‘Do you still like to play with him?’
Variability and the dynamic nature of children’s sociometric ratings

Henderien Steenbeek and Paul van Geert

There is a wealth of research on the relation of sociometric status and other
psychological constructs and behavioural properties. Surprisingly, few studies focus on the stability of sociometric status. Existing studies focus on
long-term stability, on short-term variability as a form of measurement
error, and are limited to ratings that children receive from others. The
present article argues that stability and variability are inextricably bound
together. We investigate repeated short-term stability and variability in 6- to
8-year-old children’s given and received ratings. In addition to stability, children show a characteristic pattern of fluctuation and variability. In their patterns of giving ratings to others, children have a certain relatively constant
‘style’. The focus of the present article lies on the presentation of new
methodological approaches to the study of variability and stability of sociometric ratings in children. (Netherlands Journal of Psychology 63, 86-101.)
Keywords: Peer status; sociometric ratings; dynamic systems approach;
variability; stability; sociometric status

In 1934, Moreno defined sociometry as ‘the inquiry into the evolution and organisation of
groups and the position of individuals within
them’ (Moreno, 1934). Since then, the sociometric
perspective has been used to gain insight into
the social development of children.
Moreno (1943) mentions two-way relations between individuals as a central aspect of sociometry. More precisely, a child receives ratings
from and gives ratings to other children in the
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group, defining the child’s sociometric status
and the child’s rating behaviour or rating style,
respectively.
Moreno’s definition emphasises the dynamic
nature of groups and sociometric measures (see
also Moreno, 1943, p. 316). Change and stability
of sociometric measures over time reflect this
dynamic nature. Both individual and group factors have an influence on stability and stand in a
complex interaction. Not much is known, however, about the relative importance of these individual and group factors and how this may
change across development (Cillessen &
Bukowski, 2000).
In this article, we will address the short-term
stability of given and received ratings, in an attempt to come to a better understanding of the
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dynamic nature of children’s social preferences
and focus on the discussion of methods and designs.

Sociometry and the study of development
Sociometric status: effects on development
Sociometric status is often seen as an adequate
reflection of the social competence of a child
(Black & Logan, 1995; Parker & Asher, 1987),
which refers to a child’s ability to engage successfully in interactions, relationships and groups
(Rubin, Bukowski, & Parker, 1998; Cillesen &
Mayeux 2004). Status has also been studied in
relation to friendship, (Bukowski, Pizzamiglio &
Newcomb, 1996; Kupersmidt, DeRosier & Patterson, 1995), quality of (attachment) relation with
parents (Armentrout, 1972; Patterson, Kupersmidt & Griesler, 1990; Franz & Gross, 1996;
Pettit, Harris, Bates & Dodge, 1991), maternal
disciplinary and supervisory behaviour (Finnie &
Russell, 1988; Hart, Ladd & Burleson, 1990), impressions of relationships with peers (Patterson,
et al., 1990), self-concepts, such as the feeling of
self-in-relations (De Koeijer, 2001; Verschueren,
Marcoen & Schoefs, 1996; Rudolph, Hammen &
Burgi, 1995; Bradley & Newhouse, 1975), socially
dominating behaviour (Pettit, Bakshi, Dodge &
Coy, 1990), academic performance (Wentzel &
Asher, 1995; Wentzel & Caldwell, 1997), amount
and complexity of fantasy play (Connolly &
Doyle, 1984), awareness of specific peers that like
or dislike this child (MacDonald & Cohen, 1995),
school adjustment (Ladd, Kochenderfer & Coleman, 1997) and recent life events (Patterson,
Vaden & Kupersmidt, 1991).
It has become clear that rejected children are likely
to encounter problems in their everyday life
(Bierman, 2004). Children interpret behaviours
of low status children more negatively than behaviour of children of other status groups
(Hymel, 1986). Rejected children use more agonistic and fewer prosocial solutions to social dilemmas (Asarnow & Callan, 1985; Quiglle, Garber, Panak & Dodge, 1992; Rubin & DanielsBeirness, 1983). Especially if this rejected status
remains relatively stable, the child runs the risk
of encountering problems later in life (Haselager
et al., 2002; Cillessen, Van IJzendoorn, & Van
Lieshout, 1992; DeRosier, Kupersmidt & Patterson, 1994; Kupersmidt & Coie, 1990). This gives
an indication of the developmental importance
of information about the stability of statuses of
children (Parker & Asher, 1987; Coie, Lochman,
Terry, & Hyman, 1992).
Behavioural properties of social status groups
Concerning behaviour in general, each sociometric
group has distinct behavioural repertoires that
influence the quality of their social relations
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(Coie, Dodge & Kupersmidt, 1990; Newcomb,
Bukowski & Pattee, 1993). For example, rejected
children show higher levels of inappropriate
behaviour and aggression (Dodge, Coie &
Brakke, 1982; Coie, Dodge & Coppotelli, 1982). In
addition, they are inclined to break rules and
show hyperactivity and disruptive behaviour
(Coie, et al., 1990).
Several studies have found significant differences in status groups with regard to specific interaction skills, (Hazen & Black, 1984, 1989, 1990,
Masters & Furman, 1981). In preschool children,
Hazen and Black (1984) found that popular subjects were the most efficient in their ability to
direct their communications to others and had a
wide range of social initiation strategies. Major
differences were found between popular and
rejected children in their communication with
parents (Black & Logan 1995; Markell & Asher,
1984) and with peers (Gerrits, 2004).
Why is it important to know more about stability?
The very small number of studies on the stability
of the status of children is surprising, given the
pervasive use of status types in the literature
(Cillessen, Bukowski, & Haselager, 2000; Newcomb, et al., 1993). Most research about the stability of sociometric status focuses on the longterm stability, during a period of a year or more.
Little research is done on short-term stability,
during a couple of months or shorter and on stability of both given and received ratings. By paying attention to the aspect of fluctuation and
variability (relating to short-term stability or
fluctuation), a better view will be obtained of the
evolution of interpersonal relations in childhood
(relating to long-term stability or change), such
as the acquaintanceship process (Furman, 1987)
and aggressive dyadic behaviour (Dodge, Price,
Coie & Christopoulos, 1990).

