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Abstract

This study showed how interpersonal coordination between a psychotherapist
and client changes during a psychological counseling session and how it re-
flects it. We aimed to evaluate psychological counseling sessions and under-
stand psychotherapists’ embodied skills. Recently, it is considered that bodily
coordination between a therapist and a client as well as psychotherapists’ em-
bodied skills is important. We conducted an exploratory case study with
quantitative analysis and a qualitative analysis. One female student and one
female psychotherapist participated in our experiment. The student had a
counseling session for 50 minutes in a session, which was video recorded. Af-
ter quantifying both participants’ bodily activities by video image processing,
the data were analyzed using nonlinear time series analysis in terms of the de-
gree of coordination and the direction of influence. The data were also ana-
lyzed qualitatively by multiple researchers observing the video and by inter-
viewing the psychotherapist. We identified the critical points of the session
when the state of the client’s mind and the relationship between the therapist
and client qualitatively changed. The results of qualitative and quantitative
analyses were then compared. The results of the quantitative analysis showed
that the degree of bodily coordination between the client and therapist was
relatively high in three characteristic scenes: 1) building rapport, 2) clinical
intervention, and 3) summarizing and closing the session. These results sug-
gest that bodily coordination can highlight clinically important scenes. More-
over, the direction of influence also changed drastically in the clinical inter-
vention scene. This case study suggests that interpersonal coordination be-
tween the client and therapist in a counseling session can partly reflect the
quality of counseling (e.g. client-therapist relationship, clinical intervention).
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1. Introduction

1.1. Embodiment and Complex Systems

Recently, the concept of embodiment has become an important key concept in
research in psychology, cognitive science, and philosophy of mind (e.g., Che-
mero, 2011; Gibson, 1979; Varela, Thompson, & Rosch, 1992). Although tradi-
tional psychology supposes that mind is independent of the body, recent studies
have revealed theoretically and empirically that we cannot separate mind from
the body and its environment, which rather are interdependent (e.g., Anderson,
Richardson, & Chemero, 2012; Riley, Shockley, & Van Orden, 2012). From the
viewpoint of embodiment, cognitive processes (perception, memory, thinking,
emotion, the psychological self) interact with motor action and behavior. Cogni-
tive aspects related to language and communication are also embodied (e.g.,
Richardson, Dale, & Shockley, 2008; Shockley, Richardson, & Dale, 2009). In line
with this approach, the body can be regarded as an interface between the mind
and its environment including social environment (e.g., others). In other words,
we can consider mind and cognition as a complex phenomenon that emerges
from body-environment interaction (e.g., Fowler, Richardson, Marsh, & Shock-
ley, 2008; Richardson, Dale, & Marsh, 2014).

Another key concept is that of a complex system, which we refer to here as a
self-organizing system. Self-organization theory has been well established in
physics (Haken, 1978; Nicolis & Prigogine, 1977). According to this theory, a
complex system consists of mutually interacting components and emerges
through such interactions at the micro level of the system, while a specific pat-
tern or structure is observed at the macro level. The human body also consists of
many components (degrees of freedom) (Bernstein, 1967; Turvey, 1990). Human
communication is also regarded as an emergent phenomenon of a complex sys-
tem because it is multi-modal, multi-dimensional, and multi-agentive (e.g., Dale,
Fusaroli, Duran, & Richardson, 2013; Richardson, Dale, & Marsh, 2014). A
complex system cannot be studied and understood by separating it from its in-
teractions with its environment (including other individuals), situation, or con-
text. Rather, these interactions are important for studying a complex system (Ri-
ley, Richardson, Shockley, & Ramenzoni, 2011). Such a systemic approach is ap-
plied not only to fundamental scientific research on human communication
(Dale et al., 2013; Marsh, Richardson, Baron, & Schmidt, 2006; Richardson et al.,
2014; Riley, Richardson, Shockley, & Ramenzoni, 2011; Schmidt, Carello, &
Turvey, 1990) but also to applied research such as clinical psychotherapy (e.g.,
Goudsmit, 1989; Tschacher, Schiepek, & Brunner, 1992).
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Considering these key ideas, embodiment and complex systems, studying in-
terpersonal bodily coordination is one of the reasonable and possible ways to
understand human communication, interpersonal relationships, and mental
health. Moreover, the behavior of complex systems and the respective data often
show complexity and noise because of its complex interactions with various
components at multi-dimensional and multi-scale levels. Its data tend to show
non-stationarity and nonlinearity, which means mathematically and statistically
that researchers have difficulty in analyzing and assessing such data with tradi-
tional statistics and linear analysis (e.g., means, deviations). Faced with such
analytical problems, the field of self-organizing theory and nonlinear dynamics
has developed and proposed some mathematical methods and nonlinear analys-
es (e.g., Kantz & Schreiber, 2003), and these have been applied to psychology
and cognitive science studies (Holden, Riley, Gao, & Torre, 2013; Van Orden &
Riley, 2005).

