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Abstract

Sociometric status classifications of 205 youths (average age 11.3 years) were assessed on three occasions with

1-year intervals, using the current nomination methods and a two-dimensional rating-based procedure (SSrat). The

goal of the study was to compare the stability of the methods involved. Preliminarily, it is shown that (a) the data

allowed the stabilities of the different systems to be interpreted as test-retest reliabilities, and (b) usual practice of

implementing a uniform cutoff limit for all sociometric categories without further justification was inadvisable.

Consequently, the reliability of the various methods was established with varying cutoff limits. The rating-based

systems were shown to yield classifications with test–retest reliability over 0.50, considerably higher than the

nomination methods. We also demonstrated that the rating scale system provides the opportunity to monitor the

choice of more appropriate cutoff criteria. As for theoretical implications, the present study provides support for

Coie’s theory [Coie, J.D., 1990. Toward a theory of peer rejection. In S.R. Asher, J.D. Coie. Peer rejection in

childhood. New York: Cambridge University Press, pp. 365–401] of acquiring peer status as a stabilizing process.

It also shows that the relatively low test–retest reliability of the nomination procedures employed may, in part, be

responsible for the lack of empirical support for Coie’s view in previous studies.
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1. Introduction

According to Hymel, Vaillancourt, McDougall, and Renshaw (2002), bsociometric measures offer a

unique window into how individuals are received within their social world, and the degree to which they

are effectively integrated within a groupQ (p. 265). Characteristic of sociometric measures is the use of

peers as informants. Although peers can be asked about others in the group in a variety of ways,

nomination procedures are most frequently used. That is, classmates are asked to identify peers who

meet certain positive or negative criteria. Most often, these criteria are formulated in terms of attraction

and rejection. The number of nominations used to be limited to three for positive criteria and three for

negative criteria, but unlimited procedures have been shown to be superior to limited ones (Terry, 2000).

However, one of the clear disadvantages of the nomination method is that in general the majority of

children do not receive a (positive or negative) nomination from a nominating person. In other words,

with nominations all peers are informants, but not all peers are nominated. Those who are not nominated

are assumed to have had an indifferent nomination.

In 1983 Coie and Dodge proposed a classification scheme for nomination-based data (hereafter

labelled CDnom) by introducing two new dimensions, social preference (standardized difference of the

standardized number of nominations for most liked and the standardized number of nominations for least

liked) and social impact (standardized sum of the two standardized numbers of nominations). They

identified children who were popular (high on preference, high on liked most and low on liked least

nominations), rejected (low on preference, low on liked most and high on liked least nominations),

neglected (low on impact, low on liked most and low on liked least nominations), controversial (high on

impact, high on liked most and high on liked least nominations), and average (all remaining children).

However, the procedure could be criticized for basing its classifications on z-scores computed per

classroom. First, the procedure usually results in similar numbers of popular children (12–13%), rejected

children (12–13%), neglected children (6–7%), and controversial children (6–7%), while about 58–60%

make up the remaining average category. This is unlikely to reflect actual category distributions across

samples. Samples differ considerably, and therefore it is not to be expected that every sociometric status

is equally present in every classroom. As a consequence of using z-scores, in samples with only few high

scorers on a sociometric criterion and in samples with an abundance of high scorers, status categories of

roughly the same size occur. The presence of relatively many extremely high scorers in a class lowers the

z-scores of other children, and thus may mask the presence of peers potentially belonging to the same

sociometric category. Second, relying on z-scores also makes this procedure unfit for studying long-term

development or for evaluating the effects of an intervention.

Newcomb and Bukowski (1983) proposed a probability model, hereafter referred to as NBnom, based

on a binomial distribution, and suggested using the raw bliked mostQ and bliked leastQ scores to discover

rare (not expected by chance) scores on a preference dimension, and raw impact scores to discover rare

cases on the impact dimension. They claimed that the original Coie et al. procedure is likely to be

problematic in any peer group with a well-integrated social network where few or no children are

disliked by everyone and children’s friendship choices are evenly distributed among their peers.

However, Terry and Coie (1991) contended that there is no single best system, and that the

characteristics of a system should be selected to fit the research purposes of the investigator. They

proposed the use of variable cutoff scores, depending on the goal of the study.

Recently De Rosier and Thomas (2003) developed a statistical procedure to further distinguish

between children who strongly belong to a certain classification, those who moderately belong to that
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classification and those who only marginally belong to the classification, and demonstrated that such

strengths of association could also be discerned in the degree to which the children were seen as bullies,

victims, withdrawn, relationally aggressive or as leaders. They applied a similar procedure for those who

were unclassified, by classifying them as having a popular, rejected, neglected or controversial bias, and

demonstrated that children with such biases had similar reputations to those children who actually

belonged to the classification. While it could be argued that such an approach meets some of the

objections to a standardized scoring system, it also seems a rather laborious procedure.

In our view, using rating scales is a much easier option. Rating methods ask the participants to rate all

other children on a scale, ranging from low (rejection) to high (attraction). The distinct advantage of

rating methods is that they collect information on all children from all children. What is more, the degree

of attraction or rejection can also be expressed by the rater, and the indifferent judgment is specifically

reserved for the neutral scalepoint. On the other hand, this method bears the disadvantage of more labor

intensive and time-consuming data collection than the nomination method. The rating scale method is

particularly apt for groups of maximally 35 individuals who know each other well (e.g., school classes),

but collecting ratings might become difficult in larger groups. Perhaps the biggest disadvantage of rating

methods has been that they could not be used for sociometric classifications along two dimensions.