An overview of research on stability
The majority of the literature has focused on the
question of the stability of received ratings. Shortterm stability, defined over intervals of less than
a year, is conceived of as reliability of the test,
which is a methodological issue (Cillessen & Ten
Brink, 1991) provided the ratings have been
taken under unchanged conditions (Maassen,
Steenbeek & Van Geert, 2003). Long-term stability is seen as real stability and is based on repeated status measurements with the same children over intervals longer than twelve months.
Long-term variability is conceived of as real
change, which is a developmental issue. Cillessen & Bukowski (2000) define short-term research through intervals of three months or
shorter. Wu, Hart, Draper and Olsen (2001) distinguish between reliability (measurement
error) and stability (real agreement) on a short
term of eight weeks.
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In a general research context, stability is defined
as the consistency of the relative positions of individual persons on a measured property over a
certain time span (Koops & Van der Werff, 1987).
An alternative point of view, which we will take
in the remainder of the article, is that the inverse
of stability, the variability of ratings, is equally
(or more) important as source of information
about sociometric processes, than stability itself.
Variability is an inherent property of developmental processes, which occurs over any possible
time interval. This point of view is in accordance
with dynamic systems theory (Thelen & Smith,
1994), which claims that there is no qualitative
difference between short-term and long-term
variability and that psychological properties,
such as a child’s preferences for his or her peers,
are inherently context-specific and variable.

Cohen’s kappa or percentage agreement. Stability calculations vary as much as the criteria that
determine to which status group a child belongs
(Asher & Dodge, 1986). Because of that, it is difficult to give an unambiguous picture of the results of stability research. However, in their review article Cillessen and Bukowski (2000) conclude that in general the stability of peer status
increases with children’s age and decreases with
the length of the test-retest interval. Finally,
popular, rejected and average groups of children
are more stable than the neglected and controversial groups, which are highly unstable (Ollendick, Greene, Francis & Baum 1991; Asher &
Dodge, 1986; Newcomb & Bukowski, 1983). In
conclusion, research of both short-term and
long-term stability points in general to moderate
stability for status groups at the most (see Table 1
for an overview of the literature).

Stability and variability of received ratings
Stability of given ratings
Stability can be determined over distinct time
intervals, for distinct age groups, for distinct
sociometric constructs such as acceptance and
rejection and for distinct methods (the nomination method, Newcomb & Bukowski (1983) and
the ratings method, Maassen, Akkermans & Van
der Linden (1996)). It can be specified in terms of
various statistical measures, such as correlations,

Table 1

In spite of its importance, very little research has
been done about the stability of given ratings of
children (Pepinsky, 1949; Bukowksi & Newcomb,
1984; Terry, 2000).
Duncan and Cohen (1995) found that in grade 1,
3, 6 and 8, children of the same gender rated each
other higher than children of the opposite gen-

Overview of representative publications on stability of received ratings.

Publication

Age range

Measurement interval

Criterion

Value

Hunt and Solomon (1942)

School age

1 week

Correlation

0.85

Asher and Dodge (1986)

7-11 years

6 months

Correlation

0.55 to 0.69

Bukowski and Newcomb (1984)

10-11 years

From 1 to 24
months

Agreement

Good reliability, low stability

Ollendick, Greene, Francis, and
Baum (1991)

9-11 years

6,12,18 months

Kappa

0.22, 0.23, 0.17

Walker, Irving, and Berthelsen
(2001)

5 year olds

6 months

Agreement

50%

Wu et al. (2001)

3 to 6 years

8 weeks

Correlations

0.77

Terry and Coie (1991)

8 to 11 years

1 year

Kappa

0.15 to 0.24

Franzoi, Davis, & Vasquez-Suson
(1994)

Adolescents

1 year

Kappa

0.1 popular; 0.49 rejected

Frederickson and Furman (2001)

8 to 10 years

2 years

Kappa

0.28 popular; 0.18 rejected

Coie and Dodge (1983)

8 to 11 years

4 years

Agreement

23%

Cillessen et al. (2000)

Overview

Overview

Kappa

0.11 to 0.28
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der and popular children gave higher ratings
than children of other sociometric groups. In 8to 12-year-olds, Roff and Sells (1967) found that
higher status children were slightly more accurate with their least-like votes than low status
children.