1.2. Social Relationships and Clinical Psychotherapeutic Studies

Interpersonal coordination or synchrony has been studied widely in human
communication and social interaction research (for reviews, Bernieri & Rosen-
thal, 1991; Keller, Novembre, & Hove, 2014; Schmidt & Richardson, 2008; Vica-
ria & Dickens, 2016). Qualitative studies have reported interpersonal coordina-
tion and synchrony in human communication (e.g., neonate-adult, stu-
dent-teacher) that can be observed in bodily actions, voices, and gestures, (Ber-
nieri, 1988; Bernieri, Reznick, & Rosenthal, 1988; Condon & Ogston, 1966;
Condon & Sander, 1974; Kendon, 1970). Interpersonal coordination and syn-
chrony are considered not to occur without a reason but to have some social
function, such as building social relationships (rapport), affiliations, or empathy
(Bernieri, 1988; Bernieri, Gillis, Davis, & Grahe, 1996; Hove & Risen, 2009;
Maurer & Tindall, 1983). They also relate to facilitating and promoting commu-
nication (Wiltermuth & Heath, 2008). In clinical psychology, interpersonal
coordination is regarded as an important factor and a relevant element of thera-
peutic skills (Tschacher & Bergomi, 2011; Tschacher & Pfammatter, 2016). We
thus suppose that interpersonal bodily coordination might reflect some aspects
of a social relationship and be involved in clinical practice and mental health.
Previous studies have investigated the effects of interpersonal coordination
and synchrony in clinical psychology and psychotherapy (for reviews, Koole &
Tschacher, 2016; Ramseyer & Tschacher, 2006). Some researchers have reported
that nonverbal synchrony is associated with session-level process and therapy
outcome (Ramseyer & Tschacher, 2011). They suggest that higher nonverbal
synchrony characterize psychotherapies with higher symptom reduction (Ram-
seyer & Tschacher, 2011). They have also examined nonverbal synchrony be-
tween participants during psychotherapy sessions and compared the synchrony
of head and body movements (Ramseyer & Tschacher, 2014). They revealed that
head-synchrony predicted the global outcome of therapy (overall therapy suc-
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cess), while body-synchrony did not, and body-synchrony predicted session
outcome (immediate session-level success), while head-synchrony did not
(Ramseyer & Tschacher, 2014). Other research groups have shown that embo-
died synchrony (e.g., bodily coordination, similarity of voice strength and coor-
dination and smoothness of response timing) have a cooccurrence relation (Na-
gaoka, Yoshikawa, & Komori, 2006). They argue that embodied synchrony can
act as an indicator reflecting the mental process of a client or counselor (Nagao-
ka et al., 2006). In other studies, they compared high- and low-evaluation psy-
chotherapy sessions group, and reported that interpersonal synchrony between
the client and the therapist were higher in the high-evaluation group than in the
low-evaluation group (Nagaoka & Komori, 2008). They also found common
temporal patterns in the high-evaluation sessions (Maeda, Nagaoka, & Komori,
2007). These previous studies suggest the importance of embodied communica-
tions in psychological counseling and psychotherapy.

Most previous studies have performed only quantitative analyses of large
samples with linear analysis (e.g., Ramseyer & Tschacher, 2011, 2014). Although
such an approach can reveal the overall trends or effects of interpersonal bodily
coordination on psychotherapy, important factors or skills in detail have not
been clarified. Moreover, although some other previous studies have combined
quantitative and qualitative analysis of case studies (Maeda et al., 2007; Nagaoka
& Komori, 2008; Nagaoka et al., 2006), their experiments did not involve real
clinical cases but rather role-play counseling. These previous studies also applied
only linear analysis but not nonlinear analysis. Therefore, we earlier employed
both quantitative and qualitative analyses of a single case study as a first step
(Kodama, Hori, Massaki, & Matsui, 2017). This article reports such an explora-
tory case study of a real clinical case. We supposed that interpersonal bodily
coordination during psychological counseling is a very complex phenomenon.
Additionally, because our data were derived from only a single case and its time
series was non-stationary and noisy, we also applied nonlinear time series ana-
lyses (Kantz & Schreiber, 2003).

2. Method
2.1. Participants

One female university student (20 years old) and one female psychotherapist (64
years old) participated in our experiment. The student was recruited as a client,
while the psychotherapist was one of the coauthors, who has more than 10 years
of clinical psychotherapy experience. The client was counseled for 50 minutes in
the counseling session (Figure 1). The client reported some troubles with her
family. She stated that she had a troubled parent-child relationship and felt
lonely and alienated from her family.

The procedures were approved by the research ethics committee of Kanagawa
University, where the experiment was conducted. Each participant provided
written informed consent to participate in this study. The student was paid 1000

JPN yen/hr for her participation.
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Figure 1. Experimental setting (left: Therapist, right: Client).

2.2. Apparatus

The participants faced each other and were seated 1 meter apart (Figure 1). A
video camera (Handycam HDR-PJ540, Sony) and two microphones (4071 Mi-
niature Omnidirectional Microphone, DPA microphones) were used to record
and collect audio-visual data. Two microphones were separately connected to
the audio mixer (R-26 Portable Recorder, Roland). The left and right micro-
phones were used for the therapist and the client, respectively. For data
processing and analysis, a personal computer (LET’S NOTE CF-SX2, Panason-
ic), software (MATLAB R2014a, MathWorks) (R, 3.1.2) and programs (Cross
Recurrence Plot Toolbox for MATLAB®, Ver. 5.22 (R32.2); Marwan, Carmen
Romano, Thiel, & Kurths, 2007) (R “TransferEntropy” package; Ghazaleh, Tor-
bati, & Lawyer, 2016) were used. To quantify how much each participant moved,
a video image processing technique was performed on a laptop computer (Mac-
Book Pro 13-inch, Apple) with Motion Energy Analysis software (MEA 3.10;
Ramseyer & Tschacher, 2011).

