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& Markel, 1975) and psychopathology (e.g. Chapple & Lindemann, 1942;
Glaister, Feldstein, & Pollack, 1980; Rutter, 1977).

It is also the case that interaction chronography represents an approach to the
temporal structure of dialogue that provides both an objective description of the
structure and the basis for proposing possible explanatory mathematical models
(e.g. Chapple, 1971; Hayes & Cobb, 1979; Jaffe, 1970; Jaffe, Cassotta, &
Feldstein, 1964; Jaffe, Feldstein, & Cassotta, 1967; Schwartz & Jaffe, 1968:
Thomas & Malone, 1979) and/or logical models (Feldstein, 1972} of the structure.
Moreover, the automation of interaction chronography (Jaffe & Feldstein, 1970)
has made it possible to examine large numbers of dialogues and to explore the
structure of protoconversational interactions, such as those between infants and
adults (e.g. Jasnow & Feldstein, 1986),

It is pertinent to the study presented in this paper that Chapple, who initiated
the study of interaction chronography for the purpose of investigating
interpersonal processes, was particularly interested in the possibility that the time
patterns of interaction, and the personality characteristics they reflect, could be
shown to be cross-culturally valid. Only recently, however, have there been
reports about the temporal structure of unconstrained conversations in a language
other than English. One report (Welkowitz, Bond & Feldstein, 1984a) was
concerned with the temporal patterning of eight-year-old Hawaiian (of Japanese
origin) and Caucasian boys and girls interacting with each other. Another
{(Welkowitz, Bond & Feldstein, 1984b) described the patterns of Japanese-
American and Caucasian adults and children interacting in mixed- and same-
gender dyads. Two other reporis (Kruger, 1987; Krause, 1982) have hbeen
concerned with the temporal patterning of interviews and monologues conducted
in German, but they did not involve a comparison of the temporal structures of
German and English.

The study reported here had three aims. One was to compare the chronography
of English conversations with that of another language. Because it belongs to
another language group, and for the practical reason of its availability, Chinese
was selected as the comparative language. Of particular interest for the study of
chronography is the fact that Chinese speech sounds are produced not only on
the expiration of breath (as they are in English), but also on the inspiration of
breath. Specifically, then, one purpose of the study was to compare the
chronography of relatively unconstrained English conversations produced by
monolingual Canadian speakers with that of relatively unconstrained Chinese and
English conversations of bilingual Oriental speakers. Do the parameters that define
the temporal structure of a conversation differ in duration and/or frequency for
the Chinese and English conversations? Do the English conversations of Chinese
bilinguals have a different time structure than do the conversations of native
speakers of English?

Another purpose of the study was to assess the extent to which the
conversational partners coordinated the timing of their vocal behaviour.
Coordinated interpersonal timing refers to an alteration in the temporal patterning
of one speaker's behaviour as a function of that of the other speaker. Past
investigations of chronographic behaviour have found that the dyadic interactions
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of adults with adults (e.g. Cappella, 1981; Crown, 1984; Crown & Feldstein,
1981; Feldstein & Welkowitz, 1987; Matarazzo & Wiens, 1972) as well as those
of adults with infants (Cohn & Tronick, 1988; Jasnow ef al., 1988; Jasnow &
Feldstein, 1986) are characterised by a coordination of the time patterns of the
two participants. Does the temporal coordination found in English conversations
also characterise Chinese conversational interactions? Again, do Oriental speakers
coordinate their vocal behaviours when they converse in English? The expectation
that the Oriental speakers will coordinate the time patterns of their vocal
behaviour in both Chinese and English is suggested by the contention of another
recent study (Jasnow et al, 1988) that the capacity for coordinated interpersonal
timing may be ‘wired in’, and may be the mechanism that makes social
interaction possible,

The final purpose was to explore the extent to which the magnitude of such
coordination was associated with the interpersonal perceptions of the partners.
There is a considerable literature, reviewed by Schneider, Hastorf & Ellsworth
(1979) and Taguiri (1969), that is concerned with the perception of others. The
results of a relatively recent study (Crown, 1984) suggest that interpersonal
attraction is, at least in part, a function of type and magnitude of coordinated
timing. However, no direct efforts have been made thus far to determine whether
there is a relation between degree of temporal coordination and interpersonal
perception. In an earlier study, Crown (1982) reported that the interpersonal
perceptions of persons in unconstrained conversations and interviews seem to be
a function not only of their race, gender and affective stance, but also of the
durations and frequencies of their sounds and silences. She did not, in that study,
explore the relation between interpersonal perception and the extent to which the
durations and frequencies of the parters’ sounds and silences were coordinated.

