral characteristics distinguish status subgroups, and (c) how stable subtypes of peer status are from one school year
to the next.

Subtypes of Social Preference
Peer status is typically measured using peer nominations, and was initially derived from the
number of nominations each child received for “like most” and “like least” (Coie et al., 1982),
yielding a measure of social preference (sometimes called sociometric popularity). A continuous
score of social preference is calculated for each individual child in the reference group as the
difference between liked most and liked least nominations received. This form of status in the
peer group was thus conceptualized in terms of peer preference or likeability (Bukowski & Hoza,
1989; Coie et al., 1982; Newcomb & Bukowski, 1983). Numerous studies have shown that high levels
of social preference are associated with positive behaviors, such as sociability, and the absence
of negative behaviors, such as aggression (e.g., Asher & McDonald, 2009; Parkhurst & Hopmeyer, 1998).
Traditionally, the continuous measure of preference has been used, together with social impact,
to classify children and adolescents into sociometric status groups (Coie et al., 1982). Based on
continuous scores for social preference and social impact, children are categorized into five
sociometric status groups originally labeled popular (later described as accepted), rejected,
neglected, controversial, and average. Since Coie and colleagues (1982) introduced this classification strategy, numerous studies have examined the behavioral correlates of the sociometric
status groups (for review, see Newcomb et al., 1993; Rubin, Bukowski, & Parker, 2006). Accepted children
generally score high on positive traits, such as friendship, sociability, and cognitive abilities
and low on negative traits, such as aggression, disruptive behavior, or withdrawal. In contrast,
rejected children score high on withdrawal and aggression, and low on sociability and cognitive
skills. Neglected children often do not differ from average children in terms of adjustment difficulties, positive social actions, and friendship relations. Yet, they differ from the other groups
in terms of their low levels of sociability and aggression. Finally, controversial children score
high on aggression, sociability, and cognitive abilities.
In spite of these clear group differences, some researchers observed that accepted children
were not necessarily the ones with the most power or influence in the classroom (Parkhurst &
Hopmeyer, 1998). As a result, researchers started to ask children directly who were most and least
popular in their classroom. A score for popularity (also called perceived popularity) was then
derived from the difference between numbers of most popular and least popular nominations
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received by each participating student (Cillessen & Marks, 2011; Parkhurst & Hopmeyer, 1998). This
measure of popularity has been found to more clearly describe impact, visibility, and social
dominance in a group, than a measure of likeability or personal preference (Cillessen & Marks,
2011; LaFontana & Cillessen, 2002). In terms of behaviors, a mixed pattern of positive and negative
correlates has been found for popularity. As with preference, high levels of popularity are associated with leadership, prosocial behavior, attractiveness, being trustworthy, and having a good
sense of humor (LaFontana & Cillessen, 1998, 2002; Lease, Kennedy, & Axelrod, 2002; Vaillancourt & Hymel,
2006). Unlike highly preferred students, those perceived as popular were more likely to also be
perceived as relationally and physically aggressive and exhibiting risk behaviors (Mayeux, Sandstrom, & Cillessen, 2008; Mayeux et al., 2011; Rose et al., 2004; Schwartz & Hopmeyer Gorman, 2011). Thus,
preference and popularity share certain characteristics, but are also unique and distinct forms
of social status. Sociometric classification of children and early adolescents has exclusively used
preference to categorize adolescents in different status groups. This raises the question if, and
if so, at what age popular students become distinguished within the peer group from students
who are well accepted (liked) within the peer group. Our first goal was therefore to build on
Coie and colleagues’ (1982) work by classifying adolescents of varying ages into status groups
using continuous measures of both preference and popularity.

Subtypes of Peer Status
Three prior studies have categorized children and early adolescents into groups based on measures of status and behavioral characteristics. Rodkin and colleagues (2000) identified six groups
of fourth to sixth grade boys (9 to 13 years of age) by means of teacher, self, and peer measures
of interpersonal competence. Six subtypes were identified: models, toughs, low academic, passive, bright antisocial, and troubled. Model boys were seen as popular, athletic, prosocial, and
academically competent. Tough boys were also seen as popular and physically competent, but
also as aggressive. Bright antisocial and troubled boys were also seen as aggressive, but were
unpopular. They differed from each other in academic achievement. Passive and low academic
boys scored average on popularity. They differed from each other in academic achievement and
shyness. With regard to peer status, this study was one of the first attempts to identify subtypes
of high status boys that differed in terms of antisocial and prosocial behavior.
The second study on subtypes of peer status also examined fourth to sixth graders, but included both boys and girls (Lease, Musgrove, & Axelrod, 2002). In this study subgroups were identified
based on students’ preference, popularity, and a measure of social dominance that was based
on levels of influence and power. These researchers identified seven subtypes labeled high
status, perceived popular/dominant, well-liked/dominant, average, low dominant/unpopular, disliked, and low status. The first three clusters where characterized by high levels of
status or social dominance; the last three clusters by low levels. Each cluster demonstrated
a unique behavioral profile. In general, high status children status differed from lower status
children in terms of social influence, admiration, and leadership. The high status subtypes
were distinguished by aggression, with the popular/dominant group exhibiting the most and
the well-liked/dominant displaying the least. The low status subtypes were distinguished
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by the amount of aggression and withdrawn behavior, with the disliked groups exhibiting
more a ggression and disruptiveness and low dominant/unpopular group displaying the largest
amount of withdrawn behavior.
The third study utilized an older sample to examine heterogeneity of popular girls in secondary
school (de Bruyn & Cillessen, 2006a). These researchers identified five subgroups based on prefer
ence, popularity, and academic behaviors, labeled popular studious, popular disengaged,
average popular, unpopular disengaged, and unpopular studious. As in the previous two
studies, unique behavioral profiles were found for each group. The two popular subgroups
(studious and disengaged) were highly popular, preferred, and seen as fashionable. Yet, they
differed in terms of competencies, with popular studious adolescents displaying p
 ositive
academic engagement and attentiveness and popular disengaged adolescents displaying
avoidance and a lack of engagement or attentiveness.
All three studies demonstrated that different subtypes of peer status can be identified at
different ages in different school contexts. Especially at the upper end of status, different subgroups were found; the toughs and models, the high status, perceived popular/dominant, and
well liked/dominant groups, and the prosocial and populistic adolescents. However, all three
studies included one or more (behavioral) variables in their classification of adolescents into
subgroups in addition to the two measures of peer status (popularity and preference). Thus,
these authors made the priori assumption that the clusters were not only based on status but
also on either interpersonal competence (Rodkin et al., 2000), social dominance (Lease et al., 2002),
or academic performance (de Bruyn & Cillessen, 2006a). In the current study, we did not make such
assumptions. We based the classifications only on measures of preference and popularity, and
did not include any other traits or characteristics. By doing so, we build on the original idea of
Coie and colleagues (1982) by exclusively using measures of preference and popularity to classify adolescents in status groups. Behavioral characteristics are then used to profile the status
groups. Thus, the second goal of this study was to identify the behavioral profiles associated
with groups based on measures of peer status.

Developmental Changes in Popularity and Preference
As preference and popularity are both measures of peer status, it is not surprising that they
are moderately correlated. Yet, the association between preference and popularity varies as
a function of age and gender. Cillessen and Mayeux (2004) demonstrated that preference and
popularity become less associated across childhood and adolescence. More specifically, the
correlation declined from .77 in Grade 5 to .63 in Grade 9 for boys. For girls, the correlation
between preference and popularity was moderate at Grade 5 (.63), yet became unrelated by
Grade 9 (.04). In a follow-up study, the association between preference and popularity further
declined over time to the point of being significantly negative in grades 9 to 12 (Cillessen &
Borch, 2006). These studies provide evidence suggesting that preference and popularity become
more distinct measures of peer status throughout adolescence, especially for girls. The fact that
the association differs over time could also mean that different subtypes of peer status will
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be found in different age groups. Therefore, the identification of subtypes of peer status was
conducted separately in different age cohorts in this study.
Finally, the stability of peer group status classifications is relatively low. In a meta-analysis
(Cillessen et al., 2000) the overall stability was found to be modest for status groups based on
preference. Moreover, stability differed between status groups, with accepted and rejected
status found to be the most stable. Stability is higher for popularity than for preference (Cillessen
& Borch, 2006; Cillessen & Mayeux, 2004). To date, little is known about age and developmental
changes in status subtypes based on measures of preference and popularity.

Current Study
This study used longitudinal data from several cohorts of children and young adolescents to
address three questions. First, we identified subtypes of peer status in grades 3 to 8, in order
to determine at what age preference and popularity become distinct forms of peer status.
Because the association between preference and popularity has been shown to decrease after
Grade 5, we hypothesized that two distinct subgroups of high status will be initially identified
in early adolescence (after Grade 5) but not in late childhood (before Grade 5). Moreover, the
distinction between two subgroups of status was expected to be stronger among girls than
among boys (Cillessen & Borch, 2006; Cillessen & Mayeux, 2004).
Next, we examined what behavioral characteristics distinguished the status subtypes. High
status clusters were expected to differ from low status clusters in terms of leadership and prosocial behavior (Lease et al., 2002; Rodkin et al., 2000). Among high status adolescents, subgroups
were expected to vary in terms of aggression and antisocial behavior (de Bruyn & Cillessen, 2006a;
Lease et al., 2002; Rodkin et al., 2000). Among low status adolescents, subgroups were expected to
vary in terms of aggression and withdrawn behavior (Lease et al., 2002).
Finally, we tested the inter-individual stability of peer status group membership from childhood to early adolescence. Research suggests that popularity is more stable over time than
preference (Cillessen & Borch, 2006). Moreover, the stability of sociometric categories tends to be
low (Cillessen et al., 2000). Therefore, we expected a relatively low degree of stability in group
membership over time, especially for subtypes characterized by high or low levels of preference instead of popularity.

METHOD
Recruitment and Procedure
Participants came from waves 5, 6, and 7 of the Nijmegen Longitudinal Study on Infant and
Child Development in The Netherlands, an ongoing longitudinal study that examines childhood
development and adjustment among a community sample of 129 children since 1998 (van Bakel
& Riksen-Walraven, 2002). For this study, the 129 adolescents of the Nijmegen Longitudinal Study
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and all of their classroom peers were asked to complete sociometric and self-report questions
during a 45 to 60 minutes classroom session. Teachers gave active consent for participation.
Parents and guardians of all students received a letter, in which the study was fully explained,
and in which they could indicate if they did not want their child to participate. Five teachers
decided not to participate and 15 parents did not consent to their child’s participation.
At Wave 5 (2006-2007), data were collected in Grades 3/4 of primary education. At Wave 6
(2009-2010), data were collected in Grades 5/6 of primary education and Grade 7 of secondary
education. At Wave 7 (2010-2011), data were collected in Grades 7 and 8 of secondary education.

Participants
Cohorts
In The Netherlands, primary education classrooms often consist of children from two grade
levels, whereas secondary education classrooms consist of adolescents from a single grade
level. Therefore, we pooled together the children from Grades 3 and 4 into one cohort called
Grade 3/4. The early adolescents from Grades 5 and 6 were pooled together into the cohort
called Grade 5/6. This resulted into four cohorts: Grade 3/4 and Grade 5/6 in primary education, and Grade 7 and Grade 8 (1st and 2nd year) in secondary education. Classrooms in special
education schools were not included in the current analyses.
Participants from the Grade 3/4 cohort were 1559 children (Mage = 9.37 years, SD = .74; 52.5%
boys) from 65 classrooms of 43 schools. The Grade 5/6 cohort included 893 early adolescents
(Mage = 12.0 years, SD = .62; 52.3% boys) from 35 classrooms of 31 schools. The Grade 7 cohort
included 1972 adolescents (Mage = 13.1 years, SD = .47; 50.8% boys) from 76 classrooms of 31
schools. The Grade 8 cohort consisted of 980 adolescents (Mage = 14.0 years, SD = .49; 47.5%
boys) from 38 classrooms of 22 schools.
Longitudinal samples
To analyze the stability of the clusters over time, we selected the adolescents (N = 1027) who
participated in two consecutive waves of the Nijmegen Longitudinal Study on Infant and Child
Development. Longitudinal participants included the participants of the Nijmegen Longitudinal
Study or adolescents who happened to be a classmate of one of the targeted adolescents
during two consecutive waves of data collection. These children and adolescents were divided
in three longitudinal samples; one sample of children who participated in Grade 3/4 and again
in Grade 5/6; one sample of early adolescents who participated in Grade 5/6 and again in
Grade 7; and one sample of adolescents who participated in Grade 7 and again in Grade 8.
The first longitudinal sample consisted of 535 children (53.8% boys) with a mean age of 9.11
years (SD = .60) in Grade 3/4 and 12.17 years (SD = .46) in Grade 5/6. The second longitudinal
sample consisted of 104 adolescents (45.2% boys) with a mean age of 12.09 years (SD = .43)
in Grade 5/6 and 13.05 years (SD = .42) in Grade 7. The third longitudinal sample consisted of
388 adolescents (41% boys) with a mean age of 13.08 years (SD = .44) in Grade 7 and 14.02
years (SD = .44) in Grade 8.
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Sociometric Assessment
A total of 13 sociometric questions were used. The instructions, questions, and computations
of sociometric scores were identical in all waves. For each question, the classroom was the
reference group. Unlimited nominations were used, allowing both same-sex and other-sex
choices. Participants were instructed not to name themselves.
In Grade 3/4 children completed the questions on paper. Each child received a list containing
the first names of all classmates in alphabetic order, preceded by a code number. Children
were instructed to nominate classmates who best fitted each description by filling in the code
numbers preceding the names of the classmates. In grades 5/6, 7, and 8, participants completed the questionnaire on a netbook computer. Each sociometric question was presented on
a separate screen at the top of the page, followed by a roster with the names of all classmates.
The order of names was randomized for each participant, but kept constant across questions
for each participant. The participants named classmates for each question by clicking on the
names. If a participant clicked on a name, the color of the name changed from black to grey. In
this way, the student could see whom he or she had nominated, while others could not easily
detect a choice if they happened to see the screen. Participants had to nominate at least one
classmate for each question, before they could go to the next question. They could not name
themselves, because their names were not presented on the screens (for more details see van
den Berg & Cillessen, 2013).
Popularity and preference. Participants were asked to nominate classmates who they liked
most, who they liked least, who were most popular, and who were least popular. In line with
previous studies on peer nomination methods (Cillessen & Marks, 2011; Coie et al., 1982), nominations received were counted for each item and standardized within classrooms. A score for
preference was computed as the difference between the standardized liked most and liked
least scores, again standardized within classrooms (Coie et al., 1982). A score for popularity was
computed as the difference between the standardized most popular and least popular scores,
and again standardizing the resulting scores within classrooms (Parkhurst & Hopmeyer, 1998).
Individual scores for preference and popularity less than -3 or larger than +3 were truncated
to -3 and +3, respectively.
Friendship and behavioral characteristics. Participants also completed peer nominations for
friendship (“Who are your best friends?”), prosocial behavior (“Who cooperates with others?”
and “Who helps others often?”; r = .62 - .76), bossy behavior (“Who plays the boss?”), aggression (“Who argues a lot with others”), bullying (“Who bullies others?”), victimization (“Who is
bullied?” and “Who is excluded by others?”; r = .50 -.90), and withdrawn behavior (“Who plays
alone or keeps to themselves?”). Nominations received were again counted and standardized
within classrooms. Individual scores less than -3 and greater than +3 were set to -3 and +3,
respectively.
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Analysis Strategy
The analyses consisted of three parts: (1) identifying the optimal cluster solution (status subtypes) for each cohort, (2) validation of the subtypes using behavioral correlates, and (3)
determining the inter-individual stability of the clusters over time.
To identify the optimal cluster solution for each cohort, a two-step BIRCH (Balanced Iterative Reducing and Clustering using Hierarchies) cluster analysis was conducted. The BIRCH
method is designed for large datasets. Data were reduced first in pre-clusters using tree
structures and a log-likelihood distance measure. Pre-clusters are then treated as single
cases and clustered into a range of solutions using an agglomerative clustering algorithm
(Zhang, Ramakrishnan, & Livny, 1996). The optimal number of clusters is then identified as the
solution with the largest change in Bayesian Inference Criteria (BIC), ratio of BIC change,
and ratio of log-likelihood distance. After identifying the most optimal solution within each
cohort in this way, the cluster analysis was repeated with a random sample of 500 from each
grade and with the adolescents in the longitudinal samples to ensure the replicability of the
optimal solutions. Initially the four separate nominations for liked most, liked least, most
popular, and least popular were used as clustering variables. However, as these nominations
are often used as a composite score for preference and popularity, the cluster analyses were
repeated using the composite scores as clustering variables. Both sets of clustering analyses
yielded similar results, yet the pattern of results involving the composite scores were more
straightforward. Therefore, the clustering solutions involving the composite scores are
reported here. The clustering solutions using the four separate nomination items are
available from the first author.
Cluster validation was accomplished by performing a series of MANOVAs to examine mean
differences between the clusters on measures of unilateral friendship and social behaviors.
To examine longitudinal stability of the clusters, we conducted Configural Frequency Analyses
(CFA) with the EXACON module of the Sleipner program (Bergman & El-Khouri, 2002). These analyses provide one-tailed hypergeometric probabilities of types and antitypes. Types describe
cells with observed frequencies greater than expected by chance; anti-types describe cells
with observed frequencies less than expected by chance (Von Eye, 2002; Von Eye, Mair, & Mun,
2010). These analyses were performed separately for each longitudinal sample to examine
the inter-individual stability of status within primary school (Grade 3/4 to Grade 5/6), during
the transition from primary to secondary school (Grade 5/6 to Grade 7), and within secondary
school (Grade 7 to Grade 8).

RESULTS
Preliminary Analyses
Table 1 presents the means and standard deviations for all study variables by cohort and
gender. Independent sample t-tests were performed to examine gender differences. There
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was a consistent pattern of differences across cohorts for preference, prosocial behaviors, and
aggression. Girls were more preferred, more prosocial, and less aggressive than boys at each
age. In the older age groups (grades 7 and 8), boys were seen as more bossy than girls. Boys
and girls also differed in peer-reported victimization, but the pattern varied across age. Boys
were less bullied than girls in Grade 3/4, but more bullied than girls in the older three cohorts.
Boys were also more excluded than girls in grades 5/6 and 8.
Preference and popularity were positively correlated, although the correlation was somewhat
smaller in the older age groups; the correlation was .60 in Grade 3/4 and decreased to .40
in Grade 8. Across grades, a consistent pattern of correlations between preference and the
behavioral characteristics were found; preference was positively correlated with friendship
(r = .69 to .77) and prosocial behavior (r = .49 to .67), but negatively correlated with being
bossy (r = -.15 to -.30), aggression (r = -.32 to -.45), bullying (r = -.23 to -.42), victimization
(r = -.43 to -.66), and withdrawn behavior (r = -.41 to -.51). With regard to popularity, we found
significant negative correlations with victimization (r = -.41 to -.74) and withdrawn behavior
(r = -.51 to -.71) across grades. Moreover, popularity was positively correlated with friendship
(r = .50 to .61), being bossy (r = .14 to .53), bullying (r = .06 to .38) and aggression (r = .02 to
.27). Popularity was positively correlated with prosocial behavior from Grade 3/4 to Grade 7
(r = .14 to .50), but was not significantly associated with prosocial behavior in Grade 8.
A series of one-way ANOVAs were performed within each cohort to examine whether
adolescents who participated in a single cohort differed from those in the longitudinal sample
on all study measures. No statistically significant differences were found, except for helping in Grade 5/6 (Mlongitudinal = .17 vs Msingle = -.04) and for preference (Mlongitudinal = .09 vs
M single=-.02), friendship (M longitudinal = .08 vs M single = -.03), and cooperative behavior
(Mlongitudinal = .10 vs Msingle= -.04) in Grade 7.

Identification of Peer Status Clusters
The BIRCH procedure identified distinct peer status clusters using popularity and preference
as clustering variables. For children and adolescents in primary school (Grade 3/4 and Grade
5/6) and the first year of secondary school (Grade 7), a three-cluster solution was the most
optimal. For each of these cohorts, a MANCOVA was conducted on popularity and preference,
with age as a covariate. Table 2 presents the omnibus F-ratios, means, and standard deviations
for each cluster. Cluster 1 included early adolescents with low scores (standardized scores < .5)
on popularity and preference and was labeled ‘unpopular-disliked.’ This was the least prevalent
cluster in each cohort. Cluster 2 included adolescents with average scores (standardized scores
between -.5 and .5) on both popularity and preference and was labeled ‘average.’ Cluster 3
included adolescents with high scores (standardized scores > .5) on popularity and preference
and was labeled ‘popular-liked.’ The same three clusters were found in the random samples of
500 adolescents from the three cohorts, in the longitudinal samples of adolescents who participated in two consecutive waves, and when running the analysis separately for boys and girls.
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TABLE 1 Descriptive Statistics for Peer Status and Profiling Variables by Grade
Boys
Grade
3/4
Preference
Popularity
Friendship
Cooperative
Helpful
Bossy
Aggression
Bully
Victim
Excluded
Withdrawn
5/6
Preference
Popularity
Friendship
Cooperative
Helpful
Bossy
Aggression
Bully
Victim
Excluded
Withdrawn
7
Preference
Popularity
Friendship
Cooperative
Helpful
Bossy
Aggression
Bully
Victim
Excluded
Withdrawn
8
Preference
Popularity
Friendship
Cooperative
Helpful
Bossy
Aggression
Bully
Victim
Excluded
Withdrawn

M
n = 815
-.07
-.01
.06
-.10
-.20
-.00
.28
.29
-.07
.05
-.03
n = 451
-.10
.01
.02
-.12
-.29
.05
.26
.28
.02
.02
-.04
n = 961
-.09
-.01
-.02
-.25
-.35
.04
.29
.25
.02
.01
-.01
n = 435
-.16
-.01
.02
-.28
-.32
.07
.33
.25
.06
.02
-.01

Girls
SD
1.02
1.02
1.02
.94
.90
.99
1.09
1.07
.93
.97
.94
1.02
1.06
1.00
1.01
.89
1.02
1.06
1.10
.96
.96
.87
1.01
1.04
1.01
.95
.86
.98
1.05
1.07
.91
.93
.91
1.00
1.02
1.02
.92
.85
1.00
1.08
1.09
.95
.95
.95

M
n = 738
.09
.01
-.07
.11
.22
-.02
-.33
-.35
.05
-.09
.00
n = 411
.14
.01
.00
.15
.31
-.07
-.32
-.32
-.10
-.08
-.04
n = 930
.13
.01
.04
.27
.37
-.08
-.33
-.29
-.09
-.07
-.03
n = 480
.18
-.01
-.02
.26
.31
-.11
-.35
-.29
-.11
-.06
-.03

SD

t

.92
.93
.93
1.00
.99
.91
.60
.57
.93
.83
.88

-3.23*
-.30
2.59*
-4.14*
-8.65*
.27
13.39*
14.31*
-2.46*
3.15*
-.77

.87
.87
.96
.92
.97
.86
.64
.65
.79
.85
.88

-3.67*
.10
.27
-4.04*
-9.43*
1.91
9.59*
9.64*
2.02*
1.55
.00

.90
.91
.94
.95
.96
.85
.53
.66
.77
.82
.89

-4.98*
-.34
-1.35
-11.37*
-17.06*
2.85*
15.45*
13.22*
2.80*
2.01*
.48

.91
.94
.94
.96
.98
.80
.43
.58
.72
.82
.84

-5.39*
.13
.72
-8.09*
-10.38*
2.84*
11.97*
9.57*
2.99*
1.23
.41

Note. Gender was unknown for 6 participants in Grade 3/4, 31 (3.5%) in Grade 5/6, 81 (4.1%) in Grade 7,
and 65 (6.6%) in Grade 8.
*Significantly different by gender, p < .05.

-.08b

1.15c

Average

Popular-Liked
1.06c

-.09b

-1.33a
.61

.52

.61

SD

-.44b

.87c

Popular-Liked

.64

.54

.64
.67c

-.42b

-1.40a
.57

.40

.63

.83c

Popular-Liked

.68

.50

.60
.65c

-.32b

-1.43a

.23b

.05c

1.38d

Average

Liked

Popular

.47

.44

.52

1.11

1.23

.01c

-.34b

-1.23a

= .641

.43

.44

.57

.94

partial

2

.62

.48

.54

F(2, 908) = 448.81, p < .001, η2partial = .597

-.98a

Unpopular-Disliked

F(2, 1863) = 1661.79, p < .001, η

.30b

Average

-1.49a

F(2, 858) = 844.15, p < .001, η2partial = .663

-1.36a

Unpopular-Disliked

Average

Unpopular-Disliked

.67

.55

.72

M

F(2, 1466) = 1331.13, p < .001, η2partial = .645

-1.29a

Unpopular-Disliked

SD

Girls

Popularity

1.30d

.02c

-.29b

-1.08a

.74c

-.31b

-1.47a

.77c

-.43b

-1.37a

1.11c

-.09b

-1.31a

M

Total

.45

.44

.55

1.05

.66

.49

.58

.61

.47

.63

.64

.53

.68

SD

.51

.58

.73

SD

1.00c

.10b

-1.35a

M

Girls

.48

.55

.65

SD

Preference

.66

.52

.68
.68c

-.06b

-1.63a
.50

.48

.67

.68

.55

.74
.68c

-.02b

-1.48a

.60

.37

.40

.63

.40d

1.03c

.00b

-1.59a

= .608

.63

.36

.34

.77

partial

2

.52

.58

.64

F(2, 908) = 871.53, p < .001, η2partial = .742

.27d

1.03c

-.16b

-1.67a

F(2, 1863) = 1442.27, p < .001, η

.57c

-.16b

-1.68a

F(2, 858) = 779.10, p < .001, η2partial = .645

.60c

-.25b

-1.62a

F(2, 1466) = 1357.88, p < .001, η2partial = .649

.92c

.02b

-1.54a

M

Boys

Note. Means within columns that do not share a subscript were significantly different between clusters.
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7

5/6

3/4

Grade Cluster

M

Boys

TABLE 2 Comparisons of Status Types on Clustering Variables by Grade and Gender

.34d

1.03c

-.08b

-1.64a

.63c

-.10b

-1.60a

.64c

-.15b

-1.62a

.96c

.06b

-1.47a

M

Total

.62

.36

.37

.68

.60

.57

.71

.59

.51

.67

.50

.57

.71

SD

88

79

180

88

415

372

158

214

154

83

195

423

151

n

Boys

104

129

190

57

455

344

123

200

168

43

177

416

108

n

Girls

192

207

369

145

870

716

281

414

322

126

372

839

259

n

Total
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For adolescents in the second year of secondary school (Grade 8), a four-cluster solution was
most optimal. For this cohort, a MANCOVA was conducted on popularity and preference, with
age as a covariate (see Table 2). Cluster 1 included adolescents who scored low on popularity and preference and was labeled ‘unpopular-disliked.’ Cluster 2 included adolescents with
average scores on popularity and preference and was labeled ‘average.’ Cluster 3 included
adolescents with high scores on preference and average scores on popularity and was labeled
‘liked.’ Cluster 4 included adolescents who were seen as popular but were only moderately
preferred by their classmates and was labeled ‘popular.’ The same four clusters were found in
the random sample of 500, in the longitudinal sample of adolescents, and when running the
analysis separately by gender.
Gender differences in cluster membership were examined with chi-square test statistics. In
Grade 3/4, boys and girls were equally likely to be in the three clusters. In Grade 5/6, boys
were more likely than girls to be classified as unpopular-disliked, χ²(2) = 11.95, p = .003. In
Grade 7, boys were more likely to be classified as unpopular-disliked and girls were more
likely to be classified as popular-liked, χ²(2) = 7.68, p = .021. In Grade 8, boys were more often
unpopular-disliked and girls were more often liked, χ²(3) = 18.08, p < .001. Thus, boys were
overrepresented in the unpopular-disliked cluster in each cohort, and girls were over
represented in the popular-liked and liked clusters in grades 7 and 8, respectively.

