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Two-Dimensional Sociometric
Status Determination With
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JOS L. VAN DER LINDEN

ABSTRACT. Sociometric status is derived from a concatenation of judgments at the
individual level. In previous articles, the authors argued that score attribution at this
level (where ene group member assesses another) is one-dimensional along the sym-
pathy antipathy continuum. Two-dimensionality of sociometric status arises at the
group level, B was shown that at this level, too. sympathy and antipathy arc not two
distinel dimensions but the poles of just one, the other being visibility (or impact), 17
one aceepts fhe model of one-dimensional score attribution at the individual level, it
waould scem Jogical to base sociometric status determination on rating scales. In this
article. a procedure for this is developed and a covering computer program (SSRAT)
is introduced. Finally, the results of the current nomination methods and the proposed
rating method applied in the same classroom groups are compared. The results of the
rating method appear to be more valid and more refined.

FOR SOME TIME NOW, particularly since the 1930s, many researchers have
turned their attention to social structures within groups of individuals and to
the social status of individuals within their group. Sociometry—the term orig-
inates from the Viennese psychiatrist Jacob L. Moreno (1934)--has become
the collective term for technigques and models aimed at mapping social struc-
tures of groups and the social status of group members. Meanwhile, a wide
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variely of sociomelric techniques and models have been developed, distin-
guishable according to the particular aspect of the social structure that one
wishes o focus on,

Marena's demand for sociometric methods originally arose in the context
ol a hroad social psychological theory, He used nomination data (where every
suhject is asked to cite a number of group peers who satisfy a given criterion,
mostly with alfective impact). Such a method proved to be useful for the
establishment of the degree of popularity of the different group members, an
opportunity heartily welcomed by many working in the fields of, for inslance,
industrial psychology and education, In the years that followed, methods aim-
ing al a more or less direct, unidimensional assessment of the popularity of
group members were applied in a range of studies and, to this end, many tech-
nigues of the popularity contest type were developed. On the other hand., there
was an increasing number of researchers who were not satisfied with these
methods. Katz (1953}, too, proposed a method that employed nomination data
and that led to a unidimenstonal popularity differentiation. However, he also
ook the “indirect choices™ into account and shifled attention (o the transmis-
sion of information within a group.

The study of information transmission within groups (as an aspect of the
social structurey and the degree to which persons are viewed as central in a
sociat network (as an aspect ol social status) has since expanded enormously.
Mathematical graph theory, of course, was a source ol ingpiration. Freeman
1977y and his collaborators (Freeman, Borgalti, & White, 1991) proposed
measures for the assessment of the centrality of persens in their network.

As early us Moreno’s days, sociologists studied the social structure of a group
in terms of the [riendship tics among all its members. Efforts have been made
to construct network representations from information on {riendship relations
with other group members, provided by each member of a group (Burt, 1982;
Freeman, White. & Rominey, 1989). During the past two decades, multidimen-
sional scaling techniques have been developed, which proved to be efflicient in
vielding spatial visualizations of social structures. Recently, Kumbasar, Rom-
ney, and Batchelder (1994) used correspondence analysis to compare individual
perceptions of a friendship network with a global, aggregated representation.

tn another approach starled by Bales, Strodibeck, Mills, and Roseborough
(1951), the status of persons was associated with the “power and prestige
orders” that emerge within a group as a result of interaction between the group

members in task-oriented situations. This branch has since been explored by
severnl researchers (see. e.g., Fisek, Berger, & Norman, 1991),

Although such methods have been developed for the investigation and the
detailed description of group structures and group processes, there remains in
some ficlds, particularly developmental psychology and educational research,
itie need for diagnostic methods. In these fields, considerable gesearch has
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been devoted to the problem of youths who have difficulties in making con-
tact with their peers and 1o the possibilities of adapting their social behavior,
The processes that may fead to the acquisition of social status or processes
that reflect social status are given less atlention. Instead, more interest is
attached to the identification of the persons (often pupils in a classroom
group) who are rejected by their group peers.