Stability, variability and reliability
According to the standard view, the ‘short-term
instability of a psychological construct reflects
the unreliability of the measure’ (Allen & Yen,
1979). Reliability is operationally defined as the
similarity of ratings made under similar conditions, separated by intervals short enough that it
is unlikely that real change has taken place
(Maassen, Steenbeek & Van Geert, 2002). However, in 1949, Pepinsky already stated that the
dynamic nature of social relations causes fluctuations in sociometric data over any period of
time. Such fluctuations reflect actual changes in
behaviour and group relations rather than the
unreliability of the measure (Pepinsky, 1949;
Ramsey, 1995). A similar idea is advocated by a
group of scholars working in dynamic systems
theory (see for instance Fogel, 1993; Thelen &
Smith, 1994; Van Geert, 1994; and Van Geert &
Steenbeek, 2005, for an overview). They see intraindividual variability on all time scales (short to
long) as a central aspect of social developmental
processes and as a direct reflection of the processes that bring statuses about. Variability is a
property of the phenomenon itself and can differ, in among other ways, across subjects, type of
phenomenon, and age (see for instance Van Dijk
& Van Geert, 2007; Van Geert & Van Dijk, 2002;
Bassano & Van Geert, 2007). The degree to which
a property such as sociometric status does or
does not vary within an individual provides important information about the individual person
in question and about how developmental
mechanisms operate to create specific developmental trajectories (Steenbeek & Van Geert,
2006, 2007).
A reliable repeated measurement of a fluctuating
phenomenon must of course reflect this fluctuation in the variability of this measurement. In
other words, short-term fluctuation is never in
itself an indicator of (un)reliability. Existing research mostly conceives of sociometric status as
some sort of objective characteristic of children,
measured in a group-based sociometric procedure, neglecting the fact that important information is present in rating processes of individual children. Thus we need an approach that
is more oriented towards individual rating processes. Following the initiators of sociometric
measurement as well as dynamic systems thinking, we assume that individual rating processes
of young children have a characteristic bandwidth of variability that may differ among indi-
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vidual children (or age, but this aspect was not
investigated in the present study).
The view on reliability presented here does not
imply that reliability as such is not an issue. We
see the reliability of the sociometric rating, for
instance, in the fact that children answer ‘in
good faith’ and are not up to deceiving the researchers, that they understand the questions we
ask, that they recognise the pictures of their
classmates, etc. It is true that we do not know for
sure whether these conditions held during the
test administrations. The only thing a researcher
can do is to create test conditions that optimise
their likelihood. Finally, a distinction should be
made between a reliable measurement as such
and the reliability of the measurement with regard to certain decisions one wishes to make on
the basis of the measurement. For instance, if
preferences of children for their peers are in reality highly variable, one should not rely on the
measurement of those preferences for dividing
the class into subgroups, for instance.
Measures of stability reported in the literature
are often based on correlations. However, even a
high correlation (e.g. 0.6) still implies a considerable amount of variability that merits further
research (see also Terry & Coie, 1991). Secondly,
since sociometric status is the result of rating
processes of individual children, it follows that
the total rating (given choices) of the whole
group can be stable, but at the same time the individual judgements of separate children can
fluctuate. For example, is a child’s popularity
based on loyal child friends or a highly varying
group of friends?
Finally, there is only little information about
variability over long intervals (e.g. six months).
For instance, is a particular child’s broadband of
variability a stable characteristic of that child, or
does the bandwidth itself show considerable
variation (e.g. from highly variable to highly
similar ratings). This is the issue of variabilityof-variability that we will explicitly address in
the current article. At least three measurements
are required to provide information about
variability-of-variability.
Research questions
Our view focuses on sociometric ratings as an
activity carried out by or addressed towards individual children. We view both the short-term
and the long-term correspondences and differences as a mixture of fluctuation, change and
stability and assign equal importance to the giving and the receiving of ratings.
Our first question concerns the definition of stability and its relation to variability. We will then
use this notion of variability and stability to answer the following empirical questions:
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a. What is the variability of (1) received / (2) given
ratings of each separate child between two
measurement occasions and what are the consequences for the stability in (1) received / (2) given
ratings?
b. To what extent is the variability of (1) received / (2) given ratings itself variable over more
than two measurement occasions?

three measurements (M1, M2 and M3) correspond with two occasions for specifying stability,
namely M1-M2 and M2-M3. Thus, our sociometric procedure consisted of two methods (frequency and quality), three measurements (M1,
M2 and M3) and two stability occasions (M1-M2
and M2-M3).