Behavioral Characteristics of Peer Status Clusters
To validate the clusters, a MANCOVA was performed for each cohort. In each analysis, status
subtypes and gender were included as between-subjects factors, age was included as a
covariate, and the friendship and social behavior variables were the dependent variables.
Grade 3/4. There were significant multivariate effects of age, Λ =.98, F(9, 1455) = 2.68,
p =.02; cluster, Λ =.35, F(18, 2912) = 94.01, p < .01; gender, Λ = .79, F(9, 1455) = 43.56,
p < .01; and cluster by gender, Λ = .97, F(18, 2912) = 2.69, p < .01. Pairwise comparisons using
Tukey adjustments showed significant differences between the clusters on all sociometric nominations (see Table 3). Popular-liked adolescents scored higher on friendship and cooperation
than average adolescents, who in turn scored higher than unpopular-disliked adolescents.
Unpopular-disliked adolescents scored higher on victimization and withdrawal than average
adolescents, while popular-liked adolescents scored lowest. Unpopular-disliked adolescents
scored higher on bullying and bossy behavior than average and popular-liked adolescents who
did not differ from each other.
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TABLE 3 Comparison of Status Types on Profiling Variables by Grade
Grade

Unpopular

Average

Disliked

Popular
Liked

3/4

F(2,1463)

η2partial

Friendship

-1.14a

-.04b

.97c

703.60*

.49

Cooperative

-.75a

-.11b

.88c

338.98*

.32

Helpful

-.60a

-.10b

.75c

224.70*

.24

Leader

.26a

-.06b

-.07b

12.27*

.02

Aggression¹

.45a

-.11b

-.19b

49.73*

.06

Bully

.32a

-.09b

-.17b

27.98*

.04

Victim

.91a

-.15b

-.32c

194.46*

.21

1.12a

-.18b

-.45c

385.84*

.35

.94a

-.13b

-.38c

227.88*

Excluded
Withdrawn
5/6

F(2,855)

.24
η2partial

Friendship

-1.13a

-.36b

.63c

321.53*

.43

Cooperative

-.94a

-.19b

.45c

138.27*

.24

Helpful

-.57a

-.16b

.32c

55.86*

.12

Leader¹

.02ab

-.19a

.12b

10.21*

.02

Aggression¹

.34a

-.14b

-.04b

13.00*

.03

Bully

.02a

-.20b

.13a

11.96*

.03

Victim

1.47a

-.06b

-.46c

434.17*

.50

Excluded¹

1.60a

-.03b

-.51c

564.56*

.57

Withdrawn

1.23a

.03b

-.46c

276.05*

7

F(2,1704)

.39
η2partial

Friendship

-1.29a

-.23b

.62c

766.13*

.48

Cooperative

-.93a

-.04b

.35c

222.92*

.21

Helpful

-.62a

-.04b

.25c

98.62*

.10

Leader¹

-.18a

-.24a

.23b

54.86*

.06

Aggression¹

.21a

-.15b

.01c

18.75*

.02

Bully¹

-.13a

-.15a

.15b

24.62*

.03

Victim

1.34a

-.13b

-.40c

852.99*

.50

Excluded

1.49a

-.13b

-.45c

1158.06*

.58

Withdrawn

1.39a

-.05b

-.47c

792.05*

.48

Unpopular
Disliked

Average

Liked

Popular

8

F(3,765)

η2partial

Friendship

-1.17a

-.20b

.79c

.48d

191.60*

.43

Cooperative

-.89a

-.06b

.83c

-.15b

116.35*

.32

Helpful

-.59a

-.10b

.66c

-.12b

55.85*

.18

Leader¹

.08a

-.23b

-.45c

.77d

75.96*

.23

Aggression¹

.23a

-.13b

-.34c

.33a

27.50*

.10

Bully¹

.21a

-.14b

-.44c

.46a

38.75*

.13

Victim

1.10a

-.15b

-.27bc

-.39c

139.97*

.36

Excluded
Withdrawn

1.26a
.99a

-.12b
-.05b

-.33c
-.24c

-.46c
-.47d

168.66*
90.49**

.40
.26

Note. * p < .05, ** p < .01. Means within rows that do not share a subscript were significantly different
between clusters. ¹Significant cluster by gender interaction.
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A significant univariate cluster by gender effect was found for aggression, F(2, 1463) = 3.27,
p =.038, η2partial = .004. Pairwise comparisons (using Scheffe’s test) indicated that unpopu
lar-disliked boys were most aggressive (M = .85), followed by unpopular-disliked girls
(M = .04), average boys (M = .17), and popular-liked boys (M = .06). Average and popular-liked
girls were seen as least aggressive (M = -.38 and -.44, respectively).
Significant univariate effects of age were also found for bossy behavior, F(1, 1463) = 9.00,
p <.01, η2partial = .006; bullying, F(1, 1463) = 21.86, p <.01, η2partial = .009; and aggression,
F(1, 1463) = 13.56, p <.01, η2partial = .009. Early adolescents who were older showed on
average more bossy behavior, bullying and aggression. No significant cluster by age effect was
found, indicating that the behavioral profiles within each cluster did not differ according to age.
Grade 5/6
There were significant multivariate effects of age, Λ = .03, F(9, 847) = 2.59,
p <.01; cluster, Λ =.82, F(18, 1696) = 65.85, p <.01; gender, Λ =.15, F(9, 847) = 16.23, p < .01;
and cluster by gender, Λ = .05, F(18, 1696) = 2.24, p < .01. Significant univariate effects of
cluster emerged for all sociometric nominations (see Table 3). As in Grade 3/4, popular-liked
adolescents scored higher on friendship and prosocial behavior than average adolescents,
who scored higher than unpopular-disliked adolescents. Unpopular-disliked adolescents scored
higher on withdrawn behavior than average adolescents, while popular-liked adolescents
scored the lowest. Unpopular-disliked adolescents were more aggressive than average and
popular-liked adolescents, who did not differ from each other.
Significant univariate cluster by gender effects were found for bossy behavior, F(2, 855) =
5.18, p < .01, η2partial = .012; bullying, F(2, 855) = 3.41, p =.034, η2partial = .008; and exclusion,
F(2, 855) = 3.03, p = .049, η2partial = .007. Pairwise comparisons (using Scheffe’s test) indicated that popular-liked boys scored higher on bossy behavior (M = .29) than average boys
(M = -.22), popular-liked girls (M = -.03), and average girls (M = -.18). None of the other groups
differed significantly from each other on bossy behavior. On bullying, popular-disliked boys
(M = .50) scored higher than average boys (M = .06) and girls in general (Ms range from -.10
to -.48). Average girls (M = -.48) scored lower on bullying than boys in general (Ms range from
.06 to .49). On exclusion, unpopular-disliked boys and girls scored higher (M = 1.46 and 1.74,
respectively) than average boys and girls (M = -.01 and -.03, respectively). Popular-liked boys
and girls scored the lowest (M = -.52 and -.50).
Significant univariate effects of age were also found for friendship, F(1, 855) = 7.07, p <.01,

η2partial = .008; bullying, F(1, 855) = 4.46, p =.04, η2partial = .005; and aggression, F(1, 855)
= 6.04, p =.01, η2partial = .007. Early adolescents who were older scored on average higher on
friendship, bullying and aggression. No significant cluster by age effect was found, indicating
that the behavioral profiles within each cluster did not differ according to age.

67

68

CHAPTER 4

Grade 7
There were significant multivariate effects of age, Λ =.01, F(9, 1696) = 1.97, p =.04; cluster,

Λ =.81, F(18, 3394) = 127.50, p <.01; gender, Λ =.20, F(9, 1696) = 46.88, p <.01; and cluster by
gender, Λ = .05, F(18, 3394) = 4.63, p <.01. Significant univariate effects of cluster emerged for
all sociometric nominations (see Table 3). Popular-liked adolescents scored higher on friendship
and cooperation than average adolescents, who scored higher than unpopular-disliked adolescents. Unpopular-disliked adolescents scored higher on exclusion and withdrawal than average
adolescents, while popular-liked adolescents scored the lowest.
Significant univariate cluster by gender effects were found for bossy behavior, F(2, 1704) =
5.54, p <.01, η2partial = .006; bullying, F(2, 1704) = 8.75, p < .01, η2partial = .010; and aggression,
F(2, 1704) = 13.44, p <.01, η2partial = .016. Pairwise comparisons (using Scheffe’s test) indicated
that popular-liked boys scored highest on bossy behavior (M = .39), followed by popular-liked
girls (M = .07), who in turn scored higher than unpopular-disliked boys and girls (M = -.18 and
-.21, respectively). Average boys and girls scored lowest on bossy behavior (M = -.24 and -.25,
respectively). On bullying, girls (M = -.43, M = -.34, respectively M = -.22) scored lower than
average boys (M = -.01), unpopular-disliked boys (M = .17), and popular-liked boys (M = .52).
Similarly for aggression, girls also (Ms range from -.29 to -.35) scored lower than average boys
(M = .04), unpopular-disliked boys (M = .35), and popular-liked boys (M = .69).
Significant univariate effects of age were also found for bossy behavior, F(1, 1704) = 7.24,
p <.01, η2partial = .005; and aggression, F(1, 1704) = 4.77, p =.03, η2partial = .003. Adolescents
who were older scored on average higher on bossy behavior and aggression. No significant
cluster by age effect was found, indicating that the behavioral profiles within each cluster did
not differ according to age.
Grade 8
There were significant multivariate effects of cluster, Λ =.94, F(27, 2277) = 38.63, p <.01;
gender, Λ =.24, F(9, 757) = 26.72, p <.01; and cluster by gender, Λ = .09, F(27, 2277) = 2.71,
p <.01. Significant univariate effects of cluster emerged for all sociometric nominations (see
Table 3). Unpopular-disliked adolescents scored lower on friendship than average adolescents,
who scored lower than popular adolescents. Preferred adolescents scored highest on friendship.
Unpopular-disliked adolescents scored lower on prosocial behavior than average and
popular adolescents, who in turn scored lower than the preferred group. For being excluded,
unpopular-disliked adolescents scored higher than adolescents, while preferred and popular
adolescents scored the lowest. Finally, unpopular-disliked adolescents scored highest on withdrawn behavior followed by average, preferred, and popular adolescents.
A significant univariate cluster by gender effects was found for bossy behavior, F(3, 765) =
2.81, p = .04, η2partial = .011; bullying, F(3, 765) = 4.79, p < .01, η2partial = .003; and aggression,
F(3, 765) = 13.22, p <.01, η2partial = .049. Pairwise comparisons (using Scheffe’s test) indicated
that popular boys and girls (M = .99 and M = .58) scored highest on bossy behavior, followed
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by unpopular-disliked boys and girls (M = .25 respectively M = -.09), and finally average and
preferred boys (M = -.19, M = -.27) and girls (M = -.48 and M = -.43). On bullying, unpopulardisliked and popular boys (M = .53 and .89) scored higher than average boys (M = .09) and
popular girls (M = .02), who scored higher than average and preferred girls (M = -.38 and -.49).
Similarly, unpopular-disliked boys and popular boys (M = .80 and M = .84) scored higher on
aggression than average boys (M = .15), who scored higher than preferred boys (M = -.26) and
girls in general (Ms range from -.20 to -.42). No significant univariate effects of age or cluster
by age effects were found.

Inter-individual Stability in Peer Status Subgroups
Configural frequency analyses examined the patterns of stability and change of cluster membership in the longitudinal samples. Patterns that were statistically more likely to occur than
chance are called ‘types’. Patterns that were less likely to occur than chance are called ‘antitypes’ (Von Eye, 2002; Von Eye et al., 2010). Table 4 presents observed and expected frequencies,
chi-square statistics, and hypergeometric probabilities. Based on the observed frequencies the
percentage of adolescents who changed in classification was calculated. From Grade 3/4 to
Grade 5/6, 45% of the early adolescents changed in classification, 37.5% of the adolescents
changed from Grade 5/6 to Grade 7, and 36.3% of the adolescents changed from Grade 7 to 8.
Figure 1 presents the typical and antitypical patterns of change within each cohort as well as
the percentages of adolescents with a certain status in each grade.
Ten typical patterns were identified, with most representing the stability of cluster membership
over time. Adolescents who were initially classified as unpopular-disliked were likely to maintain this status over time. The same was true for the average classification; adolescents who
were initially classified as average typically kept this status over time. Adolescents who were
initially classified as popular-liked generally remained popular-liked in primary school and also
after the transition to secondary school (Grade 7). However, if they were popular-liked in their
first year of secondary school, there were two typical patterns of change; one group maintained
their highly preferred status and was classified as liked, the other group maintained their highly
popular status and was classified as popular.
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FIGURE 1 Typical and Atypical Change over Time

A total of 11 antitypes were found, which represent the changes that were unlikely to occur.
Four antitypes indicated that it is very unlikely that adolescents who are initially unpopular-disliked will have a high status in the future (popular-liked, liked, or popular). Two antitypical
patterns were found for change in average status, one within primary education, and one within secondary education. Average adolescents in Grade 3/4 were unlikely to decline in status
and become unpopular-disliked in Grade 5/6. Average adolescents in Grade 7 were unlikely to
increase in status and become popular one year later in Grade 8.
There were no antitypes for the change in average status across the transition to secondary
school. When looking at unlikely patterns of change for adolescents with high status, a general
pattern was found between high and average status. Adolescents who had initially high status
and were popular-liked were unlikely to decline in status and become average. Finally, it was
very unlikely that popular-liked adolescents became unpopular-disliked, either within primary
education or within secondary education. However, this antitypical pattern was not found for
the transition from primary to secondary school (Grade 5/6 to 7).
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DISCUSSION
The aim of the current study was to identify when distinct forms of social status emerge in
adolescents’ peer groups. We first identified subtypes of peer status from Grade 3 to Grade
8 to determine when preference and popularity became distinct forms of peer status. These
subtypes were then cross-validated using a variety of behavioral correlates. Inter-individual
stability of status group membership in primary school, during the transition from primary to
secondary school, and in secondary school was also investigated.
In elementary school (Grade 3 to 6) and the first year of secondary school (Grade 7), three
clusters were found: unpopular-disliked, popular-liked, and average. The unpopular-disliked
cluster consisted of adolescents who scored low on both preference and popularity. They were
more often perceived as withdrawn and victims of bullying, and they received few nominations
for friendship and prosocial behavior. The popular-liked cluster included adolescents who scored
high on both preference and popularity. They received the most nominations for friendship,
bossy behavior, and prosocial behavior and the fewest for victimization and withdrawn behavior. Finally, the average cluster included adolescents who scored average on both preference
and popularity and were best described as being average on all relational and behavioral characteristics. Although older adolescents tended to be more aggressive and involved in bullying
within each cohort, the behavioral profiles within each cluster did not differ by age.
In Grade 8, the unpopular-disliked and average clusters were also found. However, instead of
the popular-liked cluster, two clusters for high status were found. Liked adolescents were those
who scored high on preference, but average on popularity. They were characterized best as
having many friends, being prosocial, and being low on aggression and bullying as well as on
victimization. Popular adolescents, on the other hand, scored high on popularity, but average
on preference. Popular adolescents were characterized as average on prosocial behavior, but
high on aggression and bullying. No significant effects of age were found.
This study was one of the first to examine both boys and girls when identifying subtypes of
peer status. There was a gender difference for preference; girls were more preferred than boys
at all ages. There was no gender difference for popularity. Although the correlation between
preference and popularity is stronger for boys than girls especially at older ages (Cillessen &
Mayeux, 2004), there were no gender differences when clustering was performed for boys and
girls separately, nor when looking at the cluster means of preference and popularity. Yet, boys
were more likely to be assigned to the ‘unpopular-disliked’ groups, whereas girls were more
likely to be classified as ‘popular-liked’ or ‘preferred.’ The same clusters were found for boys
and girls, but the likelihood to be assigned to each cluster varied by gender. Further, high
status boys displayed more aggression and bossy behavior than high status girls. Moreover,
unpopular-disliked boys were seen as most aggressive in Grade 3/4, whereas girls were seen
as least aggressive.
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Together, the findings indicate that on average, early adolescents do not distinguish between
peers who they like and peers who they think are popular until Grade 8 (roughly 14 years of
age). However, when examining the correlations of both measures of status with behaviors,
distinct patterns already emerged in Grade 3/4 that were in line with previous studies (e.g.,
Mayeux et al., 2011; Rubin et al., 2006). Preference was positively associated with prosocial
behavior and negatively with aggression, bullying, and victimization. Popularity was positively
associated with aggression and bullying at all ages. Moreover, popularity correlated positively
with prosocial behavior, but only until Grade 7. Thus, while the correlations already showed
somewhat unique patterns of association, the cluster analyses did not discriminate unique
groups at the younger ages.
One explanation for this discrepancy is that the correlations assume that associations between
status and behaviors are similar for all participants (a homogeneous population); whereas the
cluster analyses assume that associations between status and behaviors differ for distinct subgroups of participants (a heterogeneous population). Thus, the correlations and cluster analyses
provide complementary, not contradictory information. Additional longitudinal studies from
childhood through adolescence are needed to unravel the unique developmental pathways of
preference and popularity, and to build a developmental theory of peer status (Cillessen, 2011).
The distinction between preferred and popular adolescents in Grade 8 was according to our
hypotheses and is in line with previous studies that classified adolescents on the basis of both
peer status measures (de Bruyn & Cillessen, 2006a; Lease et al., 2002; Rodkin et al., 2000). However,
the distinct subgroups of high status youth did not emerge until Grade 8, even though Lease
and colleagues (2002) and Rodkin and colleagues (2000) already found two groups of high
status adolescents in Grade 4 to 6. An explanation for this discrepancy may lie in the key
variables on which the categorization was based. The current study based group categorization
solely on peer preference and popularity, because of the current consensus that likeability and
popularity are two distinct forms of peer status (Mayeux et al., 2011). The other studies included
other behavioral variables to identify subtypes of peer status (e.g., academic performance,
social dominance, interpersonal competence). While the inclusion of such additional measures
allowed these researchers to identify up to seven groups, it seems that the heterogeneity
among high status adolescents was partly due to these additional variables. For instance, in the
study of de Bruyn and Cillessen (2006a), the mean levels of popularity and preference among
the two high status groups (‘Popular studious’ and ‘Popular disengaged’) did not significantly
differ from each other. The two high status groups did however significantly differ in terms of
academic performance. Thus, the previously found heterogeneity among younger age groups
may not be a reflection of adolescents being distinct in their levels of preference and popularity,
but rather be a reflection of differences in certain behaviors they display.
The heterogeneity among high status adolescents in Grade 8 in the current study is in line with
another study of de Bruyn and Cillessen (2006b) among 8th Grade adolescents. In that study,
adolescents were asked to describe popular peers. The descriptions yielded two groups of p opular
peers: the ‘populistic’ group and the ‘prosocial popular’ group. The behavioral descriptions of
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these groups match the ‘popular’ and ‘liked’ groups of our study. For instance, ‘populistic’
adolescents were best described as popular, but not necessarily liked. Moreover, they were
often perceived as aggressive and a bully. The ‘prosocial popular’ adolescents were best
described as well-liked, social, and prosocial. Both descriptions are similar to the behavioral
profiles of ‘popular’ and ‘liked’ clusters of the current study.
In addition, this heterogeneity of high status in adolescence fits with a broader view on popularity (Cillessen, 2011). According to this view, likeability and popularity reflect two different
forms of social competence. The first form refers to the ability to be prosocial and cooperative,
perceive others accurately, take their perspective, and read and understand their emotions.
Prosocial behavior, social perception accuracy, perspective taking, and emotion understanding
enable individuals to be empathic, understanding, supportive, and responsive to others’ needs.
Adolescents who possess these skills behave in ways that make them well-liked. The second
form of social competence refers to the ability to be interpersonally effective, achieve goals in
social situations for oneself or the group, in principle through playing by the rules, but if needed
through convincing argumentation, coercion, assertiveness, or intelligent manipulation. Individuals with these skills may not be the most interpersonally sensitive, but are well-connected
leaders who can achieve goals in effective ways that may be seen as aggressive by some, but
assertive by others. Those who possess these skills behave in ways that make them visible,
prestigious, and central in the peer group, but not necessarily well-liked. The current study
shows that this distinction reveals itself in the emergence of different groups of high-status
peers in adolescence.
Still, it is notable that the subgroup of highly popular adolescent is not necessarily well-liked
but also not necessarily disliked. In one of the first studies by Parkhurst and Hopmeyer (1998)
on the distinct dimensions of peer status, it was shown that the most popular adolescents were
not liked but rather rejected by their peers. They also found a significant positive association
between popularity and disliked nomination. Based on these results, one could have expected
a subgroup of popular and disliked adolescents. The fact that this subgroup was not found
in the current study could be explained by the differences in analytic approaches. Previous
studies used variable-oriented approaches to label children in different subgroups. Correlational
studies utilizing variable-oriented analyses assume that the relationship between variables is
similar across all individuals in the sample (population). However, in the current study we used
clustering analyses. Cluster analysis is a person-oriented technique that emphasizes that the
relationship between variables differs for subgroups within the sample (population).
When looking at the inter-individual stability of status group membership, the results suggest
that adolescents in the unpopular-disliked and average clusters were very likely to remain in
these categories one to two years later. The popular-liked adolescents were also likely to maintain their high status over time by transitioning into either popular or liked clusters in Grade
8. In addition, it was unlikely for adolescents to go from a low status to a high status or vice
versa. Interestingly, changes in group membership were more likely during the transition from
elementary to secondary school than during elementary school or during secondary school.
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Taken together, these findings suggest that the status groups identified in this study were quite
stable over time and changes in status were unlikely to happen.
The stability of peer status across school contexts may be explained by the stability of the
underlying child characteristics (Cillessen et al., 2000). The behavioral characteristics related with
each status group were similar in elementary and secondary education. Thus, if adolescents
have not changed their behaviors and peers’ stereotypical ideas about status are the same as
before, it is likely that adolescents will keep the same status even when they change schools.
Due to the relatively small number of adolescents who changed status groups and the heterogeneity of these groups (e.g., some changed from low to high status and vice versa, whereas
others changed from average to high or low), it was not possible to examine the behavioral
characteristics that predict the stability or change in status groups. However, it would be interesting to examine to what extent the stability of underlying behavioral characteristics predict
the stability of status.
The high stability among popular-liked adolescents could also be explained by the ‘cycle of popularity’ (Eder, 1985). This means that popular adolescents strive to maintain high status and do
not allow unpopular adolescents to become part of their friendship group as it might decrease
their own popularity. They select friends who also have a high status by which they maintain
or even enhance their own high status in time (Dijkstra, Cillessen, & Borch, 2013). Future studies
should therefore examine the effects of selection and influence on the stability of peer status.
Together, the results suggest that towards the end of early adolescence, students start to make
a distinction between peers they like and peers they admire. Yet, it is still unclear whether the
division of one general form of high status (popular-liked status) into two separate forms of
high status (popular vs. liked) is an effect of age or an adjustment effect when entering secondary school. On the one hand, it could be an effect of age, because adolescents value popularity
more around the age of 14 and start to distinguish between peers they like and peers whom
they admire (LaFontana & Cillessen, 2010). On the other hand, it might be a deferred effect of the
school transition. It could be that adolescents in their first year of secondary education will have
a frame of reference of peer status that is based on their experiences in primary education.
After the transition, they gradually see how older adolescents distinguish peers they like and
peers who are popular. It might take some time to adjust these initial frameworks to the new
experiences and standards in secondary school. It could therefore be that the division of high
status in Grade 8 is a delayed effect of the adjustments adolescents make and new experiences
they have during their first year of secondary school. Future research should replicate the
current study by analyzing a sample that makes the transition to secondary school at an earlier
or later age. One could then examine whether a similar delayed effect occurs or whether it has
to do with the age of the participants.
Several limitations of this study should be acknowledged. First, the sample that participated
in their final year of elementary school and the first year of secondary school (from Grade 5/6
to Grade 7) was smaller than the other cohorts. As a result, some of the cells in the cross-
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tabulation had expected frequencies below 5, which affected statistical power (Von Eye, 2002).
It is possible that some of the antitypical patterns found in the other samples could not be
detected in this smaller sample, due to the lower expected frequencies. However, it is also
possible that peer status at the beginning of secondary school cannot be accurately predicted
by peer status at the end of primary school. In future research, the consequences of the school
transition for change and stability of peer status should be examined more closely.
Second, our measures were all derived from peer nominations. While peer nominations have
clear advantages over self-reports (Bukowski et al., 2012), the fact that all measures were obtained with the same method may have led to a more robust pattern of differences than would
have been observed from measures obtained by self, parent, or teacher reports. Third, the
current study used a homogeneous sample of Dutch youth in a country-specific educational
context. In The Netherlands, youths go to elementary school until age 12 (Grade 6). In
elementary education, they are in a single classroom with a single teacher and the same peers
throughout the day. By age 12, youths go to secondary education until graduation between the
ages of 16 and 18. There, they are in multiple classrooms with different teachers and often with
different peers. Moreover, they come into contact with peers from different ages. As explained
before, the distinction between preferred and popular status groups may have been influenced
by this unique educational system. Therefore, it is important to replicate our findings in other
samples (ethnically and economically) and educational contexts.
Finally, data were collected using pencil-and-paper questionnaires in Grade 3/4 whereas computerized nomination methods were used in Grades 5/6, 7 and 8. In both types of assessment,
children were instructed to nominate at least one classmate for each question. In the computerized assessments, the script was even programmed in such a way that children had to name
at least one classmate in order to proceed to the next question. As a result, the mandatory
one-choice procedure in the computerized assessments can inflate the nominations given compared to the paper assessment, making the data less comparable. Van den Berg and Cillessen
(2013) have described the same procedure and they systematically compared the reliability and
validity of computerized assessments with the traditional paper-and-pencil assessments. They
showed that participants indeed gave slightly more nominations when using computerized
sociometry. However, they also found that the internal consistency, the agreement among
voters, the pattern of correlations among measures, and their predictive validity were not
affected or were even slightly better than when measured with paper questionnaire. Thus, even
though the nominations given were slightly inflated when using computerized assessments,
data were reliable and valid across both methods when measuring peer status and social
behavior.
In summary, unique subtypes of peer status were identified using cluster analyses among
large samples of children and adolescents in primary and secondary education. It appeared
that youths do not clearly categorize liked and popular peers until secondary education around
the age of 14. Still, in all age groups distinct subtypes of peer status were identified when
preference and popularity were incorporated into a single framework. The subtypes not only
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differed in peer status, but also demonstrated distinct patterns of behavioral correlates. Moreover, the cohort-sequential analyses showed high stability in group membership, especially
among high status youth. A high status at a young age appeared to have the most positive
prospects; it was very stable over time and a drop in status was unlikely to happen. Together,
the findings of this study show that preference and popularity become distinct forms of peer
status in middle adolescence, emphasizing the importance of a developmental perspective
when examining peer status.
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ABSTRACT
The current study addressed the associations of classroom
seating arrangements with peer status using the Social
Relations Model. Study 1 examined whether physical
distance between classmates was associated with likeability
and popularity. Participants were 336 children from 14
5th and 6th grade classrooms (Mage = 11.36, 47.3% boys).
Children who sat closer to the center of the classroom were
liked more. Moreover, classmates who sat closer together
liked each other more and perceived each other as more
popular. Study 2 examined whether children’s likeability and
popularity judgments were also reflected in the way they
positioned themselves relative to their peers when they
could arrange their classroom themselves. Participants were
158 children from six 5th and 6th grade classrooms (Mage =
11.64, 50.5% boys). Participants placed liked and popular
peers closer to themselves than disliked and unpopular
peers. If children placed a classmate closer to themselves,
they perceived that peer as better liked and more popular
and were perceived as better liked and more popular in
return. Implications for further research on classroom seating
arrangements and peer relationships are discussed.