With regard lo diagnostic methods, what is required is a quick and practi-
cal way of collecting data from various groups (sometimes very young chil-
dren), which enables the researcher to calegorize group members into socio-
metric-status groups. In further in-depth research, special attention can be
paid Lo those “rejected.” The “populars” are often included in the study as a
reference group. This type of research may be regarded, in part, as a contin-
uation of Moreno’s work. Peery (1979), however, added another dimension
to this tradition by demonsirating that a two-dimensional categorization into
status groups is more satisfactory than a one-dimensional classification. In
the 1980s, straightforward techniques were developed by Coie, Dodge. and
Coppotelli (1982) and by Newcomb and Bukowski, 1983), These tech-
niques, based on Peery’s idea and still employing nomination data, have
been applied in a wealth of studies over the past decade (Newcomb. Bukows-
ki, & Pattee, 1993).

Witl this article, we join the tradition of the diagnostic use of sociometric
methods for the classification of persons into sociometric-status groups.
Although the use of ratings is (o be preferred for several reasons (which we
will discuss later) and although rating data are collected in many studies, the
standard methods of Coie et al. and Newcomb and Bukowski do not allow
the use of ratings in a two-dimensional classification. In previous articles
{Akkermans., Maassen, & van der Linden, 1990; Maassen, Akkermans, &
van der Linden, 1994), we argued that the use of ratings can be delended
from a conceptual point of view. In this article, we present methods by which
a two-dimensional classification can be derived from rating data. In our
view, the methods we propose fill an important gap. Finally, we demonstrate
that these methods probably lead to a more valid classification than do the
nomination methods.

Curren{ Methods to Determine Sociometric Status

Since roughly 1979, sociomelry has applied a two-dimensional model to
the classifications of persons in sociometric-status groups. The idea of two
dimensions dales back at least to 1944 (Bronfenbrenner, 1944, p. 71, Note 13)
but was not elaborated before Dunnington (1957) and especially Peery (1979).
The principle is this: Respondents in the group studied are asked which group
peers they like and which they do not like, The answers to the first question
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allow the researcher to distinguish those who are considered sympathetic by
many and those who are considered sympathetic by few. The second question
{*who don’t you like?’} does not automatically yield a mirror image of this
classification, because not finding someone sympathetic and finding someone
unsympathetic are two different things. Combining the responses to cither
guestion allows a more differentiated classification. To this end two new
scores are generally calculated (Peery, 1979), If S (syinparfty) is the number of
“sympathetic” nominations received by a person, and if A (antipathy) is the
number of “unsympathetic” nominations, then P (secial preference) is 8
minus A, and [ (social impact or visibility} is S plus A. From the P and 7 scores
a classification of five distinct status groups can be derived: popular;, rejected,
neglected, controversial, and average.

Clearly, scores A, S, F, and [ determined in this manner leave little room lor
comparison hetween subjects from different groups. A difference in group
size, for instance. would render interchange of scores invalid. Either of the
two metheds used at present to determine types of sociometric status has its
own built-in answer to this problem,

Coie el al. (1982) and Coie and Dodge (1983) presented a model (to which
we will refer as CDCnom) in which nominations are standardized in two
respects. First, scores § and A within the group are slandardized to z, and z,.
Next, the scores for social impact and prelerence are caleulated as sum and
difference, respectively, of these standard scores, hence P =z~ z4 and [ = z,
+ z., and standardized as well. This means that the unstandardized scores {or
social impact and social preference are the principal components of § and A,
Thus the Coie et al. standard score model is an orthogonal, two-dimensional
mode} of sociometric status. Attribution of sociometric status in terms of the
modetl is as follows (all variables are expressed in standard scores):

1. popular: preference > 1, sympathy > 0, antipathy < 0;
2. rejected: preference < —1, sympathy < 0, antipathy > (;
3. neglected: impact < -1, sympathy < 0, antipathy < (;

4. controversial: impact > 1, sympathy > 0, antipathy > 0;

5. average: remaining group members,

In contrast, Newcomb and Bukowski’s {1983) model, to which we will refer
as NBnom, is called a probability model. The scores are not standardized.
Group members are asked for three sympathy nominations and three antipa-
thy nominations. Suppose that the group consists of N members. Under the
null hypothesis that nominations are randomly assigned, the probability that a
group member receives a sympathy nominalion from another is fixed, name-
ly 3/(N — 1). The same holds for the probability of antipathy nominations.
Thus, for cach group member, § and A are the sum of N — | Bernoulli vari-
ables with p = 3N — 1). If the assumption is made that one will not give a fel-
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low member both a sympathy nomination and an antipathy nomination. the
impact score / may be viewed as the sum of N — | Bernoulli variables with p =
6/(N — ). In the model of Newcomb and Bukowski, the probabitities of real-
ized sympathy, antipathy, and impact scores are used in determining socio-
metric status, In this model attribution is as follows:

1. popular: sympalhy significantly high, antipathy < average;
2. rejected: antipathy significantly high, sympathy < average;
3. neglected: impact significantly low;

4. controversial:  sympathy significantly high, antipathy > average, or
antipathy significantly high, sympathy > average;
5. average: remaining group members.