Statistical design
Method
Measures of stability
Subjects
Eighty-three children (47 boys and 36 girls) from
grade 1 participated in the study. The average age
of the children was 6.5 years, with an upper limit
of 8.8 and a lower limit of 5.8 years. These children came from three schools for regular primary education (for further details we refer to
the web materials which can be accessed at
www.gmw.rug.nl/~model)
The rating test
SSRAT, a two-dimensional ratings method for
the determination of sociometric status (Maassen, et al., 1996) was used. Subsequently two different methods, frequency and quality, were presented. In the frequency measure the question
‘How often do you play with this particular
child?’ was posed and was answered on a threepoint scale (never, sometimes, often). The quality
measure consisted of the question ‘do you like
playing with this particular child?’. Possible answers were ’no’ (1), ’indifferent’ (2) and ’yes’ (3).
In the quality method, every time a child received the response ‘yes’ (3), he or she obtained a
point on the sympathy score, while every time a
child got a score ‘no’ (1), he or she received a point
on the antipathy score. As regards the frequency
measure, the response ‘often’, or (3), leads to a
point on the sympathy score, and the response
‘never’, or (1), leads to a point on the antipathy
score. Thus, sympathy scores were calculated by
transforming 3-choices into 1 point for sympathy; whereas antipathy scores were obtained
by transforming 1-choices into 1 point for antipathy. This procedure is common in sociometric
tests, in which the sympathy score and antipathy
score are used to calculate the preference score
and impact score of a particular child (S+A = P,
S-A = I).
Procedure
The computerised sociometric test was presented individually, with randomised presentation of the photos of the classmates one at a
time, together with the written and symbolic
form of the response alternatives. The test was
administered three times in four months, with
an interval of approximately six weeks. The first
round of the testing was in February/March. The

The stability of a child’s ratings given to or received from his or her classmates are obviously
represented by the agreement or similarity of the
ratings across repeated measurements. The simplest possible expression of agreement is therefore proportion similar ratings over two measurements, and should thus be recommended as
standard practice (Bakeman & Gottman, 1997;
Ubersax, 2007). In spite of this recommendation,
(developmental) psychologists customarily use
measures of agreement that are not the most informative or intuitively interpretable. We have
seen that various studies reported correlations as
a stability measure. A correlation measure is
based on a number of mathematical transformations of the data that conceal a great deal of the
(dis)similarities in the original datasets (for a
more thorough explanation we refer to Van
Geert and Steenbeek (in preparation, see also
web materials). Another widely used measure is
Cohen’s kappa. Its major disadvantage in terms
of presenting a transparent measure of similarity is that it mathematically corrects for chance
agreement in a way that does not correspond
with existing theories of rating, raters and the
structure of the rated phenomena, and for this
reason researchers should in general be advised
against using it (Ubersax, 1987, 1988; see Van
Geert & Van Dijk, 2003, for an overview of the
literature). The reason why researchers continue
to use correlations and kappa’s is that these measures enable them to calculate a p value, and thus
to make a claim about possible chance dependency of the agreement.
However, chance probabilities can also be calculated for simple agreement measures, but this
procedure requires that the researcher first decides on the nature and origin of his chance
agreement model. In other words, the researcher
must construct an explicit null hypothesis
model. If the situation is relatively complex,
such as with sociometric ratings from individual
children in a class, the null hypothesis model is
correspondingly complex. For instance, the
given and received ratings are interdependent,
the distributions are not necessarily symmetric
or normal, the numbers of cases are small, there
may be outliers, etc. In such cases, it is recommended that the researcher builds a simulation
model of the chance model. This approach is
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known as the Monte Carlo approach to statistical
testing, and includes techniques such as random
permutation and bootstrapping (Good, 1999;
Manly, 1997; Todman & Dugard, 2001). Interdependencies, small sample sizes, outliers and so
forth can be built into such Monte Carlo models,
similar to the way they occur in the dataset. The
resulting p values and chance distributions thus
automatically account for these properties and
do not require any additional statistical corrections.
Defining stability and variability in the current
research
In order to determine stability, we transform the
original ratings into sympathy scores as described earlier, and proceed by determining the
proportion of similarity in the sociometric ratings (received and given) of each individual child
over two consecutive measurements. The proportion of similarity is the number of times the
child’s rating remains equal (0-0 or 1-1), divided
by the total number of ratings made. The next
step is to transform this similarity into an index
of stability.
We conceive of stability as the inverse of variability. Maximal variability (i.e., minimal stability) is
what results from (imaginary) raters who make
chance ratings. These imaginary raters represent
our null hypothesis model that agreement is
based on chance alone. For the present research,
we decided to adopt the simplest possible model
of chance assignment of ratings, namely a modelof-maximally-unconstrained-rating. It is a model
where raters have no preference at all. Thus, a
model-of-maximally-unconstrained-rating is a
model in which there are no constraints on the
ratings, except for the fact that the ratings must
be given in terms of a specified set of response
alternatives (1, 2 and 3 in our case). Thus, there
are no preferences for particular persons, every
rating is completely independent of any preceding rating and there are no preferences for any of
the response alternatives. This simplest possible
null hypothesis model can be used as a kind of
‘benchmark test’ and in further research be refined by more realistic null hypothesis models,
which for instance account for gender- or agespecific biases in ratings (e.g. more positive than
negative; see Van Geert & Steenbeek (in preparation, see also web materials). Finally, we define
the variability of a particular child’s sociometric
ratings as the probability that a model-ofmaximally-unconstrained-rating produces a
proportion of similarity that is equal to or
higher than the observed similarity.
The Monte Carlo (i.e., simulation) model was set
up as follows. We first defined a structure of ratings similar to that of the observed children and
classes (similar in terms of number of children,
missing children across occasions, and ratings
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given and received). A single rating was simulated by randomly assigning 1s, 2s and 3s based
on equal probabilities (33.3% for each). Second,
we transformed the simulated 1, 2 and 3 ratings
into sympathy choices or antipathy choices.
Third, we calculated the proportion of similarity
between these simulated measurements. Fourth,
the three steps were repeated 10,000 times, thus
resulting in 10,000 simulated proportions of
similarity. Finally, we calculated how many of
the simulated similarities were equal to or
greater than the observed similarity. This number divided by 10,000 gives the p value of the observed similarity, for each child separately. According to our definition, this p value is equal to
the variability of this particular child, i.e., the
chance that a model-of-unconstrained-rating
produces this particular similarity. Because we
have defined stability as the inverse of variability, stability can be expressed as 1-p.
Figure 1 represents the relation between the proportion of similarity of each child and the child’s
stability.