PEER STATUS AND SEATING ARRANGEMENTS

Teachers can play an important role in children’s academic and social development, as they
structure and arrange the daily lives of students at school (Evertson & Weinstein, 2006; Hughes,
2012). Studies have shown that teacher practices and classroom management are related to
students’ academic performance and engagement (Evertson & Weinstein, 2006). Teachers are also
important for children’s social development as they operate as authorities on social rules and
behaviors, and as facilitators of activities that foster social interaction (Farmer, McAuliffe Lines,
& Hamm, 2011). Recently, Farmer and colleagues (2011) introduced ‘the invisible hand of the
teacher’ – a metaphor for the relatively understudied teacher practices that impact classroom
social ecology and peer relationships. One such practice that may greatly impact classroom peer
relationships is the arrangement of classroom seating positions. Teachers arrange seatings regularly, thereby facilitating children’s opportunities to cooperate and interact with near-seated
peers. Yet, the associations of such arrangements with classroom peer relationships have not
been studied. The current study filled this gap in the literature.

Classroom Seating and Peer Relations
For decades, researchers have been interested in the effects of physical proximity on interpersonal contact and the development and maintenance of social relations (Latané et al., 1995; Little,
1965; McAndrew, 1993). It has been argued that mere exposure to an object or person can create
a positive attitude about that object or person or even about a similar stimulus one has not
been exposed to (Zajonc, 1968, 2001). When people repeatedly are exposed to a stimulus, they
become more positive about it, even without conscious cognition (Zajonc, 2001). According to
this theory of mere exposure, familiarity with an object induces positive affect (Bornstein, 1989;
Rhodes, Halberstadt, & Brajkovic, 2001; Zajonc, 1968, 2001). Others have argued that the effect does
not come from mere exposure, but from the reinforcement that stems from the social interaction with the person one is exposed to. Intergroup contact theory states that people think more
positively about each other when they are brought together and interact (Allport, 1954; Pettigrew,
1998; Pettigrew & Tropp, 2006). Initially, this theory stated that contact situations had to meet four
key conditions in order to induce liking and reduce prejudice: equal group status, common goals
among group members, cooperation, and support from authorities (Allport, 1954; Pettigrew, 1998).
However, a meta-analysis indicated that these conditions are not essential (Pettigrew & Tropp,
2006); increased interaction leads to more liking under a variety of circumstances even if the
four conditions are not met. In line with these two theories, many studies among adults have
shown that physical exposure and closeness to others induce social interaction and positive
affect (e.g., Back et al., 2008; McAndrew, 1993; Mehrabian, 1972). However, little is known whether
such processes also take place among children at school.
In their daily lives, children spend a large amount of time at school in the company of peers
(Dijkstra & Veenstra, 2011; Steinberg, 2012). Outside of the classroom, they can decide for themselves
who to hang out with and sit next to. In class however, desks are arranged in a certain way
and students are assigned to a seat by their teacher. Various types of arrangements are used:
groups, rows, U-shaped seatings, or even an open-plan classroom with undivided, flexible
arrangements (Wannarka & Ruhl, 2008). Regardless of type, seating arrangements determine
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students’ proximity to each other. When teachers place children at specific positions in the
classroom they determine whom they sit next to, whom they are frequently exposed to, and
with whom they interact the most. Given the impact of exposure and interpersonal contact,
researchers have argued that proximity to peers and teachers in the classroom should be
studied in relationship to students’ social functioning (MacAulay, 2006; Wannarka & Ruhl, 2008).
Previous research on proximity to peers and teachers in the classroom mainly has focused on
academic performance and engagement, showing that seating location is related to academic
achievement, on-task behavior, and student-teacher interaction (Hastings & Schweiso, 1995;
MacAulay, 2006; Marx, Fuhrer, & Hartig, 1999; Wannarka & Ruhl, 2008). Far less is known about the way
in which seating arrangements may be associated with social relationships among classmates.
When asking teachers about their grouping strategies, it was found that teachers name seating
arrangements as a means to promote new friendships rather than existing friendships (Gest
& Rodkin, 2011). Moreover, there is a study by Babad and Ezer (1993) in which the association
between seating location (front vs. back; center vs. sides) and peer relations was examined.
They found that students who were well liked by their teacher (‘teacher pets’) or flattered their
teacher (‘flatterers’) sat in the front close to the teacher. Students who were disliked by the
teacher or by peers were more likely to sit on the sides of the room. Academically successful
students and leaders tended to sit in the back.
Students’ social relations not only depend on where they sit in the classroom, they also on who
they sit close to. Van den Berg, Segers, and Cillessen (2012) tested whether distance between
classmates was associated with peer relationships and classroom climate. Classrooms were
assigned to an experimental or a control condition. Pairs of students who did not like each other
were identified in all classrooms. In experimental classrooms, the seating distance between
them was decreased by assigning all students to a new seat, while making sure that the target
pairs were placed closer together. In control classrooms, no planned seating rearrangement
took place. After 10 to 12 weeks, students who were disliked the most by their target peer
were perceived more positively in experimental classrooms than in control classrooms. Moreover, overall levels of victimization and social withdrawal in the classroom were reduced. This
study showed that students’ liking of each other is associated with interpersonal distance in
the classroom and can be influenced by a planned rearrangement of seatings.
These studies on classroom seatings and social relationships mainly focused on likeability,
which is one indicator of social status (Cillessen & Marks, 2011; LaFontana & Cillessen, 2002). Importantly, social status is also indicated by popularity, reflecting impact and visibility in the group
rather than likeability (LaFontana & Cillessen, 2002; Parkhurst & Hopmeyer, 1998). Likeability and
popularity are related but distinct measures of social status with unique emotional, cognitive,
and behavioral correlates (Mayeux et al., 2011). The association between classroom seating and
peer status may therefore differ depending on which type of status is considered. In the current
study, we examined both constructs, and their unique associations with proximity between
students in the classroom.
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Classroom Seating and Peer Status
Regarding interpersonal distance and liking, research has shown that physical proximity leads
to liking. Participants who were experimentally placed closer or adjacent to each other liked
each other more (Kahn & McGaughey, 1977; McAndrew, 1993; Mehrabian, 1972) and were more likely
to become friends (Back et al., 2008). Seating arrangements in primary education are usually
created by teachers and under their control. Children usually cannot decide themselves where
to sit and close to whom. Based on the association between physical proximity and liking
among adults, we hypothesized that classmates will like each other more when sit closer to
each other in the classroom.
Research on interpersonal distance and popularity is limited. On the one hand, popularity may
be associated with smaller interpersonal distance. Popular peers are seen as friendly and prosocial (LaFontana & Cillessen, 2002; Mayeux et al., 2011), and such positive qualities are associated
with smaller interpersonal distance (Back et al., 2008, Kahn & McGaughey, 1977). Moreover, youth
often admire popular peers, want to be like them, see them as role models, want to be their
friend, and want to become a member of their peer group or clique (Mayeux et al., 2011). In addition, popular youth often are attractive and have rewarding qualities (good in sports, spending
power, being good looking) (LaFontana & Cillessen, 2002; Lease et al., 2002; Xie, Li, Boucher, Hutchins, &
Cairns, 2006). These are all reasons why children may seek the proximity of high-status popular
peers and want to be close to them.
On the other hand, there are also reasons why children might want to maintain a larger distance to popular peers. It has also been shown that popular youth can behave in negative
ways; they can be dominant and aggressive, in particular relationally aggressive (e.g., LaFontana
& Cillessen, 2002; Lease et al., 2002; Mayeux et al., 2011). Popular youth may also strategically use
aggression to display their superiority (Rose et al., 2004). They sometimes cause conflict to
maintain their own power and inner circle, may set others up against each other, or demand
favors in exchange for friendship or group membership. They may intentionally aggress against
specific peers or damage others’ reputation to show their superiority when a peer falls out of
their favor (Merten, 1997; Xie, Swift, Beverly, Cairns, & Cairns, 2002). Such dominating and aggressive
behaviors are reasons why peers may want to keep them at a distance, in the same way as
this has shown to occur among adults (Mehrabian, 1981). These aggressive behaviors are reasons
why children or early adolescents may avoid popular peers rather than seek their proximity.
Thus, opposing hypotheses can be formed. On the one hand, popularity may be associated with
smaller interpersonal (seating) distance as a result of its positive behavioral correlates (friendly,
prosocial). On the other hand, popularity may be associated with larger interpersonal distance
as a result of its negative behavioral correlates (dominant, aggressive). We therefore treated
the association between popularity and interpersonal distance as exploratory.

83

84

CHAPTER 5

Current Study
The goal of this study was to examine the association between children’s classroom seating
and peer status. Previous studies primarily have examined the association between classroom
seating and academic functioning (e.g., MacAulay, 2006). Some studies have examined the impact
of classroom seating on children’ social functioning, mainly focusing on likeability (e.g., Babad
& Ezer, 1993). These studies have focused on seating location (front vs. back of the classroom)
instead of the interpersonal distance between students as a result of teacher-determined
seating arrangements. Therefore, we examined the following research questions in Study 1:
1	Is children’s average physical distance to classmates in the teacher-determined classroom
seating arrangement associated with likeability and popularity?
2		Is children’s physical distance to specific classmates associated with liking and popularity?
It was expected that children who sit closer to the borders of the classroom (i.e., sit further
away from their classmates) are less liked than children who sit closer to the center (Babad
& Ezer, 1993). Moreover, it was expected that who sit closer to each other will like each other
more (van den Berg et al., 2012). Due to the relative absence of prior studies on peer perceptions
of popularity and interpersonal distance, and the opposing hypotheses that can be formed, the
examination of this association was exploratory.

STUDY 1
METHOD
Participants and Procedure
Participants were part of a larger experimental study on peer affiliation and classroom climate
(van den Berg et al., 2012). The larger study took place in 34 fifth and sixth grade classrooms of
27 elementary schools in The Netherlands. For the current study, we selected the control classrooms, in which no experimental manipulation of classroom arrangements took place. Thus, we
analyzed the data from 14 fifth and sixth grade classrooms of 11 different elementary schools.
These classrooms included 336 children (47.3% boys; Mage = 11.36 years, SD = .67, range 9.2813.25). Average classroom size was 24 (range 13-34).
Data were collected at two times during the same academic year. Data collection 1 took place
at the beginning of the first semester within the first 4 to 6 weeks after summer vacation
(August-September). Schools were not visited within the first 3 weeks, to make sure that participants had spent a significant amount of time with their classmates for interactions to occur
and relationships to start developing. Moreover, the assessment took place in Grades 5 and 6,
which are the final years of primary education in The Netherlands. Some classmates may have
known each other from previous years, whereas others were unacquainted to each other. Data
collection 2 took place at the beginning of the second semester (February-March).
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At both times, data were collected in a 45-60 minute classroom session. Children were
informed about the goal of the study and told that they could skip questions if they felt upset
or were unwilling to participate. To enhance privacy, children were not allowed to talk to each
other while filling in the questionnaire. The researchers were present during the entire session
to answer questions and provide assistance when necessary.
In all classrooms, teachers actively consented to participation. The parents or guardians of the
children received a letter explaining the study and requesting permission for participation.
Parents were asked to contact the researchers if they did not want their child to participate in
the study. No parents refused participation. Parents, teachers, and children all were explained
that individual answers were stored anonymously, that the data are only used for research
purposes and will not be shared with persons other than the researchers.

Measures
Actual distance
Actual seating distance in the classroom was derived from maps drawn of the seating arrangements at Time 1 and Time 2. All teachers were asked to draw a map of the default seating
arrangement of their classroom as accurately and precisely as possible. The default seating
arrangement was defined as: a) the arrangement where students sat for the majority of the
school day, and b) that was seen by the teacher as the default arrangement regardless of
temporary rearrangements for certain activities. The maps corresponded with the actual layout
of the classroom observed during data collection. Teachers were not formally interviewed or
questioned about their strategies and reasons for making the seating arrangement. However,
we did ask the teachers whether they made the seating arrangements or whether the children
themselves could decide where they wanted to sit. All teachers indicated that they made the
arrangements at both times and that children could not decide for themselves where to sit.
Three types of seating arrangements were used: 11 classrooms were organized in groups of
4 to 6 students, 2 classrooms were organized in rows of 2 to 3 students, and 1 classroom was
organized in a combination of groups and rows. After data collection 1, teachers were instructed
to follow their normal practice of making changes to classroom arrangements, but were asked
to keep a log of such changes. If they reseated one or more students for at least two consecutive days, they were asked to draw a map of the new arrangement in the logbook. Between
Time 1 and Time 2, the type of seating arrangement (groups, rows, other) remained the same
in all classrooms. Most students were moved to a different seat twice (once after fall break and
once after Christmas break). Yet, students sat according to the seating arrangement measured
at Time 2 for 6 weeks on average (range 2-10 weeks).
The actual distance between each pair of classmates was calculated following the procedure
described in van den Berg and colleagues (2012). For each pair of classmates we counted the
number of desks and aisles in front of or behind them (horizontally) and in between them (vertically). Using these numbers, Euclidean distance was then computed (Figure 1). For example, if
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Child A sat 5 seats and 2 aisles away from Child B (horizontally) and 4 seats and 1 aisle behind
her, the distance between A and B was √(7² + 5²) = 8.60.This procedure could be applied to all
types of seating arrangements.
Peer ratings
The students in each classroom rated each other on likeability and popularity in a complete
round-robin fashion. Students rated how much they liked each classmate (except themselves)
on a 7-point Likert scale (1 = dislike very much; 7 = like very much). They also rated how popular
they thought each classmate was (except themselves) on a similar scale (1 = very unpopular;
7 = very popular). Data were coded as missing if participants did not rate a peer or if they gave
an impossible rating (e.g., mark two scale points or in between two scale points). Missing
ratings (5.74%) were replaced by the average group rating in the classroom (Kenny, 2007).

72
+

52
)=

8.

60

B

√(

5

A

FIGURE 1 Example of distance calculation

7

TEACHER

Analysis Strategy
The Social Relations Model (SRM; Kenny, 1994a, 1994b, 2007; see also Kenny, Kashy, & Cook, 2006;
Kenny & La Voie, 1984) was used to analyze the associations of likeability and popularity ratings
with interpersonal distance. This model assumes that interpersonal judgments depend on the
perceiver, the person being perceived, and the unique relationship between the perceiver
and the perceived (Kenny et al., 2006). An SRM analysis often involves two steps. The first is the

PEER STATUS AND SEATING ARRANGEMENTS

examination of variance components. As is customary in SRM research, we first examined the
partitioning of children’s distance to peers and evaluations of peer status (ratings of likeability
and popularity) into actor variance (due to the children giving the ratings), partner variance
(due to the children being rated), and relationship variance (due to unique combinations of
raters and ratees). Because we had two time points, it was possible to distinguish relationship
variance that was systematic over time from error variance (see Kenny, 1994b).
The second step in an SRM analysis is the examination of reciprocity correlations among the
actor, partner, and relationship estimates of the variables (Kenny, 1994b; Kenny et al., 2006). We
first examined the partner by partner correlation, which measures the degree to which partner
effects of liking, popularity, and distance are correlated. This analysis determined whether
likeability and popularity were associated with smaller distances to classmates (e.g., sitting
more towards the center of the classroom) or larger distances (e.g., sitting in the periphery of
the classroom).
Next, we examined reciprocity at the dyadic level. The relationship-intrapersonal correlation is
the correlation between the relationship effects of Child A with Child B for one variable and the
relationship effect of Child A with Child B for another variable (Kenny et al., 2006). For example, if a
child sits closer to a peer, does she rate that peer as more liked or more popular? The relationshipinterpersonal correlation is between the relationship effect of Child A with Child B for one
variable and the relationship effect of Child B with Child A for the same or another variable. For
example, if a child sits closer to a peer, does that peer see her as more liked or more popular?
The analyses were first conducted in the total sample. Next, the same analyses were run
using the subsample of classrooms arranged in groups. By doing so, we could test whether
the results differed by type of seating arrangement (groups vs. rows or other). No differences
in significance, direction, or strength of associations were found. Therefore, the results of the
total sample are presented below.

RESULTS
Variance Partitioning
First, the variance was estimated in likeability, popularity, and distance that was due to the
children who perceive (actor variance), the children being perceived (partner variance), and
the specific relationships between actors and partners (relationship variance). Table 1 lists the
variance proportions.
The actor and partner variances of distance are equal, because the distance from actor to
partner is identical to the distance from partner to actor. Of the variance in distance, 14.6%
at Time 1 and 12.6% at Time 2 was due to actor and partner effects. Both were significantly
different from 0, indicating that some children generally sat closer to their peers than others.
For example, children in the center of the classroom sit in general closer to their classmates
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than children who sit in a corner of the classroom. Relationship variance was most important,
indicating that the distance between classmates highly varied between dyads. Because of the
repeated measures, it was possible to distinguish variance that was systematic over time from
variance that was unique to each measurement time. Of the total variance for actual distance,
19.1% was consistent over time.
For liking, the majority of the variance was dyadic (28%). This means that liking is primarily a
dyadic process that depends on who rates whom (Kenny, 1994b). Liking judgments are less due
to individual differences in the tendency to like others (actor variance) or individual differences
in the tendency to be liked by others (partner variance).
For popularity, most variance was partner variance (28%). This means that some children were
seen as popular by the majority of classmates whereas other children are seen as less popular.
Popularity judgments are less due to individual differences in the tendency to see others as
popular (actor variance), or the specific relationship between the rater and the rate (dyadic
variance). It is also noteworthy that partner variance is larger for popularity than for likeability
– while children agree on who they see as popular, there is less agreement about who they like.

Partner by Partner Correlation
To examine whether children’s average physical distance to classmates was associated with
likeability and popularity, partner by partner correlations were calculated. Children with a larger
distance to classmates at Time 1 received lower liking ratings at Time 1 and Time 2 (see Table
2). Thus, students who sat more towards the boundaries of the classroom were less liked than
students who sat more towards the center of the classroom.
In addition, liking and popularity ratings received were significantly correlated with each other
concurrently and over time; children who were liked were also seen as popular and vice versa.
Liking and popularity ratings received also correlated positively over time, indicating stability.
Children who were liked or popular at Time 1 were also liked or popular at Time 2.

Relationship-Intrapersonal and Relationship-Interpersonal Correlations
To test whether children’s physical distance to a specific classmate was associated with likeability and popularity, the relationship-intrapersonal and interpersonal correlations were
examined. The relationship-intrapersonal correlation tested whether distance was associated
with liking and popularity ratings given. These correlations showed that if a child sat closer to
a classmate at Time 1, that the child rated the classmate higher on likeability and popularity
concurrently, but not at Time 2 (see Table 2). At Time 2, shorter distance to a specific classmate
was related to a higher likeability rating, but not to a higher popularity rating. Thus, when
classmates sat closer to each other, they liked each other more throughout the school year. Yet,
they only perceived each other as more popular at the beginning of the year. As the distance
from Child A to Child B is identical to the distance from Child B to Child A, the relationship-
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intrapersonal correlations were the same as the relationship-interpersonal correlations and are
interpreted in the same way.
TABLE 1 Mean scores and Absolute and Relative Variance Partitioning of Distance, Likeability, and Popularity in Study 1
Time 1
M (SD)

Variance
Actor

Partner

Relationship/Error

Distance

4.08 (.89)

.302 (7.3)*

.302 (7.3)*

3.545 (85.4)

Likeability

5.21 (.63)

.297 (14.8)*

.266 (13.2)*

1.444 (71.9)

Popularity

4.47 (.77)

.476 (19.8)*

.693 (28.8)*

1.232 (51.3)

Time 2
M (SD)

Variance
Actor

Partner

Relationship/Error

Distance

4.09 (.92)

.268 (6.3)*

.268 (6.3)*

3.735 (87.4)

Likeability

5.30 (.71)

.370 (17.8)*

.336 (16.2)*

1.375 (66.1)

Popularity

4.61 (.80)

.502 (17.5)*

.860 (29.9)*

1.513 (52.6)

Stable Variance
Actor

Partner

Distance

.028 (0.7)

.028 (0.7)

Relationship
.746 (17.7)

Error

Likeability

.207 (10.1)

.277 (13.5)

.638 (31.2)

.923 (45.2)

Popularity

.241 (9.1)

.738 (28.0)

.316 (12.0)

1.343 (51.0)

3.408 (80.9)

Note. Absolute variances are between parentheses.
* Variance component is significantly greater than 0 (p <.05).

In addition, the relationship-intrapersonal correlations indicated that likeability and popularity
ratings were significantly correlated with each other concurrently and over time; if a child liked
a peer more, the child also rated that peer as more popular. Moreover, likeability and popularity
ratings were stable over time; if a child rated a specific classmate as more liked or popular at
Time 1, then the child also rated that classmate as more liked and popular at Time 2.
The relationship-interpersonal correlations demonstrated considerable reciprocity in likeability and popularity ratings. For liking, the significant intrapersonal correlations showed that
when a child liked a classmate, this classmate gave a higher likeability rating in return, both
concurrently and over time. If a child rated a classmate as more popular at Time 1, the child
also received a higher popularity rating in return. Yet, this correlation was weak and no longer
existed at Time 2. Finally, if a child liked a classmate at Time 1, the child was also perceived as
popular in return, both concurrently and over time. If a child perceived a classmate as popular
at Time 1, then the child was liked by that classmate in return, both concurrently and over time.
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Summary
The goal of Study 1 was to examine the association between children’s classroom seating
and peer status. Children’s average physical distance to classmates in the teacher arranged
classroom seating was negatively associated with likeability but not with popularity. The closer
children sat to the center of the classroom at Time 1, the more they were liked by their peers
at Time 1 and Time 2. Children’s physical distance to specific classmates was associated with
both liking and popularity. When two classmates sat closer to each other at Time 1, they liked
each other more throughout the school year. They then also saw each other as more popular,
but only at the beginning of the year.
TABLE 2 Reciprocity Correlations of Distance, Likeability, and Popularity in Study 1
Distance
Time 1

Likeability
Time 2

Time 1

Popularity
Time 2

Time 1

Time 2

Partner by Partner
Distance

Time 1
Time 2

.100

Likeability

Time 1

-.157*

Time 2

-.140*

.004

.925*

Time 1

-.104

.057

.638*

.621*

Time 2

-.093

.060

.625*

.692*

Popularity

-.029

.956*

Relationship Intrapersonal
Distance

Time 1
Time 2

.205

Likeability

Time 1

-.043*

-.020

Time 2

-.025

-.054*

.453*

Time 1

-.028*

.010

.376*

.249*

Time 2

-.019

-.022

.185*

.327*

Time 1

1.000*

Popularity

.232*

Relationship Interpersonal
Distance
Likeability
Popularity
Note: * p < .05.

Time 2

.205

Time 1

-.043*

1.000*
-.020

.367*

Time 2

-.025

-.054*

.302*

.411*

Time 1
Time 2

-.028*
-.019

-.010
-.022

.189*
.106*

.167*
.153*

.105*
.056*

.024
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STUDY 2
In Study 1, classroom seating arrangements were determined by teachers. None of the t eachers
explicitly mentioned that they based their seating arrangements on specific interpersonal
relationships. Thus, even though children were not intentionally placed in certain positions,
in Study 1 smaller interpersonal distance in the classroom was associated with more positive
perceptions of peer status. This is in line with intergroup contact theory and the theory of mere
exposure, which state that increased exposure and contact with others resulting from proximity
can lead to positive affect. However, in his theory of proxemics, Hall (1966) argued that the
physical environment is not only a determinant of behavior and affect, but also a consequence.
Hall also argued that people actively use their personal space to regulate their social interactions and peer relationships. He stated that people with more intimate bonds place themselves
closer together. From this perspective, the question rises whether children themselves would
use classroom seating to express their social interactions and relationships with peers. In other
words, if children could arrange their classroom, would they place themselves closer to classmates they like or perceive as popular?
Several studies have supported Hall’s theory (1966) that people place themselves closer to
others they like than to others they dislike (Altman & Vinsel, 1977; Mehrabian, 1972, 1981). Moreover,
people stand closer to friends than to acquaintances, and furthest away from strangers (Altman &
Vinsel, 1977; Little, 1965). In the school context, little is known about children’ preferred closeness
to classmates. In an observational study of adolescent girls at lunch time, Eder (1985) found that
girls saved specific seats at their lunch table for their friends. Kutnick and Kington (2005) asked
children who they wanted to work with in class and tested how successful friendship pairs were
on science reasoning tasks. They found that female friend dyads performed best, whereas male
friend dyads performed worst. Still, when children could choose whom to work with, both boys
and girls indicated that they wanted to collaborate with friends rather than classmates who
were not friends. We therefore hypothesized that: a) children will place themselves closer to
peers they like, and b) children who are well-liked by the majority of their peers have a smaller
interpersonal distance to their peers in general.
For preferred distance and popularity, it has been found that adults place themselves closer
to others they think have similar status than to others they have higher or lower status (Lott &
Sommer, 1967). However, in Eder’s (1985) observational study with children, timing was crucial
for the association between proximity and popularity. Initially, children affiliated with popular
peers during lunch breaks in order to befriend them and hopefully gain status themselves.
However, when a status hierarchy was set, popular girls avoided contact with lower-status
peers. As a result, these peers avoided the popular girls during lunch as they considered
them snobbish and feared their rejection. Based on these findings, one could hypothesize that
children would place themselves close to popular classmates in the beginning of the school
year, but further away from them later in the year. As Study 2 was conducted in the second
semester, we expected that: a) children would place themselves further away from classmates
they perceived as popular, and b) children who are popular among the majority of their peers
would have a larger preferred distance to peers in general.
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Current Study
The goal of Study 2 was to test whether children’s liking and perceived popularity of their
peers were reflected in the way they positioned themselves relative to peers when they could
make their own classroom seating arrangement. We also wanted to replicate the findings of
Study 1 regarding the associations of interpersonal distance in the classroom determined by
the teacher and liking and popularity ratings. We therefore examined the following research
questions in Study 2:
1	Is children’s average physical distance to classmates as determined by the teacher
(replicating Study 1) and as determined by the children themselves (preferred distance)
associated with likeability and popularity?
2	Is children’s physical distance to specific classmates as determined by the teacher
(replicating Study 1) and as determined by the children themselves associated with liking
and popularity?
Based on Study 1, we expected that well-liked children would sit more towards the center of
the classroom, but that this would not be found for popular children. Moreover, we expected
that children who sat closer to each other would like each other more but not rate each other
as more popular. For preferred distance, we expected that children who were well-liked by
most peers would have a smaller preferred distance in general, whereas children who were
popular would have a larger preferred distance in general. Finally, we hypothesized that children would place classmates they liked closer to themselves and classmates they perceived
as popular further away.

METHOD
Participants and Procedure
Participants were 158 children (50.5% boys; Mage = 11.64 years, SD = .61, range 10.33-13.17)
from 6 fifth and sixth grade classrooms in 4 elementary schools in The Netherlands. Average
classroom size was 26 (range 19-34). None of the schools and participants in Study 1 were also
part of Study 2. Data collection took place in the second semester (February–March). Teachers
and parents were asked for consent as described in Study 1. Sixteen parents did not consent
to their child’s participation.

Measures
Actual distance
Actual seating distance was measured as described in Study 1. All seating arrangements had
been determined by the teachers. Three classrooms were organized in groups of four to six
students and three classrooms were organized in a combination of groups, rows, or u-shapes.
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Preferred distance
Participants were asked to create their own preferred seating arrangement. Towards this end,
they received an empty map of the seating arrangement of their classroom and stickers with
the names of their classmates. They then were instructed to place their classroom peers at the
seats where they would want them to sit. Preferred distance was then computed from each
participant’s own classroom map in the same way as actual distance was. For each individual
map, the number of desks and aisles between the child who made the map and each classroom
peer were counted. Euclidian distances were then calculated to indicate the preferred distances
of the target child to each classroom peer. Data were scored as missing when a child did not
place a classmate in a seat on the map. Missing scores (4.54%) were replaced by the average
distance of that classroom (Kenny, 2007).
Peer ratings
Peer ratings of likeability and popularity were identical to Study 1. There were no missing data.