Recently, Maassen, Akkermans and Van der Linden (1996) proposed a two-dimensional system

(SSrat) that enables the researcher to classify individuals into five sociometric status groups on the basis

of one rating scale. These features make a comparison of the results of SSrat with those of the

nomination methods of interest to the many researchers employing sociometric procedures. The present

study is centrally a comparison of the stability of sociometric status classifications established by various

methods including SSrat. The stability of sociometric status determination is a major issue in child

research, as will be explained in the following sections. It is plausible that the favorable features of SSrat

induce more reliable and stable classification as compared to the current nomination procedures. In the

present study, this hypothesis was tested.

1.1. Stability of sociometric status

According to Coie (1990), at least three processes can be distinguished in the process of acquiring and

maintaining sociometric status. First, there is the bstatus acquisition phaseQ in which the child brings a

number of stable personal characteristics to the group. Coie mentions peer group entry behavior and

cognitive strategies, such as specific information processing strategies, and aggression or excessive

social withdrawal, which are not acceptable to the group. In the bstatus maintenance phase,Q these

behavioral characteristics lead to stable behavioral reputations among group members. In addition, group

dynamic processes and reciprocal feedback mechanisms lead to a further stabilization of sociometric

status. For rejected children specifically, a bdownward spiraling cycle of maladaptive behavior can easily

be set in motionQ (Coie, 1990, p. 385). Finally, Coie points to the long-term effects of prolonged rejection

by peers in what he calls the bconsequence phase,Q stressing the fact that rejection leads to reduction of

social resources and opportunities for rejected children to develop their social competencies (which were

low in the first place). These consequences can be seen as status stabilizing factors in themselves.

Experimental support for Coie’s theory describing the acquisition of sociometric status as a stabilizing

process is equivocal. Cillessen, Bukowski and Haselager (2000) reviewed the dozen studies that reported

the stability of sociometric classifications. The stability of a given attribute is usually defined as the

correlation between the measurements of the same sample on two occasions. Where the stability of
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sociometric classification is concerned, the agreement between two classifications must be expressed by

a measure of association for nominal variables, for which Cohen’s j is traditionally used. The values of

Cohen’s j reviewed by Cillessen et al. (2000) varied considerably, from 0.01 to 0.44. The highest value

was found by Newcomb and Bukowski (1983), who applied Coie and Dodge’s nomination procedure

(CDnom) to assessments within a 1-month interval. The divergence of the j values is not surprising,

because the stability strongly depends on the social context of the assessments. The conditions under

which the data were collected could easily have changed, even within a short period. The composition of

subgroups of the total research sample could have been rearranged, for example, when students moved

to a higher grade. But social preferences may also easily change within fixed subgroups, particularly

when very young children are involved (Wu, Hart, Draper, & Olsen, 2001).

A different factor affecting the stability is of a technical nature, viz. the reliability of the procedure in

question. Although the concept of reliability in the context of sociometry will not seem strange to

researchers, calibration of reliability with regard to sociometric status determination is problematic.

Reliability is a concept originating from psychometrics and applies to interval level measurement of

relatively stable traits. The reliability coefficient is defined as the correlation between two measurements

within the same sample under the similar conditions. Regarding the two measurements, it is assumed that

the measurement errors are non-systematic and not correlated with the btrue scores.Q Furthermore, it is

assumed that the variances of the observed variables are invariant across assessments; the same applies

to the error components of the observables. Under these assumptions, the correlation (and thus the

reliability coefficient) equals the percentage true variance as a component of the observed variance. The

reliability is strongly dependent on the characteristics of the research sample in question and its value

can only be generalized if the sample represents a larger population.

This conceptualization cannot be easily transposed into the sociometric context. Sociometric status is

a social construct rather than a stable personality trait, and is not measured at the interval level.

Agreement between two classifications can be assessed, but the concepts of error variance and

percentage true variance are not applicable within the sociometric context. Moreover, few researchers

view stability coefficients observed within a study as easily generalizable to larger populations.

Nevertheless, Wu et al. (2001) rightly note that, in the sociometric literature, little attention has been paid

to the difference between measurement reliability and stability. Their complaint pertains especially to

studies that examine the quality of different procedures (e.g., Frederickson & Furnham, 1998; Terry &

Coie, 1991), and that typically compare j values, suggesting that the highest value corresponds to a

superior performance. Given Wu et al.’s argument, stability and reliability of sociometric classification

are distinguished from one another in the present study. Since test–retest reliability can be defined as the

agreement between classifications established under similar circumstances, and stability as the

agreement irrespective of the circumstances, stability is a lower bound to test–retest reliability.

Reliability might be considered as a latent characteristic of a sociometric procedure that could be

captured by tracing the highest stability coefficient reported in studies using this procedure. Defined as

the upper bound of the stability coefficient, reliability can be regarded as one of the factors that influence

the stability coefficient.

1.2. Research aims

Although Coie’s description of the processes of status acquisition and maintenance is relevant to all

situations in which new groups are formed or individuals enter existing groups, it is especially important
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for elementary school children. Elementary school children who were longitudinally assessed during

several years participated in the present study. This study attempts to gain insight into the extent to which

the reliability of the current sociometric procedures may have affected the results of previous research

with this population. To this end, before reporting the concordance between classifications across time

regarding the procedures involved, we will show that the consecutive assessments of the present study

were conducted under very similar conditions. Then differences between the highest stability coefficients

found using the various procedures can be viewed as trustworthy indications for differences between

reliability coefficients of these procedures. However, this is not to suggest that, in this way, the reliability

of the various procedures is conclusively established.

With regard to the research setting, Dutch school classes were involved in the present study, which was

particularly useful. Dutch school classes are relatively confined groups of maximally 30 to 35 children

who know each other quite well, since most children in the Dutch school system participate in the same

group for their entire eight year elementary school career. With regard to the sociometric procedure, two

methods based on nominations, viz. CDnom and Newcomb and Bukowski’s method (NBnom), and the

two-dimensional procedure based on ratings (SSrat) were compared in the present study.