Figure 1
Stability, with on the x-axis the proportion of similarity, on the y-axis the 1-p value, which is our index of
stability.
The stability index as a transition function
Inspection of figure 1 suggests that stability can
be represented as a transition function, more
precisely a sigmoid function of the proportion of
similarity (for mathematical details, see the web
materials). Based on the sigmoid equation, we
can calculate the stability that corresponds with
any possible proportion of similarity, including
proportions of similarity that were not present
in our sample. Figure 2 represents the stability
values that correspond with proportions of similarity ranging from 0 to 1.

92

Netherlands Journal of Psychology
Section 3 represents an unstable group, in which
1-p < 0.05, in which the proportion of similarity is
< 0.38. Children in this unstable group consistently switch their ratings.

Figure 2
The relation between the proportion of similarity (on
the x-axis) and the stability of individual children (on
the y-axis, 1-p). Three groups of distinct stability categories are represented: a stable group (upper-right),
transition group (in the middle), and an unstable
group (bottom-left).
Figure 2 shows that the index of stability can be
conceived of as a non-linear property of the proportion of similarity (e.g. a proportion of similarity of 0.76 and 0.96 differ only very little in
stability, whereas similarities of 0.56 and 0.76, a
similar 0.2 difference, differ greatly in stability).
It also shows that the non-linearity of the
similarity-stability relationship can be used as a
means for dividing the curve into three separate
sections. Section 1 represents a stable group, in
which 1-p > 0.95, which corresponds with a proportion of similarity ≥ 0.78.
Section 2 represents a transition group, in which
0.05 > 1-p < 0.95. The corresponding proportion of
similarity of this group lies between 0.38 and
0.78.

The use of the proportion of similarity has an
important advantage, namely that its meaning is
intuitively clear (there are no corrections or
transformations, as in other indices of agreement, see Uebersax, 2007). Why, then, use the
apparent detour of the stability index and not
simply stick to the proportion of similarity? The
first reason is that we intend to use the proportion of similarity for making a categorical statement, for instance ‘This child has made a stable
rating (or not)’. The proportion of similarity is a
simple linear function (see figure 3), which has
no ‘natural’ or salient boundary that separates
the stable from the unstable ratings. On the
other hand, a discontinuous transition function
(figure 3, black line) clearly defines a separation
between unstable (agreement index of 0) and
stable (agreement index of 1) ratings, separated
by a group of intermediary values. Thirdly, a sigmoid stability function is even better, because it
is continuous, but nevertheless shows a somewhat fuzzy but sufficiently salient distinction
between a group of unstable ratings (agreement
almost 0) and stable ratings (agreement almost
1).
The second reason for using the stability function is that it provides a flexible method for categorising the ratings into a stable and an unstable group. To begin with, the exact form
(steepness) of the curve depends on the number
of ratings given by a particular child. Thus, the
distinction between stable and unstable ratings

Figure 3
A linear function compared with a discontinuous transition function and a sigmoid transition function; the
transition functions allow for a categorical distinction between stable sets (approximately 0 or approximately 1)
separated by a transition set.
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Figure 4
Frequencies of children with different levels of stability.
can be easily adapted to the actual number of
ratings, which differs among children and measurements. An additional advantage – which we
do not explore in the present article – is that the
transition function can be freely adapted to different null hypothesis models (examples of different outcomes under different null hypotheses
are given in Van Geert & Steenbeek, in preparation; see web materials).