[t may be argued (Maassen el al., 1994) thal antipathy and sympathy nomina-
tions may be conceived as scores on a truncated (3-point) raling scale. As
noted in the previous section, within nontination procedures the restriction is
often imposed that only a prescribed and small number of score attributions
may deviate from the scale’s midpoint. Thus, with nominations, assessors are
able to express the intensity of their affection toward group mates only in a
limited way. The use of rating scales is in line with our cortention that al the
individual level judgments are given unidimensionally (along the sympa-
thyeantipathy dimension). If one accepts the model of one-dimensional
score attribution, the obvious thing to do is (o instruct respondents according-
ly: ruting scales are suitable for this. At present, data gathering for two-dimen-
sional categorization of seciometric status types is designed for the standard
(nomination) methods described above. These methods can only operaie on
nominations or ratings of the {1, 0, 1) type, which are then treated as nomi-
nations, Multipoint rating scores are not appropriate unless the scales are
reduced to the 3-point type.

Two-Dimensional Sociometric Status Determination With Rating Scales
Data Structure for the Raring Method

Before we discuss the method for categorization into sociometric status
types through ratings, we comment on the structure of the required data. We
assume that data are gathered on a (2R + 1)-point rating scale; for example,
for a 7-point scale, R = 3. The scale’s midpoint represents a neutral judgment
(neither sympathy nor antipathy); all lower scores correspond to a negative

judgment and all higher scores to a positive judgment.

In general terms we can think of the data as arranged in a matrix P, with rows
belonging (o assessors and columns to those assessed. (Let Py denote the rating
given by assessor 1 10 group member £) If the assessor and assessed group are
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identical and the number of persons in the group equals N, we have an N x N
matrix in which the major diagonal (upper left to lower right) is undefined.

For the method that will be introduced in the next section a square matrix
P is not essential. Gur proposal applies equally well i the group of assessors
is a subset of the group of those assessed; in that case, the number of rows is
less than the number of columns. The latter group may be a subsct of the
assessor group, in which case the number of rows exceeds the number of
columns. In either case, matrix P may be conceived as rectangular with an
emply major diagonal in an enclosed square. All variants have in common that
the set of assessors is different for each assessed group member. If the group
of assessors is a subset of the group of assessed, then even the number of
assessors varies. These may be reasons to prefer a probability model (o a stan-
dard score method.

The example given in Table | will be used throughout as illustration. It con-
tains fictitious data for a group of 10 persons; each member of the group was
assessed by the others on a 7-point rating scale. The table shows the rating
scares; the scale’s midpoint (in this case: 4) stands lor a neutral judgment, all
higher values reflect a positive judgment, and all lower values represent a neg-
ative judgment.

To creale scores that permit application of classification criteria based on P
and [ scores, we manipulate P. First, R + 1 is subtracted {rom all values in I,
the resulting matrix P* contains the elements —R, ..., O, ..., R. This matrix
is then (ransformed into a matrix T of impaet scores if we take the absolute
value [or all elements in P*,

TABLE 1
Judgments Recorded on 2 Seven-Point Rating Scale
(Fictitious Example)