The data were qualitatively analyzed by several researchers who observed the
video and interviewed the psychotherapist. We also identified the critical points
of the session when the state of the student’s mind or the relationship between
participants qualitatively changed (i.e., clinical intervention). At the same time,
we quantitatively analyzed how their bodily activities and interpersonal coordi-
nation changed. Finally, the results of the qualitative and quantitative analyses

are compared and discussed.

2.3. Procedure: Data Collection and Analyses

In the experimental room (3 meters square), a video camera was positioned at
the viewpoint shown in Figure 1 at a distance of 3 meters from the participants.
The therapist was seated waiting for the client in the room before the client en-
tered. She was asked for psychological counseling for 50 minutes, and the expe-
rimenter told her that the client was a female university student. She was not in-
formed of the client’s problem before the session. In another room, the client
was informed that she could have a free counseling session for 50 minutes. After
the client arrived at the room, she sat down in the chair facing the therapist

(Figure 1). This was the first contact between them. The experimenter left the

DOI: 10.4236/psych.2018.95070

1132 Psychology


https://doi.org/10.4236/psych.2018.95070

K. Kodama et al.

room after attaching microphones to them and started recording. The counsel-
ing session then started and was videotaped by the camera for about 50 minutes.
After the session finished, the therapist called the experimenter into the room
and he stopped the recording.

A video image processing technique, the frame-differencing method, was
used to quantify how much each participant moved (i.e., Motion energy; Ram-
seyer & Tschacher, 2011) (for details see Paxton & Dale, 2012; Ramseyer &
Tschacher, 2011). After smoothing by low-pass filter (4™-order Butterworth
filter, cut-off frequency: 10 Hz), nonlinear time series analyses were per-
formed. The reason that nonlinear methods were applied instead of linear me-
thods (e.g., cross-correlation) was because complex time series data, such as
whole-body movements, in a psychological counseling session are difficult to
analyze with linear methods owing to their non-stationarity and complex noise,
as mentioned in the introduction. Nonlinear methods can be applied to such
non-stationary and noisy data with relatively few data assumptions. After re-
moving the video scenes of the experimenter setting the microphones and par-
ticipants chatting after finishing the session, we analyzed 48 minutes of phases in
total. We then applied the following nonlinear methods to our time series data.

To quantify the degree of coordination, we calculated the mutual information
(Fraser & Swinney, 1986) between the time series of the two participants. Mutual
information is a nonlinear measure of dependency based on the Shannon en-
tropy (Shannon, 1948) that indicates a reduction in uncertainty (i.e., the gain in
information about one of the random variables after observing the other) (Ra-
gert, Schroeder, & Keller, 2013). It can quantify the amount of uncertainty about
a random variable (X) reduced by the observation of another variable (Y) (Ko-
strubiec, Dumas, Zanone, & Kelso, 2015). Previous studies have applied mutual
information to quantify the degree of synchrony, coordination, or coupling
between the body movements or sounds of participants (Papiotis, Marchini,
Maestre, & Perez, 2012; Ragert et al., 2013). In this study, the mutual informa-
tion between the body movements of the participants was calculated to quantify
interpersonal bodily coordination. It was computed for each minute of the ses-
sion.

To quantify the direction of influence, we calculated the transfer entropy
(Schreiber, 2000) between the time series of the two participants. This is a non-
linear and non-parametric statistical measure to capture the amount and direc-
tion of information flow exchanged between time series regarded as random
processes (Schreiber, 2000). Transfer entropy from a process X to another
process Y quantifies how much the past of X conditions the transition probabili-
ties of Y. Although mutual information can quantify the amount of uncertainty
(the degree of coordination), transfer entropy can distinguish how much X in-
fluences Y and how much Y influences X because it is asymmetric under the ex-
change of X and Y. If the next state of Y depends on the previous states of Y but
not the previous states of X, the transfer entropy would be null (X and Y are in-

dependent), and it will be positive if including information about the past states
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of X improves the prediction of the next state of Y beyond the prediction based
on past states of Y (Kostrubiec et al., 2015). Previous studies have applied trans-
fer entropy to quantify the direction of influence during interpersonal coordina-
tion or interactions (Kojima, Froese, Oka, lizuka, & Ikegami, 2017; Kostrubiec et
al., 2015). In the current study, we calculated the transfer entropy both from the
client to the therapist and from the therapist to the client to quantify how much
their body movements influenced each other. We computed it using the R
“TransferEntropy” package (d =5, k= 1) (Ghazaleh et al., 2016). After compu-
ting it for each minute of the session, we calculated the ratio of each transfer en-
tropy to total entropy (%TE) for each phase. A value of 0% means that the
client’s movements perfectly depended on the therapist’s movement, while 100%
means that the therapist’s movement perfectly depended on the client’s move-
ment, and 50% means that the therapist and client influenced each other equally.

We also performed a qualitative analysis of the video data from the psycho-
logical/clinical viewpoint and a qualitative description of how participants
moved and behaved during the session. First, from the psychological/clinical
viewpoint, clinical psychologists observed and assessed the session, and they
analyzed the data by interpreting the psychological/clinical meaning of each
phase through the session. They identified the important points when the the-
rapist tried a clinical intervention. Next, we also performed a qualitative beha-
vior analysis of the phases highlighted by the quantitative analysis. We observed
and analyzed the video data and described how participants moved and behaved
during these phases. Finally, we compare and discuss the results of the quantita-

tive and qualitative analyses.