One approach to the issue was taken by Marcus and her colleagues (cited in
Feldstein & Welkowitz, 1987) who used the absolute differences between the
partners” average durations of sounds and silences as an index of their
coordination and found that the smaller differences were associated with more
positive sociometric statements. A study that investigated speech rate rather than
coordinated timing (Feldstein, Dohm & Crown, 1988) found that the more similar
were the rates of the speakers and listeners, the more positive were the
attributions made by the listeners about the speakers. Finally, a brief report by
Dabbs (1969) described two experiments concerned with the effects of gestural
similarity on interpersonal perception. In both, confederate interviewees mimicked
the gestures of the interviewers, The findings indicated that those interviewers
who were mimicked believed the confederates they interviewed to be more
persuasive, better informed, and more similar to themselves than did interviewers
who were not mimicked. These studies suggest that there may well be a relation
between the extent to which two speakers coordinate the time patterns of their
interaction and their perceptions of each other.

Apart from the theoretical issues addressed by the aims of the study, there
are potentially practical consequences that are implied in a comparison of the
temporal patterns of different languages although this study is not explicitly
concemned with them. What role, for example, do such patterns play in
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intercultural communication, in the leamming of different languages, or in the
understanding of different cultures? Do such pattermns influence intercultural
perception and, thereby, the willingness to engage in intercultural communication?

Method

Participants

The participants in the study were 44 undergraduate male students from the
University of Toronto who volunteered to take part in the study., Half of the
participants were Canadian subjects and spoke English as their primary language;
19 had been born in Canada, two had lived in Canada since they were two
years old, and one had lived in Canada since he was eight. The average age
of the Canadian men was 19.7 (5D = 1.3). The average age of the Oriental
men was 20.1 years (5D = 1.7) and 19 of them had been born in Hong Kong
and spoke Cantonese as their first language. OFf the remaining three, one had
been born in Canton, China, with Cantonese as his first language; he had lived
in Hong Kong since the age of five. Taiwan and Cambodia were the birthplaces
of the remaining two participants, and both had learned Cantonese in high school,
Thus, Cantonese was used in the conversations of the Oriental speakers. For the
purposes of this report, the term ‘Oriental” refers only to the 20 Chinese students
and to the two Taiwanese and Cambodian students. Nineteen of the Oriental
men had begun leamning English in elementary school and the remaining three
in high school. The ages at which they began learning English ranged from 4
to 14 years and averaged 7.0 years. All of them were Canadian residents who
had been living in Canada for an average of 3.5 years and rated their skill in
spoken English as ‘adequate’, or ‘good’, or ‘very good’,

Instruments

Interpersonal perception scales. A set of 25 bipolar, 6-point adjective scales were
obtained from a much larger set of scales developed by Goldberg (1976) and
were used to assess each participant’s perception of his conversational partner.
The stdy was primarily concemed with the degree to which the partner’s
perception of each was positive. Thus, a pilot study was conducted to determine
which pole of each scale was considered a positive attribute. Twenty-five
randomly selected university undergraduates were asked to identify which of the
two adjectives of each scale they considered to be the positive one. The adjectives
and the proportions of students who rated them as positive are listed in Table
1. In the case of one scale, having ‘romantic’ and ‘realistic’ as its two poles,
52% of the raters chose ‘romantic’ as the positive adjective and 48% chose
‘realistic’. Because of the similarity of the proportions, the scale was omitted
from the set given to the participants in the main study. For the purpose of the
main study, the positive adjective of each pair was scored ‘6’ and the other
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Table 1 Bipolar adjective scales used to assess interpersonal perception®

DISCONTENTED — — — — — — CONTENTED [0.96]
SOLEMN g i s Mew A CNEEREUL [0.92]
ANXIOUS v e ey e s CARERRER [0.84]
INSECURE — — — — — — SELF-ASSURED [0.92]
DEMOCRATIC s Ak i AUTOCRATIC [0.96]
JUST Sl e meow % o BIAGHD (1.00]
UNSELFISH e e = e v SELFISH - [098]
SENSITIVE — — — — — — CALLOUS [0.96]
COURTEOUS — — — — — — DISCOURTEOUS [1.00]
SYMPATHETIC — — — — — — ANTAGONISTIC [0.96]
TRUSTING i ol b e SRURPICTEIR [0.92]
DOCILE T8 G, e R, [0.72]
WEAK mpiie 1 atdiios b GIRABOTE [1.00]
TIMID e e [0.88]
COLD e el e PSSR [1.00]
SPIRITUAL = Sl et e WEATERTALISTIC [0.96]
TRUTHFUL s e i i s PRCHI I (1.00]
IMPULSIVE 3 i s e i SR BRIV [0.88]
ROMANTIC e e O RS O CATTR s [0.52]
IMMATURE £ s bR M i [0.96]
UNINTELLIGENT — — — =" . TR ICENT [1.00]
INARTICUEATE - — = - — o O i [1.00]
UNEDUEATED. . o oo o SR ST [0.96]
UNCREATIVE — s s T [1.00]
CONVENTIONAL e R L [0.88]

