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Personality Effects on Children’s Speech in Everyday Life: Sociability-
Mediated Exposure and Shyness-Mediated Reactivity to Social Situations

Jens B. Asendorpf and Gerd H. Meier

Speech and heart rate were continuously monitored during 7 days from morning to evening in 41
Grade 2 chiidren selected for high or low parental judgments of sociability and shyness. Children
attended school in the mornings and were free in the afternoons; the child’s social situations in the
afternoon were reconstructed with the child and a caretaker. During the afternoons sociable chil-
dren spent more time in conversations than unsociable children, but the groups did not differ in
their verbal participation within conversations. Shy children spent as much time in conversations
and spoke as much in familiar situations as nonshy children but spoke less in moderately unfamiliar
situations. Neither sociability nor shyness had an effect on heart rate reactivity. The results show
that sociability affects the exposure, and shyness the reactivity, to situations and that these traits are
clearly distinct despite some similarity in lay judgments of personality.

- Over the past decade, personality psychologists have become
increasingly interested in measuring personality characteristics
in everyday life as opposed to assessment by questionnaire or
observations in laboratory situations (see particularly the spe-
cial issue of the Journal of Personality, 1991, on personality and
daily experience). The great advantage of studies of personality
in everyday life is that the situations in which behavior occurs
can be sampled representatively, thus providing a broader range
of situations and greater ecological validity than more tradi-
tional approaches.

Most studies of personality in everyday life have relied on
self-report behavior or experience (see Hormuth, 1986, for an
overview). An inherent problem with this method is that self-re-
ports can be affected by biased self-perception and self-presen-
tation tendencies. Only a few studies have directly monitored
the behavior of people in their everyday life environment.
Child psychologists frequently observe young children in fairly
unstructured school settings, such as free play in class or on
playgrounds. As children get older, however, these settings be-
come more structured and less representative of everyday life.
Psychophysiologists increasingly monitor physiological vari-
ables, such as heart rate or blood pressure, in the everyday life
environment and occasionally relate them to self-reports of ex-
perience or situations (e.g., Fahrenberg, Heger, Foerster, &
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Miiller, 1991; Johnston & Anastasiades, 1990; Langewitz,
Riiddel, & von Eiff, 1987), but apparently no systematic study
has tried to monitor overt, socially relevant behavior in every-
day life from morning to evening and to relate it to personality
differences. The present study is a first attempt to do this
through continuous monitoring of children’s speech.

A major advantage of studies of personality in everyday life is
that they can distinguish between two aspects of the person—si-
tuation relationship: personality-mediated exposure and reac-
tivity to situations. Most of personality research has exclusively
focused on people’s reactivity to situations that are described in
questionnaires or arranged in the laboratory. The impact of
personality on exposure to situations, particularly on the active
selection of situations, has rarely been empirically studied (but
see Bolger & Schilling, 1991), although the need for such stud-
ies has been pointed out repeatedly over the past 15 years (see,
eg., D. M. Buss, 1987; Mischel, 1977; Snyder, 1981).

It is important to distinguish clearly exposure and reactivity
aspects of the person-situation relationship because interindi-
vidual differences in exposure and reactivity can vary indepen-
dently, and their covariation provides important information
about the mechanisms underlying personality functioning. If
exposure and reactivity aspects are confounded in the assess-
ment of personality, this covariation is only implicit in the data,
and results can be easily misinterpreted.

For example, the most frequently studied personality factor,
Extraversion (H. J. Eysenck & Eysenck, 1969) or, in the Big Five
terminology, Surgency (Goldberg, 1990), confounds exposure
and reactivity to social situations. One subfactor is sociability, a
tendency to prefer being with others to being alone; another
subfactor is shyness, the tendency to react with tension and
discomfort to strangers and social-evaluative situations (see
Cheek & Buss, 1981). Sociability refers to the selection of social
situations, shyness to the reaction within particular social situa-
tions. Questionnaire items such as “is talkative,” overall scores
on Extraversion scales, or the observed rate of social interaction
in an unavoidable social situation, such as a cocktail party at
one’s boss’s home, confound sociability and shyness. Correlates
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of such ambiguous measures of extraversion cannot be clearly
interpreted (see Briggs, 1988). For example, a correlation of .41
between the Extraversion scale of the Eysenck Personality In-
ventory (H. J. Eysenck & Eysenck, 1968) and the percentage of
recreation time spent in social situations found for university
students (Diener, Larsen, & Emmons, 1984) may be due to the
sociability component of extraversion (people sought out these
situations), the shyness component of introversion (people had
problems to get involved in social interaction), or both.

Sociability and shyness can be distinguished perhaps most
easily from a motivational point of view. Sociability refers to a
high social approach motive, whereas shyness refers to a high
social passive avoidance motive (Asendorpf, 1989). Shy people
are inhibited by situation-specific cues to approach others (par-
ticularly unfamiliarity of the interaction partners and expecta-
tions of negative or insufficiently positive social evaluation;
Asendorpf, 1989, 1990b), but they do not necessarily have a low
social approach motive, nor do they necessarily avoid social
situations actively (Asendorpf, 1989). Approach motivation ap-
pears to be due to different psychophysiological mechanisms
than passive avoidance motivation, and the same seems to ap-
ply to individual differences in approach versus passive avoid-
ance motivation (see Fowles, 1987; Gray, 1982, 1987). From this
theoretical perspective, shyness and sociability are clearly dis-
tinct traits at the construct level, and it remains an empirical
question to what extent and why self-rated shyness and sociabi-
lity are correlated at the empirical level.

To explore this latter question, Cheek and Buss (1981) con-
structed short shyness and sociability scales with as little over-
lap in item content as possible; these scales correlated —.30 ina
sample of 912 undergraduates. They observed shy-sociable,
shy-unsociable, unshy-sociable, and unshy—unsociable female
students with an unfamiliar female partner matched for both
traits in a short laboratory interaction. Shy sociables tended to
act more shy than the other groups.