RESULTS
Variance Partitioning
Table 3 presents the variance partitioning of actual and preferred distance, likeability, and popularity. Sixteen percent of the variance in actual distance was due to actor and partner effects,
meaning that some children sat closer to classmates than others. Relationship variance was
the largest, indicating that distance between classmates varied between dyads. For preferred
distance, most variance was also due to the dyadic relationship (86.4%). This means that who
children placed closer to themselves depended more on their dyadic relationship than on who
made the arrangement (actor) or who was being seated (partner). Liking judgments depended
more on the dyadic relationship between two classmates, than on who was rating (actor)
or who was being rated (partner). For popularity, most variance was partner variance. Thus,
certain children were popular among the majority of their peers, while others were unpopular.

TABLE 3 Absolute and Relative Variance Partitioning of Distance, Preferred Distance, Likeability, and Popularity in Study 2
Variance
M (SD)

Actor

Partner

Relationship/Error

Actual distance

4.38 (.87)

.316 (8.0)*

.317 (8.0)*

3.314 (84.0)

Preferred distance

4.40 (.83)

.260 (6.3)*

.257 (6.3)*

3.590 (87.4)

Likeability
Popularity

4.76 (.75)
4.23 (.74)

.506 (19.8)*
.470 (13.5)*

.613 (24.0)*
1.817 (52.3)*

1.441 (56.3)
1.188 (34.2)

Note. Absolute variances are between parentheses.
* Variance component is significantly greater than 0 (p <.05).
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Partner by Partner Correlations
Partner by partner correlations were calculated to examine whether children’s average physical
distance to classmates as determined by the teacher and as determined by themselves were
associated with likeability and popularity (see Table 4). No significant correlations between
actual distance and likeability or popularity were found. Thus, children who sat towards the
center of the classroom were not more liked or perceived as popular in general. However,
children who were better liked or more popular had smaller interpersonal distance on average
when children designed the classroom seating arrangements. That is, children placed well
liked or popular classmates closer to themselves when they could make their own seating
arrangement. Liking and popularity were significantly correlated with each other indicating
that well-liked children were also seen as more popular and vice versa.

Relationship-Interpersonal and Relationship-Intrapersonal Correlations
To test whether children’s actual and preferred physical distance to a specific classmate was
associated with likeability and popularity, the relationship-intrapersonal and interpersonal correlations were examined (see Table 4). The relationship-intrapersonal correlations indicated no
significant correlations between actual distance and likeability and popularity. This means that
children did not rate specific classmates higher on likeability or popularity when they sat closer
to them. With regard to preferred distance, a negative correlation with likeability and popularity
was found. This means that if children liked a specific classmate or perceived her as popular,
they placed that classmate closer to them. Finally, the relationship-intrapersonal correlation
showed that if children liked a specific peer, they also rated her as more popular and vice versa.
The relationship-interpersonal correlations showed a positive association for preferred distance.
This means that when children placed a specific classmate closer to themselves, they were also
placed closer to that classmate in return. Moreover, preferred distance correlated negatively
with liking and popularity ratings received. Thus, when children placed a specific classmate
closer to themselves, they received higher liking and popularity ratings from that classmate.
Finally, the relationship-interpersonal correlations showed that if children liked a peer, they
were liked in return. However, if children perceived a peer as popular, they were liked but not
seen as popular in return.

Summary
As expected, children’s average physical distance to classmates was not associated with popularity. Yet unexpectedly, average physical distance was also not associated with likeability.
However, children placed well liked or popular children closer to them if they could make the
seating arrangement. With regard to children’s actual and preferred distance to specific classmates, children placed a specific classmate closer to themselves if they liked that peer more
and were better liked by that peer in return. They also perceived that peer as more popular
and were perceived as more popular in return.
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TABLE 4 Reciprocity Correlations of Distance, Preferred Distance, Likeability, and Popularity in Study 2
Actual Distance

Preferred Distance

Likeability

Popularity

Partner by Partner
Actual Distance
Preferred Distance

.251

Likeability

-.141

-.730*

Popularity

-.124

-.679*

.572*

Relationship Intrapersonal
Actual Distance
Preferred Distance

.043

Likeability

-.044

-.289*

Popularity

-.004

-.181*

.362*

Relationship Interpersonal
Actual Distance

1.000*

Preferred Distance

.043

.220*

Likeability
Popularity

-.044
-.004

-.215*
-.119*

.390*
.166*

.044

Note. * p < .05

General Discussion
The association between classroom seating and children’s peer status was examined in two
studies with independent samples. Study 1 examined how teacher-determined seating arrangements were related to ratings of likeability and popularity. It appeared that children were less
liked when they sat towards the boundaries of the classroom in the beginning of the year. No
associations between teacher-determined seating and children’s level of popularity were found.
However, seating arrangements were associated with likeability and popularity at the dyadic
level. Classmates who sat closer to each other liked each other more and perceived each other
as more popular. These results indicate that being physically close to specific classmates in a
teacher-designed seating arrangement is important for the way classmates perceive each other.
The associations of smaller interpersonal distance with likeability and popularity (both individual and dyadic) is consistent with previous findings on mere exposure and intergroup contact
theory (e.g., Pettigrew & Tropp, 2006; Zajonc, 2001). This theory states that people think more
positively about each other when they are exposed to each other and have more contact. In
the school context, children can interact and collaborate more with classmates who sit next to
them or in the same group. As a result, they get to know these classmates well and perceive
them positively. The significant associations of physical closeness in the classroom and peer
perceptions of status might therefore be explained by increased opportunities to collaborate
and interact with each other.
An unexpected but consistent finding was the fact that likeability was associated with close
proximity at the beginning of the school year, but not in early spring. Findings of study 1

96

CHAPTER 5

showed that when children were seated closer to the borders of the classroom in the beginning
of the year, they were less liked by their peers at that time and six months later. However,
findings of both Study 1 and Study 2 showed that children who sat more towards the borders
of the classroom in February/March were not liked differently than classmates who sat more
towards the center. This could indicate that distance may be more strongly related to liking
when relationships are developing. When peer relationships are established and classroom
norms for status have been determined, seating arrangements do not seem to impact overall
likeability in the classroom. By that time, only dyadic perceptions of likeability were associated
with distance between classmates.
The beginning of the school year was also marked by positive associations between seating
arrangements and popularity. When classmates sat closer to each other at the beginning of
the year, they perceived each other as more popular at that time. However, this association
did not last, nor were seating arrangements in early spring related to popularity. Again,
this may indicate that seating arrangements are more important when relationships are
emerging then when they are established. Timing might especially be important for popularity, because popularity is a measure of impact and reputation, rather than a personal
preference (Cillessen & Marks, 2011; LaFontana & Cillessen, 2002). When the group has agreed on
who is popular and who is not, seating arrangements may no longer affect individual or
group judgments.
The goal of Study 2 was to test whether children themselves would use classroom seating to
express their peer perceptions and relationships. When children could make their own seating
arrangement, they placed classmates who were better liked or more popular closer to themselves. When children placed a classmate closer to themselves, they liked that peer more and
were better liked in return. They also perceived that peer as more popular and were seen as
more popular in return.
These findings provide additional insight in the ‘cycle of popularity’ (Eder, 1985). In Eder’s study
(1985), girls who were observed during lunch breaks used seating arrangements to include
friends and exclude less popular peers. As a result, they had fewer interactions with peers
of lower status and stronger feelings of dislike and resentment towards them. The current
findings show a similar cycle; when children could design their own seating arrangement, they
placed the classmates who were well liked and popular in the classroom near to themselves.
Moreover, they placed classmates they personally liked or perceived as popular close to themselves. Thus, children not only use lunch seating arrangements to include others they like or
admire, but also classroom seating arrangements if they can. In Eder’s study timing was crucial
for the association between popularity and proximity. Initially children wanted to sit closer to
popular peers, whereas popular girls were generally avoided later. We found that children still
prefer to sit close to popular classroom peers or peers they perceive as popular even later in
the school year.
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Although these finding indicate how children’s perceptions of status are reflected in where
they position themselves, it does not inform us of the underlying reasons. Perhaps children
consciously use personal space to regulate intimacy and interactions with peers, as adults do
(Hall, 1966). It is easier to communicate with someone at close distance and one will want to talk
and work with friends and peers that one sees positively. In order to find out whether children
consciously avoid interactions by placing a classmate further away or try to elicit interactions
by placing a classmate close to them, we should ask children why they place peers at certain
positions when making seating arrangements.
It could also be that more unconscious, automatic processes influence how children use interpersonal distance. Recently, studies have examined the association between implicit judgments
and the distance people automatically keep. Negative implicit evaluations predicted how near
people chose to sit to a presumable partner (Amodio & Devine, 2006) and how much people
approach a person from an ethnic minority (Dotsch & Wigboldus, 2008). Based on these studies,
one could argue that children might not only base their seating arrangements on their explicit
evaluations of peers, but also on their implicit judgments.
Because the current study addressed a relatively new line of research, more studies are needed
to replicate and extend the current findings. An important consideration is the fact that teacher
strategies and reasons for making seating arrangements were not measured. It could be that
teachers placed children next to each other of whom they thought liked each other. Or, teachers
may have placed well-liked students closer to the center of the classroom or to themselves
because they also prefer them. The question remains whether teachers consider developing
new relationships or improving existing relationships as important goals when making seating
arrangements. In general, teachers do not place children at specific seats to reinforce existing
friendships (Gest & Rodkin, 2011). Instead, their strategies are often aimed at promoting academic diversity and separating students with behavior problems. Moreover, teacher reports of
children’s social relationships generally agree only moderately with peer reports (Gest, 2006;
Neal, Cappella, Wagner, & Atkins, 2011). Even if teachers wanted to place children together whom
they thought were friends, they might not always have correctly done so. Still, it would be
interesting to examine whether the association between physical proximity and children’s peer
relationships is stronger when the teacher’s goal is to foster social relationships or cooperation.
Next, the question remains why seating distance is associated with children’s social relationships. According to intergroup contact theory, people are more likely interact when they are
physically close, which results in reciprocal acceptance and appreciation (Allport, 1954, Pettigrew,
1998; Pettigrew & Tropp, 2006). When applying this theory to the school context, the underlying
mechanism would be that children are able to interact and collaborate more with classmates
who sit next to them or sit in the same group. As a result, they get to know each other better
and perceive each other more positively. Future studies should examine whether factors such
as cooperation would mediate or amplify the association between physical proximity and
classroom peer relationships.
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It could also be that seating distance is associated with liking and popularity due to mere
exposure or visibility; when children sit close to each other, they literally see each other more
frequently and are exposed to each other more often. As a result of this enhanced exposure,
they like each other better. If that is true, facing each other would be an important moderator
of the association between physical proximity and affect. For instance, children who sit in the
same group and face each other would like each other more than children who sit behind each
other. Moreover, if children face each other, they are more likely to talk and build a relationship.
In the current study we examined physical closeness irrespective of children’s ability to face
each other. Future studies should examine whether the association between seating distance
and peer status is stronger for those who face each other than for those who sit close to one
another without being able to see each other easily.
Another improvement to the current study would be to examine differences between specific
types of arrangements. In the current studies, children sat in rows, groups, or other arrangements. The results did not differ when only group arrangements were examined. Still, one
can argue that children who sit in groups have more potential interaction partners, which may
increase the number of peers they like and are liked by. At the same time, one can ignore a
disliked classmate more easily in a group by focusing on the other group members. In c ontrast,
children who sit in rows typically have only one peer next to them, and all others are separated
by at least an aisle. These children will mainly interact with that specific classmate and it is
more difficult to ignore that person when he is initially disliked. In that case, there might
actually be a stronger association between immediate distance and peer perception. More
studies on the associations between classroom seating and peer relationships are needed in
order to test differences between types of arrangements.
Finally, this study focused on the associations of interpersonal distance with two types of
peer status. It would be interesting to see whether seating arrangements are also related to
children’s behaviors. Among adults, dominance and aggression are related to greater interpersonal distance (Mehrabian, 1981), whereas smaller distance is related to cooperative behavior
and the number and valence of interactions (Gardin, Kaplan, Firestone, & Cowan, 1973; Latané et al.,
1995). Future research could therefore examine whether prosocial and antisocial behaviors
displayed by children or perceived by peers are related to the seating arrangements in the
classroom. It would then also be possible to determine if the associations between seating
arrangements and status are mediated by social behaviors, or whether they are independent
of social behavior.
The current studies fit in a larger domain of studies that examine the role of teachers’ classroom
management skills for peer relations (Farmer et al., 2011; Gest, Madill, Zadzora, Miller, & Rodkin, 2014).
Most studies have focused on the importance of teachers’ management skills for students’
academic performance and engagement (Evertson & Weinstein, 2006). However, Farmer and colleagues (2011) developed a theoretical framework that explained how teachers’ classroom
management skills could impact children’s social relationships. As teachers set the rules of
acceptable behavior at school and facilitate social activities and experiences, they impact how
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children get along with each other and develop close relationships. The way teachers arrange
classrooms is one of the many practices to manage peer interaction. Teachers arrange tables in
a certain way and assign students to a specific seat. Consequently, teachers determine whom
children are more frequently exposed to and with whom they can interact more easily. Thus,
the classroom seating arrangements may be hugely influential in children’s exposure to and
interactions with other peers, and thus in determining children’s social relationship with one
another. There is one recent study by van den Berg and colleagues (2012) that showed that
placing children closer to each other in the classroom improves liking among peers and reduce
peer-reported problem behaviors in the classroom.
Unfortunately, classroom seating arrangements have received little attention in educational and developmental psychology until now. Classrooms usually are treated as equal units,
irrespective of potentially large differences in seating arrangements or classroom climate.
The current findings indicate that environmental characteristics such as seating position and
interpersonal distance are important for children’s social development and deserve further
research. From an applied perspective, teachers typically receive little or no training in how
to best organize their classroom and seem to develop their wisdom in this respect primarily
from experience. Our research suggests that incorporating attention for the physical structure
of the classroom in teacher training may provide valuable assistance to teachers for effective
classroom management and the promotion of positive peer relationships. Although classroom
seating should be studied further, this study took first steps in revealing the ‘invisible hand’ of
the teacher in this regard.
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ABSTRACT
This study examined how classroom seating arrangements
are uniquely associated with early adolescents’ peer groups
and friendships. Participants were 738 early adolescents
(Mage = 11.3 years, 48.2% males) attending 30 fifth and
sixth grade classrooms. Adolescents nominated their best
friends and identified members of peer groups using sociocognitive mapping procedures. Physical proximity was
measured using classroom seating charts. There was a
significant association between friendship and proximity in
the classroom for adolescent males. There were significant
associations between peer group membership and proximity
for both males and females. Females were more likely to
be members of the same peer group when they sat closer
to each other, regardless of friendship. Males were also
more likely to be group members when they sat in closer
proximity, but only when they were mutual friends. Proximity
in the classroom was not associated with friendship or peer
group membership among adolescents of opposite sex.
Implications and future directions of research on classroom
seating arrangements and peer relationships were discussed.
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Proximity is a prerequisite for the formation (and maintenance) of social relationships. Jacob
Moreno (1953), one of the founders of social network analysis, argued that reciprocal affection
between children will never become active unless they are proximal in distance. His
spatial-proximity hypothesis stated that the closer two individuals are to each other in space,
the more attention they will pay to each other. From attention, reciprocal acceptance and
appreciation will arise (pp. xix-xxi). This hypothesis has been tested with various groups
of individuals and in different social environments (McAndrew, 1993; McPherson et al., 2001), all
showing that humans are more likely to have contact with those who are physically closer
to them. Although new technologies such as phones and the internet may have reduced the
importance of actual physical distance for the development and maintenance of interpersonal
contact, individuals are still more likely to interact and establish relationships with proximal
others (Kaufer & Carley, 1993; Wellman, 1996).
There are reasons to believe that proximity is also important for adolescents’ social relationships. Adolescents spend a large amount of time at school surrounded by peers (Dijkstra &
Veenstra, 2011; Steinberg, 2012). They often travel together to school, hang out together in the
school yard, eat together during lunch breaks, and attend classes together. Outside of the
classroom, they can mostly decide for themselves whom to hang out with and sit next to.
As a result, it has been shown that adolescents also use physical proximity to develop and
maintain social relationships with others (Eder, 1985). In Eder’s observational study on the “cycle
of p
 opularity,” girls used seating arrangements during lunch time as a means to distinguish
between friends and non-friends and between popular and unpopular peers. For instance,
popular girls saved specific seats at their lunch table for their friends and excluded less popular
peers. Thus, groups of popular and unpopular friends were identified by just looking at how
closely students sat from one another. However, most of the times adolescents are seated in
a classroom were tables are arranged in a certain way and seats are assigned by their teacher.
This raises the question whether physical proximity is also associated with social relationships
among adolescents in a classroom setting, when adolescents are unable to decide for themselves where to sit or whom to sit next to.
Surprisingly, classroom seating arrangements have rarely been considered in association with
actual peer relations, even though teachers name them as a means to resolve behavior problems and promote friendships (Gest & Rodkin, 2011). Two previous studies have shown associations between daily classroom seating location and perceptions by peers and teachers. Babad
and Ezer (1993) found that students who sit in the front of the classroom are better liked by
teachers than other students, and that students who are rejected by their peers more often
sit at the periphery of the classroom. Further, van den Berg and colleagues (2012) found that
placing classmates who dislike each other closer together promoted their mutual affection and
also reduced victimization and withdrawn behavior at the level of the entire classroom. These
studies have shown that classroom seating arrangements can be strategically used by teachers
to dissipate problems and promote constructive peer interaction. In spite of these findings, the
importance of classroom seating arrangements for the formation of friendship and larger peer
networks has yet to be articulated. Therefore, the goal of the current study was to examine how
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classroom seating arrangements are uniquely associated with early adolescents’ friendships
and peer groups.

Proximity and Friendship
Close relationships with peers are increasingly important to early adolescents (Veenstra & Dijkstra,
2011). They start to affiliate with peers who are generally similar in terms of behavior, attitudes,
abilities, and social status (Gifford-Smith & Brownell, 2003; Haselager, Hartup, van Lieshout, & Riksen-
Walraven, 1998; McPherson et al., 2001), with whom they develop strong, enduring, and intimate
friendships that provide affection, security, and emotional support (Hartup & Stevens, 1997; Rubin,
Bukowski, & Parker, 2006). Friendships are assumed to exist when both friends agree on the
relationship (Bukowski, Newcomb, & Hartup, 1998). Thus, when two peers reciprocally name each
other as best friends, they are considered friends. Decades of research have shown the developmental significance of these close friendships for adolescents’ social and emotion well-being
(Bukowski et al., 1998; Newcomb & Bagwell, 1995; Rubin et al., 2006).
For many years, researchers have examined reasons why certain people become friends and
others do not. In general, it has been found that people tend to associate and befriend with
similar others, known as homophily (McPherson et al., 2001). Homophily among friends is found
across a variety of behaviors and characteristics, all showing that adolescents select similar
others as friends and become more similar over time due to mutual influence (Brechwald &
Prinstein, 2011; McPherson et al., 2001; Veenstra, Dijkstra, Steglich, & van Zalk, 2013). Based on strong
homophily effects among friends (i.e., the tendency to interact and bond with similar others),
one could hypothesize that being proximal to each other would not be of additional importance.
Homophily among friends might overshadow the effect of mere proximity on adolescents’
likelihood to bond. If that is true, being close to one another in the classroom would not be
associated with the likelihood to be friends.
An alternative view is that being proximal to each other would amplify the likelihood of friendship. Selection or influence would be more likely to occur when peers are seated closer to each
other. Back and colleagues (2008) showed that college students who were seated near one
another at the beginning of the year were more likely to be friends one year later. This study
would lead to the hypothesis that adolescents who sit close to one another in the classroom
are likely to be friends. The current study examined these opposing hypotheses and whether
proximity in the classroom is associated with the likelihood of friendship.

Proximity and Peer Groups
In addition to having close friends, early adolescents also become part of increasingly larger
and complex social networks that include other peers besides their close friends, such as sports
teams and informal peer groups in which they spend time during breaks or outside of school
(Brown & Dietz, 2009; Cairns, Leung, Buchanan, & Cairns, 1995; Gifford-Smith & Brownell, 2003). Such peer
networks influence adolescents’ behavior, above and beyond the effects of classmates (Brown
& Dietz, 2009; Kindermann & Skinner, 2012; Veenstra et al., 2013).

FRIENDSHIP, PEER GROUPS, AND SEATING ARRANGEMENTS

Among several possible methods to identify these larger peer groups, Socio-Cognitive Mapping
procedures have been widely used (Cairns & Cairns, 1994; see also Kindermann & Gest, 2009).
Socio-cognitive mapping assumes that classmates are expert observers of peers’ everyday
interactions at school. To identify peer groups, adolescents are asked to report which classmates frequently “hang out” with one another and spend time together (Cairns, Perrin, & Cairns,
1985). Based on these reports, co-occurrence matrices are used to identify the connections on
which reporters agree and to construct composite maps of group ties among all classmates.
Advantages of this method are that peer group membership is based on agreement among
multiple observers (Cairns et al., 1985) and that these peer-identified groups have been shown
to converge with independent observations (Gest, Farmer, Cairns, & Xie, 2003).
To our knowledge, there are no studies examining the associations between proximity and
peer networks among children or adolescents. Still, there are reasons to expect an association
between proximity in the classroom and shared peer group membership. First of all, adolescent
peer groups reflect who interact with each other frequently and regularly, not just because of
close friendship but also because of shared interests or common activities (Kindermann & Skinner,
2012). As proximity fosters social interaction (McPherson et al., 2001), one could hypothesize that
being close to one another in the classroom would be associated with membership of the same
interaction-based peer group. Moreover, peer groups are relatively fluid and changing over
time. Up to 60% of the members of a peer group has found to change groups within a school
year (Kindermann & Gest, 2009). It could therefore be expected that peer groups are especially
sensitive to proximity, meaning that adolescents who sit closer are more likely to be members
of the same peer group. In the current study, we examined whether proximity in the classroom
was associated with peer group membership.

Current Study
Although friends are sometimes part of the same peer network, friendships and peer networks
are not necessarily the same. Typically, about 50% of a student’s reciprocal friends are also
members of his or her peer group (Baines & Blatchford, 2009; Cairns et al., 1995; Gest, Moody, & Rulison, 2007; Kindermann, 2007). Yet, because peer networks tend to be larger, about 70% of peer
group members are not reciprocal friends (Kindermann, 2007). Moreover, adolescents without
a peer group can have reciprocal friends, and adolescents without reciprocal friends can be
members of peer groups (Kindermann, 2007). Still, the odds of being in the same peer group are
higher among friends than non-friends (Gest et al., 2007). We therefore examined how classroom
seating arrangements are uniquely associated with peer groups and friendships among early
adolescents, by distinguishing peer group members who are each other’s best friends from
dyads who are just friends, just group members, or neither friends nor group members.
We also examined the moderating effect of gender as peer relationships in elementary and
middle school are characterized by strong tendencies for gender segregation. Friends as well as
peer group members are typically of the same gender (Baines & Blatchford, 2009; Martin, Kornienko,
Schaefer, Hanish, Fabes, & Goble, 2013; see, for reviews, Bukowski, Gauze, Hoza, & Newcomb, 1993; Rose
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& Rudolph, 2006). Moreover, when observing actual interactions between classroom peers, the
frequency of interaction is higher among same-sex than among opposite-sex peers (Cairns et al.,
1985; Gest et al., 2003). This suggests that adolescents are naturally inclined to interact and bond
with same-sex peers, regardless of physical proximity. For friendship or peer group formation
with other-sex peers, however, physical proximity may play a pivotal role, because proximity
might promote these interactions beyond their initial inclinations. We therefore hypothesized
that the association between seating arrangements and adolescents’ friendship and peer networks would be stronger for mixed-sex than for same-sex peer relationships.
In summary, we examined how classroom seating arrangements were uniquely associated with
friendships and peer groups among early adolescents. We first tested whether teachers placed
friends or peer group members closer to each other than adolescents who were not friends
or group members. Next, we examined whether adolescents were more likely to be friends
or members of the same peer groups when they sat closer to each other in the classroom.
We expected that adolescents are more likely to be friends or share peer group membership
when they sit closer together (McPherson et al., 2001). Given the segregation by gender in this
age group, the moderating effects of gender were examined. We hypothesized that the association between seating arrangements and adolescents’ friendship and peer networks would
be stronger for mixed-sex than for same-sex peer relationships.

METHOD
Participants and Procedure
This study was part of a larger experimental study on peer affiliation and classroom climate
(van den Berg, Segers, Cillessen, 2012). Participants were 738 early adolescents (48.2% males)
from 30 fifth and sixth grade classrooms in 26 elementary schools. All schools were located in
middle-class communities in the south-eastern Netherlands. Average classroom size was 26
(range 13-34). Participants were predominantly Caucasian-White with a mean age of 11.33
years (SD = .68, range 9.20-13.73 years). Data was collected during the first four to six weeks
of school after summer vacation (August/September).
Teachers gave their active consent for participation. The parents or guardians of the adolescents received a letter in which the purpose of the study was explained and their permission
for participation was requested. Parents were asked to contact the researchers if they did not
want their child to participate. None of the parents declined participation. Teachers, parents,
and adolescents were told that the data would be collected and stored anonymously and
confidentially.
The units of analysis were all possible dyads in each classroom (instead of individual participants). There were 9053 unique dyads. Each dyad was in the analyses once; the connection of
Child A with Child B and Child B with Child A were scored as one dyad.
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Measures
Peer groups
Peer groups were assessed using socio-cognitive maps (Cairns et al., 1985). Participants received
a list with the first names of all classmates in alphabetic order preceded by a code number
and were asked to indicate who frequently hang out together and form a group. The question
was presented at the top of the page. Below were five columns for the code numbers of the
members of each group. Participants could write down as many groups and group members as
they wanted and could name the same peer as a member of more than one group. They could
also list themselves in one or more groups. If they knew more than five groups, they could
identify additional groups on the back of the form.
In total, adolescents reported 2010 groups (range 0–6 per participant) with an average of
five group members (range 2–20 classmates). A co-occurrence matrix was calculated for each
classroom using NETJAWS 7.78 (Mehess & Kindermann, 2009). The co-occurrence matrix for a classroom indicated for each dyad the frequency with which they were named in the same group.
Binomial z-tests and Fisher’s exact tests were then run to determine for each pair if their co-
occurrence frequency was greater than chance (Kindermann, 1993). If both tests were significant
(p < .05) a pair was coded as ‘1’ (Group members). If not, the dyad was coded as ‘0’ (Not group
members). This resulted in 1853 dyads (20.5%) that were members of the same peer group
and 7200 dyads (79.5%) that were not.
Reciprocal friendships
Friendships were derived from peer nominations. Using the same classroom roster, participants
were asked to nominate classmates who where their best friends by filling in their code numbers. Unlimited nominations were used allowing both same-sex and other-sex choices. When
two classmates nominated each other as best friends, the dyad was coded as ‘1’ (Friends). If
not, the dyad was coded as ‘0’ (Not friends). This resulted in 1534 best-friend dyads (16.9%)
and 7519 non-friend dyads (83.1%).
Physical proximity
Physical proximity was determined from classroom seating charts provided by the teachers.
All teachers were asked to draw a map of the default seating arrangements as accurately and
precisely as possible. The default seating arrangement was defined as: a) the arrangement
where students sat for the majority of the day, and b) that were the default arrangement
where student would sit regardless of temporary rearrangements for certain activities. The
maps corresponded with the actual layout of the classroom observed during data collection.
There were different types of seating arrangements: 22 classrooms were organized in groups
of 4 to 6 students, 5 classrooms were organized in rows of 2 to 3 students, and 3 classrooms
had a different layout (e.g., combination of rows, groups, and u-shape). In all classrooms,
the seating arrangement was determined by the teacher; adolescents could never decide for
themselves where they wanted to sit, and sat in the same arrangement since the beginning
of the school year.
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The physical proximity between each pair of classmates was calculated according to the procedure of van den Berg and colleagues (2012), which could be applied to each type of seating
arrangement (groups, rows, or other). For every pair of classmates the number of desks in front
of or behind them and the number of desks and aisles between them were counted. Euclidian
distance was then derived from these two numbers. For example, if Child A sat six seats away
from Child B and three seats behind her, the distance between A and B was √(6² + 3²) = 6.71.
To control for classroom differences, a proportion score was computed by dividing the distance
between each pair by the maximum distance possible in the classroom.