1D no, 7-point ratings
00! ~717211723
002 7-72121714
003 76-7231711
004 T11-1417560
003 7672-51171
006 T7172-1123
(X7 T67216-711
008 7717211.45
009 T6721711-6
010 F71722113-
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In the lirst section P was introduced as the difference of the nomination totals
Sand A, and 1 as (heir swm. In our previous publication it was shown that, at the
level of individual nonvinations, too, a preference score equals the difference of
a sympathy and an antipathy nomination, and that an impact score equais their
sum. An analogy can be drawn with ratings: A matrix 8 confaining values that
may bec interpreted as “sympathy ratings” is formed if O is substituted for atl
negative elements of P*; we get a matrix of “antipathy ratings™ A by substitut-
ing O for all positive elements in P* and by taking the absolute value for all neg-
ative elements. In this way I, 8, and A each contain the elements O, . . ., R
exclusively; the major diagonal of the (hree matrices is undefined. Let us denote
the elements of these matrices by Iy, Sy, and Ag, score attributions at the indi-
vidual level. The transformations of P* reveal that (a) a sympathy raling Sy or
an antipathy rating Ay reflects a position on an assessor-bound, halved sympa-
thy«santipathy dimension; (b) because P*, = 8. — Ay, a rating may be consid-
ered a preference score at the individual level; (c) I (being equal to Sy + Ay)
may be considered an “impact rating” at the individual level.

We will now elaborate on our proposed use of rating scales with any num-
ber of scale points in sociometric status determination, highlighting a proba-
bility model.

Determining Sociometric Status via Ratings

16 matrix P is square, it is possible to use the standard score procedure of
Coic el al. Their classification criteria are applicable to the scores § and A cal-
culated as column lotals of matrices 8§ and A: These can be standardized,
added, and subtracted to give / and P, standardized again, and so on. From this
point on we will refer to this procedure as CDCrat.

Il one wishes to use more extensive information from the data by taking
into consideration the differential score attribution of the assessors, then the
probability model we propose (SSrat) may be useful. In this case, the estab-
lishment of the significance of realized scores is more difficult, because
respondents are not asked for a predetermined number of nominations. The
mathematical elaboration of our method is organized in the appendix.

Lel us assume that according to the method described in the appendix a
probability distribution for the received total scores P, (total rating score or
social preference), I,; (social impact), S, (sympathy), and A, (antipathy) of
every assessed person is theoretically determined and estimated in practice.
To achieve sociometric staius categorization, the actual values of these statis-
lics need Lo be checked against criteria. The choice of these is independent of
the procedure followed in the appendix. The use of ratings (or preference
scores) and impact scores, however, leads us to a “translation” of the criteria
of Coie et al. into probabifity terms?:
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I. popular: P,y significantly high, 8§, > ESy and Ay < EAL
2. rejected: Py significantly tow, 8, < ES.p, and A > EAL
3. neglected: Isignificantly low, Ay < EA L, and S, < ESL
4, controversial: [ significantly high, A ;> FA,, and S>> ES..
3. average: remaining group members.

Table 2 is an elaboration of the example given in Table | and shows part of
the output yiclded by SSRAT, the compuler program we wrote lor procedure
SSrat (for more detailed information about the program and its oulput, sce
Maassen, [991). Although the rating scores of P were rescaled to produce /, §,
and A scores, the output shows the initial rating scores {1, 2, 3, ..., 7}. The
table lists the allocation of status type that occurs if o equaks .05 or .10 (right-
sided testing with respect to popular or controversial; left-sided with respect to
rejected or neglected).

We have argued above that the criteria of Cote et al. are a logical choice
when analyzing raling scores. The literature contains a variety of criteria for
classification into sociometric status types, any of which may be applied 1o
rating data i one should leel so inclined. The values of the probabilities pre-
sented as extra information in the computer oulput (sce Table 2) provide an
aid for classilications that would use other criteria (e.g., the criteria of New-
comb and Bukowski),

Comparison of the Nomination and Ratling Methods

In the previous section we outlined our method of status determination that
can also operate on data gathered through rating scales. The question is
whether the different methods of status determination that are in use lead lo
distinct classifications, To illustrate this point we will compare the results in
an experiment conducted at two schools where pupils were asked o express
their judgment via nominations as well as 7-point ratings.

Experiment at Two Schools

Method

We asked children at elementary school level and adolescents at high
school fevel to judge each other by nominations and ratings.

Subjecis. Data were collected in two difTerent settings. One selting consists
of three classroom groups (n =31, 28, and 27) at elementary schoot level. The
age range ol the pupils is from 7 to 12 years. The other setling consisis of five
classes (n = 12, 1, 22, 21, and 20} at high school level. The age of these
pupils ranges from (2 1o 14 years. -
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TABLE 2
Part of the Qutput of Computer Program SSRAT Applied to the Data in Table 2

P(z A} EtA)

P=A)

E(5) A

P(z 5)

P(=S)

Row

D no.