This Shyness X Sociability interaction could not be repli-
cated, however, for opposite-sex dyads in a similar situation
where the two partners were not matched for personality type;
instead, shyness was the most consistent predictor of behav-
ioral, physiological, and cognitive measures of anxiety (Bruch,
Gorsky, Collins, & Berger, 1989). Furthermore, these authors
found a higher negative correlation of —.47 between shyness
and sociability in a sample of 679 undergraduates, although
confirmatory factor analyses did support the separability of
shyness and sociability factors. Furthermore, many studies
have shown that self-rated shyness is associated with shy-inhi-
bited behavior in the presence of strangers or in social-evalua-
tive situations (see, e.g., Asendorpf, 1987; Pilkonis, 1977), but
apparently no study has found an effect of self-rated sociability
on behavior in these situations.

This lack of validity information for self-rated sociability is
not surprising if one expects sociability to affect exposure
rather than reactivity to social situations. Arkin and Grove
(1990) reported one of the rare studies on the relationship be-
tween self- or peer-rated sociability and the exposure to social
situations (see also Gormley, 1983). Arkin and Grove (1990)
related students’ scores on the Cheek and Buss (1981) shyness
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and sociability scales to their selection of lunchtime partners.
High-sociable students reported that they had eaten less often
in the past with the current mealtime partner than had low-so-
ciable students (suggesting a higher variety of lunchtime
partners for sociable individuals); shyness had no effect on the
selection of partners. Thus, there is some evidence for conver-
gent and discriminant validity of sociability scales, but it is
weak.

Although sociability and shyness are considered by many as
two fundamental and distinct temperamental traits in child-
hood e.g., A. H. Buss & Plomin, 1984), little is known about the
sociability of children and its relation to shyness. There are
many studies on children’s social participation in peer groups
(operationalized by the percentage of time spent in social inter-
action), particularly on children characterized by a very low
rate of interaction (see Rubin & Asendorpf, 1993), but the rate
of interaction approach confounds shyness and unsociability
(see Asendorpf, 1990a). Apparently, no study has tried to inves-
tigate the effect of children’s sociability on their selection of
social situations. Again, much more attention has been devoted
to shyness in children.

Kagan and his colleagues found that shyness in unfamiliar
laboratory situations showed relatively high stability between 2
and 6 years of age for extreme groups of very shy or very unshy
children (Kagan, Reznick, Snidman, Gibbons, & Johnson,
1988) and a higher and more stable heart rate for very shy chil-
dren than for unshy children in these situations {(Kagan, Rez-
nick, & Snidman, 1987). In an unselected sample of 99 chil-
dren, Asendorpf (1990b) found a stability of .64 between 4 and
7 years of age for shyness with strangers, a high consistency of
shyness across encounters with adult and peer strangers and
shyness in class during the first year of preschool, but no consis-
tency between shyness in unfamiliar situations and shyness in
dyadic play with familiar classmates or shyness in class after 2
years of group socialization. Furthermore, Asendorpf (1991)
showed that between 4 and 8 years of age, children increasingly
retreated to passive solitude in the presence of unfamiliar peers,
making it difficult to distinguish between shyness and unsocia-
bility at the behavioral level in these situations.

In the present study we attempted to use parental judgments
to measure sociability and shyness in children and to relate
these judgments to the children’s exposure and reactivity to
social situations in everyday life. We selected children as sub-
jects because German children attend school only during the
morning and are relatively free to arrange the afternoon as they
wish, which makes it easy to study the personality-mediated
exposure to social situations. We chose second graders because
these children are old enough to carry the small microcom-
puter that was used for the assessment of their speech and heart
rate, and they are young enough not to be highly familiar with
the school setting outside of their classroom. Thus, we could
use situations where children from different classrooms mix
(entry to school, recess, and exit from school) for a study of
shyness in moderately unfamiliarsituations. We relied on paren-
tal judgments as criteria for shyness and sociability because
recent studies have found correlations in the range of .40 to .67
between parental judgments of shyness and behavioral obser-
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vations of shyness with strangers in laboratory situations (Asen-
dorpf, 1990b) and meaningful patterns of behavior with unfa-
miliar peers for children judged to be very shy by their parents
(Asendorpf, 1991); also, we wanted to make the study as compa-
rable as possible to the approach used by Cheek and Buss (198 1 )
and Bruch et al. (1989).

We selected extreme groups of children high or low in shy-
ness and sociability similar to Cheek and Buss (1981), and we
investigated the separability of sociability and shyness scales by
confirmatory factor analysis similar to Bruch et al. (1989). The
social situations children encountered in the afternoons were
reconstructed every evening with the children and their care-
takers, and this information was validated by cross-reference to
the objective speech data. Heart rate was measured to test the
hypothesis derived from laboratory research by Kagan et al.
(1987) that shy children have a higher heart rate in unfamiliar
situations.

On the basis of Asendorpf’s (1990b) findings for the situa-
tional specificity of shyness we expected that shy children
would speak less and have a higher heart rate than unshy chil-
dren in situations of moderate to high unfamiliarity but that shy
and unshy children would not differ in their verbal participa-
tion and heart rate in familiar social situations, particularly at
home (a situation-specific reactivity effect for shyness). Further-
more, we hypothesized that sociable children would spend
more time than unsociable children with peers in the afternoon
(a situation exposure effect for sociability) but that sociability
would not have an effect on the verbal participation rate within
these situations; no heart rate differences between sociable and
unsociable children were expected.

Method
Subjects

The parents of 1,553 second graders in 65 different classes in Mun-
ich, Germany, were asked by letter to participate with their child in a
study on children’s behavior in everyday life. Parents were informed
that their child’s speech and heart rate would be continuously moni-
tored during 7 school days from morning to evening and that the child
would receive a present worth approximately $30 for participation. A
total of 197 parents and their children (12.7%) agreed to participate in
the study.

The child’s primary caretaker (nearly always the mother) was inter-
viewed by phone. The caretaker was asked to draw a 7-point response
scale (frequency format, never-always) on a sheet of paper and to an-
swer 12 items on this scale. Four items referred to shyness with
strangers (e.g., “Your child is shy with strangers™), 4 referred to socia-
bility (e.g., “Your child prefers to play with other children rather than
alone™), and 4 referred to aggressiveness toward peers (€.g., “ Your child
is aggressive toward other children”); the items of these three scales
were presented in a random order. Eight caretakers indicated that they
had difficulties with this procedure; their data were excluded from
further analysis.