The conceptualization of the reliability of sociometric methods underlying this research, the

measurement context of the present study, and the argument that with the two-dimensional ratings

procedure more refined data are collected and processed led to the following hypothesis: bthe two-

dimensional rating method would be more reliable than the two-dimensional nomination methods.Q The
aim of the present study was to test this hypothesis, that is, the hypothesis that the stability of SSrat

would be higher than that of the nomination methods, under circumstances where the agreement between

two consecutive classifications can be interpreted as an approximation to the test–retest reliability.
2. Method

2.1. Participants

The participants in the studywere from schools that attract middle class children and further information

regarding socio-economic status was not collected from the parents. Thus, mainly middle-class children of

whom only very few were non-Caucasian were included in this sample. Since non-Caucasians were such a

small minority, no account was taken of their numbers. The children were assessed three times at yearly

intervals, in 1996, 1997 and 1998. At the first assessment the children had been assigned by the school to

eight classes that remained predominantly constant as a group over the 2 years of observation. Parental

consent was solicited by means of a letter to the parents at the start of the project. Consent was not obtained

for only one or two pupils per class at most, resulting in a minimal participation rate of 90% per class. If a

pupil was not present at one of the assessments, that student was assessed by his or her classmates but did

not provide scores for other children for that assessment. In 1996, the sample was comprised of 193

students (91 boys, 96 girls, 6 sex unknown); in 1997, 189 students were involved (90 boys, 95 girls, 4 sex

unknown); and in 1998, 189 students participated (91 boys, 98 girls). Average age at the last assessment

was 11.3 years, with ages ranging from 11 to 13 years. Two hundred and five students were assessed on one

of the three occasions, while 178 were present on all three occasions. One hundred and eighty-one of the

193 students present at the first assessment were in the same class at time 2; 185 of the 189 students present

at the second assessment were members of the same class at time 3.
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2.2. Sociometric measures

With regard to data collection, we aimed for maximal comparability between the nomination methods

and the rating scale method. Students were asked to nominate the three classmates whom they liked most

and the three whom they liked least, as was also the case in the studies of Coie and Dodge. The children

could make selections from peers of both sexes. The participants were also asked to rate all their

classmates on a seven-point scale constituted by the following anchors: bdislike very much,Q bdislike
much,Q bdislike,Q bordinary,Q blike,Q blike much,Q blike very much.Q

2.3. Classification methods

2.3.1. The standard-score method of Coie and Dodge (CDnom)

In the system proposed by Coie and Dodge (1983), positive and negative nominations are summed to

bliked mostQ (LM) and bliked leastQ (LL) scores. LM and LL are standardized within the school class. Next,

these standard scores are transformed into two new variables: SP (social preference) and SI (social impact),

calculated as their difference and sum respectively, hence SP = zLM�zLL and SI = zLM+zLL. The resulting

scores are also standardized. Finally, the participants are assigned to five sociometric status categories as

follows: (a) popular = persons with standardized Social Preference scores N 1, zLM N 0 and zLLb0; (b)

rejected = persons with standardized Social Preference scoresb�1, zLM b 0 and zLL N 0; (c) neglected =

persons with standardized Social Impact scores b�1, zLM b 0 and zLL b 0; (d) controversial = persons with

standardized Social Impact scores N 1, zLM N 0 and zLL N 0; and (e) average = all remaining group

members.1

2.3.2. The probability method of Newcomb and Bukowski (NBnom)

Unlike CDnom, non-standardized numbers of bmost likedQ nominations (LM) and bleast likedQ
nominations (LL) are processed when NBnom is used. In addition to LM and LL, only the impact score

SI = LM+LL is used. Given the instruction to the respondents to nominate a prescribed number, a, of

bleast likedQ and bmost likedQ individuals, under the null hypothesis that nominations are randomly

assigned, the probability that a participant receives a bmost likedQ nomination from a classmate is fixed:

a/(N�1), N being the size of the class group. The same holds for the probability of receiving a bleast
likedQ nomination. Thus, under the null hypothesis, for each participant bliked mostQ and bliked leastQ
scores are the sums of N�1 Bernoulli variables. If one assumes that a respondent will not give a

classmate both a bmost likedQ nomination and a bleast likedQ nomination, the social impact score SI can

be seen as the sum of N�1 Bernoulli variables too. The probabilities of observed bliked most,Q bliked
leastQ and social impact scores are then compared with a chosen significance level, and the sociometric

status is attributed as follows: (a) popular = persons with significantly high LM and LL less than its

expected value; (b) rejected = persons with significantly high LL and LM less than its expected value; (c)

neglected = persons with significantly low SI; (d) controversial = persons with significantly high LM
1
This procedure is Coie and Dodge’s (1983) modification of the method proposed by Coie, Dodge, and Coppotelli (1982), who denoted the

average category as persons with standardized SP and SI between �0.5 and b0.5, while they distinguished a sixth category of all unclassified

group members.
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and LL greater than its expected value, or significantly high LL and LM greater than its expected value;

(e) average = all remaining participants.

2.3.3. The two-dimensional rating scale method SSrat (Maassen et al., 1996)

SSrat uses data that have been collected with a bipolar rating scale composed of an odd number of

scale points. In the present study, a seven-point rating scale was used, with the scores 1, 2 and 3

corresponding to degrees of disliking, the neutral scale represented by point 4, and the scores 5, 6 and 7

corresponding to degrees of liking. SSrat has been designed on the basis of the same concept as the

CDnom nomination method. Because the rating scale comprises a positive half (scores 5–7) and a

negative half (scores 1–3), negative and positive information is collected using a single scale. Instead of

processing positive and negative nomination totals, the sums of the ratings on the positive and negative

halves are calculated. Again, these total scores are transformed into two new variables: social preference

(SP) and social impact (SI) scores. These two variables allow classification into the five common

sociometric status groups.

