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Abstract
Active listening is a communication technique where the listener listens to the speaker carefully and attentively by confirming or
asking for more details about what they heard during a conversation. Active listening has proven to be a very useful technique in
learning and extracting insightful information from the conversation and poses many challenges when emulating such behaviours in
a virtual character. In this research, various active listening behaviours are explored according to context, so that these behaviours
can be adopted by Embodied Conversational Agents (ECA’s) to be perceived as more believable humanistic characters. This
publication describes those behaviours in-depth by gathering insights via expert Interviews. An experiment was carried out
with 20 participants (12 men and 8 women) to identify the implemented behaviours and their overall effect during a generic
conversation with the ECA. The results showed that the participants were able to identify most of the implemented active-listening
behaviours like Interested/inquisitive, agreement/approval (head nod and corresponding sounds), and provided insights for further
improvement of the interlocution.

This project was conducted in cooperation with Fictive Reality AB company.



ABSTRAKT
Aktivt lyssnande är en kommunikationsteknik där lyssnaren lyssnar på talaren noggrant och uppmärksamt genom att bekräfta eller
be om mer information om vad de hörde under ett samtal. Aktivt lyssnande har visat sig vara en mycket användbar teknik för
att lära sig och extrahera insiktsfull information från konversationen och ställer till många utmaningar när man emulerar sådana
beteenden i en virtuell karaktär. I denna forskning utforskas olika aktiva lyssnandebeteenden i enlighet med sammanhang, så
att dessa beteenden kan antas av Embodied Conversational Agents (ECA) för att uppfattas som mer trovärdiga humanistiska
karaktärer. Den här publikationen beskriver dessa beteenden på djupet genom att samla in insikter via expertintervjuer. Ett
experiment genomfördes med 20 deltagare (12 män och 8 kvinnor) för att identifiera de implementerade beteendena och deras
totala effekt under ett allmänt samtal med ECA. Resultaten visade att deltagarna kunde identifiera de flesta av de implementerade
aktivt lyssnande beteendena som Intresserad/nyfiken, överenskommelse/godkännande (huvudnicka och motsvarande ljud), och gav
insikter för ytterligare förbättring av samtalet.

Detta projekt genomfördes i samarbete med Fictive Reality AB företag.
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Figure 1. Facial Expressions of ECA a) Neutral b) Interested c) Thinking
d) Disinterested (left to right).

ABSTRACT
Active listening is a communication technique where the lis-
tener listens to the speaker carefully and attentively by confirm-
ing or asking for more details about what they heard during a
conversation. Active listening has proven to be a very useful
technique in learning and extracting insightful information
from the conversation and poses many challenges when emu-
lating such behaviours in a virtual character. In this research,
various active listening behaviours are explored according to
context, so that these behaviours can be adopted by Embod-
ied Conversational Agents (ECA’s) to be perceived as more
believable humanistic characters. This publication describes
those behaviours in-depth by gathering insights via expert In-
terviews. An experiment was carried out with 20 participants
(12 men and 8 women) to identify the implemented behaviours
and their overall effect during a generic conversation with the
ECA. The results showed that the participants were able to
identify most of the implemented active-listening behaviours
like Interested/inquisitive, agreement/approval (head nod and
corresponding sounds), and provided insights for further im-
provement of the interlocution.

Author Keywords: Embodied Conversational Avatar, Vir-
tual Humans, User Experience, Active Listening Behaviour,
Characteristics, Expressions.

CSS Concepts: • Human-centered computing Human com-
puter interaction (HCI); User studies; Interaction Design.

INTRODUCTION
Human-like virtual characters have become an integral part
of many applications in one-way (cartoons, movies) or two-
way (video games, e-learning applications) human-machine
interactions. With the current advancements in computer
technology, there is an increase in applications that seek to

provide social abilities and human-like intelligence to these
virtual characters. Realistic & engaging virtual characters con-
tribute to high levels of immersion, engagement, and learning
[26]. This remains as one of the biggest challenges to repli-
cate a human in both appearance and behaviour [11]. Many
researchers have already tried to tackle this with different ap-
proaches including and not limited to mirroring actions and
gaze-based approaches [23, 24, 16]. Although Gilbert et. al.
[9] tried to achieve success by performing turing tests which
convinced significantly to be a positive outcome (78% ), their
scope was limited to chat interaction and boils down to the
efficiency of the algorithm which controls the bot responses
and not of behaviour and non-verbal cues.