1.000
1.000
0.276

0.001

0.001

0.797
0.168
0.995

15

0.892

0.010

0.000
0.003
0.421

i.000

0.999

2

001

002
003

0.691

0.179

0.889

5

004

003

1.000
0.911

0.005

0.158
0.005

9
9

0.63
0.000
0.563
0.28

0.471

i1
27
i2
I3

1§

09

I

6
0
15

006

ol
ol

1.000
0.533
G.791

104

1.000
0.189
0.951

007

ol
o

10.8

0.877

008

122

o]

10.4

0.071

4
5

11.8

0.480

10.9

0.946

0.089

010

§§.10

Row P P(£P) Pz P) I P P<h S5 .05

ID no.

POPULAR POPULAR

0.026

1.000 0.000

0.999

63

001

POPULAR

POPULAR
CONTROV
AVERAGE

0.599

0.001

59
33
43

CONTROV
AVERAGE

0.026

000
0.356
0.419

L.

27

0.604
0.146
0.998

0.449
0.876
0.003

0.329

0.622

REJECTD REJECTD

NEGLECT

0.728

oy ol

(o]

i4
3l

NEGLECT
REIECTD

0.993

0.019

17
27

0.710

006
007

REJECTD
AVERAGE
AVERAGE
NEGLECT

0.026

1.000

1.000
0.317

0.060
0.733

9
39

AVERAGE
AVERAGE
NEGLECT

0.026
0.951
0.996

000
0.098
0.009

0.889 19
0.754 16

0.135
0.285

o
cl

9
9
9

008
009
010
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Procedure. Two methods of sociometric measurement were used in bath
settings. All pupils had to nominate three classmales they liked the most and
three classmates they found the nastiest persons, {If they were unable to men-
lion three persons, they were allowed to nominate a smaller number.) Fur-
thermore, they had to rate each classmate on a 7-point scale that ranges from
=3 (very nasty) 1o 43 (very nice). The scale’s midpoint (0) reflects a peutral
judgment (neither sympathy nor antipathy, just an “ordinary classmate™). To
ensure that each group member was given a rating, each pupil had to work
through a little booklet in which they found on each page the name of one
classmate. Bach booklet consists of a randomized sequence of names. In addi-
tion, the two methods of data gathering, via nominations and rating scales,
were presented to pupils in random order.

In several classroom groups, one or two pupils were absent when the ques-
tionnaires were assigned to respondents, Consequently, they did not act ag an
assessor, but they were assessed by their peers. This causes no problem lor the
probability procedures, but within the standard score methods the total scores
of these pupils have o higher upper Himit, which makes these scores and the
scores of their group mates uncommensurate. For this reason, the total rating
scare and the total scores for sympathy and antipathy are divided by the nom-
ber ol assessors who have contributed to these scores. The {irst quality will be
used again in the following and is referred 10 as average received rating (arr.).

= (5)

Cohen's x
With CDCrat
73
76
74
13
2
39

With SSrat (o

Average
48
5
70
14
47

Neglected
|

Controversial
1
|
1
I
4
3

TABLE 3
Marginal Sociometric Status Distributions (in percentages) at Two Schools Together (N = 172), According

Resulls

Sociomefric staius distribution. Table 3 shows the sociometric status distri-
butions according Lo the Tour methods involved. Because distributions at both
schools are not substantially different they have been pooled.

to Four Methods and Variants of SSrat

Rejected
2
17
13
17
11
16

The classifications by NBnom are less refined than the distributions accord-
ing to CDCnom, CDCrat, and SSrat, in the sense that a considerably higher
percentage of pupils are classified average: particularly the popular category
seems to be reduced. This result has been found many times before in research
conducted by others (see Van Boxtel, 1993). On some occasions the
rescarchers even raised the significance level (see, e.g., Bukowski & New-
comb, [984) to achieve a higher number of people in the marginal categories.
Within NBnom, o equal to .05 probably goes together with (statistical) Type
1T errors (subjects are classified average, whereas they should be attributed to
the marginal categories). Relaxing the significance level will decrease the
number of these errors, but the question is how many Type | errors {people
whose attribution to the marginal calegories is unjustified) will occur instead.
Alpha equal to, for example, .10 generates a distribution that is more like that
of the other methods, but a two-dimensional comparison with SSrat still ‘

ol

Popular
2
19
10
14
17

o
0
025

01

NBNom
CDCnom

Method
SSrat
CDCrat
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shows a substantial difference (Cohen’s K between the two classifications of
all 172 pupils together is .33 with oo = .10 and .27 with o = .(05). We conclude
that the Targer amount of information used by SSrat apparently allows a more
refined classification than the nomination method of Newcomb and Bukows-
ki with the same o value.