RESULTS
Descriptive Statistics
Of the 9053 dyads, 1144 (12.6%) were friends and peer group members, 390 (4.3%) were
friends only, 390 (7.8%) were peer group members only, and 6810 (75.2%) were neither
friends nor peer group member. Thus, there was considerable overlap between friendship and
peer group membership. With regard to gender, 2097 dyads (23.2%) were same-sex male,
2348 dyads (25.9%)were same-sex female, and 4608 dyads (50.9%) were mixed-sex.
To test whether friends or peer group members sat closer to each other than non-friends or
classmates who were not peer group members, a 2 (Peer Group Members: Yes vs. No) x 2
(Friendship: Yes vs. No) by 3 (Gender: Boys vs. Girls vs. Mixed-Sex) ANOVA was conducted on
proportional distance. Given the large yet unequal sample sizes, alpha was set at .01. Although
the effect sizes were small, significant main effects were found for friendship, F(1, 8957) =
11.39, p < .01, and peer group membership, F(1, 8957) = 24.72, p < .01. Pairwise comparisons
showed that friends sat closer to each other than non-friends (Ms = .42 and .47). Adolescents
who were members of the same peer group sat closer to each other than adolescents who
were not (Ms = .42 and .47). These effects were small (η2partial = .001 and .003) and all group
means were close to the grand mean of .46. Finally, a main effect of gender was found, F(2,
8957) = 16.17, p < .01; female dyads (M = .45) sat closer to each other than male dyads (M
= .47) and mixed-sex dyads (M = .46). Again, the effect size was small (η2partial = .004) and
the group means were close to the grand mean. All higher order interactions did not reach
significance

Friendship as a Function of Proportional Distance
Logistic regression analyses were used to examine whether the probability that two classmates
were mutual friends differed as a function of distance, above and beyond the effects of gender
and peer group membership. Proportional distance was grand mean centered to avoid multi
collinearity among the predictors. Males who were members of the same peer group were
initially used as the reference group. Table 1 shows the results. The full model fit better than
the constant-only model, χ2(11)= 3425.88, p <.01.
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TABLE 1 Friendship as a Function of Proportional Distance, Peer Group Membership, and Gender
95% CI
B

SE

Proportional Distance

-1.16*

.30

.31

.17

.56

Peer Group Membership (Reference group: Group members)

-2.58*

.12

.08

.06

.10

.50*

.11

1.65

1.33

2.05

.11

.14

1.11

.84

1.47

1.51*

.52

4.52

1.63

12.54

Predictor

Gender (Reference group: boy dyads)

Odds Ratio

Lower

Upper

1.00
Girl dyads
Mixed gender dyads

Proportional Distance * Peer Group Membership
Proportional Distance * Gender
Girl dyads

.55

.46

1.73

.70

4.26

Mixed gender dyads

.56

.61

1.75

.53

5.79

Peer Group Membership * Gender
Girl dyads (group members)
Mixed gender dyads (group members)

-.22

.17

.80

.58

1.12

-1.63*

.20

.20

.13

.29

-1.69*
-1.47

.72
.89

.19
.23

.05
.04

.77
1.32

Proportional Distance * Peer Group Membership * Gender
Girl dyads (group members)
Mixed gender dyads (group members)

Notes. * p < .05. Model R2 = .286 (Cox & Snell), .477 (Nagelkerke). Model χ2(11)= 3017.47, p < .01.
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FIGURE 1 Peer group membership as a function of proportional distance, peer group membership, and dyad gender
composition
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There were significant main effects of proportional distance, peer group membership, and dyad
gender composition on the likelihood of peer group membership. These main effects were
qualified by significant two and three-way interactions (Table 1). To interpret the interactions,
the analysis was repeated five times as described by Jaccard (2001), each time with a different
reference group (i.e., male not group members, female group members, female not group
members, mix-sex group members, and mixed-sex not group members). As a result we could
test whether the association with proportional distance differed from zero for each of the six
groups. Figure 1 presents the probability of being a mutual friend as a function of proportional
distance, plotted separately for group members and not group members, and for male, female,
and mixed-sex dyads.
As can be seen in Figure 1, peer group members were more likely to be friends than not
group members. Moreover, significant slope effects of proportional distance were found
for same-sex male dyads that were group members (males: b = -1.16, Wald χ2(1) = 15.17,
p < .01), indicating that when distance was larger, the likelihood of being friends was 3.23
times lower (OR = .32, 95% CI = .17-.56). The likelihood of friendship was not associated with
physical proximity in male dyads that were not group members or for female and mixed-sex
dyads in general. Thus, proportional distance was only associated with the likelihood of friendship among male dyads who were already members of the same peer group.

Peer Group Membership as a Function of Proportional Distance
Next, logistic regression analyses were run to examine whether the probability that two classmates belonged to the same peer group differed as a function of distance, above and beyond
the effects of gender and mutual friendship. Male best friends were initially used as the reference group. Table 2 shows the results. The full model fit better than the constant-only model,

χ2(11)= 3425.88, p < .01.
There were significant main effects of proportional distance, friendship, and gender composition on the likelihood of peer group membership. These main effects were qualified by a
significant three-way interaction (Table 2). Again, to interpret the interaction the analysis was
repeated five times with a different reference group (male non-friends, female best friends,
female non-friends, mix-sex friends, and mixed-sex non-friends). Figure 2 gives the probability of being a member of the same peer group as a function of proportional distance, plotted
separately for friends and non-friends and for male, female, and mixed-sex dyads.
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TABLE 2 Peer Group Membership as a Function of Proportional Distance, Friendship, and Gender
95% CI
B

Predictor

SE

Odds Ratio

Lower

Upper

Proportional Distance

-1.35*

.43

.26

.11

.60

Friendship (Reference group: best friends)

-2.58*

.12

.07

.06

.10
.76

Gender (Reference group: boy dyads)

1.00
Girl dyads

-.54*

.14

.58

.44

Mixed gender dyads

-.87*

.17

.42

.30

.59

1.38*

.50

3.96

1.48

10.60

Girl dyads

.23

.57

1.26

.42

3.82

Mixed gender dyads

.77

.72

2.17

.53

8.85

Proportional Distance * Friendship
Proportional Distance * Gender

Friendship * Gender
Girl dyads (best friends)
Mixed gender dyads (best friends)

-.22

.17

.80

.58

1.11

-1.63*

.20

.20

.13

.29

-1.62*

.71

.20

.05

.80

-1.32

.88

.27

.05

1.49

Proportional Distance * Friendship * Gender
Girl dyads (best friends)
Mixed gender dyads (best friends)

Notes. * p < .05. Model R2 = .317 (Cox & Snell), .498 (Nagelkerke). Model χ2(11)= 3425.88, p < .01.
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Significant slope effects of proportional distance were found for same-sex male and female
dyads that were friends (males: b = -1.35, Wald χ2(1) = 9.99, p < .01; females: b = -1.12,
Wald χ2(1) = 9.11, p < .01). When distance was larger, the likelihood of being in the same
group was 3.85 times lower for male best friends (OR = .26, 95% CI = .12-.60) and 3.07
times lower for female best friends (OR = .33, 95% CI = .16-.68). Physical proximity was also
associated with peer group membership for females who were not friends (b = -1.36, Wald

χ2(1) = 15.87, p < .01). The likelihood of being in the same group was 3.91 times lower
when physical distance was larger between females who were not friends (OR = .26, 95%
CI = .13-.50). Common group membership was not associated with physical proximity in male
non-friend or mixed-sex dyads.

DISCUSSION
The goal of this study was to determine how classroom seating arrangements are uniquely
associated with adolescents’ friendships and peer groups. Although there was considerable
overlap between friendship and peer groups, unique associations with proximity were found.
Among adolescent males a significant association between friendship and proximity in the
classroom was found. Males were more likely to be friends when they sat in closer proximity,
but only if they were also members of the same peer group. For peer group membership,
significant associations with proximity were found for both males and females. Females were
more likely to be members of the same peer group when they sat closer to each other, regardless of whether they were friends or not. Males were also more likely to be group members
when they sat in closer proximity, but only when they were mutual friends. Proximity in the
classroom was not associated with friendship or peer group membership among adolescents
of opposite sex.
In line with previous research (Gest et al., 2007), peer group members were more likely to be
friends than non-friends and vice versa. Moreover, the results seem to indicate that mere
proximity is not important enough to overrule or enhance the consequences of homophily
among friends; proximity was only associated with the likelihood to be friends for male group
members. Yet, being close to one another in the classroom did not enhance these associations
among females and mixed-sex dyads.
In contrast, proximity in the classroom was more strongly associated with shared peer group
membership than with friendship. Adolescents who sat closer to each other in the classroom,
were more likely to be peer group members. This is in line with Moreno’s (1953) statement that
‘the nearer two individuals are to each other in space, the more do they owe to each other their
immediate attention and acceptance, their first love (pp. xix-xx), as well as Bronfenbrenner
and Morris’ (2006) assumption that children’s proximal face-to-face interactions would be the
“engine of development” (pp. 798). This was especially the case among those who were similar
in gender (same-sex vs. mixed-sex) or friendship (friends vs. non-friends). This could indicate
that proximity strengthen the effects of homophily among peer groups; those who were similar
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are more likely to interact and form a peer group (McPherson et al., 2001), especially when they
sit closer to each other in the classroom and are thereby provided an opportunity to interact.
The fact that proximity is more strongly associated to peer group membership among friends,
may be explained by the way in which peer networks and friendship were measured. In the
Socio-Cognitive Mapping procedure classmates are asked to identify members of the same
peer groups, which is largely based on the number of interactions respondents see occurring
in the classroom or at school (Gest et al., 2003; Kindermann & Gest, 2009). In contrast, knowledge of
friendships is not always publicly shared or visible, e.g., as in mixed-gender friendships (Hartup,
1992, 1996). If adolescents believe that two classmates are best friends and this is confirmed
by frequent interactions in the classroom, they may report the two classmates to the same
peer group. However, if adolescents believe that two classmates are best friends but do not
see them interacting frequently in the classroom as they do not sit close together, they may
doubt the relationship and not report them as peer group members. Thus, when friends sit
close together this might reinforce others’ ideas about their close relationship and result in a
higher likelihood that both are named to the same peer group. In contrast, if classmates think
that two peers are not friends (or do not know that they are), they may also assume that they
are not members of the same peer group. Sitting close together may then not be powerful
enough to override such perceptions.
The fact that proximity is more strongly associated with peer networks than with dyadic friendships, may also be explained by the fact that peer networks are more fluid or “superficial” than
dyadic friendships. Research has shown that the criteria for friendship change across child and
adolescent development (Hartup, 1992, 1996; Aboud & Mendelson, 1998; Newcomb & Bagwell, 1998;
Selman, 1980). Very young children base friendship primarily on shared physical characteristics of
physical proximity in the neighborhood or at school. In middle childhood, friendships are often
based on shared activities. But adolescents begin to develop friendships on the basis of deeper
criteria, such as intimacy, trust, and emotional support. For adolescents, more than proximity
is needed to become a good friend, although it is interesting that proximity still has an effect,
even in adolescents. This suggests that earlier models of friendship formation were somewhat
optimistic in believing that adolescents (or adults for that matter) choose friends only on the
basis of well-considered abstract personality traits and qualities. Even among early adolescents,
a circumstance as simple as proximity continues to be important. On the other hand, it is also
logical that the effect of proximity is not as strong as the effect on group membership, as to become friends more is required than mere closeness. Closeness is a prerequisite for both shared
group membership and friendship, but for friendship more is required than just being close.
Interestingly, friendship was only associated with seating distance among males, whereas peer
group membership was associated with seating distance among males and females. One way
to interpret these findings is that they suggest that males choose their friends from their peer
group members, whereas females may be less likely to do so. For males, proximity predicts
both group membership and friendship. Perhaps for males, the association between proximity
and friendship is mediated by shared peer group members. It may be that adolescent males
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first become members of common peer groups, based on relatively simply mere expose and
frequent interactions because of proximity. They may then later choose their friends from
among these group members. The process of friendship selection may work quite differently for
females. While for females as for males, physical proximity leads to shared group membership,
the road to friendship may be more complex. Females may choose their friends on the basis of
more complex criteria that go beyond close proximity and being in the same group. Whereas
group membership may be a “gateway” to friendship for males, it may not be for females.
Such hypotheses would be worth testing in future research; the test of a possible mediational
process would require longitudinal data.
Finally, seating distance was especially associated with peer group membership among
females, which may be explained by gender differences in this type of relationships. Numerous
studies have shown gender differences in the structure and content of dyadic interactions (Rose
& Rudolph, 2006); females are more focused on dyadic interactions (Maccoby, 1998), engage in
longer episodes of dyadic interactions (Benenson, Apostolaris, & Parnass, 1997), and spend more
time in social conversations than males (Moller, Hymel, & Rubin, 1992), and their relationships are
characterized by high levels of closeness and affection (Rose & Rudolph, 2006). Males are focused
more on some form of play or activity than on dyadic interaction (Maccoby, 1998; Rose & Rudolph,
2006). Interactions between males are more often aimed at status enhancement than at gaining or retaining affection (Rose & Rudolph, 2006). Seating distance could therefore be especially
important for females as closer distance creates more opportunities for interactions that are
characterized by disclosure and intimacy (McAndrew, 1993; McPherson et al., 2001; Moreno, 1953).

Limitations, Implications and Future Directions
Several caveats must be acknowledged. First, all seats were assigned by the teachers, yet the
teacher strategies and reasons for making seating arrangements were not explicitly measured.
In this study, teachers may have placed adolescents next to each other because they knew
that they were best friends or peer group members. Current results do not fully refute nor
confirm this possibility. On the one hand, we found that friends sat slightly closer to each other
than non-friends and peer group members sat slightly closer to each other than adolescents
who were not group members. This indicates that teachers have (knowingly or unknowingly)
placed students with a close relationship closer together, based on their ideas about the social
relationships in the classroom. Other studies on temporary rearrangements of seatings have
shown, for instance, that teachers often group students according to academic ability (Kutnick,
Blatchford, & Baines, 2002), yet allowing friends to sit next to each as long as they do not disrupt
class (Kutnick & Kington, 2005). Thus, part of the association between proximity and friendship or
peer group membership may be explained by processes in which teachers create classroom
arrangements that mirror existing social relationships.
However, the effect sizes for the group differences (friends vs. non-friends; group members
vs. non-group members) were very small. Further, average proximity within each group was
close to the grand mean and there was considerable variance. This means that some friends or

FRIENDSHIP, PEER GROUPS, AND SEATING ARRANGEMENTS

peer group members may have been seated next to each other, whereas others were seated
far away from each other. This is supported by studies showing that teachers do not often use
friendship grouping strategies (Kutnick et al., 2002) and generally do not put much emphasis on
forming daily classroom arrangements that reinforce existing friendships (Gest & Rodkin, 2011).
Instead, teacher strategies seemed to focus on promoting academic diversity and separating
students with behavior problems. It is therefore unlikely that most of our teachers wanted
to place adolescents together who were already friends or peer group members in order to
strengthen their existing relationships. Moreover, teacher reports of adolescents’ friendship and
peer networks are only moderately correlated with peer reports (Gest, 2006; Neal et al., 2011).
Even if teachers aimed to place friends or peer group members together, their assessment of
friendship and groups would not have perfectly matched students’ actual relationships. Future
studies should examine how teachers’ goals and strategies for making classroom arrangements
may moderate the association between physical proximity and classroom peer relationships,
so that teachers can be informed about the consequences of their strategies for adolescents’
social development.
Second, this study was conducted with 10-to-12 year-old early adolescents in their last years
of elementary school. We did not examine age differences or developmental changes although
gender and age-related differences have been reported in structural, behavioral, and affective
characteristics of friendships and peer groups (Baines & Blatchford, 2009; Cairns et al., 1995; Furman &
Buhrmester, 1992; Gifford-Smith & Brownell, 2003; Hartup & Stevens; 1997; Newcomb & Bagwell, 1995, 1998).
For instance, as friends become increasingly important sources of support in adolescence (e.g.,
Hartup & Stevens; 1997), it may be that being physically close to one’s best friends also becomes
increasingly important. Or as adolescents become increasingly interested in romantic partners
and other-sex peers (Feiring, 1999; Furman & Wehner, 1997), one can hypothesize that close proximity plays a role in the development of mixed-sex or romantic relationships. Finally, unlike
the current study, which involves classrooms in primary education, adolescents in secondary
education often can decide where they want to sit. If they then choose to sit next to friends or
peer group members this would strengthen the associations between classroom seating and
peer affiliations. Future studies should examine such age and developmental differences in the
association between physical proximity and peer relationships at school.
Third, the associations between seating arrangements and peer relations may also change
throughout the course of the school year. The current study was conducted at one time in
the beginning of the year, when most students got to know each other for the first time or
renewed their relationships from previous school year. At that time, new peer networks were
being formed or friendships from the previous school year were renewed. Sitting close to
certain classmates could be of greater importance at this time than at later times. When peer
networks or friendships are already formed by experiences throughout the school year, seating
arrangements may no longer change adolescents’ perceptions of them. Thus, proximity may
be more important for the formation of peer groups than for their maintenance. Future studies
may therefore want to include multiple assessments of classroom seatings throughout the
school year in order to examine variation in the strength of its associations with peer relations
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across the year. Such longitudinal data would also make it possible to examine directions of
effects, which was not possible in the current study.
Related to the aspect of timing, it is important to examine the amount of time that adolescents
spend in proximity of each other. The current study took place in elementary schools where
students spend the majority of the day in the same classroom with the same peers in the same
seating arrangement. However, seating arrangements sometimes change between lessons or
over the course of a lesson. For example, teachers place students temporarily in a different seat
for additional instruction or help, depending on the academic ability of the student. Moreover,
in secondary education students are frequently in different classrooms with varying arrangements. They no longer sit close to the same peers all day, but next to different peers for shorter
durations. Although experimental studies have shown that physical closeness at first encounter
already predicts future relationships (Back et al., 2008), it is also known that contact duration
strengthens positive perceptions (Pettigrew, 1998). Future research should therefore examine
the effects of the frequency and time adolescents spend together on the development and
maintenance of peer relations.
Finally, this study relied on dyadic measures from a single assessment; no conclusions about
direction of effects or causality can be made. Given the shortage of research on physical
proximity and adolescent social relationships, our primary goal was to examine whether
associations can even be found in the school context were adolescents spend much of their
time surrounded by peers while being unable to decide where to sit. The question remains
whether physical proximity predicts friendship and peer group membership, or whether friendship and peer group membership predict proximity. As indicated, further longitudinal and
experimentalstudies are needed to examine the direction of effects.

Conclusion
From an applied perspective, the findings of this study emphasize the influence that teachers
may have on peer relationships, especially on peer groups, by strategically organizing the
seating arrangement in the classroom. An important applied question is whether planned manipulation of seating arrangements can stimulate and support the formation of positive peer
relationships, especially for rejected or withdrawn adolescents. Farmer and colleagues (2011)
recently discussed the ‘invisible hand of the teacher’ – the relatively understudied teacher
practices and processes that have the potential to influence classroom peer relations. Careful
and conscious manipulation of classroom seatings may be an example of the ‘invisible hand.’
It takes place inside the classroom, does not require continuous teacher guidance, and does not
interfere with daily classroom routines. From a cost-benefit perspective, this practice is easy
to influence at low cost, while showing much promise to promote the formation of friendships
and peer networks and reduce peer rejection (van den Berg et al., 2012). Empirical research
should examine the long-term effects of experimental manipulations of seating arrangements
or naturally occurring rearrangements on the formation and maintenance of peer networks.
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Over the past decades, numerous studies have shown how physical proximity fosters the
development and maintenance of social relationships among adults (McAndrew, 1993; McPherson
et al., 2001). The current study highlighted that physical proximity as determined by the
classroom seating arrangement is also associated with social processes among adolescents,
especially with regard to larger peer groups. These findings support a focus on teacher practices
that influence the development and maintenance of peer relationships (Farmer et al., 2011; Gest et
al., 2014; van den Berg et al., 2012). Although the effects of strategic rearrangements of classroom
seatings on the formation of friendships and peer networks must be examined in further detail,
the current findings suggest a promising avenue for future classroom interventions. Above all,
a good neighbor may be worth more than a distant friend.
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ABSTRACT
The purpose of this study was to determine the effect of an
experimental manipulation of distance between classmates
on peer affiliations and classroom climate. Participants were
651 10-to-12 year-old children (48% boys) from 27 Grade 5
and Grade 6 classrooms of 23 schools, which were assigned
to an experimental or a control condition. Peer affiliations
were assessed with peer nominations and likeability
ratings before and after the manipulation of distance. In
the experimental condition, children who did not like each
other were placed closer together for several weeks in
order to promote more positive peer relations. The decrease
in distance lead to higher likeability ratings for children
who were perceived most negatively at the beginning of
the school year. In addition, a reduction in peer reported
victimization and social withdrawal nominations was found.
The results suggest that the classroom seating arrangement
can be used as a tool to improve liking among peers and
reduce peer reported problem behaviors in the classroom.

REARRANGING CLASSROOM SEATINGS

For many years scientists have been interested in the associations between humans’ behavior
and their environments (McAndrew, 1993). Hall’s (1966) book The Hidden Dimension inspired a
growing literature on how people use and shape their environment to manage their social
interactions. This literature has shown that psychological and physical closeness are related,
and that a smaller physical distance is related to more positive judgments (Altman & Vinsel, 1977;
Mehrabian & Diamond, 1971; Latané et al. 1995; Patterson & Sechrest, 1970). While much is known about
the effects of personal space on behavior and psychological closeness in adults, few studies
have examined these effects in children, for example, in their classrooms (Strayer & Roberts,
1997). Little is also known about the effect of changes in distance, specifically in classrooms, on
children’s peer judgments. The goal of the current study was to test the effects of a distance
manipulation between classmates on peer perceptions and classroom climate.

Association between Physical and Psychological Distance
Much of the research on physical and psychological distance is based on Hall’s (1966) idea
of proxemics and Latané’s (1981) theory of social impact. Hall assumed that people use and
shape their physical environment to regulate intimacy and social interaction. The individual is
the center of a series of spatial spheres, each with a unique pattern of behavioral and social
communication. Hall stated that when persons have more intimate bonds, communication
distances also become shorter. In line with Hall’s idea of proxemics, Latané (1981) considered
physical distance as one of three major determinants of social influence. His social impact
theory stated that immediacy of a person (psychological, physical, or social) is an essential
part of social interaction and influence. Relatedly, intergroup contact theory and the contact
hypothesis (Allport, 1954; Walker & Crogan, 1998) state that interpersonal contact is an effective
way to reduce negative peer perceptions, prejudices, and stereotypes. Pettigrew (1998) formulated four reasons for this: people learn about the out-group members, change their behavior
towards them, generate affective ties, and receive in-group reappraisal. Although not essential,
the effects of intergroup contact are especially positive when there is equal group status, when
groups have common goals, when there is intergroup cooperation, and when there is support
from authorities (Pettigrew, 1998; Pettigrew & Tropp, 2006).
The different theories on the effects of physical and psychological distance have been examined repeatedly with adults (e.g., Kahn & McGaughey, 1977; Latané et al., 1995; Little, 1965; McAndrew,
1993; Mehrabian, 1968; Patterson & Sechrest, 1970). This – mostly experimental – research has demonstrated an inverse association between psychological proximity and physical distance. On the
one hand, people place themselves closer to others they like than to others they do not like,
as long as their personal space is not invaded (Little, 1965; Mehrabian, 1968; Mehrabian & Diamond,
1971). On the other hand, people who were experimentally placed closer or adjacent to each
other developed more positive conversations and rated each other as more positive, more
attractive, and more desirable (Back et al., 2008; Kahn & McGaughey, 1977; Patterson & Sechrest, 1970).
Thus, people who like each other sit closer together and people who are placed near each other
start to like each other more.
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Recently, research has begun to examine proximity in relation to implicit prejudice and
judgments using new technologies, such as implicit association tasks and immersive virtual
environments (Amodio & Devine, 2006; Bailenson, Blascovich, Beal, & Loomis. 2001, 2003; Dotsch &
Wigboldus, 2008; Holland, Roeder, van Baaren, Brandt, & Hannover, 2004). For example, Amodio and
Devine (2006) found that implicit prejudice predicts greater seating distance from a presumed
partner. Dotsch and Wigboldus (2008) found that participants stayed further away from an
ethnic minority avatar than a White avatar, especially when they had more negative implicit
judgments about ethnic minorities. These findings confirm the association between social
perceptions of others and physical distance.

Physical and Psychological Distance in Children
Despite extensive research on physical distance in adults, little effort has been made to study it
in children or in children’s classroom settings. Although children spend many hours with their
classmates, it is surprising that distance in the classroom rarely has been considered as a factor
in peer relations or school functioning. The few studies that have examined the role of distance
have shown that seating location in the classroom is associated with individual differences in
school achievement, interactions with teachers, and self-regulation at school (Charlebois, Bernèche,
Le Blanc, Gagnon, & Larivée, 1995; McAndrew, 1993; Weinstein, 1979; Wentzel, 2009). Rosenfield, Lambert,
and Black (1985) also demonstrated that classroom desk arrangements influence children’s task
performance and classroom interactions. Students who sat in circles or clusters interacted more
with their peers but also displayed more on-task behavior than children who sat in rows. Still,
none of these studies examined physical distance in relation to peer affiliations.
As an exception, Strayer and Roberts (1997) examined the association between physical distance from peers and empathy. They found that children placed photos of vignette characters
closer to themselves when they felt more empathy towards them. Thus, less distance was
associated with more empathy. This study used vignette characters instead of real peers; distance was measured between the participant’s own photo and a photo of the hypothetical peer
on a felt square wall hanging. Therefore, it is unknown whether physical distance between
actual peers in the classroom is also associated with peer affiliations. It is also unclear whether
changes in physical distance can change children’s perceptions of each other.

Current Study
Based on these theories and findings, we hypothesized that reducing physical distance between
classmates would increase opportunities for interpersonal contact, which in turn would lead
to more positive peer perceptions. Applying this to peers who do not like each other should
improve their mutual perceptions. Interestingly, by placing certain classmates closer together,
the seating arrangements of all children in a classroom will change. As a result, most children
will be seated near classmates they did not interact with a lot before. As a result, the reduction
of physical distance between target pairs of classmates may generalize to a larger effect on the
overall classroom climate and on group cohesion. This idea was supported by Epstein (1983) who
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found that classroom structures that enable frequent interactions among classmates reduce
rejection and increase friendships.
A strategy that uses seating arrangements as a tool to create a classroom environment that
fosters positive relationships is sociometric grouping (Gronlund, 1970). In sociometric grouping,
students are placed near classmates whom they perceive positively. This strategy has been
shown to improve the peer acceptance of certain children, and is also effective against peer
victimization and heterogeneity in the entire classroom (Gronlund, 1970). However, this strategy
might not be beneficial for children who are perceived most negatively, because everyone
is placed near someone he or she values positively. Yet, careful structuring of the classroom
environment, especially the seating arrangement, could be a nonintrusive way to promote a
more positive classroom climate with less victimization, aggression, and rejection, and more
acceptance, cooperation, and friendship.
In summary, this study examined the effects of a change in physical distance in classroom
seating on children’s peer relations. Classroom seating arrangements were changed based on
negative peer nominations. First, the effect was examined of the manipulation on likeability
ratings of target pairs of classmates. Based on the contact hypothesis, our first hypothesis was
that the reduction in distance would improve how disliked children are perceived by their
peers, especially for those children who were seen the most negatively. Second, the effect
of the manipulation on the classroom at large was examined. It was examined if the manipulation not only changed the perceptions of rejected children, but generalized to an overall
improvement of classroom climate. Our second hypothesis was that the decrease in physical
distance to disliked peers would generalize to an overall improvement of classroom climate as
evidenced by a classroom-level reduction of victimization and aggression, and an increase of
cooperation, acceptance, and friendship.

