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Abstract. This study explores the types of nonverbal behavior exhibited by socially anxious users over the course of an interview with virtual agent counselors that talked about themselves. The counselors provided self-disclosure using
human back stories or computer back stories. The video data was collected from
a previous study. We defined nine types of nonverbal behavior to investigate
the associations between the types of nonverbal behavior and users’ anxiety levels. The results of preliminary data analysis show that five features out of the
nine features are positively correlated with different levels of users’ anxiety in
the “computer back stories” condition. These five types of nonverbal behavior
are gaze aversion, moving arms and hands, constant rocking, shaking a head,
and fidgeting arms and hands. There are no significant relationships between
the kinds of nonverbal behavior and users’ anxiety levels in the “human back
stories” condition.
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1

Introduction

This study is part of a larger program to demonstrate the suitability of virtual agents
that sense client nonverbal cues in therapeutic interactions where human clients need
to be encouraged to disclose sensitive information. In clinical interactions, nonverbal
behavior is widely considered a crucial indicator of a client’s mental state [14]. Likewise, nonverbal behavior can help build intimacy between a client and a clinician
[1,4] as nonverbal cues serve to communicate inner feelings and intentions [2,14,17].
In fact, some evidence suggests that nonverbal cues may serve as more credible indicators of clinical states than the verbal information communicated by clients [11]. For
example, research in clinical psychology has found that the nonverbal behavior of
human clients unintentionally revealed intimate information that is not disclosed in
their verbal behavior [5,17]. More broadly, nonverbal behavior plays a vital role in
the creation and maintenance of a therapeutic relationship by constructing rapport
between counselors and clients in psychotherapeutic interactions [17].
Human clinicians invest considerable time and effort into carefully observing the
nonverbal behavior of clients and adjusting their own nonverbal behavior to respond
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appropriately and build intimacy. If virtual agents were capable of detecting and interpreting both verbal and nonverbal signals from human clients, such agents could obtain
a better understanding of the clients’ intention and, thus, respond in a more appropriate
manner. For instance, a virtual counselor must be able to understand the psychological
states of human clients to approach the level of rapport and diagnostic efficacy of human clinicians in psychotherapeutic interactions. Thus, giving virtual agents the ability
to recognize and understand these indicators would greatly enhance their relevance in
clinical settings. This may lead to the creation of a virtual clinical setting run more similarly to the way that human counselors interact with their clients in the real world.
Social anxiety is the most common clinical condition faced by clinicians, occurring
in 18% of the general population [15]. Therefore, recognizing nonverbal indicators of
social anxiety is a priority for our research in clinical virtual agents. In this study, we
aim to identify the kinds of nonverbal behavior displayed by human clients with varying anxiety levels during their interaction with a virtual counselor. We introduce the
preliminary results of our study in this paper.
We investigated the types of nonverbal behavior displayed by socially anxious users over the course of an interview with a virtual counselor that self-disclosed personal information. The video data analyzed in this paper was recorded during a previous
study [10] described in detail in the following section.

2

Experimental Design

In a previous study [10], we investigated whether the different types of virtual agent
counselors’ self-disclosure affected real human clients’ social responses in psychotherapeutic interactions. We designed a between-subjects experiment involving two different kinds of self-disclosure from virtual counselors in an interview setting: i) human back stories, e.g. “I was born and raised in LA”; ii) computer back stories, e.g. “I
was designed and built in LA.” Each experimental condition was presented to same
gender combinations of dyadic partners.
2.1

Participants and Procedure

Forty people (50% women, 50% men; average 31 years old) from the general Los Angeles area were recruited using Craigslist.com and compensated for seventy five minutes of their participation. The participants were randomly assigned to one of the two
experimental conditions. Participants were given instruction describing the counseling
interview interaction. The interview questions were modified from ones used in a previous study [9]. The virtual counselors preceded each interview question with some
information about themselves before asking each counseling question to participants.
Participants in all conditions viewed the virtual agents on a 30-inch screen display that
approximated the size of a real human sitting 4 feet away. They wore a lightweight
close-talking microphone and spoke into a microphone headset. The monitor was fitted
with a camcorder and a webcam. To control for gender effects, two types of gender
dyads were used in equal numbers in each experimental condition: male-male and female-female. The typical interaction was allowed to last about thirty minutes.
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Stimulus Materials

The Rapport Agents [8] were used as virtual counselors (see the image (a) in Figure 1)
that presented timely positive feedback, such as smile and head nods, by recognizing
and responding to the audiovisual features of a participant (human client) (see the image
(b) in Figure 1).