All items had been used before in a different, fairly representative
longitudinal sample of 126 children in Munich, particularly when
these children attended Grade 2 (see Asendorpf, 1991, for details about
this sample). The means and variances of the three scales were com-
pared between this Grade 2 assessment and the present sample of 189
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children by r and F tests. The results indicated that the present sample
was judged as significantly less aggressive but not significantly differ-
ent in any other means or variances. Thus, the present sample was
fairly representative with regard to children’s shyness and sociability
despite the strong self-selection of the subjects.

Because the reliability of the four-item sociability scale was unsatis-
factory in the first phone interview @ = .65), 184 of the caretakers
answered the original 12 items and 1 additional sociability item 2 to 4
months later by phone. Six months after the first phone interview, 140
of the caretakers answered a questionnaire that contained the 13 items
from the second phone interview. In both cases, the reliability of the
five-item sociability scale was acceptable @ > .77 in each case). To
further increase reliability, the scores of all three assessments were
averaged. These aggregated scores (n = 140) were highly reliable for all
scales (shyness, o« = .97; sociability, = .90; and aggressiveness, a = .91).
The aggregated scores showed low correlations (shyness—sociability, r =
—.35; shyness-aggressiveness, r = —.22; and sociability-aggressive-
ness, r = .15).

From this sample of 140 children, extreme groups for shyness and
sociability were selected. First, children with aggressiveness scores in
the upper quartile of the distribution were excluded because there
were many aggressive children in the group low in shyness, and we
wanted to separate the shyness effect from effects of aggressiveness as
much as possible. Second, four extreme groups of children high or low
in shyness and sociability were selected. Because we were particularly
interested in children high in shyness or low in sociability, we chose
more extreme cut-off points for high shyness-low sociability than for
low shyness-high sociability. The families were not informed about the
selection criteria. On the first day of assessment, one child within each
extreme group refused to participate further in the study; for the other
41 children and their caretakers, assessments were completed for 7
days. The size and cut-off points for each extreme group in the final
sample of 41 children are presented in Figure 1.

An analysis of sex differences showed that there were significantly
more girls than boys in the final sample (27 vs. 14), x2(1, N=41)=4.12,
p <.05, which appears to be due to the exclusion of highly aggressive
children (predominantly boys) from the sample. The proportion of
boys and girls was not even marginally different across the groups high
or low in shyness, %1, N = 41) < 1, ns, but there was a marginal Sex X
Sociability interaction, xX(1, N=41)}=2.15, p=.14,due toa dispropor-
tionally higher rate of girls in the sociable group. Therefore, shyness
and sociability effects on behavior were controlled for sex differences
by analysis of covariance (ANCOVA).
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Figure 1. Final sample for field assessment.
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The LOGOPORT

Children’s vocalizations and heart rate were continuously moni-
tored by the LOGOPORT (Kriiger, 1989), described to them as “a
kind of walkman” It is a small, portable microcomputer (size 16 cm X
11 cm X 3 cm, weight = 800g), which was carried by two straps on the
right side of the body. A condenser microphone was attached to the
throat with adhesive tape and connected with the LOGOPORT. This
procedure made sure that sounds outside children’s throat (particu-
larly speech of interaction partners) are not recorded. The on—off pat-
tern of vocalizations was recorded every 8 ms and stored as a digitized
signal. Heart rate was recorded by three electrodes in standard tho-
racic positions and stored as beat-to-beat heart rate.

Procedure

The 41 families were visited by a research assistant on each of the 7
days in the morning before children left for school and in the evening
after 6 p.m.; each family was served by one assistant. For the period of
the study, no child participated in regular sport activities. In the morn-
ing, the assistant applied the LOGOPORT to the child and tested
vocalization and heart rate recordings. Then the child was asked to
pronounce the vowel a for 5 s without pause and to say nothing for the
next 5 s. This control procedure was used to check the quality of the
speech recording. Before leaving, the assistant reminded the child not
to take off the LOGOPORT and not to do sports; children were other-
wise free to move (including riding bikes).

In the evening, the assistant checked the afternoon protocol of the
caretaker, interviewed the caretaker about the afternoon, and asked
the child about deviations from the normal school schedule and times
when the caretaker was not present. The child was instructed to sit
quietly during the interview for approximately 5 min, a time period
that was used as a baseline period for heart rate. Then the control
procedure for speech was repeated and the LOGOPORT was taken
off. On the last day the child was asked whether he or she would partici-
pate again in a similar study and received the present.

Assessment of Situations

Children’s situations in the mornings were classified according to
the school schedule as follows: school entry (the 10 min before the start
of the first lesson), early lessons (lessons before the first recess, usually
three 45-min lessons interrupted by short pauses), school recess (one or
two periods of a total of 1 5-30 min), late lessons (after the first recess,
usually two or three 45-min lessons interrupted by short pauses),
school exit (the 10 min following the last lesson when children left
school). For obvious reasons, children vocalized much more during
music lessons than during other lessons; therefore, these lessons were
treated as missing data. Because the beginning and end of the school
lessons and the recess periods were signaled by a preprogrammed
clock in each school and because German teachers closely follow this
schedule, the timing of the morning situations was reliable. Deviations
from the normal schedule (e.g., earlier end of school because of a
teacher’s illness) were noted during the assistant’s evening visit.