METHOD
Recruitment and Assignment to Conditions
Schools were recruited with a letter explaining the project and a follow-up phone call. Because
this study was part of a larger study on peer and teacher perception of peer relationships, over
100 letters explaining the project were send. A follow-up call was made to 59 schools. Of these
schools, 28 were willing to participate and 25 refused. There were 3 schools that did not know if
they were able to participate due to limitations in time and teacher load. Eventually, they were
told that they could not participate, because the research was already started.
Consent was obtained from 28 elementary schools, including 34 5th or 6th grade classrooms.
The parents or guardians of all students in these 34 classrooms received a letter in which the
study was fully explained, and in which they could indicate if they did not want their child to
participate. No parents refused participation. Five schools (including 7 classrooms) indicated
that they could participate in the control condition only, due to time limitations. Although these
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classrooms did not differ significantly from the other classrooms on any study variable, they
were left out of the analyses. The remaining 23 schools (27 classrooms) had been randomly
assigned to either the experimental condition or the control condition.

Participants
Participants were 651 children (314 boys, 337 girls; Mage = 11.3 years, SD = 0.69) from 27 5th
and 6th grade classrooms in 23 elementary schools in The Netherlands. The experimental condition included 253 children from 11 classrooms in 11 schools. The control condition included
398 children from 16 classrooms in 12 schools. Table 1 presents the demographic characteristics
of the participants and schools.

Experimental Procedure
The experiment began with a pretest in each of the 27 classrooms during the first 4 weeks
of school after summer vacation. During the pretest, sociometric data were collected from
the children and classroom maps from their teachers. These data were used to develop new
classroom arrangements for the experimental classrooms. These arrangements were implemented in the 11 experimental classrooms 10 to 12 weeks after the pretest. Children in these
classrooms completed a short retest of the sociometric selection variables to check if any significant changes in peer affiliations had occurred since the pretest. There were no significant
differences in peer affiliation scores between the pretest and the moment of implementation
of the experiment. The manipulation lasted 12 to 14 weeks, after which the posttest took place.
The posttest included the same sociometric procedure as the pretest.
During the pretest, teachers were asked whether they determined the seating arrangements
or whether children could choose their own seats. All teachers indicated that they determined
where each child would sit, except for one teacher in the control condition who let children
choose their own seats at the beginning of the year. The analyses were done with and without
this classroom and the results did not differ.
Based on the pretest data (initial peer judgments and classroom maps), the target pairs were
identified between whom distance was altered. Target pairs were children in the same classroom who: (1) had nominated each other as liked least, and (2) rated each other on the
lowest two scale points (a 1 or a 2) on the likeability scale. An average of 18.5 target pairs
were identified per classroom in the experimental condition. After the identification of target
pairs, new seating arrangements were made for each experimental classroom. Because there
were multiple target pairs in a classroom, the seating of the entire classroom was altered. The
criterion for the new seating arrangement was that the distance between the target pairs in a
classroom was reduced by at least 50% on average.
At this moment, teachers were not told that the new seating arrangement in their classroom was based on the sociometric measures. For ethical reasons, teachers were given the
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opportunity to adjust the proposed new seating plan if there were special reasons to do so. For
example, if a teacher wanted children with certain problems in a certain location this request
was accommodated. In this way, the proposed arrangement was adjusted in four cases, mainly
because of visual or hearing problems of some children. Because of these adjustments, the
distance reduction was not always 50%. Yet, physical distance between target pairs was decreased by at least 25% for 71% of the target pairs in the experimental condition.
Teachers in the experimental condition were asked not to alter the new seating arrangements
throughout the entire period, unless it was absolutely necessary to do so. Throughout the
experimental period, classroom logbooks were kept. It appeared that in 8 classrooms no
changes in seating arrangements were made. In three classrooms the seating position of
respectively 2, 5, and 7 children were altered once.
In the control classrooms, target pairs were identified in the same way as in the experimental classrooms for later comparisons, but no new classroom arrangement was implemented.
Instead, teachers followed their normal practices. However, they were asked to keep a log of
possible changes in their classroom seating arrangements. The teacher in each control classroom made an occasional change. As a result, the distance between 26% of the control target
pairs was decreased by 25% or more.

Measures
Sociometric Measure
At the pre- and posttest, peer affiliations were measured with peer nominations and ratings.
The sociometric instrument included 12 peer nomination items, with classroom as the reference group. Children were asked to name classroom peers who best fitted each item: best
friend (“Who are your best friends?”), acceptance (“Who do you like the most?”), rejection
(“Who do you like the least?”), popularity (“Who is most popular?”), unpopularity (“Who is
least popular?”), desired peer affiliation (“Who do you want to spend time with after school?”),
relational aggression (“Who spreads rumors about others, ignore them, or excludes them?”),
physical aggression (“Who pushes, hits, or kicks others?”), victimization (“Who is bullied?”),
withdrawn behavior (“Who plays alone or keeps to her/himself?”), prosocial behavior (“Who
cooperates with others?”), and desired cooperation (“Who do you want to cooperate with?”).
Children received a roster with the first names of their classmates in alphabetic order, preceded
by a code number. Children identified classmates for each description by code number. They
were informed that only the code numbers would be saved, and no names. Unlimited nominations were used allowing both same-sex and other-sex choices. Children could not name
themselves or children outside of their class. Nominations received were counted for each child
for each question and changed to proportion scores by dividing them by the number of voters in
the classroom. Following the nominations, children rated how much they liked each classmate
on a 7-point scale (1 = dislike very much, 7 = like very much). Average ratings received were
calculated for each child.
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Distance
Maps of seating arrangements were made throughout the experimental period to measure
seating distance in the classroom. Physical distance was measured by drawing maps of the
classroom seating arrangement. Schools used several different arrangements; some children
were seated in rows, others in groups. From the maps, distance was measured by taking the
number of desks between the child that voted (perceiver) and the child that was voted for
(target). An operationalization of distance in terms of inches between children was not possible. Children and teachers move around in the classroom, accidently shifting desks, causing
changes in the exact metric distance. In addition, children do not sit behind their desk in the
same way, so metric distances between them vary often. Yet, the physical distance in terms of
passage ways and desks is constant. Therefore, distance was defined as the number of desks
and passage ways between children as a good and ecologically valid operationalization of the
distance between children in a classroom.
The number of desks in front of or behind a child, and the number of desks and passage ways
next to the voter towards the votee were counted. A passageway was treated as the equivalent
of one desk in the distance calculations. The exact distance between perceiver and target was
calculated as the Euclidean distance between their seats (desks). For example, if Child A sat 7
seats next to Child B and 4 seats (rows) behind him, the distance between A and B was √(7² +
4²) = 8.06. These distances were standardized within classrooms. If teachers placed a child at
a different desk for more than two consecutive days during the study, the average distance of
that child towards each classmate was calculated. These calculations resulted in two matrices
of the average distances of each child towards each classmate: one for the pretest period (from
the beginning of the school year to the pretest) and one for the experimental period (from
pretest to posttest).
Classroom Logbook
Classroom logbooks were completed weekly. Teachers kept a log of every change in seating
arrangement from midway to the end of the experiment. This included whether children were
placed in different seats for more than two consecutive days. Teachers also reported the reason
and duration of such changes. Copies of the classroom map were included in the log to make
it easy for the teacher to record temporary changes.

RESULTS
Preliminary Analyses
Table 1 presents the demographic characteristics of the target pairs, classrooms, and teachers.
There were 544 target pairs of children who: (1) nominated the other as liked least, and (2)
rated the other on the lowest two scale points (1 or 2) of the liking scale. Of these target pairs,
88 nominated and rated each other mutually on the selection criteria. Differences by condition
were examined for all demographic characteristics using t-tests. The target pair and teacher
characteristics did not differ between conditions. There was one difference in child and class-
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room characteristics. Classroom size was significantly larger in the control condition than in the
experimental condition, but the effect was small.
To examine pretest differences between conditions in the proportions of peer nominations
received, t-tests were run. A significant difference occurred only for best friends, t(649) = −3.17,
p = 0.002. The proportion scores for control children were lower than for experimental children.
There were no other pretest differences in peer affiliations.
TABLE 1 Demographic Characteristics by Condition
Control

Experimental

n = 340

n = 204

Children’s age (in years, M with SD)

11.4 (0.68)

11.4 (0.68)

Children’s sex (% boys)

53.2

50.4

n = 398

n = 253

Children’s age (in years, M with SD)

11.3 (0.68)

11.3 (0.69)

Children’s sex (% boys)

48.5

47.8

Classroom size (M with range)*

25.98 (13 to 34)

23.52 (16 to 30)

Target pair characteristics

Child and classroom characteristics

Teacher characteristics

n = 16

n = 11

Sex (% men)

43.8

63.6

Years of employment (in years, M with SD)

15.13 (12.69)

14.36 (9.23)

Type of employment (% fulltime)

75.0

72.7

* Different between conditions, p <.05.

Changes in Likeability Ratings
A 2 (Condition) ANCOVA on posttest likeability with pretest likeability as a covariate was run to
test the effect of the distance manipulation on the likeability ratings among the target pairs.
The condition effect was significant, F(1, 523) = 7.67, p < 0.01, η²partial = 0.015. The adjusted
means are presented in Table 2. At posttest, likeability ratings were higher in the experimental
condition than in the control condition, controlling for the pretest ratings.
TABLE 2 Descriptive Statistics (Adjusted Means and Standard Deviations) of Likeability Ratings at Posttest by Condition
and Initial Rating
Control

Experimental

Posttest likeability rating Adjusted M

SD

Adjusted M

SD

Total

2.91

.094

3.33

.121

Pretest rating 1

2.55

.137

3.51

.187

Pretest rating 2

3.20

.128

3.22

.156

Note. ‘Pretest rating 1’ refers to posttest likeability rating when an initial pretest likeability rating was given
of 1. ‘Pretest rating 2’ refers to posttest likeability rating when an initial pretest likeability rating was given
of 2.
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A 2 (Condition) x 2 (Initial Likeability: Pretest Rating 1 vs. Pretest Rating 2) ANOVA was conducted on the posttest likeability ratings to test whether posttest likeability ratings differed
depending on condition and initial likeability. There was a significant condition by initial likeability effect, F(1, 523) = 9.18, p < 0.01, η²partial = 0.015. The adjusted means in Table 2 show
that children in the experimental condition with the lowest initial likeability rating had the
largest increase in likeability rating at posttest. In contrast, children in the control condition
with the lowest initial likeability rating had the smallest increase in likeability rating at posttest.
Children who had an initial likeability rating of 2 at pretest received higher ratings at posttest in
both the experimental and control conditions. Yet, these likeability ratings were lower than the
ratings of children in the experimental condition with an initial rating of 1. Thus, children with
the lowest initial likeability rating received significantly higher likeability ratings at posttest,
especially in the experimental condition (see Figure 1).

3.5

3

Likeability rating

2.5

2

1.5

Control
Experimental

1

0.5
Pretest

Posttest

FIGURE 1 Time by Condition Interaction for Children with Likeability ratings of 1 and 2 at Time 1

Changes in Classroom Climate
Two-level hierarchical models were used to examine change in peer nominations from pretest
to posttest in the experimental and control conditions. For each sociometric question the same
hierarchical structure was used. Condition (Experimental vs. Control) was a Level 2 fixed factor
and the proportion nominations received at pretest a Level 1 covariate. The classroom in which
children were nested was a Level 2 unit. Classroom was declared a random effect to assess
variability among classrooms. To control for the number of analyses and the probability of false
positives, the Bonferroni method was used (Miller, 1981). All effects remained significant, even
with a Bonferroni correction.
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With respect to the fixed effects, proportion nominations at pretest significantly predicted the
proportion nominations at posttest for each of the 12 items. In addition, there was a main effect
of condition for acceptance received. Importantly, a number of pretest by condition effects were
found. Therefore the main effects should be interpreted in the context of significant pretest
by condition effects, as described below. To interpret each interaction, the multilevel model
was repeated for the control and experimental conditions separately, without the main effect
for condition and its interaction terms. The means and standard deviations by condition are
presented in Table 3.
A significant condition by pretest interaction was found for victimization, F(1,640) = 18.71,
p < 0.01. In the control condition, pretest victimization significantly predicted posttest
victimization, b = 1.00, t(392) = 30.05, p < 0.01. In the experimental condition, pretest scores
also predicted posttest scores, b = 0.76, t(250) = 18.81, p < 0.01, but the effect was less
than in the control condition. Thus, in the experimental condition there was more change in
victimization from pretest to posttest than in the control condition.
The condition by pretest interaction was also significant for withdrawn behavior, F(1,642) =
21.83, p < 0.01. Pretest withdrawn behavior significantly predicted posttest withdrawal in the
control condition, b = 1.15, t(389) = 34.72, p < 0.01, and the experimental condition, b = 0.90,
t(251) = 22.10, p < 0.01, but the predictive effect was significantly lower in the experimental
than in the control condition. Thus, in the experimental condition there was more change in
withdrawal from pretest to posttest than in the control condition.
A significant condition by pretest effect was found for unpopularity, F(1, 634) = 4.09, p = 0.04.
In the control condition, pretest unpopularity significantly predicted posttest unpopularity,
b = 0.98, t(384) = 33.76, p < 0.01. In the experimental condition, pretest scores also predicted
posttest scores, b = 0.89, t(251) = 28.13, p < 0.01, but the predictive effect was lower than in
the control condition. Thus, in the experimental condition there was more change in unpopularity from pretest to posttest than in the control condition.
The pretest by condition effect was also significant for relational aggression, F(1,643) = 14.27,
p < 0.01. There was a significant association between pretest and posttest relational aggression
in the control condition, b = 0.77, t(395) = 19.74, p < 0.01, and the experimental condition, b =
0.99, t(249) = 24.16, p < 0.01. In the experimental condition there was less change in relational
aggression from pretest to posttest than in the control condition.
The interaction for desired peer affiliation was also significant, F(1,602) = 4.21, p = 0.04. There
was more change in desired peer affiliations in the experimental condition, b = 0.71, t(231) =
17.46, p < 0.01, than in the control condition, b = 0.82, t(355) = 22.56, p < 0.01.
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TABLE 3 Descriptive Statistics (Means and Standard Deviations) of Sociometric Noinations by Condition
Control (n = 398)
Pretest
Classroom Climate

Experimental (n = 398)

Posttest

Pretest

Posttest

M

SD

M

SD

M

SD

M

SD

Best friend

0.234

0.127

0.239

0.135

0.265

0.131

0.245

0.127

Acceptance

0.261

0.149

0.254

0.145

0.263

0.141

0.265

0.134

Rejection

0.101

0.124

0.111

0.133

0.112

0.132

0.121

0.138

Popularity

0.168

0.189

0.177

0.210

0.161

0.204

0.177

0.227

Unpopularity

0.127

0.181

0.144

0.206

0.142

0.183

0.142

0.187

Desired peer affiliation

0.160

0.102

0.168

0.111

0.164

0.109

0.158

0.102

Relational aggression

0.065

0.094

0.071

0.103

0.065

0.107

0.080

0.126

Physical aggression

0.063

0.117

0.074

0.144

0.054

0.121

0.064

0.137

Victimization

0.049

0.127

0.061

0.152

0.047

0.109

0.045

0.109

Withdrawn behavior

0.037

0.099

0.048

0.132

0.036

0.098

0.038

0.108

Prosocial behavior

0.191

0.147

0.194

0.159

0.179

0.125

0.181

0.133

Desired cooperation

0.162

0.117

0.143

0.105

0.158

0.112

0.155

0.115

DISCUSSION
The goal of this study was to determine the effect of an experimental manipulation of distance
between classmates on peer perceptions and classroom climate. Changes in classroom seating
arrangements decreased the distance between children who perceived each other negatively.
It was examined whether this manipulation improved likeability ratings of target pairs of classmates and whether it improved classroom climate.
It appeared that children who were perceived most negatively received higher liking ratings
over time in both conditions. The increase in liking was higher in the experimental condition.
Thus, the decrease in distance lead to higher likeability ratings for children who were perceived
most negatively at the beginning of the school year. This finding emphasizes the importance of
distance for psychological proximity, not only in adulthood but also in childhood.
At the level of the classroom, a decrease in peer perceived victimization was found due to the
distance manipulation. Consistent with the hypothesized intervention effect, less victimization
was reported at posttest in experimental classrooms than in control classrooms. Less withdrawal was also reported. It should be noted that this effect was driven by a reduced increase
in nominations in the experimental classrooms relative to the control classrooms. Contrary to
our expectations, to the manipulation did not influence prosocial behavior, acceptance and
rejection, or desired cooperation. Although there was more change in desired peer affiliation
in the experimental condition than in the control condition, there was no change in friendship.
Physical aggression was not affected, but relational aggression went up in the experimental
condition.
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The increase of hostile nominations over the first few months of school is consistent with what
happens in groups as peers become familiar with one another. Observations of familiar and
unfamiliar peer groups have shown that aggression and hostility increase as peers become
acquainted (e.g., Coie & Kupersmidt, 1983). This may also happen in classrooms over the first few
months of school. Potential bullies start their bullying and aggression, and other students may
begin to recognize the victims. Rearranging classroom seating may have prevented this effect,
as the number of victimization and withdrawal nominations increased significantly less in the
experimental classrooms than in the control classrooms. Thus, our findings suggest that reducing the distance between peers who perceive each other negatively may have a beneficial
effect against bullying and victimization.
The fact that the distance manipulation had the strongest effect for children who were
perceived most negatively is in line with Eder’s (1985) study on social stratification among
adolescent girls. She found that girls used seating arrangements during lunch to include friends
and exclude less popular peers. This social division in seating patterns resulted in fewer inter
actions with students of lower status and stronger feelings of dislike and resentment. Eder
called this process the “cycle of popularity.” The current experiment seems to break this cycle
of social stratification through the planned alteration of classroom seating arrangements.
Likeability ratings increased in the experimental condition. But no manipulation effect was
found on acceptance and rejection nominations. The manipulation of distance affected peer
judgments at the individual level, as indicated by changes in the likeability ratings, but less at
the classroom level, as indicated by a lack of change in liked and disliked nominations. Perhaps
sociometric nominations are not as sensitive as likeability ratings to capture changes in peer
evaluation (as suggested by Maassen, van der Linden, Goossens, & Bokhorst, 2000). In addition, there
was variability in implementation of the manipulation of distance at the classroom level, which
could have affected the results at this level. Another explanation is that the manipulation affected children’s judgments about specific rejected peers, but that this effect did not spread to
an overall more positive evaluation of all classroom peers. It would be very important if such
a dispersive effect occurred or could be demonstrated in a future study.
The current study is one of the first on the influence of physical distance on peer affiliation in
childhood. Therefore, one should be cautious with generalizing the results. First, the underlying
mechanisms were not examined. It was assumed that a decrease in distance promotes peer
interaction and positive judgment (Allport, 1954). Manipulation effects on peer judgments were
indeed found. However, the actual interactions between the participants in their classroom or
on the playground were not observed. It is therefore not possible to confirm that decreased
distance lead to more positive peer evaluations through actual positive peer interactions.
Future studies that include observations of the pairs that were brought closer together might
document behavioral indicators of more positive relationships between them. This would require intensive observations before, after, and perhaps even during the experimental period.
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Future research should also consider other possible processes why children become more
positive towards peers they initially did not like when their distance towards them in the
classroom was reduced. Perhaps the decreased distance created more opportunities to learn
from each other, which then lead to more appreciation of each other. It is also possible that
children experienced that someone they initially disliked was more similar to themselves than
they initially thought and that their stereotyped view of the other child was proven wrong in
the process. It is also possible that the manipulation effects are the result of mere exposure.
Again, observational work could examine children’s daily interactions as they unfold in respond
to reduced distance. This would help us understand why children become more positive about
each other when they are placed in closer proximity.
An important improvement to the current study would be to examine the minimum amount of
time needed to create change and to observe the duration of the effects. Our manipulation of
seating arrangements lasted 12 to 14 weeks. Could the same effect be observed in a shorter
period of time, or would the experiment have stronger effects if it had lasted longer? Perhaps
the dispersion of the effect from the level of the target pair to the level of the group would
be stronger if the experimental period was longer. In addition, the outcome was measured
directly after the end of the experimental period, and we do not know if the effect persisted
throughout the rest of the school year. Therefore, future research should also examine the long
term duration of the effects and the minimum amount of time needed to change peer perceptions. To determine how many weeks are needed to create change, it would be interesting to
measure peer perceptions on a weekly basis during the experimental period. It would also be
interesting to measure if the changes in physical distance have lasting effects throughout the
school year or if it can be repeated effectively within one school year.
Regarding the key conditions of intergroup contact theory (equal group status, common goals,
intergroup cooperation, and support from authorities; Pettigrew, 1998), future research could
match dyads on status, and not on antipathy towards one another as we did. The assumption
that the decrease in distance leads to more opportunities for cooperation can then also be
investigated in more detail, especially when combined with one or more of the key conditions
mentioned above.
The current study did not examine potential other selection criteria for target pairs that could
be the focus of change in physical distance. We selected dyads based on low likeability and
rejection. However, it would also be possible to focus the manipulation on, for example,
mutually aggressive pairs or bully-victim dyads. We do not know what happens if two children who are mutually aggressive or hostile to each other would be placed closer together.
Perhaps the increase in relational aggression is an unintentional result of placing target pairs
closer to each other. If a child does not like a classroom peer, it is likely that she or he will
behave more relationally aggressive to that peer. Hence, relational aggression and rejection
are closely related (Crick, Murray-Close, Marks, & Mohajeri-Nelson, 2009). By placing those peers
closer together, the opportunities to behave more relationally aggressive to each other are
also increased. Yet, physical aggression was not affected. It would be interesting to see if
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the experiment is generalizable to other behavior repertoires too, if the selection criterion
for target pairs is different.
An important consideration is that there was a 10 - 12 week lag between the pretest and the
start of the experiment. This time was needed to collect and process the data for the selection
of target pairs, determine new classroom arrangements based on this data, and discuss them
with the teachers. There may have been some changes in peer perception and classroom
climate during that time. Yet, sociometric choices are quite stable over periods less than 3
months within the same school year, especially at the age level of this study (Cillessen et al.,
2000). Therefore, no major changes in peer affiliation over the 10-to-12 week preparation
period were expected. Moreover, if any effects of time did occur, they will also have affected
the control condition. Therefore, differences between the control and experimental conditions
cannot be explained solely by the passing of time.
At the beginning of the experiment, there was a significant difference in classroom size
between experimental and control classrooms. In addition, the classroom arrangements varied
between schools; some children were seated in rows, others in groups. It would be interesting
to see whether a certain type of arrangement would be most beneficial for the experiment.
Rosenfield and colleagues (1985) demonstrated that type of classroom arrangements influences children’s task performance and classroom interactions. However, there were not enough
classrooms in this study to examine such effects.
Finally, teachers were aware of the experimental condition they were in. This may have had
some influence on the results. Both teachers in the control and experimental condition were
told that this was a study on the effects of classroom seatings on children’s behaviors and opinions, and not on school characteristics or teacher behaviors. For ethical reasons, teachers had to
be informed that they were in the experimental condition, because desk arrangements had to
be discussed prior to implementation. Thus, these teachers knew that the seating arrangement
was a factor in the experiment. As a result, they may have paid more attention to children’s
interactions and to the social climate of the classroom. Yet, they did not know that the seating
arrangements were based on likeability nominations and ratings of certain dyads and they did
not know which dyads were targeted. Still, future studies should keep teachers blind to condition by also changing children’s seatings in the control condition, but then randomly.
From an applied perspective, the findings of this study have implications for teachers and
policy makers. Some studies state that increasing interpersonal contact might not be enough to
change peer relationships, and deliberate support and guidance is necessary (Mikami, Boucher, &
Humphreys, 2005). Vreeman and Carroll (2007) concluded in their review of bullying interventions
that the most effective interventions combine multiple disciplines and alter the entire school
environment. In the current study, a relatively simple reduction of distance between classmates
prompted more positive peer perceptions. Additional advantages of the current experiment
are that it takes place inside the classroom, does not require deliberate teacher guidance, and
does not interfere with daily classroom routines. From a cost-benefit perspective, this experi-
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ment could be a relatively easy and low-cost method to reduce negative peer relationships in
classrooms that can easily be added to a whole-school intervention.
Over the past few decades, numerous interventions have been developed against peer
rejection and victimization. The current study accentuated the importance of classroom seating arrangements. It was found that a careful manipulation of the physical distance between
certain children in a classroom can improve how disliked peers are seen. These findings support
a focus on classroom arrangements to reduce peer rejection and improve classroom climate. In
addition, the change in seating arrangements has a positive cost-benefit balance and is easy
to implement. Although further effects should be studied in detail, the findings of the current
study suggest a promising avenue for further research and classroom interventions.

CHAPTER 8

General Discussion

GENERAL DISCUSSION

In the current dissertation, we examined new advances in peer relations research. We first
addressed three recent developments in the measurement of youth’s peer relationships. These
developments concerned the methodological issues of whom to question (Chapter 2), how
to collect the data (Chapter 3), and how to classify children (Chapter 4) when measuring
peer relationships and social status in particular. Next, we examined the classical association
between physical proximity and social relationships in a new context and population, that is,
physical proximity in the classroom children’s relationships with peers. We examined whether
physical proximity in the classroom was associated with children’s social status (Chapter 5) and
their relationships with friends or peer group members (Chapter 6). We also examined whether
children’s relationships with classmates could be changed by an experimental rearrangement
of classroom seating positions (Chapter 7). Together, these studies shed light on the role of
proximity in children’s social relationships with their classmates. Below, we first discuss the
results of the methodological advances and their implications. We then summarize the findings
regarding proximity and peer relationships. This is followed by further theoretical and practical
implications, including recommendations for future research. We end this discussion with an
integration of the methodological advances and a new measure of physical proximity at school
and its potential for research and practice.

Whom to Question: Teachers or Peers?
When starting a new study on children’s social development or peer relationships at school,
one of the first questions is whom to question; the children themselves, their parents, or their
teachers. In many studies, peer nomination methods are used because of their high reliability
and validity (e.g., Cillessen & Marks, 2011; Terry, 2000). However, practical considerations and ethical
concerns may be reasons to turn to teachers instead. In Chapter 2, we examined whether
teacher nominations could provide a reliable and valid alternative to peer nominations. We
demonstrated that there is considerable overlap between teacher and peer nominations of
preference and popularity. Moreover, we found that the distinct behavioral profiles ascribed to
students at varying levels of popularity and preference were in general the same for teachers
and peers. The only notable differences were found among highly popular children; teachers
did not distinguish average children from popular children in terms of victimization and overt
aggression, whereas peers did.
Still, one can question whether teacher nominations are the most valid or reliable measure
of social status. First, let’s think about your own childhood and what was defined as cool and
popular at that time. Your parents may have noted many times that they did not understand
why ‘tie-dyed shirts’ or baggy ‘MC Hammer’ pants were pretty, or why you would listen to
noise called ‘happy hardcore’ or ‘hiphop.’ Such comments indicate that not adults, but peers
seem to know best what is popular to do, wear, listen to, and look like. Thus, peer nominations
may be more valid conceptually, as they measure social status among those who actually
define it. Second, one may want to reconsider using teacher nominations for applied purposes,
such as selecting children for a specific treatment (Jackson & Campbell, 2009; Wilson & Lipsy, 2008).
The current results demonstrated that teachers and peers agreed on the social status of 65%
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of students, which also means that they disagreed on the status of the remaining 35%. This
is important to realize when teachers are asked to select socially rejected children or children
who can serve as a model during intervention programs. Taken together, our findings suggest
that teachers may be a valuable additional source of information on social status, especially
when peer nominations are not possible or feasible. However, one should be cautious in using
them as a replacement of peer judgments.
Moreover, it is important to look at individual differences between teachers as some were more
in line with peers than others. Previous studies also have shown that teachers vary widely in
their accurate identification of bullies, friends, or children who are in the same social group
(Ahn, Rodkin, & Gest, 2006; Gest, 2006; Pearl, Leung, Van Acker, Farmer, & Rodkin, 2007). However, research
on teacher characteristics related to the accuracy of teachers’ perceptions of peer relationships
is limited. The studies that have been conducted did not find many specific traits or characteristics that explain differences in teacher accuracy (Neal et al., 2011; Pennings, 2009). Still, teachers
use their (correct or incorrect) understanding of the social relationships among their students
to manage the classroom, for example by facilitating activities that foster interactions between
classmates or by arranging classroom seatings in a way that would foster cooperation or promote peer relationships (Gest & Rodkin, 2011; Kutnick et al., 2002; Kutnick & Kington, 2005). Studies also
have shown that a more accurate understanding of classroom social relationships by teachers
is associated with more positive student outcomes, such as greater sense of school belongingness, a greater willingness to defend victims, and stronger anti-aggression norms (Hamm,
Farmer, Dadisman, Gravelle, & Murray, 2011; Gest et al., 2014; Neal et al., 2011). It is therefore important
to know why certain teachers may be more attuned to the social dynamics and relationships
in the classroom than other teachers.