SSrat is a probability method, and the division into status categories is guided by the test of whether

social preference, social impact, and positive and negative rating totals turn out to be higher or lower

than expected on the basis of chance. The probability distributions are derived from multinomial

distributions estimated from the score patterns of the assessors. Thus, unlike the other two techniques,

the SSrat algorithm has the advantage of reintroducing Moreno’s (1934) concept, that the opinions of the

assessed persons about their group should also be taken into account. An accurate mathematical

formulation of the method is given by Maassen et al. (1996) and by Maassen and Landsheer (1998). A

text on an introductory level with illustrative examples is provided by Maassen, Van der Linden,

Goossens, and Bokhorst (2000).2

2.4. Cutoff limits

The relative size of the sociometric categories has not been a matter of great concern to some

researchers. In practice, the cutoff criterion within the widely used system CDnom is seldom a point

of consideration. CDnom is a standard-score method and, following Coie and Dodge (1983),

researchers usually choose one standard deviation from the mean as cutoff limits on both dimensions.

As a consequence, the resulting size of the popular and rejected categories is generally around 15%

(Cillessen & Ten Brink, 1991). This size seems to correspond with accepted ideas in the field and has

become more or less established as a standard. (In the recent literature, there are exceptions, e.g.,

Hubbard, 2001, which employed a cutoff limit of 0.75 S.D.). The probability method NBnom with

a=0.05 generally yields appreciably smaller popular and rejected groups than does CDnom. To

achieve groups of comparable size, the a value is often increased to 0.10, usually without a

substantive validation (Newcomb & Bukowski, 1984; Terry & Coie, 1991, p. 871).

Like NBnom, the results of SSrat depend on the chosen value of a. Regarding the choice of the cutoff
criterion, within the SSrat procedure no standard practice has been developed as yet. It is not plausible to

assume that one single a value fits all types of rating scales. Moreover, recently Maassen, Van Boxtel

and Goossens (under review) concluded that it is inadvisable to apply a standard cutoff criterion,
2
The program SSrat and its manual (Maassen & Landsheer, 1996) can be requested from the first author.
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regardless of the social climate of the assessment. In the present study, sociometric classifications

derived by means of SSrat were established with varying values of parameter a in order to assess the

reliability of an optimal variant of SSrat considering preliminary validity assessments. Because it is not

sound to compare the results of this variant with only the standard variant of the current nomination

methods, the effect of varying cutoff limits within these procedures was also studied.

2.5. Data analysis: criteria of comparison

Because the participants were assessed within classes, they cannot be regarded as independent units of

measurement. Moreover, the present study focuses on reliability assessment under exemplary conditions,

and it is the internal validity rather than the external validity and generalizability that is critical. The

difference between groups or the agreement between measurements will mostly be expressed in terms of

suitable statistics without reference to a probability distribution.

When comparing the characteristics of the classifications generated by the different methods, the

average rating received by a student from his or her classmates (referred to as ARR) will be used as a

central statistic. Where a sample of participants is concerned, the mean of this variable (MARR) is also an

informative measure. All the classification methods are based to some degree on the relative height of the

sociometric scores within the group rather than on the absolute scores. A student with a positive average

received rating could still be one of the least appreciated class members and thus be assigned to the

rejected category. This seems to us an essential drawback of current classification methods. Therefore, an

additional criterion, counting the number of anomalous classifications, was applied. The following were

considered anomalies: (a) a pupil assigned to the popular status group with an ARR lower than the neutral

scale point (i.e., 4.0 when a seven-point scale is applied), and (b) a pupil assigned to the rejected status

group with an ARR higher than the neutral scale point. The number of anomalies is denoted by variable

OOR (out of range), an informative criterion in comparing the different classification methods.

As usual in publications dealing with stability, the percentages of persons whose classification is

unchanged and the outcomes of Cohen’s j will be given. Cohen’s j expresses the extent to which the

agreement between two classifications exceeds what would be expected on the basis of chance. That is to

say, j is based on the discrepancy between the observed and the expected frequencies on the main

diagonal of the two-dimensional table. The stability of each separate sociometric status group is also

expressed in j (see, for instance, Terry & Coie, 1991; Cillessen et al., 2000).3
3. Results

3.1. Preliminary analyses

It should be borne in mind that the research hypothesis of the present study is conditional, i.e.,

pertains to situations where stability can be interpreted as an approximation to test–retest reliability. The
3
The formula for this is (derived from Landis & Koch, 1975):

j kð Þ ¼

pkk

qk
� qk

1� qk
; where qk ¼

1

2
p:k þ pk:ð Þ:



Table 1

Pearson correlations between standardized scores for being most liked, least liked and social preference as defined within the

CDnom procedure, and for the average ratings received (1–7) assessed across the three times of measurement

Time of Measurement Transition Sociometric Status Measure

N Most liked

scores

Least liked

scores

Social preference

scores

ARR

scores

96–97 181 0.51 0.68 0.68 0.74

97–98 185 0.62 0.68 0.72 0.80

ARR = Average Rating Received by a student from classmates.
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data met this condition. First, the participating children were of an age that allowed us to expect that their

sociometric status was relatively stable. It is known that the sociometric status of older children is more

stable than that of younger children (Asher & Hymel, 1981). Second, the composition of the subgroups

(classes) had not substantially changed over the period of observation. Third, the mean average rating

received (MARR) at the three assessments was 4.71, 4.75, and 4.67 (S.E.s = 0.048, 0.047 and 0.048,

respectively), which shows no noticeable change. The average judgments indicated that the atmosphere

within the groups was generally positive. The percentage of students receiving an ARR score exceeding

4 (the neutral scale midpoint) was consistently high (85.0, 88.9, and 86.2% at the time of each of the

three assessments). Fourth, as shown in Table 1, there was a high level of agreement between

consecutive assessments, expressed in within-measure across-time Pearson correlations of the stand-

ardized bleast likedQ scores (zLL), standardized bmost likedQ scores (zLM), social preference scores (zSP),
as defined within the CDnom method, and ARR scores.