3. Results and Discussion

3.1. Summary of Session

The client lived with her parents and elder sister. She had some troubles with her
family. She stated that she had a troubled parent-child relationship and felt
lonely and alienated from her family. For example, her parents often got angry
with her and only blamed her but not her sister. She felt that her parents showed
a special preference for her sister but not for her, which caused her to feel alie-
nated and lonely. In addition, she thought that the problem was due to herself
(e.g., her behavior, attitude, or personality). When talking about this problem,
she began to cry. This summarizes the first part of the session.

In the current session, the therapist applied a solution-focused approach
(Berg, 1994). She listened closely to the client’s report and expressed empathy
with her emotions. She then intervened by changing the client’s viewpoint of her
parents and the problem (i.e., reframing). The hysteric personality of her mother
was derived from her childishness, not from the client’s issue (the middle part of
the session). Finally, the client was able to accept and agree with the viewpoint
suggested by the therapist. After that, they talked in a relaxed manner about the

client’s family and her future, and they finished the session smiling.
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3.2. Mutual Information

The black dots (solid line) in Figure 2 show the mutual information for each
one-minute phase. The dashed line represents mean value during the 48 mi-
nutes. The three blue-highlighted phases were the three with the highest values
of mutual information. In other words, in these phases, the therapist and client
were highly coordinated. The most coordinated phase was the ending scene
(Scene 3, 44:00 - 45:00; mutual information of 5.47 bits). The second coordi-
nated phase was the middle scene (Scene 2, 24:00 - 25:00; mutual information of
5.08 bits). The third coordinated phase was the beginning scene (Scene 1, 1:00 -
2:00; mutual information of 5.06 bits). The values of mutual information in these
scenes were relatively higher than the mean value of all 48 phases (mean = 3.35
bits, SD = 0.86). We compared the former part (2:00 - 22:00) and the latter part
(25:00 - 43:00) after excluding these highly coordinated phases, and found that
the former part was less coordinated (mean = 2.75 bits, range: 1.91 - 3.80 bits)
than the latter (mean = 3.51 bits, range: 1.95 - 4.31 bits). This implies that the
bodily coordination between the therapist and the client gradually increased
during the session. It might be interpreted as showing that their interpersonal
relationship became closer and improved during the session. In other words, this

may imply a rapport building process (Ramseyer & Tschacher, 2006).

3.3. Transfer Entropy

The black dots (solid line) in Figure 3 represent the percent transfer entropy
(%TE) for each one-minute phase. While 0% means that the client’s movement

Mutual Information [bits]
#1 #2

B oy Y

0123456 7 8 91011121314151617 18192021 222324252627 282930 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

Time [min]

Figure 2. Mutual information (Solid: Mutual information, bits; Dashed: Mean; Blue: Top
three phases of MI).

% Transfer Entropy
#2

#1 #3

100%

Client = Therapist

50%

Therapist = Client

0%
0123456 7 8 91011121314151617 1819202122 2324252627 2829 3031323334 353637 38394041424344454647

Time [min]

Figure 3. % Transfer entropy (0% - 50%: the therapist was more influential, 50% - 100%:
the client was more influential; Blue: Top three phases of MI).
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perfectly depended on the therapist’s movement, 100% means the opposite and
50% means that the therapist and client influenced each other equally. The three
blue-highlighted phases were the three with the highest mutual information. In
other words, in these phases, the therapist and client were highly coordinated as
mentioned above. On the other hand, %TE seemed to be relatively constant ex-
cept during the transition observed around the middle part of the session, where
we find a drastic change or transition from the Therapist-Client direction to the
Client-Therapist direction (21:00 - 25:00). This part overlaps the second hig-
hlighted scene of mutual information (Scene 2). Although the other highlighted
scenes (Scenes 1 and 3) were not so clear, %TE seemed to change direction
(from the Client-Therapist direction to the Therapist-Client direction in Scene 1:
from the Therapist-Client direction to the Client-Therapist direction in Scene 3).
This might reflect some change or transition in the interpersonal relationship.
Again, we compared the former part (0:00 - 20:00) and the latter (27:00 - 47:00)
with the transition excluded. %TE was on average less than 50% in the former
part (mean = 46.83%, SD = 8.09%, range: 30.12% - 64.74%). While %TE was on
average greater than 50% in the latter part (mean = 51.55%, SD = 8.57%, range:
30.16% - 64.37%). These results might suggest that the therapist influenced the
client more in the former part, while on the other hand, the client influenced the
therapist more in the latter part. This suggest that transfer entropy can measure
information transfer and direction of influence between interacting participants
(Hasson & Frith, 2016).

3.4. Behavioral Analysis

In the first highlighted scene (1:00 - 2:00), after a brief greeting, the therapist
asked the client some questions and the client made a short self-introduction.
This was considered as an ice-breaker. After that, the therapist asked what the
client wanted to talk about. During this scene, they repeated the question-answer
turn-taking behavior with their body synchronized (e.g., gesturing and nodding;
Figure 4(a)). This scene can be regarded as a rapport-building phase. After this
their bodily coordination increased and synchronization occurred, as their in-
terpersonal relationship improved.

In the second highlighted scene (24:00 - 25:00), after a clinical intervention
(i.e., reframing, Franklin, 2012) by the therapist, she sympathized with the
client’s emotions and repeatedly encouraged her. The client also nodded deeply
with whole-body motion. We observed deep whole-body synchronization be-
tween participants (Figure 4(b)). After that, the client cried and wiped her tears.
We suppose that such an empathic interaction led to the high bodily coordina-
tion in this scene (Ramseyer & Tschacher, 2006).