* The italic words are those selected by the judpes as the positive aitributes, and the
numbers within the brackets are the proportions of judges who rated them as positive,

adjective was scored ‘17 and the scale scores were summed over the 24 scales.
Thus, the range of possible perception scores was from 24 to 144, with the
latter being the most positive.

Awtomatic  Vocal Transaction Analyser. The chronographic patterns of  the
audiotaped conversations were analysed by the Aulomatic Vocal Transaction
Analyser, or AVTA (Feldstein & Welkowitz, 1987; Jaffe & Feldstein, 19700,
AVTA 15 a combined hardware and software system that includes an analogue-
to-digital converter that ‘listens’ to two channels of incoming audio signals to
determine whether the signal in each channel is on or off. The audio signals
represent the vocal behaviour of the two partners. Both sequences of signals are
sampled by the A-to-D converter every 230 milliseconds and are stored digitally
in the computer in the form of a sequence of numbers that range from 0’ to
*3" and represent four dyadic states: ‘0" indicates that both persons are silent;
*1" indicates that one person is talking and the other is silent whereas ‘2
indicates that the other person is talking and the first is silent; and *3° indicates
that both partners are talking simultancously. The AVTA system then transforms
the decimal numbers into the set of dialogue parameters that are illustrated in
Figure 1 and defined in Table 2. It then summarises them as frequencies, summed
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Figure 1 A diagrammalic representation of a conversational sequence. The numbered line
at the bottom represents time in 250-msec units. V stands for vocalisation, P for pause,
and SP for swirching pause (the silence that occurs immediately prior to a change in the
speaking furm). The arrows that point down denote the end of speaker A's turns; the
arrows that point up denote the end of speaker B's tums. 1SS and NSS stand for
interruptive and noninterruptive simultaneous speech, respectively. (Adapted from Figure
II-2 of Jaffe & Feldsiein, 1970.)

Table 2 Definitions of the parameters of conversation chronography®

I. A speaking furn begins the instant that one of the speakers in an interaction starts
talking alone and ends immediately prior to the instant that the other starts talking
alone. Thus, the wrn is the interval between two successive speaker switches and is
the superordinate parameter that subsumes all the other parameters.

2. A vocalisation is a segment of sound (speech) uninterrupted by any discernible silence
(less than 200 msec.) uttered by the speaker who has the turn and, therefore, credited
to him/her.

3. A pause is an interval of joint silence bounded by the vocalisations of the speaker
who has the wrn, and it is therefore credited to him/her

4. A switching pause is an interval of joint silence that is initiated by the speaker who :
has the tum and terminated by the other speaker who, thereby, obtains the wm. Thus,
it marks a switch of speakers and, inasmuch as it occurs within the tum of the speaker
by whom it is initiated, it is credited to him/her.

5. Simultaneous speech is speech uttered by a speaker who does not have the turn during
a vocalisation of the speaker who docs have the turn.

a. Intervuptive simultaneous speech is part of a speech scgment that begins while the
speaker who has the tumn is talking and ends after hefshe has stopped. Only that
portion uttered while the other speaker is talking is considered simultaneous speech
and it is credited only to the speaker who does not have the tum.

b. Nowinterruptive simultanecus speech begins and ends while the speaker who has the
turn is talking, and it is credited only io the speaker who does not have the tum.

Sk

* The definitions are taken from Feldstein & Welkowite (1987),
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durations, proportions, average durations and standard deviations for a fixed time
interval. In the study reported here, five seconds was used as the duration of
the time sampling interval, because it satisfied, for each of the parameters other
than the speaking turn, the criterion that the duration of the sampling interval
be approximately equal to the mean plus one standard deviation of each
parameter, with the exception of the tum. In the case of tumns, the same criterion
yielded 30 seconds as the appropriate duration of the sampling unit.