In particular, the stability coefficients of the social preference score zsp (the core variable of the

nomination procedures) and of the ARR scores (the core variable of the rating scale procedure) were

high. The two correlations between pairs of consecutive measurements of social preference were 0.68

and 0.72. The correlations for ARR were even higher: 0.74 and 0.80. Correlations between observed

scores were attenuated as a consequence of imperfect measurement. A more accurate insight into the true

stability of the social preferences of the participants is gained if the correlations are corrected for

attenuation. Estimation of the disattenuated coefficients can be established with the help of structural

equation modeling. To this end, the social preference score of the participants was modeled as a latent

construct, also indicated as social preference, on each occasion measured by the observed variables zSP
and ARR. The latent and observed variables were cast into a simple structural equation model as

depicted in Fig. 1. The parameters of the model were estimated using the LISREL 8 program.4

The model and the data showed good fit: v2(5) = 7.28, p = 0.20, RMSEA = 0.051, NNFI = 0.99,

SRMR = 0.024. The central outcomes are the estimated stability coefficients between the latent

constructs: 0.80 between the first two assessments, and 0.85 between the second and third assessment.

From these high stabilities of the social preference concept and from the fact that the mean of ARR

hardly fluctuated, we inferred that the social preferences within the class groups remained practically

unchanged during the intervals, and that the stability of the eventual classifications realized in the present

study reflects the test–retest reliability of the procedures involved.
4
Because the zSP and ARR scores are produced by different methods, method effects inducing higher within-method intercorrelations were

expected. To account for method effects measurement error correlations were introduced as free parameters in the model. Modification indices

showed that it was sufficient to incorporate measurement error correlations between ARR96 and ARR97 and between ARR97 and ARR98.



Fig. 1. Path model for the stability of the latent peer-perceived social preference concept measured at three times of

measurement by the observed standardized social preference score (zSP) and the average rating received (ARR).
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3.2. Global classificatory results

Sociometric status classifications were conducted on the three occasions according to CDnom (three

cutoff criteria ranging from 0.8 through 1.2 S.D.), NBnom (significance levels 0.01, 0.05 and 0.10), and

SSrat (five significance levels varying from 0.001 to 0.050). Thus, both more stringent and more lenient

limits were chosen than usual in sociometric status research.

Only small differences existed across assessments between the distributions of sociometric status

generated by a particular classificatory variant (which is again an indication that the atmosphere in the

classrooms had not drastically changed). At each assessment, the size of the sociometric status groups

resulting from a particular system was largely determined by the cutoff criterion chosen. For the sake of

economy, only themost recent results (those of assessment 1998) are presented in Table 2. This table shows

that the standard variant of CDnom indeed assigned roughly 15%of the participants to both the popular and

the rejected category. SSrat using a = 0.01 and NBnom using a = 0.05 yielded similar results.
Table 2

Marginal sociometric status distributions (percentages) at the third assessment (1998) based on the three classification

procedures (N = 189)

Classification

procedure

Cutoff criterion and sociometric status classification

Cutoff (a/S.D.) Popular Rejected Neglected Controversial Average

SSrat 0.001 9.0 10.1 0.5 0 80.4

0.005 12.2 12.2 1.1 0 74.6

0.010 15.9 13.8 1.1 0 69.3

0.025 19.6 16.9 3.2 0.5 59.8

0.050 23.8 22.8 5.3 0.5 47.6

CDnom 1.2 11.1 10.6 5.3 1.1 72.0

1.0 15.3 14.8 16.4 2.1 51.3

0.8 21.2 18.0 24.3 2.1 34.4

NBnom 0.010 9.0 11.1 0.5 0.5 78.8

0.050 17.5 19.0 6.3 2.1 55.0

0.100 19.0 21.2 7.9 2.1 49.7

The bold figures refer to the standard-score method of Coie and Dodge (CDnom) and to variants of the Newcomb and

Bukowksi method (NBnom) and the rating scale method (SSrat) that yielded similar sized popular and rejected categories.
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3.3. Classification along the social preference dimension

3.3.1. Rejected category

Using the standard variant of CDnom, rejected categories were delimited with a size of roughly 15%.

In order to achieve similar sizes, in this study a = 0.05 proved to be appropriate for NBnom and a = 0.01

for SSrat. For the rejected group, these cutoff limits are lenient, because the number of students with an

average rating (ARR) less than 4 was low, and because in principle the anticipated size of the rejected

groups was less than 15%.

In Table 3, the outcomes (in terms of the category sizes, MARR and percentages of anomalies, OOR)

have been tabulated for each classificatory system, omitting the results yielded by more lenient limits. It

can be seen that, within the tabulated range, the standard variant of CDnom and the variants of the other

systems yielding a similar sized rejected group performed least satisfactorily. Judged by the number of

anomalies (persons with ARR N 4.0), more stringent variants appeared more appropriate. However, even

with more stringent cutoff criteria than are usually applied, all the classification methods produced

anomalies on at least one of the measurement moments. This can be explained as a result of the small

quota of students having an ARR score below the scale midpoint of 4. Within the range of tabulated a
values, SSrat with the lowest value proved the most adequate. Overall, this variant yielded appreciably

fewer anomalies than SSrat variants with higher a and fewer than the nomination methods yielding a

rejected group of about the same size.