Before the second scene (22:00 - 24:00), the therapist tried a clinical interven-
tion, reframing, in which she suggested the client change the viewpoint of her
family and herself. These clinical behaviors might be interpreted as a psycholog-
ical influence from the therapist to the client. Thus, the %TE was less than 50%

(i.e., Therapist-Client direction of influence). After reframing, the client herself
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Figure 4. Highlighted scenes and motion energy raw data of each par-
ticipant (a) [1:00 - 2:00]; (b) [24:00 - 25:00]; (c) [44:00 - 45:00]).

also seemed to change her view and accept her family again, and then %TE in-
creased to greater than 50% (i.e., Client-Therapist direction of influence). This
transition in %TE might reflect the psychological state of the client and effect of
the clinical intervention.

In the third highlighted scene (44:00 - 45:00), the therapist reviewed and
summarized the session. She encouraged the client again and the client seemed
to gain self-confidence. After the therapist concluded the advice and the client
showed her appreciation, they had a little chat, and smiled and laughed (Figure
4(c)). When they bowed to each other, their body movements were synchro-
nized and coordinated well. Thus, high interpersonal coordination might be ob-
served in the last scene.

3.5. Future Directions

In this article, we reported a single case study of a psychological counseling ses-
sion in terms of embodied communication. The results of the quantitative and
qualitative analyses seem to suggest that changes in interpersonal bodily coordi-
nation might reflect some aspects of the psychological state of the client’s mind,

the relationship between the therapist and the client, and the effect of the clinical
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intervention (e.g., Nagaoka et al., 2006; Ramseyer & Tschacher, 2006). In the fu-
ture, we should collect more data to examine other possibilities. Furthermore, it
is important to analyze the data qualitatively in more detail from the clini-
cal/psychological viewpoint. Quantitative analyses of not only the body move-
ment but also speech and verbal data, facial expressions, gaze, and so on are im-
portant because human communication comprises multi-modal and mul-
ti-dimensional domains (Dale et al., 2013).

These investigations will lead to some practical applications in clinical psy-
chology and psychotherapy: Reflection and feedback of counseling sessions for
therapists, objective assessments of counseling sessions and therapists’ skill, and
training/education of therapists. To do so, we propose a cyclic interplay between
a qualitative approach (e.g., generating hypotheses) and a quantitative approach
(e.g., testing hypotheses) (Kodama et al., 2017). In the case of interdisciplinary
and practice-motivated studies, it is also necessary to combine academic studies

with practical issues.

4. Conclusion

To evaluate psychological counseling sessions and understand psychotherapists’
embodied skills, the present study investigated how interpersonal coordination
between a psychotherapist and client changes during a session and how it re-
flects it. As a first step to achieve our goal, we conducted an exploratory case
study. One student and one psychotherapist participated in our experiment. The
student was counseled for 50 minutes in a session, which was video recorded. A
video image processing technique was used to quantify both participants’ bodily
activities. The data were analyzed using nonlinear time series analysis in terms of
the degree of coordination and the direction of influence. The data were also
analyzed qualitatively by several researchers observing the video and by inter-
viewing the psychotherapist. The results of qualitative and quantitative analyses
were then compared. The results of the quantitative analysis showed that the de-
gree of bodily coordination between the client and therapist was relatively high
in three characteristic scenes: 1) building rapport, 2) clinical intervention, and 3)
summarizing and closing the session. These results suggest that bodily coordina-
tion can highlight clinically important scenes. Moreover, the direction of influ-
ence also changed in the clinical intervention scene. The current case study im-
plicates that interpersonal coordination between the client and therapist in a
counseling session can partly reflect the quality of counseling (e.g., client-therapist
relationship, clinical intervention). Further investigation will make it possible to

deeply understand and evaluate psychological counseling and therapists’ skills.

References

Anderson, M. L., Richardson, M. J., & Chemero, A. (2012). Eroding the Boundaries of
Cognition: Implications of Embodiment. Topics in Cognitive Science, 4, 717-730.
https://doi.org/10.1111/j.1756-8765.2012.01211.x

Berg, I. K. (1994). Family-Based Services: A Solution-Focused Approach. W.W. Norton.

DOI: 10.4236/psych.2018.95070

1138 Psychology


https://doi.org/10.4236/psych.2018.95070
https://doi.org/10.1111/j.1756-8765.2012.01211.x

K. Kodama et al.

Bernieri, F. J. (1988). Coordinated Movement and Rapport in Teacher-Student Interac-
tions. Journal of Nonverbal Behavior, 12, 120-138.
https://doi.org/10.1007/BF00986930

Bernieri, F. J., & Rosenthal, R. (1991). Interpersonal Coordination: Behavior Matching
and Interactional Synchrony. In R. Feldman & B. Rimé (Eds.), Studies in Emotion &
social Interaction. Fundamentals of Nonverbal Behavior (pp. 401-432). Cambridge
University Press.

Bernieri, F. J., Gillis, J. S., Davis, J. M., & Grahe, J. E. (1996). Dyad Rapport and the Accu-
racy of Its Judgment across Situations: A Lens Model Analysis. Journal of Personality
and Social Psychology, 71, 110-129.
https://doi.org/10.1037/0022-3514.71.1.110

Bernieri, F. J., Reznick, J. S., & Rosenthal, R. (1988). Synchrony, Pseudosynchrony, and
Dissynchrony: Measuring the Entrainment Process in Mother-Infant Interactions.
Journal of Personality and Social Psychology, 54, 243-253.
https://doi.org/10.1037/0022-3514.54.2.243

Bernstein, N. A. (1967). The Co-Ordination and Regulation of Movements. Pergamon
Press Ltd.