Communication is one of the important building blocks
through which we can effectively express our intentions and
enhance human bond [22]. As Prudy et. al. [15] describes,
communication is a two-dimensional phenomenon: speaking
(Expressing) and listening (Reception Interpretation). Even
though expressing oneself in an interlocution is necessary for
engagement, effective listening plays a leading role in commu-
nication [3, 14, 25, 4, 27].

Active listening is described as a multi-step process, which
includes techniques such as making comments, formulating
appropriate questions, paraphrasing, and summarising to ex-
press complete understanding, and verifying the things said
[12, 17, 10]. It also includes maintaining eye contact, using
encouraging non-verbal gestures such as nodding or smiling,
and not interrupting the speaker [28, 25].

Humans are social beings [19] and we empathise and connect
with people who emulate the same feelings while engaged in
communication. In addition, humans also tend to anthropo-
morphize non-humans like pets and inanimate objects [19].
This makes it possible for virtual agents, which are capable
of emulating believable emotions and behaviours, to have an
emotional connection that humans can relate to in a natural
way [13, 18].

Embodied conversational agents (ECAs) refer to intelligent
programs that are delivered through an embodied persona,
typically a two or three-dimensional graphic entity that can
converse via text or speech with a human interactor, either
on the web or via standalone code running on a computer
[20]. Advancements in research of embodied conversational
avatars (ECA) have proven it to be an effective substitute in
training, healthcare, information presentation, and education



[22]. Although, with current advances in AI & NLP driven
ECAs where the aesthetic and emotional features of a human
are emulated, with maturity in the Computer Graphics (CG)
domain, sometimes risk falling into the uncanny valley [7].
Even if CG-powered human-like animations are incorporated
in the virtual character, there are subtler aspects and limita-
tions in expressing them when compared to humans, both in
communication channels and quality [12].

To improve the overall user experience of this Human-Agent
Interaction (HAI), believability, trust, and building rapport
are important [22]. Also, observing the speaker’s attitude,
mood, predicting & responding to the changes caused due to
behaviour (verbally and non-verbally) of the conversational
agent are complex problems to solve [12]. Personality traits
coupled with non-verbal behaviours have a big influence in
improving the HAI, but this is out of scope in this research
where we only focus on the non-verbal behaviours.

In this research, we build an experimental study of how believ-
able active listening behaviours are perceived, when interact-
ing with an ECA. We also present the study of active listening
behaviours in humans, integrating them into conversational
agents and analysing the results.

This research aims at answering the main research question:

RQ1: What are the human reactions to a set of synthetic active
listening behaviours in ECA as measured by their response to
a modified version of an interaction questionnaire?
(Sub RQ) What is the set of practical Active Listening Be-
haviours needed to answer the main RQ?

The first part of the study involves studying various research
already done in this field. Research related to implementing
active listening behaviours in ECA, methods to assess believ-
ability, etc can be found in this section. The next part describes
the research methods chosen to answer the research questions.
The key insights delineated from the expert interview regard-
ing the active listening behaviours, which provided a base
to implement these features in the interaction, are discussed.
Also, details of the experiment conducted to answer the re-
search questions are described. The final part of the study
presents the results obtained from statistical and qualitative
analysis along with a discussion and conclusion for future
improvement.

Delimitations
Implementing Natural human-like behaviours poses many
challenges as mentioned in [21]. This research focuses on
certain aspects of active listening behaviour which are easier
to integrate with the current capabilities of the conversation
platform provided by Fictive reality AB. Hence, features like
voice and tone detection, computer vision to analyse the in-
terlocutor’s facial expressions, body posture, mood are not
considered while developing a prototype for the experiment.
The above-mentioned factors play a vital role in understanding
the context and providing appropriate responses but it is out of
scope for this research. The only input available to compute is
the voice recording of the user responses. This poses a unique
challenge of improving the experience by working on the re-
sponse of the conversational agent and the behavioural actions

that it displays. The animations to implement a variety of
behaviour actions were limited, given the fact that the author
was not trained in animation modelling and had to work with
the already available library.

BACKGROUND & RELATED WORK
Various studies have been conducted on verbal, non-verbal
behaviours and feedback of the conversational agents and the
effect it has on the conversation with the user.