3.3.2. Popular category

There was no distinction to be drawn between the different methods on the basis of the number of

anomalies in the popular category: none of the variants of the classification methods presented in Table 2

assigned a person with an average rating less than the midpoint of 4.0 to the popular status. This is not

surprising in view of the high mean of ARR, indicating a large reservoir of more or less popular group

members. It would seem natural to be less selective with the popular category than with the rejected, and

regarding the children classified as popular, a higher a value would seem appropriate.
Table 3

Mean (and S.D.) average rating received and percentages of anomalous attributions (OOR) in the rejected categories resulting

from three classification procedures assessed across the three times of measurement

Classification

procedure

Cutoff

(a/S.D.)
Cutoff criterion and time of measurement

1996 (N = 193) 1997 (N = 189) 1998 (N=189)

N M S.D. OORa N M S.D. OORa N M S.D. OORa

SSrat 0.001 21 3.43 0.42 14 17 3.45 0.43 6 19 3.37 0.34 0

0.005 28 3.53 0.41 11 23 3.59 0.46 17 23 3.47 0.39 9

0.010 28 3.53 0.41 11 28 3.70 0.48 29 26 3.53 0.41 15

CDnom 1.2 19 3.50 0.44 16 22 3.73 0.53 41 20 3.51 0.47 20

1.0 27 3.64 0.53 30 27 3.77 0.49 41 28 3.61 0.48 21

NBnom 0.010 20 3.59 0.53 25 23 3.73 0.52 32 21 3.55 0.50 19

0.050 29 3.75 0.52 34 28 3.80 0.50 43 36 3.81 0.57 42

The bold figures refer to the standard-score method of Coie and Dodge (CDnom) and to variants of the Newcomb and

Bukowksi method (NBnom) and the rating scale method (SSrat) that yielded similar sized popular and rejected categories.
a OOR: Out of range (percentage of pupils assigned to the rejected status group with an ARR score higher than the neutral

scale point 4).
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3.3.3. Classification along the social impact dimension

We observed earlier that SSrat with a = 0.01, CDnom with cutoff limits F 1 SD, and NBnom with

a = 0.05 yielded popular and rejected categories of comparable size. Table 2 shows that with the

neglected category, however, the results were different. SSrat delivered neglected categories of almost

the same size as NBnom with equal a value, but was more selective than CDnom. Table 2 also shows

that every variant of any classification system yielded a small controversial category. Although the

sizes were small overall, the variation in size across assessments yielded by the nomination methods

was striking. SSrat was consistently extremely selective and when an a of 0.01 or less was used, not a

single pupil was assigned to the controversial status.

3.4. Stability of the classifications

As is common practice, we examined primarily variants that cut off the extreme status categories from

the average group with the same boundaries, within each assessment and across assessments. Because a

more lenient cutoff limit than customary is probably indicated with the popular category, and because in
Table 4

Concordance between sociometric classifications for each transition based on three procedures in terms of Cohen’s ja

Classification

procedure

Cutoff criterion and sociometric classification category

Cutoff (a/S.D.) Pop. Rej. Negl. Cont. Aver. Total

Transition 96–97 (N = 181)

SSrat 0.001 0.39 0.61 0.49 0.51

0.005 0.43 0.53 �0.01 � 0.40 0.44

0.010 0.59 0.60 ��0.03 � 0.43 0.49

0.025 0.57 0.63 0.31 0.00 0.43 0.51

0.050 0.62 0.57 0.12 �0.01 0.33 0.44

CDnom 1.2 0.31 0.61 0.17 �0.02 0.13 0.25

1.0 0.40 0.52 0.22 0.16 0.16 0.28

NBnom 0.010 0.40 0.57 0.18 �0.01 0.34 0.39

0.050 0.28 0.57 0.27 0.16 0.19 0.30

0.100 0.40 0.49 0.21 0.08 0.20 0.30

Transition 97–98 (N = 185)

SSrat 0.001 0.59 0.61 0.00 � 0.55 0.57

0.005 0.51 0.64 �0.01 � 0.48 0.52

0.010 0.64 0.64 �0.02 � 0.51 0.56

0.025 0.65 0.62 �0.03 1.00 0.45 0.53

0.050 0.67 0.63 0.04 0.66 0.38 0.50

CDnom 1.2 0.24 0.50 0.14 �0.02 0.13 0.22

1.0 0.35 0.45 0.25 �0.04 0.10 0.24

NBnom 0.010 0.26 0.62 �0.02 �0.01 0.34 0.37

0.050 0.34 0.46 0.14 �0.04 0.15 0.25

0.100 0.33 0.48 0.21 �0.04 0.09 0.24

The bold figures refer to the standard-score method of Coie and Dodge (CDnom) and to variants of the Newcomb and

Bukowksi method (NBnom) and the rating scale method (SSrat) that yielded similar sized popular and rejected categories.

Pop=popular classification; Rej = rejected; Negl = neglected; Contr=controversial; Aver = average.
a Cohen’s j values calculated for the total sample and the separate status groups.
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particular within SSrat researchers may wish to apply a high a value with regard to classification along

the social impact dimension, all the cutoff limits tabulated in Table 2 were examined. The outcomes

expressed in Cohen’s j are tabulated in Table 4. Table 4 presents overall stability coefficients, as well as

separate coefficients with regard to each status category, which provide an indication of the stability had

more lenient cutoff limits been applied.

Table 4 shows that the stability of the classifications according to the rating scale method (especially

regarding the transition 97–98) was generally appreciably higher than that of the nomination methods. In

particular, the results of the standard-score method of Coie and Dodge (CDnom) and of the variants of

the other methods yielding similar sized popular and rejected categories (shown in bold font in Table 4),

show that the j values resulting from the nomination methods were far from reaching the maximum

value reported by Cillessen et al. (2000). All the SSrat variants yielded a higher and often appreciably

higher j value. All the procedures and their variants produced high j values for the rejected category,

with no systematic differences between the nomination and the rating scale methods. The popular

category generally showed higher j values for the rating methods.