The child’s caretaker (nearly always the mother, although sometimes
a grandmother or a nanny) was asked to protocol the afternoon situa-
tions for the child continuously from 2 p.m. (all children were home
from school and most children had finished lunch by this time) to 6
p.m. (before dinner). Among other things, they were asked to note the
beginning of each situation as well as the number and type of people
present (siblings, familiar peers, familiar adults, and unfamiliar peo-
ple) and the location (own house, other house, outside, or other).
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After inspection of the frequencies of occurrence of the various
types of situations, the situations were classified according to the famil-
jarity of the location and the partners into three levels of familiarity.
Situations were defined as high in familiarity if the child was at home
and no unfamiliar persons were present and as low in familiarity if
unfamiliar persons were present or if the child was together with at
least three other partners outside the home (in most cases playing
outside with many children from the neighborhood); the other situa-
tions (being outside the home with up to two familiar people) were
defined as medium in familiarity. The inclusion of situations other than
meeting strangers into the low-familiarity category was necessary be-
cause on average children spent only 3% of the afternoons with unfamil-
iar people, and only 22 of the 41 children met such a situation at all
during the seven afternoons. Inclusion of larger groups outside home
made sense because of the location and the fact that, other things
being equal, the familiarity of the partners decreases with increasing
group size.

To increase the validity of the caretaker’s protocol, she was given a
watch that was programmed to beep about every 30 min for 20 sasa
reminder (the alarm could be stopped but not suppressed). Periods
when the caretaker could not observe the child’s activity (e.g., when the
child visited a friend or played outside) were reconstructed with the
child during the evening visit of the assistant.

According to the assistants’ impressions, the caretakers sometimes
filled out the protocol with some delay despite the instruction to do so
immediately. However, 98% of the automatically detected conversa-
tions of the child (discussed further in the Assessment of Speech and
Conversations section) fell into a time period that appeared as a social
situation in the afternoon protocol. Thus, errors of omission were ap-
parently rare, but estimations of situational durations must be consid-
ered with caution.

Assessment of Speech and Conversations

The on-off pattern of vocalizations was converted into a 200-ms
interval code by dropping each vocalization interval smaller than 200
ms and filling each pause shorter than 200 ms with vocalization by an
iterative procedure. This procedure makes sure that only audible
speech and pauses are analyzed and conforms to current standards in
speech research (see Beebe et al., 1989; Kriiger, 1 989). These data were
then converted into interval codes of speech-nonspeech for successive
5-s intervals. An interval was defined as speech if it contained at least
20% vocalization time; all other intervals were defined as nonspeech.
The cutoff point for speech was set so low because each speech phase
contains short phases of silence (see Goldman-Eisler, 1968).

Conversations were targeted on the basis of these interval codes
according to an algorithm that was developed and successfully tested
with adults by Heidenfelder (1985). First, the whole day was divided
into 5-min phases, P, P,, ..., and the number, s;, of speech intervals
within each phase, P;, was computed. Second, the intraindividual
mean (M) and standard deviation (S) for the s;s were computed over all
p;s of the day. Third, a p; marked the beginning ofa conversation if (a) s,
> M, and (b) s; — s, > S (that is, each phase was compared with the
preceding phase in terms of the intraindividual standard deviation of
speech). A symmetric definition was used to define the end of a conver-
sation.

The validity of this detection procedure for conversations was sup-
ported by the fact that every school recess was classified as a conversa-
tion for every child (low error of omission) and that, according to the
caretakers’ and children’s protocols, 98% of the classified conversa-
tions during the afternoon took place within social situations (low
error of commission). The remaining 2% of conversations were ex-
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cluded from further analysis; they were due either to phases of longand
intense private speech or singing or to errors of omission in the after-
noon protocols.

For eachschoolsituation or afternoon conversation, the verbal partic-
ipation was defined as the percentage of speech in the situation (i.c., the
number of 200-ms speech intervals divided by the number of all 200-
ms intervals in the situation).

Assessment of Heart Rate

The LOGOPORT continuously measured the difference between
successive R spikes with an accuracy of =1 ms and stored each
value as beats per minute (bpm). The raw data were automatically
corrected for artifacts (too short or too long beat-to-beat intervals) min-
ute by minute; in case of too many artifacts per minute the whole
minute was set to missing (see Rausche, 1991, for details). Each non-
missing minute was divided into 5-s intervals that corresponded to the
5-s intervals for speech, and the mean heart rate within each interval
was computed. According to Elliott (1969) and Elliott, Bankert, and
Light (1970), phasic heart rate changes (that are difficult to interpret in
field data) are canceled out in this kind of data; the remaining changes
reflect tonic changes such as gross motor activity, speech, or emotional
processes. Because speech has a strong impact on heart rate, the mean
heart rate in a situation was evaluated separately for the speech and
nonspeech intervals within the situation.

Results
Separability of Shyness and Sociability

Similar to Bruch et al. (1989) the separability of shyness and
sociability was studied by confirmatory factor analysis, using
the LISREL VI program (Joreskog & Sérbom, 1985; see Byrne,
1989, for applications to confirmatory factor analysis). For each
of the three assessments (two phone interviews and one ques-
tionnaire), two models were compared: a three-factor model
that treated shyness, sociability, and aggressiveness as corre-
lated factors and a two-factor model that treated aggressiveness
and shyness—sociability as correlated factors. In these models,
each item was allowed to load on only one factor. Goodness-of-
fit indices for these two models for each assessment are pre-
sented in Table [.

Table | indicates that only the three-factor model showed an
acceptable fit. For each assessment, this fit was significantly
superior to the fit of the two-factor model (for the first inter-
view, x’[2, N =189] = 54.3, p < .001; for the second interview,
x’[2, N=184]=159.4, p < .001; for the questionnaire, x}2, N=
140]=222.5, p <.001). Thus, lumping together the shyness and
sociability items clearly violated the data. Table 2 presents the
factor loadings for the 13 items in the three-factor model when
the two assessments, including 5 sociability items were aggre-
gated (second interview and questionnaire; chi-square divided
by degree of freedom = 1.6, goodness of fit index [GFI] = .90,
root-mean-squared residual [RMSR ] = .079).

Subject Compliance and Treatment of Missing Data

One child within each originally targeted extreme group re-
fused to participate further on the first day of assessment; these
data were not analyzed. The other children and their caretakers
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participated on 7 days. On the evening of the 7th day, 73% of the
children said they would participate once more in a similar
study. Apparently, most children had no problems in carrying
the LOGOPORT, they told the assistants that they forgot about
it after a short time.