Results
Received stability

M2M3) and both methods (frequency and quality). First, the stability between 0.95 and 1 occurs
with a considerably higher frequency than all
the others. Second, there is a statistically significant decreasing trend, from 0.95 to 0.05. The
third point considers the transition group,
which consists of minimally 19 (10+9) and maximally 35 (17+18) children (table 2). The position
of the median stability value is asymmetric. For
example, in the frequency measure at occasion
M1M2 half of the transition group falls between
0.05 to 0.829, the other half lies between 0.83 to
0.95. Finally, there are no children in the unstable group.

Received ratings: the distribution of stability levels
Figure 4 shows the frequencies of received ratings for both stability occasions (M1M2 and
Table 2

Frequencies of received ratings.

Number of children per stability category

M1M2

M2M3

Received ratings
Frequency

Quality

Frequency

Quality

Stable group

52

60

44

44

Transition group above median

14

10

18

18

Transition group below median

13

9

17

17

Median

0.83

0.86

0.76

0.76

Unstable group

0

0

0

0

N = 79

N = 79
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Percentages of children that remain in the same status group.
M1

M2

%

M2

M3

Popular

9

Average

6

0.67

12

4

0.33

61

47

0.77

56

45

0.8

Rejected

10

8

0.8

13

8

0.62

Total

80

61

0.76

81

57

0.7

Table 3 shows the number of children that remained in the same status group (on average,
76% M1-M2 and 70% M2-M3; frequency
method).
Received ratings: stability-of-stability
Because we have two successive stability occasions (M1M2 and M2M3), we have the opportunity to calculate the stability-of-stability. This
can be done in two different ways. The first focuses on the group level and examines the distribution of the groups, by determining whether
the amount of stable children in the group increases or decreases. The second one focuses on
the individual level, by asking the question
whether individual children who fall in a particular stability category the first time remain in
this particular stability category or not.
Table 2 shows stability-of-stability for the
group-based indicators. For both methods (frequency and quality) the stable group is smaller
on the second occasion (M2M3) than the first
occasion (M1M2). In order to test whether this
difference is statistically significant, we carried
out a random permutation test for dependent
measures (Good, 1991; Todman & Dugard, 2001).
The permutation is carried out as follows. Assume that we have data from 50 children. For
each of the 50 children we randomly reshuffle
the stability categories within the first and the
second stability occasion, and then calculate the
Table 4

%

number of times the stability categories over the
two occasions are similar. We do so 1000 times,
count the number of times that the simulated
differences between the number of stable children is equal to or greater than the observed differences. This number, divided by 1000, gives the
p value for the difference.
The resulting p value of 0.002 for the quality
method indicates that the decrease in the stable
group is statistically significant. The p value for
the frequency method is 0.11 which implies that
the probability that the decrease in the stable
group is due to chance is slightly more than 10%.
The question regarding the stability-ofstability in individual children is relevant only if
group stabilities are about equal across stability
occasions. Since the frequency method did not
reveal a significant change, the question will be
answered for this method only.
Table 4 shows the results in the form of a transition matrix. Take for instance the left-top cell
in the table. We see that 30 children (38% of the
total group) fall in stability category 1 (stable
group) both in M1M2 and in M2M3. Inspecting
the cells that represent the observed frequencies
from 3 to 1, we see that four children (5% of the
total group) make a transition from group 3 to
group 1. These children clearly made a major
change in stability category.

A transition matrix of the stability categories over occasions M1M2 and M2M3 for the received
ratings of the frequency measure.

Observed frequencies
To 1

To 2

From 1

30

13

From 2

10

From 3

To 3

To 4

Totals

9

0

52

1

3

0

14

4

4

5

0

13

From 4

0

0

0

0

0

Totals

44

18

17

0

79

The dynamic nature of children’s sociometric ratings
The table shows that slightly more children
change stability categories than stay in the same
stability category (diagonal sum is 30 + 1 + 5 = 36
of 79 children, i.e., 46% stay in the same stability
category). Thirteen children (4 + 9) undergo a
major change, from 3 to 1 or from 1 to 3. The rest
of the group (30 children) undergo a minor
change (from 2 to 1, from 1 to 2, from 2 to 3 or
from 3 to 2).
The question is whether these numbers of children are greater or smaller than can be expected
by chance. We defined a chance distribution
based on the null hypothesis that the stability
category that the child receives the first occasion
is independent of the stability category that the
child receives the second occasion. The frequencies of 1, 2 , and 3 groups are the only constant
factor over occasions. We simulated this null hypothesis by randomly permuting (1,000 times)
all ratings from occasion 1 over all the children.
We did the same for occasion 2. Next, we
counted how often the randomly arranged
groups resembled each other and how often a
major (3-1, 1-3) or minor change (2-1, 1-2, 2-3, 3-2)
occurred over both occasions. The p value is defined as the number of times that the chance
procedure yields a number that is bigger than or
equal to the observed numbers, divided by
10,000.
Table 5 shows that both the number of times
that a child remains in the same stability category (agreement) and the number of times that
a minor change takes place are not significant,
i.e. that the fluctuations are not distinguishable
from our chance model. The p value for the major
change of 0.04 implies that it is safe to bet on the
fact that less children make a major change than
can be expected on the basis of the chance
model.
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others. Second, there is a decreasing trend in frequencies, from 0.95 to 0.05, which is statistically
significant. Thirdly, we see that the median of
the transition group is highly asymmetrically
placed. Finally, the number of children in the
unstable group is negligibly small. In one of the
four measures only one child gives unstable
choices.