Work done by Ali et. al. [1, 2] showed that having real-time
feedback on smiles, eye contact, body language, and volume
modulation helped the participants to improve their gestures
in a face-to-face conversation. Initially, they used a wizard-
of-oz conversation prototype to collect the necessary data and
trained their system which used a Hidden Markov Model-
based classifier to extract data from the features captured. This
data was then translated to feedback by flashing icons for the
4 non-verbal cues i.e. eye contact, Volume, Body movement,
and smile. In addition to that, the system also provides post-
summary feedback. To automate the dialogue manager, they
developed a topic-based dialogue manager, which was able to
conduct a conversation on a predefined topic. Using these they
conducted preliminary research to train the machine learning
model to identify the non-verbal cues of the users and also
explored more natural ways of giving feedback to the users.
Later this research was used to study the effects on ASD teens
[2] which provided them with the following design guidelines:

• Users should be fully briefed at the outset about the purpose
and limitations of the system, to avoid unrealistic expecta-
tions.

• An interface should incorporate positive acknowledgment
of behaviour change.

• The realistic appearance of a virtual agent and responsive-
ness are important in engaging users.

• Conversation personalization, for instance in prompting
laconic users for more input and reciprocal questions, would
help the teenagers engage for longer terms and increase the
system’s utility.

Cerekovic et. al. [5] analysed the human-agent interaction
from the perspective of personality and the non-verbal be-
haviours displayed during an interaction. They investigated
the use of self-reported personality traits and extracted the
audio-visual nonverbal features like total speaking length, to-
tal speaking turns, Prosody, the body leans, head direction,
visual activity, and hand activity as descriptors of this measure.
Their system was measured with two conversational agents
with different personalities i.e. (Obadiah: most believable
character, Poppy: most consistent and familiar). To measure
the perceived interaction experience, they used the “percep-
tion of interaction” questionnaire [6, 5]. They concluded their
research by proposing that best results are obtained in the
perceived interaction experience when non-verbal cues and
personality traits are both used together.

Monteiro et. al. [19] in their research examined if inter-
actions with cartoon-like characters with simple emotional



expressions is sufficient to improve the behaviour and level
of engagement of users. The study was designed in 4 parts
using a combination of voice and emotion with no voice and
no emotion being the baseline condition. The interaction it-
self consisted of experimenting in the virtual environment to
try and invoke as many emotions as the participants could by
playing Rock-paper-scissors, playing guitar, and throwing bal-
loons at the character. The results showed that a cartoon-like
human character can benefit from displaying emotional traits
and non-verbal behavioural responses when interacting with
humans in a VR environment.

The study done by Huang et. al. [12] showed that a virtual
listener can engage active listening at a level similar to human
listeners if their behaviours are appropriately modelled. They
also developed a rapport agent which reacts to eye gazes,
backchannel feedback, and facial expressions of the user.

Based on the above studies we can design a study with a
cartoon-like Embodied conversational agent with real-time
non-verbal behaviours and responses which would help us un-
derstand how realistic or believable the character is perceived
and what effects it will have on the overall user experience.

METHODS
In order to implement various active listening behaviours, we
had to identify the most common ones portrayed during a
conversation irrespective of the demography, cultural back-
ground and gender. These identified behaviours were then
implemented in the experimental scenario.

Expert Interviews
Expert interviews were carried out to identify and validate
the most common behaviours which humans depict during a
conversation [Appendix A]. For this purpose, we invited a be-
havioural psychology professor and a senior executive/trainer
in sales training coaching. Each interview lasted approxi-
mately 40 minutes and the following insights were derived:

• Information Interpreted during a conversation will be in-
fluenced by previous knowledge, experiences with the dis-
cussed topic, environment and setting, relationship with
the interlocutor, etc. The biggest difference that we hu-
mans have compared to the conversational agents is that
we have so much more background and individual experi-
ences which we take into consideration while interpreting
information.

• Building an engaging conversation not only depends on
contextually appropriate verbal responses but also on non-
verbal behaviours like facial expressions, pitch or tone of
speech, body posture, hand gestures, subtle mirroring of
expressions, distance, physical orientation, and character-
istic traits/personality of the individual. Also, repeating a
question to gain more clarity or confirmation, subtle pauses
while thinking and use of filler words are generally ob-
served.

• Demographic and cultural differences are important aspects
to consider in understanding human behaviour. In some
cultures Speaking with a high tone is perceived as rude or

Figure 2. Experiment Setup.