From Table 4 entries it is evident that, in general, the j values of the neglected and controversial

categories were very low and not infrequently less than zero. Some of the highest values were given by

SSrat when lenient a values (0.025 or 0.05) were applied. It should be remembered, however, that these

stabilities relate to very small categories. In general, the classifications into neglected or controversial

categories were unstable.

When stabilities were expressed as percentages of persons remaining in the same category over

successive assessments, the results were similar. We ascertained the following: (a) The overall

percentages (pertaining to the whole sample) were very high (up to 88%) when stringent cutoff limits
Table 5

Agreement in terms of Cohen’s j between variants of the method of Coie and Dodge (CDnom), the method of Newcomb and

Bukowksi (NBnom) and the rating scale method (SSrat) that yielded similar sized popular and rejected categories, at the three

times of measurement

Method and Year of Assessment

SSrat (a = 0.01) CDnom NBnom (a = 0.05)

96 97 98 96 97 98 96 97 98

SSrat

96 –

97 0.49 –

98 0.52 0.56 –

CDnom

96 0.39 0.25 0.27 –

97 0.26 0.39 0.24 0.28 –

98 0.33 0.31 0.55 0.28 0.24 –

NBnom

96 0.40 0.37 0.38 0.66 0.31 0.30 –

97 0.28 0.40 0.29 0.27 0.83 0.25 0.30 –

98 0.32 0.30 0.56 0.24 0.19 0.68 0.33 0.25 –

Within-method across-time stabilities appear in emboldened font; within-time correlations appear in italic; across-method

across-time agreements appear in normal font.

1996–96 combinations are based on 193 children; 96–97 combinations are based on 181 children; 96–98 combinations are

based on 178 children and 97–98 combinations are based on 185 children.
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were applied. The percentages decreased to roughly 50% for the lenient cutoff criteria. The rating

methods showed higher percentages than the nomination procedures. (b) The popular categories

generally showed higher percentages for the rating methods than for the nomination methods. (c) The

percentages of individuals remaining in the neglected or controversial categories were very low, most

often 0 or undefined (i.e., 0 persons in an empty group).

Finally, in Table 5 all the between-variant concordances are presented in terms of Cohen’s j resulting

from CDnom, NBnom using a = 0.05, and SSrat using a = 0.01 on the three occasions. The within-

nomination-method stabilities were at the lowest level, ranging from 0.24 to 0.33. Note that the

stabilities calculated for the connections of a ratings and a nomination variant were at the same level

(ranging from 0.26 to 0.33). In general, the stability of a sociometric status classification is not

negatively affected when at a later assessment the nomination method is replaced by the rating-based

method SSrat. This corroborates the finding of an earlier study (Maassen, Goossens, & Bokhorst, 1998).

The stabilities of the ratings variants were in the middle range, ranging from 0.49 to 0.56, a little higher

than the within-time correlations calculated for the connections of a ratings and a nomination variant,

which ranged from 0.39 to 0.56. The within-time cross-nomination method correlations were clearly the

highest (ranging from 0.66 to 0.83), indicating an excellent agreement per annum, not surprisingly, since

these are the only two-dimensional associations based on the same data.
4. Summary and discussion

The present study examined the relative test–retest reliability of nomination-based and rating scale

methods for the determination of sociometric status. The methods involved in this study were the

standard-score method of Coie and Dodge (1983) (CDnom) and the probability method of Newcomb and

Bukowski (1983) (NBnom), both nomination procedures, and the rating scale method SSrat. The study is

of special interest because, unlike previous comparative studies, the rating scale method is also capable of

producing a classification into the common sociometric status categories. It was noted at the outset that

more refined information is collected and processed with SSrat than with the nomination methods. This

made it plausible to expect that SSrat would yield more reliable results than the nomination methods.

First, it was verified that the data allowed the interpretation of the stability as an approximation to the

test–retest reliability. SSrat (with a values within the examined range) was then found to have test–retest

reliability coefficients (i.e., concordance across assessments expressed in terms of Cohen’s j) of 0.50
and over. The value of 0.60 is regarded as excellent agreement according to the well-known typology of

j values by Landis and Koch (1977). The j values achieved by the rating methods were consistently at

least as high as the highest values ever reported for the nomination methods, and often considerably

higher.5 On the basis of the results available to date, the reliability of the methods for sociometric status

determination has been regarded questionable (Bukowski & Hoza, 1989; Gresham & Stuart, 1992). The

results of the present study should lead to a qualification of this view.
5
A high stability coefficient can be accomplished by two equally biased classifications. Therefore, we have carried out a construct

validation using peer nominations for aggressive and cooperative behavior, and for help seeking conduct. According to these analyses, the rating

methods proved to measure up to the nomination methods, although the latter methods now probably benefited from method effects. (Full tables

of the validation results can be obtained from the first author.)
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When the outcomes of nomination-based and rating-based methods are comparatively evaluated, we

come to the following. Within the rating-based method every student attributes a score to every group

mate. In the case that rating scales with more than three scale points are used, polytomous positive and

negative scores are attributed. Using the nomination methods, every student attributes dichotomous

scores (nomination or not), while only a few peers receive a nomination. Thus, the rating scale method

collects and processes more refined information. The rating method is associated with continuous

variables, of which the average rating received is most prominent. Such variables are suitable for further

correlation or regression analyses or more advanced techniques such as multidimensional scaling.

Continuous variables allow the calculation of group means, which makes them better suited to within-

time between-groups comparisons and to cross-time comparisons within a given group. For example, the

mean of the average rating received, regarded as a proxy variable of the social climate within a group,

can be employed to assess whether the social climate differs between groups, or to assess the

development of the social climate within a given group over time. The scores used within the nomination

methods (e.g., the number of liked or disliked nominations) show small variation and after

standardization within groups, which is an element of the algorithm of the standard-score method of

Coie and Dodge, the group means of those scores are fixed to zero. This makes the nomination methods

inappropriate for between-group comparisons or further advanced statistical analysis. In particular, the

Coie and Dodge method is conducive to respective status categories having roughly a predestinated size,

irrespective of the research setting and the social climate within a given research group.