To exclude artifactual data as much as possible, a strict proce-
dure was used. On each morning and afternoon, the child was
asked to produce a particular speech pattern (described earlier)
that could be easily identified in a regular LOGOPORT signal.
If the morning pattern could not be detected, the whole day was
treated as missing; if the pattern could not be detected in the
evening and a visual inspection of the data showed irregulari-
ties up to 6 p.m., the full day was set to missing. Thus, only
full-day protocols were analyzed. This procedure resulted in an
average of 29% missing days per subject (on the average, 5.0 days
were nonmissing). There were no significant differences
among the missing rates of any of the days of assessment. Thus,
the missing rate was unsystematic but fairly high, mostly due to
a loosened microphone or to the battery on a LOGOPORT
running out.

Exposure to Situations

Because of the fixed school schedule, all children were ex-
posed to the same school situations in the morning. Personality
effects on the exposure to situations could be studied during the
afternoons from 2 p.m. to 6 p.m. The percentage of time spent
by each of the four extreme groups in various types of after-
noon situations as assessed by the caretakers’ protocols, and the
percentage of time spent by the groups in conversations with
people of varying familiarity, are presented in Table 3.

Differences between the four extreme groups in the percent-
age of time spent in particular situations were tested by three
separate 2 X 2 multivariate analyses of variance (MANOVAs)
for number of partners, type of partners (friends, siblings, etc),
and location, with sociability and shyness as grouping factors.
A significant sociability effect was found only for type of
partners, (4, 34) = 4.49, p < .01. Subsequent ¢ tests for each of
the four types of partners showed that sociable children spent
more time with friends, #(39) = 2.41, p <.03, and less time with
siblings, #(39) = 2.68, p < .02, than did unsociable children.
These two effects remained significant when sex was partialed
out by an ANCOVA. No other univariate or multivariate effects
were significant.

To explore the possibility that the preference of sociable chil-
dren for friends was due to a lower availability of siblings as play
partners, the time spent with friends was analyzed by an AN-
COVA, with the number of siblings with whom a child inter-
acted during the 7 days of observation as a covariate. The effect
of this covariate on time spent with friends was not significant
(f' < 1), and the sociability effect remained significant, F(1, 38)
= 6.18, p < .02, also when sex was controlled by an ANCOVA,
F{1,37)=5.70, p < .03,

Differences between the four groups in the time spent in
conversations during the afternoon were tested by a mixed anal-
ysis of variance (ANOVA), treating sociability and shyness as
between-subjects factors and the familiarity of the situation asa
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Table 1

Goodness of Fit for Two- and Three-Factor Models for the Shyness, Sociability,

and Aggressiveness Items in Three Assessments

Assessment and model x2 dr Q GFI RMSR
First phone interview?
Three factors 91.8 51 1.8 925 .081
Two factors 153.1 53 29 .880 .088
Second phone interview” :
Three factors 85.0 62 1.4 934 .062
Two factors 2444 64 38 794 117
Questionnaire®
Three factors 105.6 62 1.7 .896 .072
Two factors 328.1 64 5.1 678 158

Note. Q= chi-square divided by degree of freedom; GFI = goodness-of-fit index; RMSR = root-mean-

squared residual.
212 items. °13 items.

within-subject factor. A significant sociability main effect was
found, F(1, 30) = 7.92, p < .01; no other effect was significant
(in each case F <1). Subsequent ¢ tests for each level of familiar-
ity showed that sociable children spent more time than unso-
ciable children with conversations in situations of medium fa-

Table 2

miliarity, 1(37) = 2.57, p < .02, but did not spend more time
than unsociable children in conversational situations high or
low in familiarity (in both cases, < ). When the number of
siblings was partialed out from the time spent in conversations,
a significant effect remained for situations of medium familiar-

Factor Loadings for the Three-Factor Oblique Structure
of Ratings of Shyness, Sociability, and Aggressiveness Items

Item assignment

Factor loadings®

Shyness Sociability Aggressiveness

Shyness
1. If your child meets unknown people, she
or he needs a long time to warm up
2. Your child is shy with strangers
3. Your child easily approaches unfamiliar
people ()
4. Your child is somewhat inhibited with
strangers
Sociability
1. Your child seeks contact with other
children
2. Your child prefers to play alone rather
than with other children (—)
3. Your child is more interested in toys than
in other children (—)
4. Your child prefers to play with other
children rather than alone
5. Your child likes to be with other children®
Aggressiveness
1. Your child is aggressive toward other
children
2. Your child starts arguing with other
children
3. If your child plays with other children, she
or he easily becomes enraged
4. Your child makes other children angry

91
.94

91
.96

72

.85

69

73

.80
.80
.84

75
.83

? Loadings refer to Fhe standardized solution. Empty cells indicate that the given factor loading was set
equal to 0. ° This item was not used in the first phone interview.

Note. — = reverse scored.
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Table 3

JENS B. ASENDORPF AND GERD H. MEIER

Percentages of Afternoon Time Spent in Various Types
of Situations for the Four Groups of Children

Sociable Unsociable
Unshy Shy Unshy Shy

Type of situation M SD M SD M SD M SD
Location

Own apartment 58.4 224 52.3 17.7 66.8 21.3 55.8 1.1

Other apartment 10.9 12.4 10.7 9.9 9.5 13.0 11.2 11.6

Play outside 19.0 16.9 27.7 15.3 9.8 8.0 18.4 15.9

Other* 11.7 14.2 9.2 7.5 14.0 12.8 14.7 12.5
No. of partners

Alone 18.8 18.2 13.0 9.0 21.5 12.3 15.5 15.5

One partner 37.6 16.8 40.9 10.9 27.9 16.9 32.6 15.3

Two partners 21.8 11.3 18.8 6.9 19.4 9.8 24.5 18.5

More partners 21.9 16.2 27.3 13.9 3i.1 24.0 27.4 16.5
Type of partners®

Siblings 214 234 16.9 17.2 42.2 25.0 37.5 31.3

Familiar peers 35.1 21.1 56.8 19.7 23.0 17.9 323 19.1

Familiar adults 19.0 20.7 11.4 9.7 24.6 17.5 21.9 21.2

Strangers 2.7 5.7 6.1 8.0 33 6.7 0.7 1.4
Conversations

High familiarity 16.0 14.9 8.6 15.8 11.6 14.1 10.1

Medium familiarity 16.3 20.1 10.8 7.5 5.9 12.5 4.5

Low familiarity 16.0 12.5 8.5 13.0 13.9 9.7 9.6

* For example, riding in cars or attending special school courses. ° Percentages do not sum up to 100%
because of times when children were alone and because of multiple types of partners in a situation.

ity, F(1, 36) = 7.00, p < .02, also when sex was partialed out in
addition, F(l, 35) = 6.98, p < .02.