The classifications yielded by CDCrat and CDCnom do not deviale sub-
stantially from what is found in many studies. The procedure, nominating a
fixed number of peers irrespective of the characteristics of the group, culting
off one standard deviation along the P and [ axes, apparently leads to similar
distributions. The distribution yielded by SSrat is roughly the same, particu-
larly in the junior high school groups. Does this mean that the pupils are clas-
sified the same by SSrat, CDCrat, and CDCnom?

Differences in classification. To answer this question we look at the two-
dimensional distributions of SSrat and CDCnom, and of SSrat and CDCrat,
respectively (to save space not displayed in tables). The similarity between
SSrat and CDCnom proves to be not very high (Cohen’s x = .39). Ninety-nine
of the 172 pupils (58%) are classified the same by both methods; about half
of them (30%) are labeled average according to both methods; 18% received
this label from SSrat but not from CDCnom, and 179% received this label from
CDCnom but not from SSrat.

Next, let us consider the two-dimensional distribution of SSrat and
CPCrat. The similarity of the categorization is much greater than in the pre-
vious case (Cohen’s kK =.73). One hundred and lorty-two of the 172 (83%)
pupils are classified the same. The greatest difference can be found in the
divisions along the P dimension: According to SSrat, a considerably higher
number of subjects are labeled popular (Lthese are subjects who are regarded
as average by CDCrat; the opposite does not occur) and rather more people
are considered rejected. However, along the / axis CDCrat segregates more
subjects on the neglected side. Almost all transitions occur to or from the
average calegory.

The differences between the results yielded by the four methods are large
enough to consider the methods as distinct variants. It goes without saying
that we particttlarly put our trust in the results of SSrat as the method that uses
ihe most extensive information. From Table 3 we conclude that this method is
the most discriminating along the P axis. This has special relevance, because
manty studies are directed at the rejected group, sometimes in comparison with
the populars.

Vilidlation of the classification, By collecting raling scores, in a certain
sense, a validation of the results of (he various methods is possible. We base
our view on Lhe following considerations: (a) The average rating that a pupil
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receives from his classmaltes (a.r.r) is comparable over groups of different
sizes, (b) the a.rr of a subject who is regarded as popular should not be less
than the neutral scale point (i.e., 0 in this case), () the a.r.t. of a rejected pupil
should not be higher than this valae.?

For all pupils the a.r.r. was calculated; the statistics of this variable cover-
ing the pupils who are classified popular or rejected by the various methods
are shown in Table 4. From this table we draw the following conclusions. In
determining the populars the nomination methods perform less effectively.
The mean a.r.r, for SSrat (¢ = .05) and CDCrat are about the same, but SSrat
is much more effective. Both methods consider one person out of the desired
range {sec Consideration b above) popular; this person is considered popular
anyway by all the methods. As far as the rejected group is concerned, we see
that NBnom yields the most cautious and safest results. SSrat (¢ = .05) proves
10 be the most “careless,” which provides the opportunity to impose a more
strict significance level, In Table 4 one can also find the results of SSrat with
o =025 and .01. Setling o equal to .025, SSrat still proves to be superior in
determining the populars; in determining the rejected pupils there is no longer
any substantial difference between 8Srat, CDCrat, and CDCnom (SSrat and
CDCnom include one person outside the desired range, see Consideration ¢
above). Setling ¢ equal to .01 makes SSrat rather cautious: 70% of the pupils
are then classified as average; this goes together with a rise in the validity of
the popular but not of the rejected category.

As far as the division along the second axis (the impact axis) is concerned,
SSral proves to be the more cautious method, “Validation™ of the classifica-
tion along this dimension is not possible with the data at hand.

Summary and Biscussion

Sociometrists sometimes use nominations, sometimes ratings. The use of
rating scales is still usually associated with one-dimensional sociometric sta-
tus determination (Hymel, 1983; Terry & Coie, 1991). We have shown that the
use of ratings may also lead to a two-dimensional sociometric status attribu-
tion, It should be admitted that, on the other hand, the rating method entails
some drawbacks, which will be discussed first.