How to Collect Data: Paper-and-Pencil or Computers?
Next, we compared the psychometric properties of computerized sociometric assessments and
traditional paper-and-pencil assessments to see whether computerized assessments facilitate
data collection without compromising reliability and validity. In Chapter 3, we systematically
compared the reliability and validity of computerized and traditional nomination methods when
measuring peer status and social behaviors. In general, computerized assessment yielded more
nominations and fewer missing data. Correlations among behavioral and relational constructs
followed similar patterns in both methods, but were generally stronger in the computerized
method. Moreover, the internal consistency of constructs was higher in the computerized
method, while agreement among voters and predictive validity was the same between
m ethods. Together, the findings showed that computerized assessment has the major
advantage that more data can be collected in less time, with similar or even better data
quality than achieved with paper-and-pencil assessment. Thus, computerized assessment is a
promising innovation for sociometric asessment.
An important consideration in computerized nomination methods is the use of a one-choice
requirement. When children or young adolescents are asked to fill in a paper-and-pencil ques-
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tionnaire, they sometimes skip questions, either by accident or on purpose as they do not
know whom to nominate or do not wish to name a classmate for a certain question. The
findings in Chapter 3 showed that participants in particular skipped questions about socially
sensitive behaviors, such as victimization, physical aggression, and withdrawn behavior. The
newly d
 eveloped computerized questionnaire was therefore programmed in such a way that
participants could not proceed to the next question before nominating at least one classmate.
However, this raises some ethical concerns.
On the one hand, institutional review boards have the requirement that participants can opt
out whenever they want to. In the current computerized procedure, participants were allowed
to stop at any given moment, if they did not want to fill in any more questions or felt upset
while participating. However, they could not skip specific questions. As a result, the one-choice
requirement might induce feelings of coercion among participants. Even though there were no
indications that these feelings occurred in the current studies, it is a potential ethical concern.
On the other hand, it is important that scores are as accurate and reliable as possible when
studying socially sensitive topics such as victimization and aggression. A recent study showed
that the internal reliability of peer nominations largely depends on the participation rate; scores
become less reliable when a smaller proportion of a reference group participates (Marks et al.,
2013). One could therefore also argue that it is undesirable and maybe even harmful and unethical to draw conclusions about a child’s social behavior or position in the group when scores
are derived from the answers of a small (and potentially selective) subsample. The one-choice
requirement ensures that scores are based on the answers from all participants. Regardless of
one’s viewpoint on this issue, researchers should take both opposing views into consideration
when designing a study.
A way to prevent potential feelings of coerciveness is to provide careful verbal instructions as
described in the code of conduct for psychological data collection (American Psychological Association, 2002), in which the purpose of the questions, the meaning of anonymity and confidentiality,
and rules regarding participation are fully explained. Moreover, researchers can add the answer
option ‘I do not know anybody/I prefer not to answer’ to provide participants with the opportunity to skip a question. We know from a pilot study in our research group that on average 19%
of participants (e.g., 5 children in a classroom of 30) use this option for one or more questions.
If these children then had to indicate whom they would have chosen if they had to, the scores
highly correlated with the answers of the respondents who directly nominated classmates for
that question (rs between .89 and .99). This could be an important way to further develop and
improve computerized sociometric assessments.

How to Classify Children: Popular or Liked?
The previous studies examined ways to improve the sociometric data collection. In Chapter 4,
we examined a way to expand the use of sociometric data for analytic purposes. We s pecifically
focused on the development of a new classification system to cluster children into distinct
status groups. The new classification system combined children’s preference and popularity
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scores into a single framework, to represent the two distinct forms of social status. We first tried
to identify unique subtypes of peer status among large samples of children and adolescents
in Grades 3 to 8. These subtypes were cross-validated using a variety of behavioral correlates.
Moreover, we examined the stability of these status groups from one year to another.
In all age groups, children could be categorized in distinct groups of peer status when preference and popularity were incorporated into a single framework. Surprisingly, participants
did not clearly distinguish peers whom they liked from peers who they thought were popular
until Grade 8. Children who were disliked by most of their classmates were most often also
named as unpopular, whereas highly liked children were often also seen as popular. As such,
three unique status groups were found in elementary school (Grade 3 to 6) and the first year
of secondary school (Grade 7), called ‘unpopular-disliked’, ‘average’, and ‘popular-liked’. Each
of these subtypes were characterized by distinct behavioral profiles; the low status group was
characterized by negative behaviors (e.g., high on victimization and bullying, low on friendliness and prosocial behavior), whereas the high status group was characterized by positive
(e.g., high on friendliness and prosocial behavior, low on victimization) as well as negative
behaviors (e.g., high on bossy behavior). However, among adolescents in Grade 8 four unique
status groups were found called ‘unpopular-disliked’, ‘average’, ‘liked’ and ‘popular’. Thus,
highly liked peers were distinguished from highly popular peers. The highly liked subgroup was
characterized by positive behaviors (e.g., high on friendliness and prosocial behavior, low on
aggression and bullying), whereas popular adolescents showed a mixed behaviors profile (e.g.,
high on friendliness as well as aggression and bullying). Finally, cohort-sequential analyses
showed that the status groups were quite stable over time and changes in status were unlikely
to happen. In other words, adolescents in the unpopular-disliked and average clusters were
very likely to remain in these categories one to two years later. Popular-liked adolescents were
also likely to maintain their high status over time by transitioning into either popular or liked
clusters in Grade 8.
These findings are, to a certain extent, in line with previous studies on the development of
peer status and the distinction between preference and popularity. In general, children do
not clearly distinguish between preference and popularity, whereas adolescents do perceive
them as two distinct forms of social status (Cillessen & Borch, 2006; Cillessen & Mayeux, 2004). In the
current study, the correlation between preference and popularity showed a similar pattern;
it was high in childhood but decreased to moderate in adolescence. Also the classification in
unpopular-disliked, average, and popular-liked in childhood and early adolescence is in concordance with previous studies that classified children and adolescence on the basis of both peer
status measures (de Bruyn & Cillessen, 2006a; Lease et al., 2002; Rodkin et al., 2000). However, we did
not find separate groups of high status peers (e.g., liked versus popular) until participants were
around 14 years of age. Instead, some studies already found two groups of high status children
in Grade 4 to 6 (Lease et al., 2002; Rodkin et al., 2000).
One explanation for this discrepancy may lie in the key variables on which the categorization
was based. The current study based group categorization solely on peer preference and pop-
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ularity, whereas other studies included other behavioral variables to identify subtypes of peer
status (e.g.,, academic performance, social dominance, interpersonal competence). It could be
that children became more distinct in these additional behavioral measures, which allowed
researchers to identify more groups and also distinct groups of high status peers among y ounger
age groups (e.g. Lease et al., 2002; Rodkin et al., 2000). Thus, these separate high status groups at
younger ages may be a reflection of children being different in certain behaviors they display
rather than a reflection of them being distinct in their levels of preference and popularity.
The other explanation may lie in the fact that the children in the current study made the
transition to secondary education at a different age than the participants in previous (mostly
American) studies. In The Netherlands, children go to secondary education when they are
around 12 years. In other countries, they make this transition at a later age or they first go to
middle school and then to high school when they are around 14 years of age. The division of
one general form of high status (popular-liked status) into two separate forms of high status
(popular vs. liked) could be a deferred effect of the school transition. Adolescents in their first
year of secondary education may still have a frame of reference of peer status that is based
on their experiences in primary education. After the transition, they gradually see how older
adolescents distinguish peers they like and peers who are popular. It might take some time to
adjust these initial frameworks to the new experiences and standards in secondary school. It
could therefore be that the division of high status in Grade 8 is a delayed effect of the adjustments adolescents make and new experiences they have during their first year of secondary
school. At the same time, it could also just be an effect of development rather than transition,
as adolescents value popularity more around the age of 14 and thus distinguish between peers
they like and peers whom they admire (LaFontana & Cillessen, 2010). By replicating the current
study in a sample that makes the transition to secondary school at an earlier or later age one
could then examine whether a similar delayed effect occurs or whether it has to do with the
age of the participants.

Advances and Innovations in Sociometric Methods
The previously described studies all show different ways in which sociometric methods can be
extended and improved using new technologies. However, technology keeps on developing
and innovating rapidly. Especially the use of internet, mobile phones, and tablets has become
very common. In The Netherlands, 84% of 12-to-15 year-olds use the internet daily. Of these,
89% use their mobile phone to access the internet (Centraal Bureau voor Statistiek, 2013). In
addition, social networks sites such as Facebook and Twitter have become very popular. Of all
12-to-18 year-olds in The Netherlands, 93% are active on social network sites (CBS, 2013). These
technological innovations have created new opportunities for young people to connect with
others and to be popular among their peers.
On the one hand, these sites allow children to communicate with friends and family, to make
new friends, and to share ideas and interests with others (O’Keeffe, Clarke-Pearson, & Council
of Communications and Media, 2011). Research showed that these online activities can enhance
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children’s communicative, social, and even technical skills (Ito et al., 2010). On the other hand,
social media sites offer children new opportunities to harm and bully peers (Kowalski, Limber, &
Agatston, 2008). In general, cyberbullying is not as common as bullying and aggression in real
life (Lenhart & Madden, 2007) and most children who are victimized online are also victimized
in real life (Mitchell, Finkelhor, Wolak, Ybarra, & Turner, 2011; Sumter, Baumgartner, Valkenburg, & Peter,
2012). However, if children are victims of cyberbullying, the consequences can be severe and
persistent (Mitchell et al., 2011; O’Keeffe et al., 2011; Sumter et al., 2012). Thus, the technological
innovations provide new opportunities to develop relationships and to be liked or popular
among peers.
Unfortunately, research on online versus offline social status in childhood is limited. It could be
that children who are popular among their peers in real life have the skills and knowledge to
enhance their status with extensive online networks (e.g., social enhancement, Zywica & Danowski,
2008). It could also be that children who are unpopular or rejected by classmates compensate
for such negative experiences by meeting friends online and gaining popularity on the internet
(e.g., social compensation). Thus, it is unknown how popularity in real life corresponds with
being popular on social network sites. It is also unknown what online popularity really means
and how it can be defined. Can we also distinguish two types of status (Cillessen & Marks, 2011;
LaFontana & Cillessen, 2002; Parkhurst & Hopmeyer, 1998), namely being liked by many versus being
visible and admired? And how should we then measure online social status? When thinking
about new advances and innovations in sociometric methods, research should also take children’s online social networks into account and think of ways to measure relationships within
those networks.
At the same time, researchers can use the same technological innovations to measure classroom social relationships and status. For instance, tablets instead of computers can be used
to present questionnaires, mobile phones can be used to measure the amount and type of
communication between peers outside of school (Lenhart, Ling, Campbel, & Purcell, 2010; Underwood,
Rosen, More, Ehrenreich, & Gentsch, 2012), and researchers can analyze Big Data to find typical interaction patterns among youngsters in social media (Agrawal, Budak, El Abbadi, Georgiou, & Yan, 2014).
Thus, we can already think about new ways to extend and enhance traditional sociometric
measurements that also incorporate children’s online opportunities to develop relationships
and to be accepted or popular among peers.

Being Close to Others
Having thought about new ways to measure peer relationships, we presented a new factor
that could influence the development and maintenance of peer relationships. At the beginning
of this dissertation we presented the classic finding that one of the best predictors of people’s
close relationships is the distance between them (Back et al., 2008; Festinger et al., 1950; Jackson-
Dwyer, 2013). In the current dissertation, we further extended this classic finding by examining
the importance of physical proximity for peer relationships in the classroom.
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We first examined how children’s social status was associated with classroom seating
arrangements determined by teachers and determined by children themselves. When examining
teacher-determined seating arrangements, we found that children were generally less liked,
but not less popular when they sat towards the boundaries of the classroom in the beginning
of the year. We also found that classmates who sat closer to each other in the classroom liked
each other more and perceived each other as more popular. When children could make their
own seating arrangements, children placed classmates with a high status closer to themselves.
Moreover, when children placed a classmate closer to themselves, they rated that peer higher
in likeability and popularity. They also received higher ratings in return. Taken together, the
results showed that where student sit in the classroom every day is associated with their
perceptions of classroom social status and that children use seating arrangements to express
such perceptions.
Next, we examined how friendships and peer groups were associated with classroom seating arrangements. As expected, friends were more likely to be members of the same peer
group and vice versa (Gest et al., 2007). Still, unique associations with proximity were found,
which were often moderated by gender. Male peer group members were more likely to be
friends when they sat close to each other. Proximity was not associated with friendship for
females or males who were in different peer groups. With regard to peer group membership,
significant associations with proximity were found for both males and females. Females were
more likely to be members of the same peer group when they sat closer to each other in the
classroom, regardless of whether they were friends or not. Males were also more likely to be
group members when they sat in closer proximity, but only when they were mutual friends.
When examining proximity between opposite-sex classmates, no significant associations with
friendship or with peer group membership were found.
In our final study, we wanted to know what would happen with the relationship between
classmates if the classroom seating arrangements are changed for an extended period of time.
We identified pairs of children of which at least one child disliked the other. In the experimental condition, we then decreased the distance between these target dyads, so that these
children were seated closer to each other (but not next to each other). The children sat in this
new classroom arrangement for 10 to 12 weeks. In the control classrooms, target dyads were
identified in the same way, but no new classroom arrangement was implemented. Instead,
teachers followed their normal practices. We hypothesized that the decrease in distance in the
experimental classrooms would promote a more positive peer relationship.
It appeared that the rearrangement of the seating indeed promoted more positive peer relationships. In both the control and experimental condition, children who were disliked at the
beginning of the year received higher ratings at the post test. However, this increase in likeability ratings was stronger in the experimental condition and was especially found for children
who were perceived most negatively at the beginning of the year. To illustrate, these children
were initially rated as highly disliked (e.g., a 1 on a scale from 1 to 7) and rated as average
liked (e.g., a 3.5 on average) after the experimental manipulation. When looking at changes at
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the classroom level, we found that the general increase in victimization and withdrawal over
time was reduced in the experimental condition relative to the control condition. However,
relational aggression went up in the experimental condition. These results show that a careful
manipulation of the physical distance between classmates can improve their relationship and
to certain extent also overall classroom climate.

Potential Underlying Mechanisms
Together, these studies showed that physical proximity in the classroom is associated with children’s relationships with classmates and can improve negative relationships. However, neither
of these studies can explain why proximity is associated with more positive perceptions and
relationships. On the one hand, the associations between physical proximity and positive peer
relationships can be explained by mere exposure. Mere exposure is the phenomenon in which
repeated exposure to an object or person leads to familiarity with that stimulus. As a result,
people become more positive about that object or person (Bornstein, 1989; Rhodes et al., 2001;
Zajonc, 1968, 2001). When children sit close to each other, they see each other more frequently
and are exposed to each other more often. Thus, the experimental manipulation may have
simply enhanced exposure which in turn induced liking.
Others have argued that the effect of physical proximity does not come from mere exposure
only, but from the reinforcement that stems from the social interaction with the person one is
exposed to. According to intergroup contact theory and the contact hypothesis, people have
more opportunities to interact if they are brought together. As a result they will get to know
each other better and conflict will reduce (Allport, 1954; Pettigrew, 1998; Pettigrew & Tropp, 2006).
When children are placed closer to each other in the classroom, it is easier to talk to each other
or collaborate with one another on several academic tasks. Thus, the experimental manipulation of distance may have induced liking through more frequent and positive interactions.
Future research should examine the underlying mechanism to better understand how physical
distance influences interpersonal perceptions and relationships.

Differences Related to Time of the Year
In the introduction of this dissertation, you were asked to think about a classroom full of classmates. When questioning people about these childhood memories, people often say that the
seating arrangements changed throughout the course of the year. Indeed, teachers often tell
their students that it is time for a change on the first school day after a vacation (e.g., autumn
break, Christmas, spring break). In the current dissertation, the seating arrangements were
therefore measured repeatedly and at varying times within the school year. As a result, we
could look at the importance of time of assessment as well as the persistence of the associations between classroom seating arrangements and peer relationships.
The findings of Chapter 5 indeed demonstrated that the associations between proximity in
the classroom and peer relations differ throughout the course of the school year. First, seating
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arrangements at the start of the school year were associated with classroom judgments of
liking and with dyadic perceptions of liking and popularity. Yet, seating arrangements in spring
were only associated with dyadic perceptions of liking and no longer with group judgments of
liking or popularity. Thus, distance seems to be more strongly related to status at the beginning
of the year when relationships are developing. When peer relationships are established and
classroom norms for status have been determined, seating arrangements may be of lesser
importance.
This may be especially true for perceptions of popularity. We found that classmates perceived
each other as more popular when they sat closer to each other in the beginning of the year.
However, this association did not last until February/March, nor were seating arrangements in
early spring related to popularity. Thus, when the group agrees on who is popular and who is
not, seating arrangements may no longer affect individual or group judgments. This supports
the idea that popularity is a measure of impact and reputation within the entire group, whereas
liking is more dyadic and based on personal preference (Cillessen & Marks, 2011; LaFontana &
Cillessen, 2002). The same might be true for friendships and peer groups. Friendships are based
on mutual affection, support, and intimacy (Hartup & Stevens, 1997; Rubin et al., 2006), whereas
peer groups are often based on stereotypes and reputation (e.g., ‘the nerds’, ‘the gothics’, ‘the sports
people’; Bradford Brown & Dietz, 2009). Thus, one could hypothesize that seating arrangements are
especially important for the development of peer group membership at the beginning of the
year, whereas the association between physical proximity and dyadic judgments between
friends are relatively stable throughout the year. Future studies may therefore include multiple
assessments of seating arrangements throughout the school year in order to examine variations in the strength of the associations with children’s peer relationships.
Knowing that the strength of the association between proximity and peer relationships differs
throughout the school year and depends on the type of relationship that is measured, it would
be interesting to examine whether the positive effects of changed seating arrangements vary
throughout the school year. The rearrangement described in Chapter 7 was conducted once in
the beginning of the year and lasted for 12 to 14 weeks. Could the same effects be observed
when children are placed at different seats in early spring or in the final weeks of the school
year? Perhaps the consequences of seating rearrangements can only be found when relationships are formed or renewed. When relationships have been established by experiences
throughout the school year, seating arrangements may no longer change students’ perceptions
of one other.
Finally, not only the time within the year may matter, but also the amount of time that children spend in proximity to each other. The studies in this dissertation took place in elementary
schools where children spend the majority of the day in the same classroom with the same
peers in the same seating arrangements. However, seating arrangements sometimes change
between lessons or over the course of a lesson. For example, teachers place students temporarily at a different seat or in a different group of classmates for additional instruction or to
promote collaborative learning (Kutnick et al., 2002; Kutnick & Kington, 2005). We did not look at the
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effects of such temporary changes, nor have we looked at the amount of time children sat in
the specific seating arrangement. Although experimental studies have shown that physical
closeness at first encounter already predicts future relationships (Back et al., 2008), it is also
known that contact duration strengthens positive perceptions (Pettigrew, 1998). Future studies
should therefore examine the minimum amount of time needed to observe an association
between children’s relationship with classmates and their physical closeness in the classroom.

Developmental Differences
The current studies were all conducted with 10-to-12 year-old children in their final years of
primary education in The Netherlands. At that age, children are in school around 6 hours a
day and 5 days a week. Most of that time, they sit in a classroom surrounded by classmates.
This made them a particularly interesting group of participants for this new line of research on
physical proximity and peer relationships. However, there are reasons to expect age-related
differences or developmental changes with regard to the importance of seating arrangements
for youth’s relationships with peers.
First, peers become more important when children become older (Rubin et al., 2009). Friends are
important sources of emotional support especially in adolescence (Hartup & Stevens, 1997). At the
same time, adolescents are increasingly interested in romantic partners and other-sex peers
(Dijkstra & Veenstra, 2011; Feiring, 1999; Furman & Wehner, 1997). One could therefore hypothesize
that closeness to best friends in the classroom becomes increasingly important in adolescence.
Or, that proximity may become more important for the development of mixed-sex or romantic
relationships. At the same time, adolescents become more independent and their social network expands beyond the school context (Bradford Brown & Dietz, 2009). They have part-time
jobs and are member of a sports team or other clubs. Thus, they can easily meet with a
classmate after school or spend time with peers other than classmates. One could therefore
also hypothesize that being physically close to specific peers in the classroom becomes less
important. Thus, opposing hypotheses with regard to age-related differences can be formed
and should be tested in future research.
In addition, there is an important contextual change that occurs when children become older,
namely the transition to secondary school. Unlike children in elementary classrooms, adolescents
in secondary education often can decide where they want to sit in the classroom. Based on
the findings of Chapter 5, one can expect that adolescents will then use the classroom seating
arrangements to express their relationship with classmates. Thus, they will prefer to sit next to
peers they like or admire, such as friends and peer group members. As a result, the associations
between classroom seating and peer affiliations will be more striking. At the same time, the
effects of an experimental manipulation may be limited or even absent. Even if teachers in
secondary schools would arrange the classroom seatings, adolescents are in different classrooms
with varying arrangements throughout the school day. Thus, they no longer sit close to the same
peers all day, but next to different peers for shorter durations. As a result, a planned rearrangement of classroom seatings may no longer be effective to improve negative relationships.
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The Invisible Hand of the Teacher
Children not only spend time with their classmates, but teachers are also part of their daily
lives. Surprisingly however, research on the role of teachers in children’s peer relationships is
limited (Farmer et al., 2011). Farmer and colleagues therefore introduced ‘the invisible hand of
the teacher’ – a metaphor for the relatively understudied teacher practices and processes that
impact classroom social ecology and peer relationships. In their theoretical framework they
explained how teachers can impact their students’ peer relationships. First, teachers can set the
tone for positive peer relationships by establishing good rapport with each individual student
and with the classroom as a whole. Second, they can teach children about the importance of
social values and dynamics, and how to establish a successful peer community. Next, teachers
set the rules of acceptable social behavior, by means of which they can intervene in classroom
social structures when students are excluded or when there is an imbalance of power between
classmates. Finally, they facilitate and manage activities that foster social interactions between
classmates. Thus, teachers are not only important for their students’ cognitive development,
they also influence their peer relationships (Farmer et al., 2011; Hughes, 2012). The way in which
teachers arrange the classroom seatings is one aspect of the ‘invisible hand.’
However, teacher strategies and their reasons for making seating arrangements were not measured in this dissertation. The associations between proximity and peer relationships in the
classroom partly may be explained by teachers’ knowledge of pre-existing relationships. For
instance, teachers may place children next to each other who they thought liked each other or
were friends. Studies on temporary seating arrangements have shown that teachers sometimes
group students according to academic ability, yet allowing friends to sit next to each other as
long as they do not disrupt class (Kutnick et al., 2002; Kutnick & Kington, 2005). We also found that
friends sat slightly closer to each other than non-friends and that peer group members sat
slightly closer to each other than adolescents who were not group members. Thus, part of
the associations between proximity and peer relationships may be explained by the fact that
teachers create classroom arrangements that mirror existing relationships. At the same time,
we know from our results in Chapter 2 and from other studies that teacher reports of children’s
peer relationships generally agree only moderately with peer reports (Gest, 2006; Neal et al., 2011).
Even if teachers intended to place children together whom they thought were friends, they may
not always correctly have done so. Future research on proximity and peer relationships should
therefore incorporate teachers’ goals and strategies when investigating seating arrangements.
First, we should examine whether teachers actually consider developing or improving social
relationships as important goals when making seating arrangements. Although research is very
limited, some initial results indicate that most teacher strategies are aimed at academic performance and motivation, such as academically homogeneous or heterogeneous groups, rather
than reinforcement of peer relationships (Gest & Rodkin, 2011; Gremmen, 2014). Yet, recent findings
show that teachers have multiple goals at the same time (between 2 to 19 unique reasons) and
that these goals concern children’s academic as well as social development (Gremmen, 2014).
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Second, we can examine the correspondence between teachers’ intentions and the actual
arrangement they make. Their goal may be to have groups that are mixed in terms of gender
and academic ability and to have at least one good friend for each child in a group. However,
the actual arrangement may only represent the heterogeneity in gender and academic ability
and not the grouping of friends, either because teachers have incomplete knowledge of the
social relationships or because teachers had to compromise in their goals.
Third, by documenting teachers’ goals and strategies, we can gain more insight in whether the
degree of correspondence between teachers’ goals and the arrangements they make affects
the development of classroom peer relationships. In other words, when teachers want to
reinforce existing friendship and place friends next to each other, does this really promote and
support friendships as perceived by the children themselves? Finally, if we know what teachers
aim for when arranging seatings, we can examine whether an experimental rearrangement
of seats based on these goals has actual effects on youth’s social development. For instance,
if teachers want to target hostility, we can examine whether two children who are mutually
aggressive will like each other more and behave more positively towards each other when
they are placed closer together for an extended period of time. This will inform us about the
generalizability of the manipulation of the seating arrangement to other selection criteria as
well as possible limitations.
By gaining more insight in teachers’ goals, the way in which they usually arrange seatings, and
their effect on children’s actual relationships, we can develop guidelines for education programs. Until now, teacher receive little or no training in arranging classroom seatings and the
few guidelines available mostly concern academic performance rather than promoting positive
peer relationships. However, by focusing on these common practices, the results can be easily
translated and disseminated into recommendations and guidelines to provide teachers with
valuable knowledge of effective classroom management.