To summarize, (a) sociable children spent more time than
unsociable children with friends and conversed more in situa-
tions of moderate unfamiliarity (usually playing with a few
friends outside or in a friend’s house) and spent less time with
siblings, even though siblings were as available for them as for
unsociable children and (b) no situation exposure effect was
found for shyness (in particular, shy children were as much
exposed to unfamiliar situations as were unshy children).

Verbal Participation in Situations

The reliability of individual and group differences in chil-
dren’s verbal participation in the various situations over a day
was estimated on the basis of the day-to-day correlations of
verbal participation within situations (because of skewed dis-
tributions, Spearman correlations were computed). The reli-
ability of the individual scores was estimated by the Spearman-
Brown formula on the basis of 5 days per child (the average
number of nonmissing days per child). More important than
the reliability of individual scores is the reliability of the group
means for a study of extreme group differences. This reliability
was conservatively estimated by the Spearman-Brown formula
on the basis of 8 children per group (the minimum group size);
see Starkweather (1956) for a similar approach. These reliability
data are shown in Table 4.

Table 4 indicates that the day-to-day stabilities were low, even

after aggregation across different types of situations. The reli-
ability for individual differences was also unsatisfactory,
whereas the reliability for group means was high. Thus, aggre-
gation of everyday speech behavior across only 5 days is not
sufficient for studying individual differences, but it is sufficient
for studying group differences. The reliabilities for the social
situations in the morning (approximately 45 min) and for the
conversations in the afternoon (approximately 90 min) were
{accidentally exactly) identical, indicating that the afternoon

Table 4
Day-to-Day Stabilities and Reliabilities of Individual and Group
Differences in Verbal Participation Within Situations

Reliability for
Day-to-day
Situation stability? Individual® Group®
School entry 21 .57 91
Early lessons .36 74 .96
School recess .16 .49 .88
Late lessons .27 .69 95
School exit .18 .52 .90
Social school situations? 23 .60 92
Afternoon conversations .23 .60 92

2 Mean Spearman rho across days. ° Estimated by Spearman-Brown
formula for 5 days. °©Estimated by Spearman-Brown formula for 8
children per group. ¢ Aggregate of school entry, school recess, and
school exit.
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situations were more heterogeneous with regard to children’s
speech behavior.

The percentage of verbal participation of the four groups in
particular types of situations are presented in Table 5.

Differences between the groups in the mornings were ana-
lyzed by mixed 2 X 2 ANOVAs, treating sociability and shyness
as between-subjects factors and the aggregated social school
situations (entry, recess, and exit) and the aggregated two types
of lessons as two levels of a within-subject factor. A significant
shyness main effect, F(1,37)=10.53, p<.005,and a significant
Shyness X Situation effect, F(1, 37) = 4.79, p < .04, were found.
Subsequent ¢ tests for each of the three social situations and the
early and late lessons showed that shy children spoke less than
unshy children in school situations, #(39) = 3.20, p < .005, for
school entry; 1(39) = 2.03, p <.05, for school recess; £(39) = 2.56,
p < .02, for school exit; ¢(39) = 1.91, p < .07, for early lessons;
and #(39) = 2.26, p < .03, for late lessons, and that the shyness
effect was more marked during the social situations. All other
effects were nonsignificant.

Differences between the four groups in the afternoons were
analyzed by mixed ANOVAs with the between-subjects factors
sociability and shyness and the within-subject factor of familiar-
ity of the conversation situation. A significant main effect was
found for shyness, F(1, 30) = 9.20, p < .005. Subsequent ¢ tests
for each level of familiarity showed that shy children spoke less
than unshy children in unfamiliar situations, #34) = 3.38, p <
.002, and in situations of medium familiarity, #37) = 2.25, p <
.04, but not less in familiar situations, #(39) = 1.14, p=.26. All
other effects were nonsignificant.

The a priori hypothesis of a Familiarity X Shyness interaction
was tested more directly by one-tailed ¢ tests between shy and
unshy children for (a) the difference scores for verbal participa-
tion in conversations in familiar and unfamiliar situations and
(b) the difference scores for verbal participation in conversa-
tions in familiar situations and the three social school situations
(thus, conversations in familiar situations were treated as base-
line situations for the two types of unfamiliar situations). Shy
children had significantly more positive difference scores than
did unshy children in both cases (for conversations in unfamil-
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iar situations, #(34) = 1.92, p < .04; for the social school situa-
tions, #(39) = 2.08, p < .03). When sex differences were par-
tialed out by an ANCOVA, these effects became even slightly
stronger (for conversations in unfamiliar situations, {[33] =
2.06, p < .03; for the social school situations, #[38] = 2.25, p <
.02). These Familiarity X Shyness interactions are shown in
Figure 2.

To summarize, the hypothesis that shy children speak less
than unshy children in conversations in unfamiliar situations,
but not in familiar situations, was fully confirmed. The shyness
effect was most strong for school entry and for unfamiliar situa-
tions in the afternoon and was not even marginally significant
for conversations with familiar people at home.

Although no significant overall sociability effect was found
for the mornings and the afternoons, a closer inspection of
Table 5 revealed an unexpected, very systematic effect of soc-
iability on verbal participation. For both levels of shyness, soci-
able children participated verbally less than unsociable chil-
dren in all morning situations and more in both types of after-
noon conversations. This Time of Day X Sociability interaction
is shown in Figure 3.