Chemero, A. (2011). Radical Embodied Cognitive Science. MIT Press.

Condon, W. S., & Ogston, W. D. (1966). Sound film Analysis of Normal and Pathological
Behavior Patterns. The Journal of Nervous and Mental Disease, 143, 338-347.
https://doi.org/10.1097/00005053-196610000-00005

Condon, W. S., & Sander, L. W. (1974). Neonate Movement Is Synchronized with Adult
Speech: Interactional Participation and Language Acquisition. Science, 183.
https://doi.org/10.1126/science.183.4120.99

Dale, R., Fusaroli, R., Duran, N. D., & Richardson, D. C. (2013). The Self-Organization of
Human Interaction. In H. R. Brian (Ed.), Psychology of Learning and Motivation -
Advances in Research and Theory (Vol. 59, pp. 43-95). Academic Press.
https://doi.org/10.1016/B978-0-12-407187-2.00002-2

Fowler, C. A,, Richardson, M. J., Marsh, K. L., & Shockley, K. D. (2008). Language Use,
Coordination, and the Emergence of Cooperative Action. In A. Fuchs & V. K. Jirsa
(Eds.), Coordination: Neural, Behavioral and Social Dynamics (pp. 261-279). Springer.

Franklin, C. (2012). Solution-Focused Brief Therapy: A Handbook of Evidence-Based

Practice. Oxford University Press.

Fraser, A. M., & Swinney, H. L. (1986). Independent Coordinates for Strange Attractors
from Mutual Information. Physical Review A, 33, 1134-1140.
https://doi.org/10.1103/PhysRevA.33.1134

Ghazaleh, Torbati, H., & Lawyer, G. (2016). R “TransferEntropy” Package.

Gibson, J.J. (1979). The Ecological Approach to Visual Perception. Psychology Press.

Goudsmit, A. L. (1989). Self-Organization in Psychotherapy: Demarcations of a New
Perspective. Springer-Verlag. https://doi.org/10.1007/978-3-642-48704-0

Haken, H. (1978). Synergetics: An Introduction: Nonequilibrium Phase Transitions and
Self-Organization in Physics, Chemistry and Biology. Springer-Verlag.
https://doi.org/10.1007/978-3-642-96469-5

Hasson, U., & Frith, C. D. (2016). Mirroring and Beyond: Coupled Dynamics as a Gene-
ralized Framework for Modelling Social Interactions. Philosophical Transactions of the
Royal Society B: Biological Sciences, 371, 20150366.
https://doi.org/10.1098/rstb.2015.0366

DOI: 10.4236/psych.2018.95070

1139 Psychology


https://doi.org/10.4236/psych.2018.95070
https://doi.org/10.1007/BF00986930
https://doi.org/10.1037/0022-3514.71.1.110
https://doi.org/10.1037/0022-3514.54.2.243
https://doi.org/10.1097/00005053-196610000-00005
https://doi.org/10.1126/science.183.4120.99
https://doi.org/10.1016/B978-0-12-407187-2.00002-2
https://doi.org/10.1103/PhysRevA.33.1134
https://doi.org/10.1007/978-3-642-48704-0
https://doi.org/10.1007/978-3-642-96469-5
https://doi.org/10.1098/rstb.2015.0366

K. Kodama et al.

Holden, J. G., Riley, M. A,, Gao, J., & Torre, K. (2013). Fractal Analyses: Statistical and
Methodological Innovations and Best Practices. Frontiers E-Books.
https://doi.org/10.3389/978-2-88919-138-3

Hove, M. J., & Risen, J. L. (2009). It’s All in the Timing: Interpersonal Synchrony In-
creases Affiliation. Social Cognition, 27, 949-960.
https://doi.org/10.1521/50c0.2009.27.6.949

Kantz, H., & Schreiber, T. (2003). Nonlinear Time Series Analysis. Cambridge: Cam-
bridge University Press. https://doi.org/10.1017/CBO9780511755798

Keller, P. E., Novembre, G., & Hove, M. J. (2014). Rhythm in Joint Action: Psychological
and Neurophysiological Mechanisms for Real-Time Interpersonal Coordination. Phi-

losophical Transactions of the Royal Society of London. Series B, Biological Sciences,
369, 20130394. https://doi.org/10.1098/rstb.2013.0394

Kendon, A. (1970). Movement Coordination in Social Interaction: Some Examples De-
scribed. Acta Psychologica, 32, 101-125. https://doi.org/10.1016/0001-6918(70)90094-6

Kodama, K., Hori, K., Massaki, H., & Matsui, H. (2017). Dynamics of Bodily Coordina-
tion of Therapist-Client during a Psychotherapy Session: Applications of Video Image
Processing and Time Series Analyses. In MMIRA Asia Regional 2017/The 3rd
JSMMR2017 Annual Conference Proceedings (p. 94).