Applied Perspective
In this dissertation, we presented several different advances and innovations in sociometric
research. We also introduced a new measure of physical proximity in the classroom and were
one of the first to show that physical proximity between classmates is associated with their
peer relations. Yet, what are the implications of these findings for peer relations research? How
can these new techniques and findings be used to improve and support teachers’ knowledge
and skills?
First, we may want to weigh children’s nominations or ratings given to others according to
their interpersonal distance. The findings in this dissertation showed that children perceived
each other more positively when they sat closer to each other in the classroom and they
were more likely to be friends or member of the same peer group. One could therefore argue
that children may actually know more about the behaviors and relationships of near seated
classmates as they can see each other’s behaviors more easily and are more likely to have a
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close relationship. At the same time, the positive associations between status (Chapter 5) or
peer groups (Chapter 6) and proximity can be interpreted as an overestimation or incorrect
perception of a relationship. For instance, children who sit close to each other may like each
other more, but this does not mean that they have a high status in the entire group. They may
actually overestimate each other’s status. Moreover, as peer groups were based on agreement
between all classmates, the findings of Chapter 6 can also mean that children who sit closer
to each other are more likely to be perceived as peer group members even though they may
not name themselves as member of the same peer group. Future research should examine
whether children are more accurate in their perceptions when they are close to each other or
whether their perceptions are overly positive and less accurate. These findings will inform us
whether and how we should weigh the scores of children’s individual nominations or perceptions when questioning them about classmates’ behavior and relationships.
Second, we should think about ways to improve and support teachers’ understanding of classroom peer relationships and their skills to manage them. In this dissertation we demonstrated
that computerized assessment has the major advantage that more data can be collected in less
time, with similar or even better data quality than achieved with paper-and-pencil assessment.
We also showed that a careful manipulation of the physical distance between classmates can
improve negative relationships. This knowledge can be used to develop a new educational
tool that would inform teachers about the peer relations in their classroom and assist them in
designing classroom seating arrangements that foster positive peer relationships. For example, teachers and children can be asked to fill in a computerized sociometric questionnaire.
Immediate feedback about the social relationships in the classroom and agreement between
teachers and peers can be given by means of a report. And finally, the tool can generate a
classroom seating arrangement that is in line with teachers’ personal goals and preferences
and children’s reports of problematic relationships. Such a tool will have several advantages.
It will be a relatively easy and low-cost method that does not interfere with the school curriculum or daily classroom routines and does not require extensive training or professional
assistance. Moreover, it will inform teachers of the relationships in the classroom and will track
the development of (problematic) relationships. Especially today, when schools need to pay
more attention to children’s well-being but may not have sufficient financial resources to do so,
there is an increasing need for knowledge and inexpensive tools to help teachers stimulate and
promote positive classroom relationships and a positive classroom atmosphere that optimally
supports children’s learning.

Closing Remarks
We started this dissertation with an illustration of the classic finding that physical proximity
is one of the best predictors of whether two people will form a relationship (Jackson-Dwyer,
2013). Although the association between physical proximity and psychological closeness is
well-known and often replicated, we were one of the first to examine this association among
children in their daily lives at school. In order to examine this association, we first presented
three innovations in the sociometric assessment of classroom peer relationships and introduced
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CHAPTER 8

a new measure of physical proximity at school. The findings showed that physical proximity
in the classroom is associated with children’s social status, friendships, and even larger peer
groups. Moreover, we showed that a careful manipulation of physical distance between classmates can improve negative relationships. Together, these studies presented a new line of
research in educational and developmental psychology that provides insight in the importance
of classroom seatings for youths’ social development. Many more steps need to be taken to
replicate and further extend these results. But next time you step into a room full of people,
you may want to reconsider that empty seat next to a stranger or maybe even the person you
have avoided lately. Who knows where it will lead…
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Summary
This dissertation examined the association between physical proximity and relationship formation in classrooms. The association between physical proximity and relationship formation as
a classic finding in psychological science, that has typically between studied among adults in
experimental settings or in the workplace (see Back, Schmukle, & Egloff, 2008; Festinger, Schachter, &
Back, 1950; Latané, Liu, Nowak, Bonevento, & Zheng, 1995; Little, 1965; McAndrew, 1993). In the current
dissertation, the classic association between proximity and relationships was examined in an
entirely different and surprisingly understudied setting: the school classroom. It was examined
whether physical proximity between students in elementary school classrooms is associated
with the occurrence and development of their peer relationships. Before doing so, current
methods for measuring peer relationships in the classroom were examined and potential
enhancements of these methods examined and tested.

Advances and Innovations of Sociometric Methods
When studying children’s social development or peer relationships at school, one of the first
questions to address is whom the source of information should be: children themselves, their
parents, or their teachers. In many studies, children are questioned using peer nomination
methods, also known as sociometric methods. Children are given a questionnaire that includes
several sociometric questions. For instance, children are asked “who are most popular” or “who
are most aggressive” in their classroom. Each child then nominates as many peers as she or he
sees fit for each question by writing down their peers’ names or code numbers. For decades,
these methods have been used to measure social status and a variety of behavioral characteristics (Bukowski et al., 2012) and have been shown to be highly reliable and valid measurement
instruments (e.g., Cillessen & Marks, 2011).
However, practical considerations and ethical concerns may be reasons to turn to teachers instead. In Chapter 2, we examined whether teacher nominations can provide a reliable and valid
alternative to peer nominations. We demonstrated that there is considerable overlap between
teacher and peer nominations of preference and popularity. Moreover, we found that the distinct behavioral profiles ascribed to students at varying levels of popularity and preference were
in general the same for teachers and peers. The only notable differences were found among
highly popular children; teachers did not distinguish average children from popular children in
terms of victimization and overt aggression, whereas peers did. Together, these findings suggest that teachers are a valuable additional source of information about social status, especially
when peer nominations are not possible or feasible. However, one should be cautious in using
them as a replacement of peer judgments.
A second issue when designing a study on peer relations is how to collect sociometric data
among a large number of participants. Traditionally, children are provided with a paper ques-
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tionnaire and are asked to fill in their answers by hand, which is rather time consuming. Subsequently, data processing requires a significant amount of time as data needs to be entered
manually by the research team. We therefore developed a computerized sociometric procedure
and compared the reliability and validity of computerized and traditional nomination methods
(Chapter 3). In general, computerized assessment yielded more nominations and fewer missing
data. Correlations among behavioral and relational constructs followed similar patterns in both
methods, but were generally stronger in the computerized method. Moreover, the internal
consistency of constructs was higher in the computerized method, while agreement among
voters and predictive validity were the same between methods. Together, the findings showed
that computerized assessment has the major advantage that more data can be collected in less
time with similar or even better data quality than achieved with paper-and-pencil assessment.
Thus, computerized assessment is a promising innovation for sociometric research.
Third, we examined a new way to classify children into distinct status groups (Chapter 4). The
new classification system combined children’s preference and popularity scores into a single
framework, to represent the two distinct forms of social status (e.g., being liked by peers vs.
being popular among peers). Three unique status groups were found in elementary school
(Grades 3 to 6) and the first year of secondary school (Grade 7), labeled ‘unpopular-disliked’,
‘average’, and ‘popular-liked’. This classification showed that children and early adolescents
did not distinguish peers they liked from peers who were popular in their classroom. However,
among adolescents in Grade 8, four unique status groups were found labeled ‘unpopular-
disliked’, ‘average’, ‘liked’, and ‘popular’. Thus, adolescents did differentiate liked peers from
popular peers, but only around the age of 14 and not earlier. The cohort-sequential analyses
showed high stability in group membership, especially among high status youth. High status at
a young age appeared to have the most positive prospects; it was very stable over time and a
drop in status was unlikely to happen. Together, the findings of this study show that preference
and popularity become distinct forms of peer status in middle adolescence, emphasizing the
importance of a developmental perspective when examining peer status.

Being Close to Others
After investigating new ways to measure peer relationships, we examined a new factor that
could influence the development and maintenance of peer relationships at school. As mentioned, one of the best predictors of people’s close relationships is the distance between them
(Back et al., 2008; Festinger et al., 1950; Jackson-Dwyer, 2013). In the current dissertation, we further
extended this classic finding by examining the role of physical proximity in child and adolescent
peer relationships in the classroom.
In order to examine proximity in the classroom, we had to develop an operational definition
and measurement if it as none were available. Teachers were asked to draw a map of the
default seating arrangement of their classroom as accurately and precisely as possible. Next,
proximity was defined as the number of desks and passage ways between children as a suitable
and ecologically valid operationalization of the distance between children in a classroom. For
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each pair of classmates we counted the number of desks and aisles in front of or behind them
(horizontally) and in between them (vertically). Using these numbers, the Euclidean distance
was then computed (Figure 1). For example, if Child A sat 5 seats and 2 aisles away from Child
B (horizontally) and 4 seats and 1 aisle behind her, the distance between A and B was √(7²
+ 5²) = 8.60. We were able to apply this procedure to all types of seating a rrangements that
varied between classrooms (e.g., rows, group arrangements).

72
+

52
)=

8.
60

B

√(

5

A

7

TEACHER
FIGURE 1 Example of distance calculation

Having developed this new measure of physical proximity in the classroom, we examined its
association with children’s social relationships in three different studies. First (Chapter 5), we
examined how children’s social status was associated with classroom seating arrangements
determined by teachers and determined by children themselves. When examining teacher-
determined seating arrangements, we found that children were generally less liked, but not
less popular when they sat towards the boundaries of the classroom in the beginning of the
year. We also found that classmates who sat closer to each other in the classroom liked each
other more and perceived each other as more popular. When children could make their own
seating arrangements, children placed classmates with a high status closer to themselves.
Moreover, when children placed a classmate closer to themselves, they rated that peer higher
in likeability and popularity. They also received higher ratings in return. Together, the results
showed that where a student sits in the classroom is associated with their perceptions of classroom social status and that children use seating arrangements to express such perceptions.
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Next (Chapter 6), we examined how friendships and peer groups were associated with classroom seating arrangements. As expected, friends were more likely to be members of the same
peer group and vice versa (see also Gest et al., 2007). Still, unique associations with proximity
were found, which were often moderated by gender. Male peer group members were more
likely to be friends when they sat close to each other. Proximity was not associated with
friendship for females or males who were in different peer groups. With regard to peer group
membership, significant associations with proximity were found for both males and females.
Females were more likely to be members of the same peer group when they sat closer to each
other in the classroom, regardless of whether they were friends or not. Males were also more
likely to be group members when they sat in closer proximity, but only when they were mutual
friends. When examining proximity between opposite-sex classmates, no significant associations with friendship or with peer group membership were found. Together, these findings
show that physical proximity as determined by the classroom seating arrangement is uniquely
associated with friendship and peer group membership.
In our final study (Chapter 7), we examined what would happen with classroom peer relationships the classroom seating arrangements are changed for an extended period of time. We
identified pairs of children of which at least one child disliked the other. In the experimental
condition, we then decreased the distance between these target dyads, so that these children
were seated closer to each other (but not next to each other). The children sat in this new
classroom arrangement for 10 to 12 weeks. In the control classrooms, target dyads were
identified in the same way, but no new classroom arrangement was implemented. Instead,
teachers followed their normal practices. We hypothesized that the decrease in distance in the
experimental classrooms would promote a more positive peer relationship.
It appeared that the rearrangement of the seating indeed promoted more positive peer relationships. In both the experimental and control condition, children who were disliked at the
beginning of the year received higher ratings at the post-test. However, this increase in likeability ratings was stronger in the experimental condition and was especially found for children
who were perceived most negatively at the beginning of the year. To illustrate, these children
were initially rated as highly disliked (e.g., a 1 on a scale from 1 to 7) and rated as average
liked (e.g., a 3.5 on average) after the experimental manipulation. When looking at changes
at the classroom level, we found that a general increase in victimization and withdrawal over
time was reduced in the experimental condition relative to the control condition. However,
relational aggression went up in the experimental condition. These results show that a careful
manipulation of the physical distance between classmates can improve their relationship and
to certain extent also overall classroom climate.

SUMMARY

Conclusions
Enhancements in sociometric methods:
–	Teacher nomination methods can be used as a valid measure of social status among children,
especially in situations when peer nomination methods are not possible or feasible.
–	Computerized assessment has the major advantage that more data can be collected in less
time, with similar or even better data quality than already achieved with standard socio
metric methods.
–	Preference and popularity become distinct forms of peer status in middle adolescence,
emphasizing the importance of a developmental perspective when examining peer status.
Being to close others:
–	Physical proximity in the classroom is associated with children’s social status, friendships,
and even larger peer groups.
–	A careful manipulation of physical distance between classmates can improve negative relationships and to a certain extent also overall classroom climate.
–	Although many more steps need to be taken to replicate and further extend the current
results, the current studies support a new focus on physical proximity in the classroom to
help teachers stimulate and promote positive classroom relationships and a positive classroom atmosphere that optimally supports children’s social development.
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Samenvatting
In dit proefschrift is onderzocht of fysieke nabijheid van klasgenoten samenhangt met gevoelens van verbondenheid. Dat fysieke nabijheid en sociale relaties met elkaar samenhangen is
een bekend fenomeen in de psychologie: hoe aardiger we iemand vinden, hoe dichter we bij
die persoon willen zijn. Omgekeerd worden relaties ook beïnvloed door fysieke afstand. Breng
mensen bij elkaar in één ruimte, laat ze met elkaar praten, en na verloop van tijd denkt men
veel positiever over elkaar. Dit fenomeen is veelal bekeken bij volwassenen in experimentele
onderzoeken of in onderzoeken op de werkplek. In dit proefschrift bekijken we dit fenomeen
echter in een totaal andere en verassend weinig onderzochte context: de schoolklas. We hebben
namelijk gekeken naar het belang van fysieke nabijheid voor de sociale relaties in de klas. Maar
alvorens dit te doen, hebben we eerst bestaande onderzoeksmethodes voor het meten van relaties met leeftijdsgenoten bekeken en beoordeeld of deze methodes verbeterd konden worden.

Ontwikkeling en innovatie van sociometrische methodes
Wanneer je de sociale relaties op school wilt onderzoeken, dan is één van de eerste overwegingen wie de beste informant is: de kinderen zelf, hun leerkrachten of hun ouders? In veel studies
die eerder al zijn uitgevoerd worden kinderen bevraagd met behulp van de zogenaamde peernominatie methode. Deze methode staat ook bekend als de sociometrische methode. Kinderen
krijgen hierbij een lijst met diverse sociometrische vragen. Zo wordt bijvoorbeeld gevraagd
‘welke klasgenoten zijn het meest populair?’ of ‘wie zijn het meest agressief?’. Vervolgens
noemt elk kind zoveel (of weinig) klasgenoten die hij of zij bij de vraag vindt passen door de
namen of de codenummers van de klasgenoten op te schrijven. Deze methode is tientallen
jaren gebruikt om de sociale status en de gedragskenmerken van kinderen te meten (Bukowski
et al., 2012). Dit is tevens een zeer betrouwbare en valide meetinstrument gebleken (zie o.a.
Cillessen & Marks, 2011).
Praktische overwegingen of ethische bezwaren kunnen er echter toe leiden dat onderzoekers
er toch voor kiezen om leerkrachten in plaats van de leerlingen te bevragen. In hoofdstuk 2
hebben we daarom onderzocht of leerkrachtnominaties een betrouwbaar en valide alternatief
kunnen zijn voor de peernominatie methode. Hierbij is gekeken naar met name het meten
van twee vormen van sociale status, namelijk geliefdheid (c.q. aardig gevonden worden) en
populariteit. Voor beide vormen van sociale status vonden we aanzienlijke overlap tussen de
nominaties van leerkrachten en leerlingen. We toonden ook aan dat de gedragskenmerken die
leerkrachten aan kinderen met een bepaald niveau van populariteit en geliefdheid toeschreven, veelal vergelijkbaar waren met de gedragskenmerken die leerlingen aan deze kinderen
toeschreven. Het belangrijkste verschil werd gevonden met betrekking tot de gedragingen die
werden toegeschreven aan zeer populaire kinderen; leerkrachten maakten geen onderscheid
tussen gemiddeld en zeer populaire kinderen in termen van gepest worden en openlijke agressie, terwijl leerlingen dat wel deden. Deze bevindingen laten zien dat leerkrachtnominaties
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een waardevolle, aanvullende bron van informatie kunnen vormen aangaande het meten van
sociale status. Dit met name wanneer peernominatie methodes niet mogelijk of haalbaar zijn.
Echter, men zou behoedzaam moeten zijn om leerkrachtnominaties te gebruiken als volledige
vervanging van peernominaties.
Een tweede overweging bij het opzetten van een studie naar relaties tussen klasgenoten is de
vraag hoe je de sociometrische data verzamelt bij grote aantallen deelnemers aan de studie.
Van oudsher krijgen kinderen papieren vragenlijsten om in te vullen. Dit kan een tijdrovende
klus voor kinderen zijn. Bovendien vergt de dataverwerking veel tijd en is er de kans op het
maken van foutieve datapunten door handmatige invoer.. We hebben daarom een gedigitaliseerde sociometrische vragenlijst ontwikkeld en hebben vervolgens de betrouwbaarheid en
validiteit van de digitale en papieren vragenlijst met elkaar vergeleken (Hoofdstuk 3). De digitale vragenlijst resulteerde in meer nominaties en in minder ontbrekende of incorrect ingevulde
datapunten. De correlaties tussen de verschillende gedragingen en relationele eigenschappen
lieten bovendien bij de digitale afname een vergelijkbaar patroon zien als bij de papieren afname, maar waren meestal sterker wanneer het gemeten was met de digitale vragenlijsten.
Verder was de interne consistentie beter wanneer de vragenlijst was ingevuld op computers.
Echter, waren er geen verschillen tussen de digitale en papieren afname wanneer we keken
naar de overeenstemming tussen de leerlingen en de predictieve validiteit. Concluderend laten
de resultaten zien dat met behulp van computergestuurde vragenlijsten meer data in minder tijd
verzameld kan worden, terwijl dezelfde en soms zelfs betere kwaliteit data verkregen wordt in
vergelijking met de standaard papieren sociometrische vragenlijsten. De digitale vragenlijst is
dan ook een veelbelovende innovatie voor toekomstig sociometrisch onderzoek.
Naast deze innovaties bij het opzetten van sociometrisch onderzoek, hebben we een nieuwe
ontwikkeling bij het verwerken van sociometrische data onderzocht (Hoofdstuk 4). Zo hebben we een nieuw classificatiesysteem ontwikkeld voor het categoriseren van kinderen in
verschillende statusgroepen. In tegenstelling tot andere classificatiesystemen, hebben we de
twee unieke vormen van sociale status (geliefdheid en populariteit) beiden gebruikt in één
classificatiesysteem. De clusteranalyses lieten zien dat in het basisonderwijs en in het eerste
jaar van het voortgezet onderwijs er drie unieke statusgroepen aanwezig waren, namelijk ‘onpopulair niet geliefd’, ‘gemiddeld’ en ‘populair-geliefd’. Echter, bij adolescenten in het tweede
jaar van het voortgezet onderwijs vonden we vier unieke statusgroepen, namelijk ‘onpopulair
niet geliefd’, ‘gemiddeld’, ‘geliefd’ en ‘populair’. Hieruit blijkt dat adolescenten vanaf de leeftijd van 14 jaar onderscheid maken tussen hoge niveaus van geliefdheid en hoge niveaus van
populariteit. De cohortsequentiele analyses toonden daarnaast aan dat de toewijzing aan
een statusgroep heel stabiel was over tijd, vooral voor de kinderen met een hoge status. Het
hebben van een hoge status op jonge leeftijd had de meest positieve vooruitzichten: de hoge
status bleef stabiel over tijd en een daling was onwaarschijnlijk. Al met al tonen deze resultaten aan dat geliefdheid en populariteit unieke, onderscheidende vormen van sociale status
zijn in adolescentie, maar in mindere mate unieke vormen van status zijn in de kindertijd of in
het begin van de adolescentie. Dit benadrukt het belang van een ontwikkelingsperspectief bij
het onderzoeken van relaties tussen leeftijdsgenoten.
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Nabijheid
Na het onderzoeken van potentiële verbeteringen voor het meten van relaties met leeftijdsgenoten, hebben we ons gericht op een nieuwe factor die de ontwikkeling van relaties met
leeftijdsgenoten mogelijk kan beïnvloeden: fysieke nabijheid. Zoals al eerder is aangegeven
is fysieke afstand een van de beste voorspellers van iemands persoonlijke band met anderen
(Back et al., 2008; Festinger et al., 1950; JacksonDwyer, 2013). In het huidige proefschrift hebben we
dit klassieke fenomeen als basis genomen om het belang van fysieke nabijheid voor de sociale
relaties in de klas te onderzoeken.
Om fysieke nabijheid in de klas te kunnen meten hebben we een nieuwe operationele d
 efinitie
en meting ontwikkeld. Leerkrachten werden gevraagd om de reguliere tafelopstelling in de
klas zo nauwkeurig mogelijk te tekenen. Vervolgens hebben we nabijheid gedefinieerd in
termen van het aantal tafels en gangpaden tussen twee leerlingen. Deze operationalisering
van fysiek afstand in een klaslokaal leek ons zowel ecologisch valide als praktisch hanteerbaar.
Voor elk mogelijk paar klasgenoten telden we het aantal tafels en gangpaden die hen horizontaal (van voor naar achter in de klas) en verticaal (van links naar rechts in de klas) scheidden.
De stelling van Pythagoras werd vervolgens gebruikt om de fysieke afstand in de klas te berekenen (zie Figuur 1). Wanneer leerling A bijvoorbeeld 5 zitplaatsen en 2 gangpaden van leerling B zat (horizontaal) en 4 zitplaatsen en 1 gangpad achter leerling B (verticaal), dan was de
afstand tussen leerling A en B √(7² + 5²) = 8.60. Met behulp van deze operationalisatie waren
we in staat om de fysieke afstand tussen leerlingen in elke klas op gelijke wijze te meten ook
al waren de klasopstellingen verschillend (rijen, groepen, Uvormen).
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FIGUUR 1 Voorbeeld van de berekening van fysieke afstand
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Nadat we deze nieuwe meting voor fysieke afstand in de klas hadden ontwikkeld, hebben
we in drie verschillende studies het belang van fysieke afstand voor de sociale relaties tussen
klasgenoten onderzocht. Allereerst bekeken we hoe de sociale status van kinderen gerelateerd
was aan de feitelijke indeling van de klas, zoals bepaald door de leerkracht en aan de indeling
van de klas zoals gewenst door de leerlingen zelf (Hoofdstuk 5). Op basis van de feitelijke indeling bleek dat kinderen over het algemeen minder geliefd maar niet minder populair werden
gevonden door hun klasgenoten, wanneer zij bij aanvang van het schooljaar aan de randen
van de klas zaten. We vonden ook dat klasgenoten die dichter bij elkaar in de klas zaten elkaar
aardiger en populairder vonden. Wanneer kinderen hun eigen klasopstelling mochten maken
dan plaatsten ze populaire klasgenoten dichterbij zichzelf dan minder populaire klasgenoten.
Wanneer zij iemand dicht bij zichzelf plaatsten, dan vonden ze die klasgenoot ook aardiger
en populairder en werden ze op hun beurt ook aardiger en populairder gevonden door deze
klasgenoot. Deze resultaten laten zien dat de daadwerkelijke plaats waar leerlingen zitten in de
klas samenhangt met hun oordeel over de sociale status van anderen en dat zij deze perceptie
ook gebruiken bij het maken van hun eigen klasindeling.
In hoofdstuk 6 hebben we onderzocht hoe vriendschap en peer groups gerelateerd waren aan
de zitplaatsen in de klas. Peer groups zijn groepen leeftijdsgenoten die veel tijd met elkaar
doorbrengen, bijvoorbeeld op het schoolplein tijdens de pauzes. De kinderen en adolescenten
die samen een peer group vormen zijn echter niet per definitie elkaars beste vrienden. We
vonden unieke associaties tussen vriendschap en fysieke nabijheid en tussen peer groups en
fysieke nabijheid, die anders waren voor jongens en meisjes. Wat betreft peer groups vonden
we dat meisjes vaker in dezelfde peer group zaten wanneer ze dichter bij elkaar in de klas
zaten, ongeacht of ze ook vrienden waren of niet. Jongens zaten ook vaker in dezelfde peer
group wanneer ze dichter bij elkaar in de klas zaten, maar alleen als ze al vrienden waren. Wat
betreft vriendschap vonden we dat jongens vaker vrienden waren wanneer ze dichter bij elkaar
zaten in de klas, maar alleen als ze ook in dezelfde peer group zaten. Fysieke afstand in de klas
was echter niet gerelateerd aan vriendschap voor meisjes of voor jongens die niet in dezelfde
peer group zaten. Wanneer wordt gekeken naar de fysieke afstand tussen klasgenoten van
een verschillend geslacht, dan zagen we geen enkele samenhang tussen fysieke afstand en
vriendschap noch tussen fysieke afstand en peer groups. Alles samen, toonde deze resultaten
dat fysieke nabijheid in de klas uniek geassocieerd is aan vriendschap en peer groups en ook
verschillend is voor jongens en meisjes.
In de laatste studie (Hoofdstuk 7) onderzochten we wat er zou gebeuren met de relaties
tussen klasgenten wanneer de klasindeling gedurende een bepaalde periode zou worden
veranderd. Er werden eerst koppels van klasgenoten geïdentificeerd waarvan minimaal één
kind de ander niet aardig vond. In de experimentele conditie halveerden we de afstand tussen
deze leerlingen, zodat ze dichterbij elkaar kwamen te zitten maar we ze nooit direct naast
elkaar plaatsten. Zaten ze bijvoorbeeld eerst 4 plaatsen bij elkaar vandaan, dan werden ze nu
2 plaatsen van elkaar geplaatst. De leerlingen in deze experimentele klassen zaten gedurende
10 tot 12 weken in de nieuwe klasopstelling. In de controle conditie identificeerden we op
dezelfde wijze koppels van leerlingen die elkaar niet aardig vonden, maar we manipuleerden
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de klasopstelling niet. Onze verwachting was dat het verkleinen van de afstand in de experimentele conditie het ontwikkelen van positieve relaties zou bevorderen.
Na 12 weken kwamen we terug in de klassen en vroegen weer wat de leerlingen van elkaar
vonden. In zowel de experimentele als in de controle conditie vonden leerlingen die elkaar
eerst niet aardig vonden elkaar na afloop aardiger. Echter, deze toename in geliefdheid was
sterker in de experimentele conditie en bleek vooral te gelden voor kinderen die aan het begin
van het jaar elkaar het meest onaardig vonden. Gaven ze elkaar eerst een cijfer 1 (op schaal
van 7) dan gaven ze elkaar na afloop gemiddeld een 3,5. Vergeleken met de klassen die niet
van opstelling waren veranderd werd er bovendien minder gepest en waren er in de klas minder leerlingen die zich teruggetrokken uit de groep. Echter, er was sprake van meer relationele
agressie (c.q. roddelen, buitensluiten) in de experimentele conditie vergeleken met de controle
conditie. Deze resultaten laten zien dat een zorgvuldige manipulatie van de fysieke afstand
tussen leerlingen in de klas de negatieve relaties tussen klasgenoten kan verbeteren en tot op
zekere hoogte ook het algehele klimaat in de klas kan verbeteren.

Conclusies
Verbeteringen in sociometrische methodes:
–	Leerkrachtnominaties kunnen gebruikt worden als valide meting voor de sociale status van
kinderen, met name wanneer peernominaties niet mogelijk zijn.
–	Digitale vragenlijsten hebben als groot voordeel dat meer data in minder tijd verzameld
kan worden. Verder blijkt dat met de digitale methode data van vergelijkbare en soms zelfs
betere kwaliteit verzameld wordt dan al bereikt werd met de standaard sociometrische
methodes op papier.
–	Geliefdheid en populariteit zijn unieke vormen van sociale status in adolescentie, maar in
mindere mate verschillende vormen van status zijn in de kindertijd of in het begin van de
adolescentie. Dit benadrukt het belang van een ontwikkelingsperspectief bij het onderzoeken van relaties tussen leeftijdsgenoten.
Fysieke nabijheid in de klas:
–	Fysieke nabijheid in de klas hangt samen met de sociale status van kinderen, hun vriendschappen en ook met peer groups.
–	Het halveren van de fysieke afstand tussen kinderen die elkaar niet mogen kan negatieve
relaties in de klas verbeteren en tot op zekere hoogte het algehele klimaat in de klas.
–	Hoewel nog vele vervolgstappen genomen moeten worden om de huidige resultaten te
repliceren en verder uit te bouwen, vormen de huidige studies de eerste aanzet voor een
nieuwe focus op fysieke nabijheid in de klas. Inzichten in de rol van fysieke afstand in de klas
kunnen leerkrachten ondersteunen in hun taak om positiever relaties tussen klasgenoten
tot stand te brengen en voor het creëren van een positieve sfeer in de klas om zodoende de
sociale ontwikkeling van kinderen te optimaliseren.
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