An indisputable advantage of the nomination methods is that they are apt for use in large grades as

well as smaller classrooms. The rating scale method is tailored particularly to groups of maximally about

35 individuals who know each other well. A concomitant disadvantage of the rating scale method is that

a more laborious task is imposed on the participants. The present study demonstrates that the more

laborious task is rewarded by more reliable assessment. In short, it can be concluded that the nomination-

based methods and the rating scale method complement each other well. The choice of the method to be

used should be based on particular aspects of the research setting and research aims.

The lower stability coefficients produced by the nomination methods were not unexpected. In this

respect, it should be noted that limited numbers of nominations (maximally three) were solicited from

the participants, as is usual to date, especially in longitudinal research. Terry (2000) advocated the use of

unlimited nominations, but this is not yet common practice. In recent issues of the leading journals, we

encountered only three studies consistent with Terry’s recommendation (De Rosier & Thomas, 2003;

Hubbard, 2001; Mostow, Izard, Fine, & Trentacosta, 2002) versus a large majority that showed

application of the traditional nomination procedure. It is conceivable that Terry’s advice would increase

the reliability. However, considering the questions asked by Hubbard (bWho do you like the most/

least?Q) or Mostow (bWho do you like a lot/don’t like very muchQ), and our own experience that children
are usually able to mention only a few names (Van Boxtel, 1993), we question whether the limit of three

nominations is really a serious restriction. An important argument in favor of the rating method as

compared to the traditional nomination methods is accounting for the different score attribution of the

assessors. The importance of the latter argument is demonstrated by a recent study (Maassen, Steenbeek,

& Van Geert, 2004), in which 6- to 9-year-old children were presented with the three-point rating scale

method of Asher, Singleton, Tinsley, and Hymel (1979). Within that procedure, participating children are

asked to put the pictures of classmates they like in a separate box marked with a smiling face, whereas

pictures of classmates they dislike should be put in a box marked with a sad face. Assignment to a box

can be viewed as a positive or negative rating, as well as a positive or negative nomination. In this
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procedure, all the children are nominated by a nominating child and the numbers of nominations given

are now unlimited. These numbers were processed according to the Coie and Dodge (1983) algorithm.

Also in this case, the SSrat classification showed a higher stability than the CDnom classification. It

should be acknowledged that, apart from the use of unlimited numbers of nominations, the model

proposed by Terry (2000) also implied inclusion of so-called social sensibility parameters, which is a

different way of accounting for the different score attribution of the assessors. However, the scoring of

all group members and the attribution of polytomous scores remain pertinent as advantageous of the two-

dimensional rating method.

All the ratings used in this study were collected using seven-point scales. However, in many situations

more simple rating scales are indicated, for instance, when younger children are being investigated. It is

conceivable that the differences between the performances of the nomination and the ratings procedures

would turn out to be less marked when fewer than seven-scale points were used, because less refined

information is then collected. This has already been shown by a study by Maassen et al. (2004).

The retest-reliability of the sociometric procedures, which is the topic of the present study, is not only

of methodological importance, but also has theoretical and practical implications. As for the theoretical

implications, we have cited Coie’s theory of acquiring peer status as a stabilizing process. The low long-

term stability coefficients found in previous studies do not seem to corroborate Coie’s view. The present

study shows that those studies suffer from a relatively low test–retest reliability of the nomination

procedures employed, which may be, in part, responsible for the lack of empirical support for Coie’s

view.

As for the practical implications, most research studies in developmental psychology and education

dealing with sociometric status are focused on identification of pupils who are rejected by their peers.

Having problems in contact with peers and being repeatedly classified as rejected is seen as a

predictor for serious adjustment problems and lapses in later life (Asher & Coie, 1990). To ascertain

whether pupils remain permanently rejected, or whether they succeed in gradually attaining a higher

sociometric status, the methodology of sociometric status determination needs to be optimized, in

particular, in the performance of the current methods in longitudinal research. For example, most of

the transitions from one status group to another will be from the average status group to one of the

extreme categories and vice versa. Employment of procedures with relative low reliability in

longitudinal research will show more of these transitions and will fail to identify pupils who are

permanently socially rejected.

Including a procedure with higher reliability such as the rating-based procedure SSrat may help to

unravel the true correlates and mechanisms of peer acceptance and rejection. Recent research, for

example, is not only aimed at describing the stability of peer status, but also focuses on the antecedents

(in child and social environment) and consequents of having a stable peer sociometric status, specifically

the stability of rejected status (Cillessen et al., 2000). So far, only Goossens, Olthof, and Dekker (in

press) have applied the SSrat method. Their study showed that when the children were approximately 10

years old, bullies and victims were strongly rejected, with victims being more strongly rejected than the

bullies. Defenders, who stand up for the victim, were popular. Two years later, bullies were either

rejected or controversial, while victims were still rejected, and defenders were still popular.

Several studies have been conducted on the effects of interventions (coaching, social skills training,

participation in peer involvement groups, etc.) on social behavior and social status of children. Although

several interventions have been found to lead to significant improvements in children’s social behaviors

and skills, improvement of sociometric status has proved to be more difficult to accomplish (see Asher,
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Parker, & Walker, 1996; Cillessen et al., 2000 for examples of effective as well as ineffective

interventions). The present study shows that failure to find consistent improvements may be due in part

to methodological drawbacks of the classification methods that were used. Hence, for future studies it

may be interesting to examine the sensitivity of different sociometric status classification procedures,

including the SSrat procedure, in detecting the hypothesized improvements before jumping to

(pessimistic) conclusions.
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