Kojima, H., Froese, T., Oka, M., lizuka, H., & Ikegami, T. (2017). A Sensorimotor Signa-
ture of the Transition to Conscious Social Perception: Co-Regulation of Active and
Passive Touch. Frontiers in Psychology, 8, 1778.
https://doi.org/10.3389/fpsyg.2017.01778

Koole, S. L., & Tschacher, W. (2016). Synchrony in Psychotherapy: A Review and an In-
tegrative Framework for the Therapeutic Alliance. Frontiers in Psychology, 7, 862.
https://doi.org/10.3389/fpsyg.2016.00862

Kostrubiec, V., Dumas, G., Zanone, P.-G., & Kelso, J. A. S. (2015). The Virtual Teacher
(VT) Paradigm: Learning New Patterns of Interpersonal Coordination Using the Hu-
man Dynamic Clamp. PLoS ONE, 10, €0142029.
https://doi.org/10.1371/journal.pone.0142029

Maeda, K., Nagaoka, C., & Komori, M. (2007). Body Movement Synchrony in Psycho-
therapeutic Counseling: A Study Using Video-Based Analysis. JEICE Technical Report,
107, 13-18.

Marsh, K. L., Richardson, M. J., Baron, R. M., & Schmidt, R. C. (2006). Contrasting Ap-
proaches to Perceiving and Acting with Others. Ecological Psychology;, 18, 1-38.
https://doi.org/10.1207/s15326969ec01801_1

Marwan, N. Cross Recurrence Plot Toolbox for MATLAB?®, Ver. 5.22 (R32.2).
http://tocsy.pik-potsdam.de/CRPtoolbox/

Marwan, N., Carmen Romano, M., Thiel, M., & Kurths, J. (2007). Recurrence Plots for
the Analysis of Complex Systems. Physics Reports, 438, 237-329.
https://doi.org/10.1016/j.physrep.2006.11.001

Maurer, R. E., & Tindall, J. H. (1983). Effect of Postural Congruence on Client’s Percep-
tion of Counselor Empathy. Journal of Counseling Psychology, 30, 158-163.
https://doi.org/10.1037/0022-0167.30.2.158

Nagaoka, C., & Komori, M. (2008). Body Movement Synchrony in Psychotherapeutic
Counseling: A Study Using the Video-Based Quantification Method. /EICE Transac-
tions on Information and Systems, 91, 1634-1640.
https://doi.org/10.1093/ietisy/e91-d.6.1634

Nagaoka, C., Yoshikawa, S., & Komori, M. (2006). Embodied Synchrony of Nonverbal

DOI: 10.4236/psych.2018.95070

1140 Psychology


https://doi.org/10.4236/psych.2018.95070
https://doi.org/10.3389/978-2-88919-138-3
https://doi.org/10.1521/soco.2009.27.6.949
https://doi.org/10.1017/CBO9780511755798
https://doi.org/10.1098/rstb.2013.0394
https://doi.org/10.1016/0001-6918(70)90094-6
https://doi.org/10.3389/fpsyg.2017.01778
https://doi.org/10.3389/fpsyg.2016.00862
https://doi.org/10.1371/journal.pone.0142029
https://doi.org/10.1207/s15326969eco1801_1
http://tocsy.pik-potsdam.de/CRPtoolbox/
https://doi.org/10.1016/j.physrep.2006.11.001
https://doi.org/10.1037/0022-0167.30.2.158
https://doi.org/10.1093/ietisy/e91-d.6.1634

K. Kodama et al.

Behaviour in Counselling: A Case Study of Role Playing School Counselling. In The
28th Annual Conference of the Cognitive Science Society (pp. 1862-1867).

Nicolis, G., & Prigogine, 1. (1977). Self-Organization in Nonequilibrium Systems: From
Dissipative Structures to Order through Fluctuations. Hoboken: Wiley.

Papiotis, P., Marchini, M., Maestre, E., & Perez, A. (2012). Measuring Ensemble Syn-
chrony through Violin Performance Parameters: A Preliminary Progress Report. In
International Conference on Intelligent Technologies for Interactive Entertainment
(pp. 267-272). Berlin: Springer. https://doi.org/10.1007/978-3-642-30214-5_36

Paxton, A., & Dale, R. (2012). Frame-Differencing Methods for Measuring Bodily Syn-
chrony in Conversation. Behavior Research Methods, 45, 329-343.

Ragert, M., Schroeder, T., & Keller, P. E. (2013). Knowing Too Little or Too Much: The
Effects of Familiarity with a Co-Performer’s Part on Interpersonal Coordination in
Musical Ensembles. Frontiers in Psychology, 4, 368.
https://doi.org/10.3389/fpsyg.2013.00368

Ramseyer, F., & Tschacher, W. (2006). Synchrony: A Core Concept for a Constructivist
Approach to Psychotherapy. Constructivism in the Human Sciences, 11,150-171.

Ramseyer, F., & Tschacher, W. (2011). Nonverbal Synchrony in Psychotherapy: Coordi-
nated Body Movement Reflects Relationship Quality and Outcome. Journal of Con-
sulting and Clinical Psychology, 79, 284-295. https://doi.org/10.1037/a0023419

Ramseyer, F., & Tschacher, W. (2014). Nonverbal Synchrony of Head- and Body-Movement
in Psychotherapy: Different Signals Have Different Associations with Outcome. Fron-
tiers in Psychology, 5, 979. https://doi.org/10.3389/fpsyg.2014.00979

Richardson, D. C,, Dale, R., & Shockley, K. D. (2008). Synchrony and Swing in Conversa-
tion: Coordination, Temporal Dynamics and Communication. In I. Wachsmuth, M.
Lenzen, & G. Knoblich (Eds.), Embodied Communication in Humans and Machines
(pp. 75-94). Oxford: Oxford University Press.
https://doi.org/10.1093/acprof:0s0/9780199231751.003.0004

Richardson, M. J., Dale, R., & Marsh, K. L. (2014). Complex Dynamical Systems in Social
and Personality Psychology. In H. T. Reis, & C. M. Judd (Eds.), Handbook of Research
Methods in Social and Personality Psychology (pp. 251-280). Cambridge: Cambridge
University Press.

