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Relationship between synchronization of body movements and sharing of contexts on

interpersonal communication

Eisuke ONO

Abstract — Communication process could be divided into following two. One is an ex-
plicit communication such as message exchange. The other is an implicit communication
such as sharing of contexts. The former has been investigated. The latter has not been
investigated, compared to the former because the latter includes subjective regions such
as cognition and experience. As a matter of fact, sharing of contexts is an important fac-
tor to realize smooth communication. On the other hand, synchronization of nonverbal
channels has been also suggested to be an important factor to realize smooth communica-
tion. Here, we purposed to investigate the relationship between sharing of contexts and
synchronization of nonverbal channels on the process of interpersonal communication.
We observed and analyzed a context-sharing process through a task-oriented dialogue
called” Lecture task” because Lecture task contains two individuals who has different
context. Actually, Lecture task consists of a process of explanation from a lecturer to a
student. As results, two relationships were observed. One is that context-sharing-type
explanation tended to be conducted while amplitude of student’s nod was high. The other
is that context-sharing-type explanation tended to be conducted while synchronization
of nod occurred between a lecturer and a student. Next, we conducted intervention-type
experiments by controlling the contents of lecturer’s explanation, aiming at identifying the
correspondence gained from previous experiments. As results, following two conclusions
were deduced. The one is that the amplitude of a speaker’s nod is high and listener’s nod
synchronizes with speaker’s nod while the speaker conducts context-sharing-type expla-
nation. The other is that the amplitude of a speaker’s nod is low and listener’s nod does
not synchronize with speaker’s nod while the speaker conducts one-sided-information-
transmission-type explanation. These results suggest that each of explicit and implicit
communication corresponds to the property of body movements and its synchronization
on interpersonal communication.

Keywords : interpersonal communication, dialogue, context, nod, head movement,
interpersonal synchronization
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Fig.1 A figure used in the experiment [4] to
reveal the role of context
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Fig.2 Environment of the experiment. Lec-
turer is sitting on the left side, Student
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Fig.3 Position of an accelerometer. Sam-
pling frequency of the accelerometer
was 100Hz.
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Fig.5 An example of sheet used to evaluate
the contents in the task.
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Fig.6 (a): A typical example of student’s SD (ID10). For reasons of clarity,

horizontal axis is represented in seconds although time resolution of SD
is 0.6 [s]. Top 20% of time-averaged series of SD (each 15 [s]) were
regarded as High-amplitude area. Bottom 20% of time-averaged series
of SD (each 15 [s]) were regarded as Low-amplitude area. In each sec-
tion, the black and white rectangles are displayed above as a mark. (b):
Typical example of student’s SD and lecturer’s SD (ID10). (c): Typi-
cal example of asynchrony of SD in Low-amplitude area. (d): Typical
example of synchronization of SD in High-amplitude area. (e): Schat-
ter diagram of SD in Low-amplitude area and correlation coefficient r
(r = 0.006). (f): Schatter diagram of SD in High-amplitude area and
correlation coefficient r. Significant correlation was observed (r = 0.345,
Rk p < .001).
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Table 1 Values represent correlation coeffi-
cient of SD in High-amplitude area
and in Low-amplitude area. ***:
p < 0.001, **: p < 0.01, *: p < 0.05

ID High-amplitude area Low-amplitude area

1 *0.227 0.126
2 *%0.303 0.062
3 -0.033 0.066
4 *0.205 0.041
5 0.091 -0.043
6 *4%0.413 440,443
7 *#%0.365 *4%0.305
8 *#%0.552 *4%0.476
9 **%(0.328 0.102
10 *%0.345 0.007

Correlation coefficient r
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Conditions

Difference of correlation coefficients be-
tween the two conditions. One-sided
t — test (paired) was conducted The
height of the bar shows the mean value.
Error bar represents standard devia-
tion. The difference between the two
conditions was statistically significant
(**: p <0.01).
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Conditions

Result of evaluation on contents. Re-
sult were divided into two states
by High-amplitude area and Low-
amplitude area. The height of the bar
shows the mean value. Error bar rep-
resents standard deviation. Wilcoxon
rank sum test was conducted. The
difference between the two conditions
was statistically significant (***: p <
0.001).
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Fig.9 (a): A typical example of student’s SD (ID3). For reasons of clarity,

horizontal axis is represented in seconds although time resolution of SD
is 0.6 [s]. A changing point of condtion is represented with a dashed
line. Mean of student’s SD was higher in context-sharing type explana-
tion than in one-sided information transmission type explanation. (b):
Typical example of student’s SD and lecturer’s SD (ID3). (c): Schat-
ter diagram of SD in Low-amplitude area and correlation coefficient r
(r = 0.086). (d): Schatter diagram of SD in High-amplitude area and
correlation coefficient r. Significant correlation was observed (r = 0.491,
*Rk p < .001).
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Table 2 Mean of student’s SD in each con- +
ditions. Context sharing represents

the condition of context sharing type 051
explanation. Informatino transmis- ~
sion represents the condition of one- € L —_
. . . . g 04
sided information transmission. ‘S
% 037
ID Context sharing Information transmission S —_
0.469 0.392 .5 02 F
2 0.711 0.399 ©
3 0.630 0.455 % 01 [
4 0.604 0.389 Y 1
0.0
871 .614
o 0.87 0.6 High-amplitude area  Low-amplitude area
6 0.938 0.807

Conditions

Fig.11 Difference of correlation coefficients
between the two conditions. One-
sided ¢ — test (paired) was conducted
The height of the bar shows the mean
value. Error bar represents standard
deviation. The difference between the

Table 3 Values represent correlation coeffi-
cient of SD in High-amplitude area
and in Low-amplitude area. ***:
p < 0.001, **: p < 0.01, *: p<0.05

ID  High-amplitude area Low-amplitude area two conditions was statistically signif-

1 *0.230 0.122 icant (4: p < 0.1).

2 0.185 *0.255

3 **%0.491 0.086

ok *k 40 r

4 0.343 0.324

5 0.081 -0.032 .

6 0.243 0.095 *E 30 r
£
S
220 | &
kS
=
g

10 ¢ - “ 10 +

— Context sharing One-sided information
25: 06 transimission
2 Conditions
a
8
504 Fig.12 Result of evaluation on contents in the
g AL experiment. Result were divided into

two states by High-amplitude area
02 - and Low-amplitude area. The height
of the bars show the mean value. Er-
ror bars represent standard deviation.
0.0 One-sided ¢ — test (paired) was con-
One-sided Information ducted. The difference between the

fransmission two conditions was statistically signif-
icant (***: p < 0.001).

Context sharing

Conditions

Fig.10 Difference of mean of SD between the
two conditions. One-sided t — test
(paired) was conducted The height of 3.4 uo
the bar shows the mean value. Er- 0000000000000 000oo0oooonon
ror bar represents standard deviation.

The difference between the two condi- boooooooooood

tions was statistically significant (**: o [II0IDO0ODOODUDOODDOODDOODOO
p < 0.01). 00000000000 00000000000
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