Procedure

The participants were assembled into 11 Oriental and 11 Canadian pairs. It is
important to note that, according to their report, none of the paired participants
was familiar with his partner; only a few of them recognised each other from
having taken the same course. After completing consent and information forms,
the members of each pair were asked to engage in two 12-minute conversations -
and to talk about topics that would help them to become acquainted with each
other. Thus, the choice of topics was left to the participants; both groups tended
mostly 1o talk about where they came from and about their educational
backgrounds and experiences at the University.

The Canadian pairs were asked to use English for both conversations. The
Oriental pairs were asked to use English in one conversation and Chinese in
the other. (The order in which they spoke the two languages was
counterbalanced.} The conversations took place in a small, sound-proofed and
sound-damped room, and the speakers were recorded on separate channels of a
stereotape recorder. Each pair was given a five-minute recess between
conversations. After the second conversation, each member of each pair was
asked to describe his partner in terms of the set of interpersonal perception
scales,

Results

The results are presented in terms of the major issues of the swdy, ie the
comparative chronography of the conversation produced by the Canadian and
Oriental speakers, the degree to which conversational pariners coordinate the
timing of their vocal behaviours, and the extent to which such coordination was
related to the interpersonal perceptions of the partners. In view of its importance
o each of these concerns, the issue of whether the AVTA parameters represent
stable behaviours of the speakers is presented first.

Reliabilities

Reliabilities of the average durations of the AVTA parameters were computed
by comparing, in the case of the Canadian speakers, their wo conversations.
For the Oriental speakers, reliabilities were estimated by dividing their English
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Table 3 Reliability estimates for the frequencies and average durations of the AVTA
parameters®

Criental Canadian
Chinese English Engplish
F AD F AD F AD
Speaking turns (.58 0.49 061 .60 0.74 0.70
Vocalisations 0.78 (.58 072 078 (.64 0.72
Pauses .82 (.38 0,70 041 0.74 .89

Switching Pauses
MNoninterruptive 58
Interruptive S5

041 0.54 0.25 0.71 0.78 051
087 025 0.81 0.54 065 .41
0.69 0.27 (.59 0.32 0.76 0.35

- e o

* F stands for frequency and AD for average duration. The N for each of the Oriental
conversations and for the Canadian conversations is 22. The table value of r with 20df
and a p egual to 005 is 042

Table 4 Descriptive statistics of the AVTA parameters for Chinese and English languages
of the Canadian and Oriental speakers*

Oriental Canadian

Chinese English English

(W=22} =22) iV=44)
F AD F AD F AD
Speaking Turns M 123.23 2.85 1677 3m 94 .61 3Bl
sD 2580 [1L80 24.72 1.05 23.10 1.51
Wocalisations M 184.41 1.53 196,18 137 16073 1.81
5D 33.72 0.42 HL1T 0.33 35.81 0.42
Pauses M 6118 0.52 To41 0.55 a1l 0.49
5D 3262 010 36.33 0.12 36.12 0.11
Switching Pauses M 49.50 0.55 51.36 0.52 2130 048
5D 12.09 0.14 9.72 0.10 11.23 014
Interruptive M 3432 0.32 20,18 0.33 36.91 0.36
Simultaneous Speech 5D 14.26 0.05 12.41 0.05 16,30 0.05
Noninterruplive M 17.95 .42 19.68 0.40 2295 047

Simultaneous Speech 5D 15.58 0.1 14.63 0.09 13.61 0.7

* The column headings ‘F" and “AD' stand for frequency and average duration (in
seconds) of the parameters, The two English conversations of the Canadian participants
were combined for the purpose of this table,
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and Chinese conversations in half and comparing the two halves, The estimates
are product-moment correlation coefficients and are presented in Table 3. Note
that, as is the case in this study, it is usually the frequencies rather than the
average durations of NS5 and ISS that are found to be reliable. However, the
average durations of NS5 appear to have been used reliably by the Oriental
speakers in their English conversations. More interesting, however, is the fact
that the pause durations of the Oriental speakers were not stable in either their
English or Chinese conversations,

Comparisons of groups and languages

The first purpose of the study was to compare the temporal parameters of
Canadian English, Oriental English, and Chinese. The descriptive statistics of the
parameters are presented in Table 4. Two-way split-plot analyses of variance
were used to compare the Oriental and Canadian groups of speakers and the
English and Chinese languages for the frequencies and average durations of each
of the parameters separately. When warranted, further comparisons between two
languages were made by means of protected ¢ tests (1)

In general, the Oriental speakers differed from the Canadian speakers in their
frequencies and/or average durations of. tums, vocalisations, pauses, switching
pauses, and interruptive simultaneous speech.