A first drawback concerns the questionnaire that is assigned to respondents.
Within the framework of the nomination method a respondent is asked to
nominate a prescribed number of group mates whom he likes most and whom
he likes least. Data gathering via nominations needs only a few items in a
questionnaire. When the rating method is applied, the respondents have to rate
all group mates on an antipathye—sympathy scale. Nomination data are easi-
er to collect than raling data. In the case of rating scales respondents have to
answer as many questions as there are persons to be assessed, It may be asked
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TABLE 4
The Average Received Rating (a.r.) for the Popular and Rejected Groups According to the Four Methods

and Various Variants of SSrat

Qut of range®

Maximum Percentage

Minitim

SD

Method

100

172

-2.16

73

0.07

Total

Populars

39

-0.18

39
41

0.79
0.82
0.97
0.82
0.54
0.m

030
025

ssrat
ssrat
ssrat

19
10
4
I7

1.54
1.34
1.54
1.37
040

-0.18

18

(.40

—0.18

.36

010

cderat

024

cdenom
nbrom

[}

-0.20

030

Rejected

0.04
0.04

-0.07

-2,16
-2.16
-2.16
-2.16
~2.16
~2.16

.53

-0.74

030
025
010

ssrat
Ssrat
ssrat

17
I3
17
16

-0.81

-0.85

30

-0.07

-0.84

-0.84

cderat

60

cdenom
nbnom

19

-0.15

oy
Eg

-0.90

030

*arr > 0 for rejecied and a.rr. < 0 for popular pupils.
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to what extent this is a real disadvantage. While nominating, the respondents,
in [act, execute the same task, althongh implicitly, and one wonders how care-
fully they acquit themselves.?

A second limitation concerns the assuinption that underlies the use of rating
scales. Some researchers, acquainted with the nomination method, object to the
task that is imposed on the participants in a study involving the use of rating
scales, that is, to assess group mates on a one-dimensional scale. They consid-
er sympathy and antipathy to be more or less independent variables and claim
that one can feel antipathy and sympathy for the same person; the nomination
method gives the opportunity of expressing this feeling. They feel supported by
the low correlations between the total scores for sympathy and antipathy
repeatedly found in research. According to our findings their claim is not well
founded. The question may be raised whether these scholars, in fact, mean that
one can feel sympathy for an aspect of someone’s personality and at the same
time dislike another aspect or that one can like a person af one moment and feel
antipathy at another time. We do not dispute this, but these atomized aspects of
sympathy should be expressed in the questionnaire assigned to respondents, in
the nomination method as well as the rating method,

Ratings have certain advantages over nominations, which we consider now,

First, the reliability of rating scores is usually higher than that of nomina-
tions {Asher & Hymel, 1981).

Second, some researchers believe that ratings are less objectionable on
moral grounds than are especially negative nominations (e.g., Asher & Dadge,
1986; Thompson & Powell, 1951). To circumvent this objection Asher and
Dodge even used a rating scale together with positive nominations and “bor-
rowed™ the lowest score on the rating scale as a substitute for negative nomi-
nations. (Within our framework this must be regarded as a waste of informa-
tion, for which we offer a better solution.)

Third, nomination scores are dichotomous (nominated/not nominated);
ordinal information is lacking. It may be that sympathy differs for nominated
persons or for nonnominated persons, but this cannot be made explicit. With
rating scales respondents are enabled to give a more refined Jjudgment about
their group mates.

Fourth, because the nomination methods allow each assessor to attribute
only a few nominations to his peers, nomination totals of many group mem-
bers are low and less discriminating than rating totals. This makes ratings
more appropriate for other types of analysis in a study (like correlational
analyses).

Fifth, in connection with the previous argument, we believe that the aver-
age received rating (a.r.r.) is a more stable variable than the average received
nomination totals are. This makes ratings more appropriate for comparisons

over groups or comparisons over time (in longitudinal studies).
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While introducing our rating method we discussed two variants: (i) a direct
application of the standard score procedure of Coie et al. to rating scores
(CDCraY and (h) a probability method, SSrat. Because, like 5Srat, the nomi-
nation method of Coie et al. is based on the two dimensions preference and
impact, we translated their criteria into our probability method. Contrary to
CDCrat, SSrat takes into consideration the differential score attribution of the
assessors and thus uses more extensive information than the other methods
considered in this article.