Human client

(a) Virtual counselors

(b)

Fig. 1. (a) Rapport Agents (male & female); (b) System architecture of the Rapport Agent

To generate the virtual counselor’s behaviors, the Rapport Agent first collected and
analyzed the attributes from the voice, smile, head nods, eye-gaze, and upper-body
movements of a human client. To detect the client’s behaviors, a webcam was placed
in front of the client. An audio cue detector extracted data such as the intensity of the
client’s voice from the raw signal using the signal processing package, Praat. A visual
cue detector tracked the direction of eye-gaze, head nods, smile levels, and body
movements. The backchannel, end-of-turn and affective models of the Rapport Agent
were unique in their ability to make real-time decisions and generate the most appropriate responses to client statements using perceived audiovisual features. For example, the virtual counselor may provide back-channeling in the form of a smile if the
human client smiles. To generate speaking behaviors of the virtual counselor to provide self-disclosure, an experimenter controlled the buttons that retrieved prerecorded voice messages. The same male and female virtual agents were used in all
conditions (see the images in Figure 1 (a)).
2.3

Measurements

Social anxiety. The pre-questionnaire packet included questions about one’s social
anxiety as a dispositional personality trait. We utilized the modified Cheek & Buss
shyness scale [3] to measure users’ anxiety levels. Scales ranged from 1 (disagree
strongly) to 5 (agree strongly). Sample items include: ‘I feel tense when I’m with
people I don’t know well’ and ‘I feel inhibited in social situations.’
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Nonverbal behavior. We defined nine nonverbal features to explore the types of nonverbal behavior exhibited by socially anxious users: gaze aversion, frowning eyebrows,
leaning, moving arms and hands, constant rocking, touching on body, shaking a head,
fidgeting arms and hands, and fidgeting feet and legs. These nonverbal behaviors were
extracted from an extensive literature review and previously observed features of social
anxiety in previous work [13]. A coder annotated the frequency of nonverbal cues
present by tallying the occurrences of behavior displayed by participants.

3

Preliminary Findings

We ran a Pearson Correlation for users’ anxiety levels (M = 2; SD = .65) and frequency of nonverbal behaviors present in each experimental condition. The results show
that five features are positively correlated with users’ anxiety levels in the “computer
back stories” condition (see Figure 2). These five features are gaze aversion (r = .5),
moving arms and hands (r = .5), constant rocking (r = .55), shaking a head (r = .53),
and fidgeting arms and hands (r = .61). There is a general trend of positive associations between the users’ anxiety levels and the rest of the behaviors in the condition.
It is also worth noting that there is no significant difference in the length of conversations as a function of anxiety level. Thus, these correlations indicate that these nonverbal behaviors are derived from the quality rather than the quantity of their speech.
It seems that the users’ existing views toward programmed characters’ own stories
might have, in turn, prompted a more awkward interaction that contributed to showing nonverbal behaviors associated to higher anxiety when speaking to the counselor
using computer back stories. There are no significant associations between these two
variables in the “human back stories” condition.

Pearson Correlation Coefficient (r)

**
*

*

*

*

(N = 20)
(N = 20)

* P <. 05
** P <. 01

Fig. 2. Correlations between users’ Social Anxiety Levels and frequency of Nonverbal Behaviors in two experimental conditions
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Discussion and Future Work

Previous studies indicate that the nonverbal signs of social anxiety include gaze aversion, facial expressions, and body movements which relay discomfort, such as extremity movements [13]. The output of our study is in line with and reinforces these
prior findings. Our examination of the nonverbal behaviors associated with social
anxiety levels in users interacting with virtual counselors supports a movement in the
direction of developing more effective virtual agents in the future.
Detecting the nonverbal signals of users could complement comprehension of their
verbal content and result in a virtual agent that employs this crucial information to
assess the user’s emotional state. The virtual agent could then utilize this information
to create a higher fidelity model of the user’s state that would enhance the quality of
the agent’s feedback. Potentially, such nonverbally-aware agents would result in more
robust communication between the agent and humans and facilitate establishment of
rapport [6,7].
In our future work, we plan to extend this analysis to other clinically-relevant client
states, such as depression and post-traumatic stress disorder, building on a larger recently-collected dataset of clinical interviews with clients with such conditions. By
validating the presence of nonverbal cues that correlate with clinical states, this research informs the design of automatic techniques that aspire to recognize such cues
in real-time, within the context of clinical interactions [16]. Although considerable
technical and ethical hurdles must be overcome as this research proceeds, ultimately
this research is advancing the potential of virtual human agents that can assist in clinical contexts.
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