Freguencies. The Oriental speakers used more speaking turns than did the
Canadian speakers (F[1,42] = 1536, p = 0.0003, £ = 0.50). The interaction
effect yielded a probability of only 0.06 (F[142] = 3.74), and the planned
comparison of the Chinese and English of the Oriental speakers yielded a r, of
1.195 (42df, p = 0.05). The Oriental participants also uttered significantly more
vocalisations (F[1,42] = B96, p = 0.005, € = 040) than did the Canadian
speakers, regardless of the language they spoke, but their numbers of vocalisations
did not significantly differentiate their Chinese and English speech (1, = 1.679,
42df, p = 0.05).

Although the frequencies of pauses in the speech of the Canadians and
Orientals did not differ markedly (F[1,42] = 0.17. p = 0.68), a significant
interaction effect (F]1.42] = 8.92, p = 0.005, £ = 0.39) indicates that the Oriental
speakers used considerably more pauses when they spoke English than when
they spoke Chinese (r, = 3.014, 42df) whereas the number of pauses used by
the Canadians did not differ significantly from occasion to occasion (1, = 1.708,
42df, p = 0.05).

The two groups of speakers differed very markedly with regard to the number
of switching pauses they used, regardless of language or occasion (F[142] =
6364, p < 00001, £ = 0.77), Indeed, the Oriental speakers produced almost
twice as many switching pauses in their interactions as did the Canadian speakers
(Table 4). Inasmuch as a switching pause marks the end of one partner’s turn
and the beginning of the other partner’s turn, it is appropriate to compare the
frequencies of tums and switching pauses, The absence of a switching pause
between two turns indicates that the speaker who initiated the second turn allowed
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no silence to occur between his vocalisation and that of the speaker whose turn
ended. Note that the ratio of switching-pause to turn frequencies for the
Canadians was approximately (.28 whereas for the Oriental speakers, it was 0.41.

One way in which a switch of speakers can occur without a silence intervening
between their twms is for the second speaker to initiate an interruption, thereby
taking the floor immediately after the first speaker stops talking. There is no
reliable difference, however, between the frequency of interruptive simultaneous
speech (IS5) in the entire corpus of Canadian speech and that in the entire
corpus of Oriental speech (F[1.42] = 1.61, p = 0.21). Nor is there a difference
between their frequencies of noninterruptive simultaneous speech, or NS5 (F[1,42]
= L.62, p = 0.21). Finally, there is no difference between the frequencies of 155
and NS5 in Chinese and Oriental English F(1,42) = 1.55 and F(1,42) = 0.06,
respectively).

Average durations. The results indicate that neither the groups nor the languages
differed with regard to the durations of pauses (F[1,42] = 2.46, p = (.12, and F[1,42]
= 1.51, p = 0.23, respectively) or switching pauses (F[142] = 2.22, p = (.14 and
F = 213, p = 0.15, respectively). Both groups and languages, however, differed
from each other with regard to the durations of speaking tums, vocalisations, and
simultaneous speech. Specifically, the tums of the Oriental speakers were
significantly shorter, on the average, than those of the Canadian speakers (F[1,42]
= 7.33, p < 0.01, £ = 0.36). However, the significant interaction effect of groups
by language (F[1.42] = 3.91, p = 0.05, £ = 0.25) indicates that the tum durations
of the Oriental speakers were similar whether they spoke Chinese or English (1, =
0.772, 424df), whereas the wmn durations of the Canadians increased from their first
conversation to their second conversation, i.e. the longer they talked (r, = 2.097,
42df, p < 0.05).

The vocalisations of the Oriental speakers were also significantly shorter than
those of the Canadian speakers (F[1.42] = 14.40, p < 0.001, € = 0.49), regardless
of whether the Oriental speakers were talking Chinese or English. The average
durations of vocalisations used in Canadian English were significantly longer than
those used in Chinese (r, = 6.4533, 42df, p < 0.001) and Oriental English (i, =
4209, 424f, p < 0.001). There was no difference, however, between the averape
vocalisations of Chinese and Oriental English (1, = 1.811, 42df).

The Oriental speakers used shorter segments of both IS5 (F[1.42] = 9.67,
p = 0003, £ = 038) and NS5 (F[1.42] = 725, p = 0.01, € = 0.36) than
did the Canadians. In addition, no significant differences in the durations of
simultaneous speech were found between Chinese and Oriental English (7, =
0.565, 42df for ISS and f, = 1.15, 42df for NS5).

Coordinated interpersonal timing

Two other related purposes of the study were to determine (a) the extent to
which the conversational partners coordinated the timing of their vocal behaviours
when speaking English and Chinese and (b) whether the Oriental and Canadian
dyads differed in the extent of their coordination.