Given stability

Given ratings: stability-of-stability
As far as the group aspect is concerned, the quality method reveals that the stable group becomes
larger on the second occasion compared with the
first occasion, whereas in the frequency method
the stable group becomes slightly smaller. In
order to test whether these differences in the
numbers are significant, we used the same random permutation technique as described in the
previous section. For the quality measure, we
found a p value of 0.12 and for the frequency
measure a p value of 0.4, which implies that the
changes in the stable group between the two occasions are not significant in both measures.
Thus we can conceive of the stability categories
during these two occasions as being similar.
As regards the stability-of-stability in individual children based on the quality method,
more children stay in the same stability category
than change stability categories (57% of the total
group). A total of 13 children undergo a major
change, i.e., from 3 to 1 or from 1 to 3. The rest of
the children (18) undergo a minor change (from 2
to 1, from 1 to 2, from 2 to 3 or from 3 to 2). The
figures for the frequency method also show that
more children stay in the same stability category
then change categories (61% of the total group).
Here, a total of 11 children undergo a major
change and a total of 17 children undergo a
minor change. We again compared the results
with a chance distribution, as described in the
previous section (received ratings).

Given ratings: the distribution of stability levels
Since the frequency graph of the given ratings is
very similar to that of the previously discussed
graph of received ratings, we confine ourselves
to a summary of the results, and refer to the web
materials for details and tables. Stabilities in
given ratings between 0.95 and 1 occur with a
considerably higher frequency than all the

A statistical test of the frequency method shows
that both the number of times that a child stays
in the same stability category and the amount of
times that a minor or a major change occurs is
significant (p <0.01, p = 0.99, p = 0.97, respectively). This means that more children stick to
their initially given stability category the second
time than can be expected on the basis of chance.

Table 5

P values stability-of-stability of received frequencies M1M2, M2M3.
P value

Agreement

0.44

Major change

0.04

Minor change

0.12
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In the quality method, we see a trend in the same
direction. However, the p values are less significant (p = 0.06, p = 0.9 and p = 0.91, respectively),
implying that more children stick to their initially received stability category the second time
than can be expected on the basis of chance.
In conclusion, with both received and with
given ratings, individual children are stable in
the sense that they tend to stick to their stability
category (the stable as well as the transition categories). With regard to giving ratings to others,
individual children tend to have their own style
(of either stability or variability). A comparable
conclusion holds for receiving ratings: the
child’s peer group tends to have a particular style
of assigning ratings to each particular child.

stability is present, indicating that if a child has
a certain ‘style’ of giving ratings this style seems
to remain relatively constant for a longer time.
Note that this ‘style’ can be constant as well as
typically variable. Over stability occasions, the
children in the ‘stable style’ group are basically
the same children. The difference between the
findings concerning received and given stabilityof-stability can be explained in the following
way. Apparently, there is a rather considerable
number of children in stability categories 2 and 3
(transition group above median and below median) in the given ratings. These children vary
considerably in their given ratings, but are fairly
consistent in their variability. This seems to account for the considerable number of children
that change their received stability category.

Discussion

An alternative view on stability and variability

Variability and stability of received and given
ratings

In this article, we have presented an alternative
view which focuses on individual children’s stability by calculating whether their stability sufficiently differs from the stability produced by a
research-specific null hypothesis model of rating. We used the simplest possible method, i.e.,
the unconstrained rating model. One of the advantages of this approach is that researchers can
flexibly use other null hypotheses, for instance
that choices are biased (e.g. more 1’s than 2’s or
3’s), are gender and age specific, etc. This procedure can be carried out over all kinds of time intervals.

Our study shows that a considerable number of
children in first grade mainstream (primary)
school give and receive stable ratings over a time
interval of six weeks. This is also the case when a
second, consecutive period of six weeks is measured (occasion M2M3), and is found with two
methods (frequency and quality). What is noticeable is that children within the stable group vary
considerably in the proportion of similarity of
their ratings. It goes without saying that further
research on truly demographically representative samples is required in order to arrive at reliable estimations of how variability of sociometric rating is distributed over the entire population of school children. In addition, sociometric ratings are not meant to be indirect measures of actual interaction between children, although the two are of course related, as our
overview of studies has shown.
Secondly, a somewhat smaller number of children belong to the transition group. Both the
fluctuations and the constancy of their ratings
look like that of an unconstrained random rating model. Concerning the ratings a particular
child receives, some children change their opinion about this child, others do not, in a coincidental pattern. Probably, a teacher who works
with a group of children on a daily basis will be
able to recognise such variable patterns, but will
never be able to predict them.
Hardly any children belong to the unstable
group, a group that makes deliberate switches,
i.e., considerably more switches than can be expected on the basis of chance (represented in our
null hypothesis model).
The stability-of-stability
Whereas in the received ratings children become
more variable in the way they are rated by their
peers, in the given ratings more stability-of-