In our study, we compared the classification results of the four methods
involved (CDCnom, NBnom, CDCrat, and §Srat). CDCnom, CDCrat, and
SSrat yiclded about the same marginal sociometric status distributions. How-
ever, the two-dimensional differences are large enough to consider the four
methods distinct variants, The extra effort a researcher has to invest in col-
lecling rating scores is rewarded by an increased validity. SSrat proves to be
supertor in determining the populars; our study even indicates that the nomi-
nation methods should not be used for determination of this category. In
detecting rejected people our data did not show substantial differences. As far
as ihie division along the impact axis is concerned, SSrat performs rather cau-
tiously, which probably goes together with an increased validity, taking the
application of more extensive information into account. The results of our
study suggest that SSrat with o = .025 probably is to be preferred.

APPENDIX

The objective is to estimate probability distributions of the received total
scores. Ag an example, we take matrix P For reasons of algebraic elegance
only it is assumed that P contains scores of the set {0, ..., 2R}. Our proba-
bility model is predicted on the null hypothesis ol conditional random attri-
bution. Ten Brink (1985) applied this principle earlier. Given this hypothesis,
the probability that an assessor { will attribute a rating » can be expressed as
pdr). Random attribution, then, depends on the assessor alone. Py is the sym-
pathy rating an assessor { gives to assessed k, hence:

P[Py = r]=p{r), (n
forr=0, 1,2, ...,2R

The total sympathy score for person k, Py, can be taken as the sum of N ~ |
independent random variables Py, every Py is drawn from the same value
domain {0, 1, 2, ..., 2R}, although with varying (over {) probability distrib-
ution. We denote the probability of realizing a certain value of P, by means
of the principle of mathematical induction.
For any assessed person k the assessors are renumbered by index j (=1, 2,
.. N = 1), leaving the number of the assessed persen out of consideration,
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Let Py(j} be the (sub)total score received by assessed subject & from assessors
L2, .. i Thenitholds forj= 1l and r=0, 1, 2,..., 2R that

PP = ¢} = py(n). (2)
Andlorj+2,3, ... N~ 1Lr=0,1,2,... 2Rands=0, 1,2, ... LSRR
PP =sl= X pnN* LA - =5-7], )]

in which P[P(j - =s~r]=0ifs—r<@.
Moreover, forj=N-~tands=0,1,2,..., (N~ 1)*2R the following holds:

P(Pu = 5) = P[PYN - 1) = 5]. 4)
The expected value of P, is now:
EP, = ZZ;'*/JJ-(r'). &)
J r

In this notation the successive order of assessors in matrix P plays a role. This
ineans that P[7(/) = s} depends on the order selected. The end result Py, how-
ever, is irrespective of the order chosen, being the sum of the same N — | inde-
pendent random variables,

From the expressions above it will be clear that the probability distribution
of P, is captured entirely by pi(r). These parameters are unknown and will be
estimated rom the data. Let n(,) be the variable counting whether assessor §
has given person k a rating 5 pi(r) is then estimated as follows:

f),-(r) = %(’;‘E’ [)) , Sstmmation over k #1. (6)

The above was formulated with respect lo matrix P, but by analogy holds

for matrix I as well if, in the formulas, R is read instead of 2R. The same

applies to matrices S and A. In this way, a probability distribution for the total

scores £, (tolal rating score or social preference, ,; (social impact), S, (sym-

pathy), and A, (antipathy) of every assessed person is theoretically deter-
mined and estimated in practice.

NOTES

1. “Translation™ of the criteria by Coie, Dodge, and Coppotelli according to the fol-
lowing rules:

e=score < —| becomes: raw score significantly low:

z-score > +1 becomes: raw score significantly high;

z-score < 0 becomes: raw score less than the expected value;

z-score > () becomes: raw score greater than the expected value.

2. Tt should be admitled that this is not a validation in any pure sense because the
total rating scores, and thus the average received rating (a.rnr) affect the classification
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of he popular and rejected group members in a direct way within the context of the
ratings methods, but not within the contest of the nomination methods.

3. The rcHability can be raised by presenting assessors with a list of all persons to
be ussessed (see, c.g., Coie, Dodge, & Coppotelli, 1982, p. 559).
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