Riley, M. A., Richardson, M. J., Shockley, K. D., & Ramenzoni, V. C. (2011). Interpersonal
Synergies. Frontiers in Psychology, 2, 38. https://doi.org/10.3389/fpsyg.2011.00038

Riley, M. A., Shockley, K. D., & Van Orden, G. C. (2012). Learning from the Body about
the Mind. Topics in Cognitive Science, 4, 21-34.
https://doi.org/10.1111/j.1756-8765.2011.01163.x

Schmidt, R. C., & Richardson, M. J. (2008). Dynamics of Interpersonal Coordination. In
A. Fuchs & V. K. Jirsa (Eds.), Coordination: Neural, Behavioral and Social Dynamics
(pp. 281-308). Springer.

Schmidt, R. C,, Carello, C., & Turvey, M. T. (1990). Phase Transitions and Critical Fluc-
tuations in the Visual Coordination of Rhythmic Movements between People. Journal

of Experimental Psychology. Human Perception and Performance, 16, 227-247.
https://doi.org/10.1037/0096-1523.16.2.227

Schreiber, T. (2000). Measuring Information Transfer. Physical Review Letters, 85,
461-464. https://doi.org/10.1103/PhysRevLett.85.461

Shannon, C. E. (1948). A Mathematical Theory of Communication. Bell System Technical
Journal, 27, 379-423. https://doi.org/10.1002/j.1538-7305.1948.tb01338.x

Shockley, K. D., Richardson, D. C., & Dale, R. (2009). Conversation and Coordinative

DOI: 10.4236/psych.2018.95070

1141 Psychology


https://doi.org/10.4236/psych.2018.95070
https://doi.org/10.1007/978-3-642-30214-5_36
https://doi.org/10.3389/fpsyg.2013.00368
https://doi.org/10.1037/a0023419
https://doi.org/10.3389/fpsyg.2014.00979
https://doi.org/10.1093/acprof:oso/9780199231751.003.0004
https://doi.org/10.3389/fpsyg.2011.00038
https://doi.org/10.1111/j.1756-8765.2011.01163.x
https://doi.org/10.1037/0096-1523.16.2.227
https://doi.org/10.1103/PhysRevLett.85.461
https://doi.org/10.1002/j.1538-7305.1948.tb01338.x

K. Kodama et al.

Structures. Topics in Cognitive Science, 1, 305-319.
https://doi.org/10.1111/j.1756-8765.2009.01021.x

Tschacher, W., & Bergomi, C. (2011). The Implications of Embodiment, Imprint Aca-
demic.

Tschacher, W., & Pfammatter, M. (2016). Embodiment in Psychotherapy—A Necessary
Complement to the Canon of Common Factors? In G. Hauke (Ed.), European Psycho-
therapy (pp. 5-21). Norderstedt: Books on Demand.

Tschacher, W., Schiepek, G., & Brunner, E. J. (1992). Self-Organization and Clinical Psy-
chology: Empirical Approaches to Synergetics in Psychology. Berlin: Springer-Verlag.
https://doi.org/10.1007/978-3-642-77534-5

Turvey, M. T. (1990). Coordination. American Psychologist, 45, 938-953.
https://doi.org/10.1037/0003-066X.45.8.938

Van Orden, G. C., & Riley, M. A. (2005). Tutorials in Contemporary Nonlinear Methods
for the Behavioral Sciences. Alexandria, VA: National Science Foundation.

Varela, F. J., Thompson, E., & Rosch, E. (1992). The Embodied Mind: Cognitive Science
and Human Experience. Cambridge, MA: The MIT Press.

Vicaria, I. M., & Dickens, L. (2016). Meta-Analyses of the Intra- and Interpersonal Out-
comes of Interpersonal Coordination. Journal of Nonverbal Behavior, 40, 335-361.
https://doi.org/10.1007/s10919-016-0238-8

Wiltermuth, S. S., & Heath, C. (2008). Synchrony and Cooperation. Psychological
Science, 20, 1-5.

DOI: 10.4236/psych.2018.95070

1142 Psychology


https://doi.org/10.4236/psych.2018.95070
https://doi.org/10.1111/j.1756-8765.2009.01021.x
https://doi.org/10.1007/978-3-642-77534-5
https://doi.org/10.1037/0003-066X.45.8.938
https://doi.org/10.1007/s10919-016-0238-8

	How Interpersonal Coordination Can Reflect Psychological Counseling: An Exploratory Study
	Abstract
	Keywords
	1. Introduction
	1.1. Embodiment and Complex Systems
	1.2. Social Relationships and Clinical Psychotherapeutic Studies

	2. Method
	2.1. Participants
	2.2. Apparatus
	2.3. Procedure: Data Collection and Analyses

	3. Results and Discussion
	3.1. Summary of Session
	3.2. Mutual Information
	3.3. Transfer Entropy
	3.4. Behavioral Analysis
	3.5. Future Directions

	4. Conclusion
	References