Our examination of each child’s given as well as
received ratings separately resulted in a more
refined understanding of how individual children repeatedly choose or are being chosen (for a
discussion of the difference between interindividual and intra-individual variability, see
Molenaar, 2004; Molenaar, Huizenga & Nesselroade, 2003; Hamaker, Dolan & Molenaar, 2003).
Notice that in accordance with common
methods, we used sympathy scores as starting
point for our calculations for each individual
child, instead of the original three response alternatives, which unfortunately implies a certain
loss of information.
Traditionally, stability is understood as consistency of a measured property over a certain
period of time and fluctuation is conceived of as
measurement error (in status over shorter time
periods) or real change in the measured property
(in status over longer time periods). Alternatively, we see stability as one side of a coin, inextricably bound up with variability. Our conception of stability tolerates quite a considerable
level of variation. Even if a child belongs to a
group that the researcher calls ‘stable’, a characteristic pattern of fluctuation and variability can
still be present in the child’s ratings. The difference between a child in a ‘transition’ group is
that this child’s pattern of variability can not be

The dynamic nature of children’s sociometric ratings
distinguished from the chosen null hypothesis
model.
Another aspect of our concept of stability is the
extent to which a child differs from a chance
model. A chance model yields a maximally ‘capricious’, ‘whimsical’ rating. Notice that this
kind of variability is not the same as maximal
inconstancy, which results from consistent alterations in the ratings. Finally, we see a major advantage of our method of stability assessment in
the fact that it defines stability, and its twin concept variability, in relation to an explicitly formulated model of chance, and thus obliges the
researcher to specify which form of variable rating is seen as the alternative of the stable rating
he or she hopes to find in the children under
study.
The existing literature unfortunately pays little
attention to the stability-of-stability and confines itself to comparing two measurements.
Thus, no insight is gained into the interplay between child-specific and context-specific influences and how they intertwine. For example, is
the context so important that no child-specific
‘style’ can be distinguished over four months? In
our research we measured social preferences
three times. We could thus see whether a specific
pattern or ‘style’ of stability and variability repeated itself or not.
Traditionally used agreement measures, such as
Cohen’s kappa, are often associated with arbitrary distinctions between stability categories
(e.g. Landis & Koch, 1977; Franzoi et al., 1994, p.
469). Using a sigmoid transition curve makes
boundaries between stable, transition and unstable categories more visible. Another advantage is that it shows variability and stability as
complementary properties. A third advantage is
its flexibility. The curve can be adjusted in accordance with the specific null hypothesis used,
which results in the possibility of group and
person-specific testing.

97
ings in a particular child context or person specific? Does it correspond with specific personality and behavioural characteristics? Is it a predictor of specific developmental outcomes? Especially the children with the greatest variability
deserve more attention.
A second point is that we only used the sympathy scores in our research. It is worthwhile to
look at children’s antipathy ratings too, because
antipathy scores tell us something about variability in the low value, i.e. ‘dislike’ ratings. In
addition, it would be interesting to examine
culture-specific and gender-specific differences
in rating patterns of children, in particular the
stability characteristics of such ratings. For instance, do children show more stability in their
rating of children of the same ethnic minority
compared with their rating of other children?
By looking at patterns of individual children,
insight is gained into the individual range width
of the measured psychological construct, which
is for instance expressed in the fluctuations in
given ratings of a child over four months. By
looking at fluctuations in a developmental process, one gets a better idea about how development originates (Van Geert & Van Dijk, 2002;
Pepinsky, 1949; Fogel, 1994; Newcomb &
Bukowski, 1993; Wu et al., 2001). Thus, instead of
focusing uniquely on stability (as the underlying, real construct that awaits discovery), the
alternative approach presented in this article is
based on the idea that variability is an essential
feature of development. This variability can be
seen in all kinds of processes, over all kinds of
time periods (Thelen & Smith, 1994). This fact
suggests that if variability is found in measurements over a short time period, it is not necessarily implied that the reliability of the test is at
stake. Reliability means that a procedure must
provide a reliable representation of a process.
Processes can be stable, but in a developmental
context, one is likely to find processes that spontaneously fluctuate on the short-term time scale
and show considerable changes on the long-term
time scale of development.

Suggestions for further research and
concluding remarks
Author’s note
Berndt, Hawkins and Hoyle (1986) and Coie
(1990) have already emphasised the need for having insight into factors that account for continuity in liking and disliking of peers. For example,
is the (lack of) stability in received and given rat-

This study was supported by NWO, the Netherlands Organisation for Scientific Research, by
Grant 575-28-014 from this organisation’s Social
Science Research Council.
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