The Time of Day X Sociability interaction was tested by a
mixed 2 X 2 ANOVA, with sociability as a between-subjects
factor and the aggregated morning situations and all afternoon
conversations as the two levels of a within-subject factor. The
interaction was significant, F(1,39)=13.49, p <.001, also when
sex was partialed out by an ANCOVA, F(1, 39) = 1049, p <
.003. Although unexpected interactions should be generally
considered with caution, the systematic pattern and the size of
the effect suggest that this interaction merits attention.

Heart Rate

Baseline heart rate scores were obtained each evening for
each child. Only those days when heart rate could be measured
for 30 s without accompanying speech were included. Because
gross motor movements could not be completely prevented
during these periods, and to minimize the effect of the experi-
menter’s unfamiliarity during the beginning of the study, the

Table 5
Verbal Participation Within Situations for the Four Groups
Sociable Unsociable
Unshy Shy Unshy Shy
Situation M SD M SD M SD M SD

School entry 32.1 7.9 24.8 11.2 354 7.5 25.5 4.8
Early lessons 12.8 4.3 9.1 3.7 15.7 5.1 12.7 6.3
School recess 36.2 12.0 29.1 9.0 42.3 6.9 35.3 12.4
Late lessons 16.9 3.6 12.7 6.0 19.7 8.3 14.6 7.6
School exit 339 10.0 25.7 8.5 36.3 10.3 29.1 8.3
Afternoon conversations

High familiarity 27.4 6.9 27.0 7.3 26.6 3.8 22.6 5.0

Medium familiarity 30.8 9.7 26.2 4.7 34.2 134 249 7.5

Low familiarity 31.5 8.0 24.1 4.7 30.0 9.4 21.7 5.3
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Figure 2. Familiarity X Shyness interaction for verbal participation.

child’s minimum of these heart rate scores was defined as the
child’s baseline score. The average baseline heart rate across all
children was 88.8 bpm, which is nearly identical with the norm
for resting heart rate for normal German agemates (88 bpm;
Fresenius, 1980). A 2 X 2 ANOVA with sociability and shyness
as factors did not show significant group differences for base-
line heart rate (in all cases, F < 1); girls had a higher baseline
heart rate than boys, #43) = 2.53, p <.02. Heart rate reactivity
measures were obtained by subtracting the child’s baseline
heart rate from each child’s mean heart rate in a particular
situation.

These reactivity scores showed a day-to-day stability of .55
for both speech and nonspeech phases, an individual reliability
of .86, and a group reliability of .98 (stabilities and reliabilities
were computed exactly as for verbal participation). Mean heart
rate was 98.1 during nonspeech and 106.7 during speech (for
the difference, /[40]= 2.84, p <.0001). Despite the high reliabil-
ity of individual differences in heart rate reactivity and the
control for speech effects, analyses of group differences by AN-
OVAs for the situations in Table 5 that were exactly parallel to
the tests for verbal participation, separately conducted for
speech phases, nonspeech phases, and overall, did not reveal
any significant effects; also, sex differences in heart rate reactiv-
ity were not significant (in each case, ¢ < 1). Moreover, a closer
inspection of the data did not reveal any systematic group dif-
ferences. Shy children’s heart rate reactivity tended to be lower
in most situations, but this tendency was not even marginally
significant; Familiarity X Shyness effects were also not even
marginally significant. When sex was partialed out in these
analyses by an ANCOVA, this pattern of negative findings re-
mained the same.

Discussion

This study shows that sociability and shyness are separate
dimensions in parental perceptions of their children and that
they mediate children’s social behavior in everyday life. Socia-
bility mediated the exposure to social situations, particularly to

JENS B. ASENDORPF AND GERD H. MEIER

small group play with friends outside home, whereas shyness
mediated children’s verbal participation in situations of moder-
ate to high unfamiliarity. Contrary to expectation, shyness was
unrelated to heart rate reactivity. An unexpected Time of Day X
Sociability interaction indicated that sociable children talked
less during the morning and more during the afternoon than
unsociable children.

Short parental shyness and sociability scales were developed
with a sufficient reliability and a correlation of —.35. Confir-
matory factor analyses showed that the two scales represented
correlated but separable factors. The parental judgments of
children’s shyness were not related to children’s exposure to
social situations; in particular, shy children did not avoid unfa-
miliar situations in the afternoon. As expected, shy children
talked less during moderately unfamiliar situations in school
and in the afternoon (meeting strangers and being outside
home with many people) but talked as much as unshy children
in the company of familiar people at home. This situational
specificity of shyness supports Asendorpf’s (1990b) findings
that shyness with strangers is related to social behavior with
unfamiliar peers but not with highly familiar classmates. The
additional class of shyness-arousing situations postulated by
Asendorpf (1989, 1990b)—social-evaluative situations—was
ignored in the present study and appears to be difficult to as-
sess in everyday life. However, social-evaluative situations may
have contributed to the shyness effect for moderately unfamil-
iar situations.

Kagan et al’s (1987) finding that shy children have a higher
heart rate than unshy children in unfamiliar laboratory situa-
tions could not be confirmed in the present study. It is impor-
tant to note that heart rate in everyday life when people can
move freely is strongly influenced by motor activity (see Obrist,
Howard, et al., 1974). In a recent study on university students’
heart rate in everyday life, Fahrenberg et al. (1991) found a
correlation of .50 between heart rate and motor activity for
30-min intervals. Yet there surely exist situations where heart
rate increases due to sympathetic activation despite stable or
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even decreasing motor activity (see, e.g., Obrist, Lawler, et al,,
1974). The finding that shy children tended to have a lower
heart rate than unshy children in moderately unfamiliar situa-
tions may be due to an inhibition of motor activity in shy chil-
dren that had a stronger effect on their heart rate than their
sympathetic arousal due to unfamiliarity.

1t should be noted that this study compared high, medium,
and low familiarity situations and that low familiarity included
not only meeting strangers but also interacting with many peo-
ple outside home (usually playing with many children from the
peighborhood). These situations are moderately unfamiliar be-
cause of the place and the number of interaction partners, but
they are clearly more familiar than confrontations with
strangers in psychological laboratories—the favorite setting in
research on shyness. One interesting finding from the present
study is that interacting with strangers is rare in everyday life—
only half of the children interacted with any stranger during the
afternoons, and the average percentage of afternoon time spent
with strangers was only 3%. This low rate appears to be quite
normal; Csikszentmihalyi and Larson (1984) found an average
of1.3% of waking time spent with strangers in public places for
a group of 75 adolescents who were assessed with the experi-
ence-sampling method for many days. Thus, laboratory assess-
ments of shyness tap situations that are clear exceptions in the
lives of most children and adolescents.

Recognizing that interactions with strangers are rare in the
everyday life of children helps to prevent precocious generaliza-
tions from laboratory-based findings on children’s shyness to
real life. Children who react with a higher heart rate to
strangers when they are not allowed to move in the laboratory
do not necessarily show a higher heart rate in everyday life
when they are allowed to move, and children who have prob-
lems in confronting strangers are not necessarily at risk for the
development of social-emotional problems such as low social
self-esteem; in a recent study, Asendorpf and van Aken (1993)
did not find a lower social self-esteem even for extreme groups
of children who were characterized by chronically high shyness
with strangers during preschool or early elementary school.
That shyness in adults is negatively related to various domains
of self-esteem (see Cheek & Melchior, 1990, for a review) may,
among other factors, be due to a higher incidence and a higher
emotional significance of stranger confrontations after chil-
dren have left home.

We do not claim that laboratory assessments of shyness in
children produce only artifactual results. In addition to their
frequency, the emotional significance of such situations is im-
portant for the developmental outcome of individual differ-
ences in these situations, and situations of a “low ecological
validity” can help detect fundamental psychological mecha-
nisms. Our point is rather to caution researchers that individual
differences in rarely occurring everyday life situations could be
less important for real life outcomes than would be expected,
given their visibility, replicability, and stability in laboratory
settings.

According to the caretakers’ protocols, the children in our
study spent an average of half an hour with homework and
another half an hour with other duties such as going shopping
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or attending a special afternoon course at school. Thus, these
second graders could freely arrange about three quarters of
their afternoon time. According to the caretakers’ protocols,
sociable children spent less time with siblings and more time
with friends than unsociable children, although there was no
difference between sociable and unsociable children in the
availability of siblings. Also, according to the speech recordings
that were matched with the caretakers’ protocols, sociable chil-
dren spent more time in conversations with friends outside
home than unsociable children. We had expected that sociable
children would spend more time with peers than unsociable
children, but we had not expected that the difference between
siblings and friends was so important.

A plausible post hoc explanation of this difference is that
sociable children not only prefer being with people to being
alone but also prefer a greater variety of people than unsociable
children (see also Arkin & Grove’s, 1990, comparable finding
for sociability in students). It seems that unsociable children
can satisfy their social needs by interaction with very few, easily
available persons such as siblings. Sociable children seek out
more interaction partners and often find them outside the
home. They may have more extensive than intensive social rela-
tionships (see Waldrop & Halverson, 1975). Future studies are
needed that compare sociable and unsociable children and
adults in the size of their social network as well as in their
exposure time to social interaction.

As expected, sociable children did not differ from unsociable
children in verbal participation within social situations. How-
ever, a systematic, unexpected Time of Day X Sociability inter-
action was found. Sociable children talked less than unsociable
children in all situations in school and talked more in both
familiar and unfamiliar situations in the afternoon. Because
time of day and school attendance were confounded in the pres-
ent study, one possible interpretation is that unsociable chil-
dren found the school environment more stimulating than so-
ciable children, and vice versa for the afternoon. However, the
sociability effect did not disappear during the social morning
situations.

Another interpretation of the Time of Day X Sociability ef-
fect is that unsociable people are “morning types” who wake up
earlier, reach their temperature and activity maxima earlier,
and fall asleep earlier than sociable people; consequently, they
should be more talkative in the morning than during the after-
noon. Although a literature search did not find any study on the
relationship between sociability and diurnal rhythms in chil-
dren, there is rather strong empirical evidence for such a rela-
tionship in adults. Blake (1967), Colquhoun (1960), and M. W,
Eysenck and Folkard (1980) found that introverts are morning
types. Larsen (1985) showed that many of these time-of-day
effects are due to sociability rather than to impulsivity. Revelle,
Humphreys, Simon, and Gilliland (1980) found the opposite,
but their data are less strong than Larsen’s (1985). Future stud-
ies are needed to explore to what extent sociability in children
and adults is related to time of day and to what extent culturally
regulated social opportunities to meet people interact with in-
terindividual differences in diurnal rhythms. An intriguing hy-
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pothesis is that individual differences in sociability could be
explained to some extent by such an interaction.

No interaction between sociability and shyness was found in
the present study. Instead, these two subfactors of Extraversion,
or Surgency, appeared to have independent, different effects on
behavior. This finding questions the assessment of personality
by broad traits such as Extraversion or the Big Five alone. Al-
though such a high level of abstraction is useful for classifica-
tions of trait judgments, it may not be useful, and may even be
counterproductive, for the study of the real behavior of real
people in real situations. It may well be that broad individual-
differences factors provide only umbrella terms for the study of
personality that lump together traits that arise from completely
different mechanisms of person-situation interaction. If this is
true, the frequent reliance of personality psychology on broad
factors may be one of the reasons why the relations between
personality judgments and real behavior in real situations are
often so depressingly weak. The present findings suggest that
stronger and more systematic relations may be found if the
relations between more narrowly defined traits and behavior
are studied (see Briggs, 1989, for a similar argument).

More generally, the present study has shown that traits differ
in how they affect the exposure and the reactivity aspect of the
person-situation relationship. Finally, the present study demon-
strates how socially relevant overt behavior can be continuously
monitored in everyday life situations, how such a continuous
behavioral assessment can be used to study reactivity to situa-
tions, and to validate the assessment of exposure to situations
by the self and others.
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