Figure 3. Controlling behaviours of ECA using Wizard-of-Oz.

impolite whereas in others shows confidence. Particularly,
in Swedish culture maintaining distance between individ-
uals is observed while in other cultures this may reflect
less trust. Hand gestures are more prominent in southern
European cultures while it is less likely to be observed in
Scandinavian cultures. Also, there are general behavioural



Figure 4. UI Interface with control panels containing Ready, Done and
Leave buttons.

observations that are common among all humans i.e. Con-
stant blinking of eyes is a sign of nervousness, Folded arm
position during a conversation is perceived as a reluctant or
closed personality.

• Discussing the major differences; the ability to be flexi-
ble and take detours by a human is a major trait whereas
conversational agents are more likely to follow a standard-
ised approach. We, humans, struggle for words and try to
rephrase our sentences using gestures expressions by iden-
tifying the facial expressions of the listener and our own
confidence in conveying the information. Also, general
human conversations are interpreted to be more personal
while conversational agents are interpreted to be more in-
structional or procedural. Of course, this depends on the
setting and nature of the conversation.

• Designing conversational agents according to a particular
demographic comes with a certain expectation of behaviour.
We expect the agents to behave as we know them from our
experience in the real world. Eg. As a conversational agent
embodying an older person, we would expect it to have a
more mature slow-paced voice, less body movement, etc.

• Gender bias can have an impact on how we perceive the
conversation and build rapport. But it is not a major factor
compared to the aforementioned factors like knowledge,
experiences with the discussed topic, relationship with the
interlocutor.

Based on the discussions and insights gathered from the in-
terviews, the following non-verbal active listening behaviours
were identified, verified and implemented for research in this
study.

1. Understanding or Agreeing.

2. Inquisitive or Interested.

3. Thinking.

4. Bored or Disinterested.

Experiment
In this section, the Interface and data collection process using
a Wizard-of-Oz prototype is described. To evaluate the effect
of different non-verbal active listening behaviours and overall
user experience, the following experimental study was devised.

Interface. The conversational interface consists of an embod-
ied conversational agent seated across the table and a control
panel on the screen consisting of a button that alternates be-
tween ‘Ready’ and ‘Done’ Buttons (Fig:4). Mary can hold
conversations with the users and provide real-time responses &
non-verbal actions/behaviours. 4 different actions/behaviours
were implemented in the prototype which was considered
common throughout irrespective if demography and cultural
background; Understanding or Agreeing represented with a
head-nod and sounds like ‘Hmm’ and ‘OK’ with widened
eyes (Fig:8); Inquisitive or Interested represented with Mary
leaning forward and hands on chin along with widened eyes
(Fig:5); Thinking and pausing before speaking with an ac-
tion of resting her head on one hand (Fig:6); Disinterested or
Bored represented with rolling eyes and corresponding facial
expressions (Fig:7).

Figure 5. ECA performing Interested behaviour.

Figure 6. ECA performing Thinking behaviour.

A silent detection feature was also implemented to prompt the
user to speak if a prolonged silence is detected by saying “Yes
go on” or “Yes carry on”. The persona, demography, and voice



Figure 7. ECA performing Bored behaviour.

Figure 8. ECA performing Agreeing behaviour (Yes head-nod).

of the conversational agent were decided after considering the
advice given by the experts to be a Female, Caucasian, and
a common conversational agent voice. The above-mentioned
variables seemed to have the least bias as most of the users can
relate with familiar voice assistants like Siri, Alexa, Cortana,
and Google. At any given time the users can quit the experi-
mental scenario by clicking the ’Leave’ button (Fig:4) located
on the extreme right of the control panel.

Procedure. The data contains recordings from 20 participants
out of which 8 were women and 12 men. 16 of them were
graduate students in diverse fields and 4 were working pro-
fessionals in the IT industry. The participants were recruited
by advertising the study via posters at the university and so-
cial networks. The minimum requirement was being able to
converse in English and judge the conversation.

Before the experiment, each participant was briefed about the
whole experiment and how to use the interface. Every partici-
pant was made known of their voice recording being collected
and was assured that the collected data will be anonymised &
used for research purposes only. After this, the participants
proceeded with the conversation which was a generic open-
ended question and answer scenario revolving around their
experiences during the pandemic, hobbies, and opinions.

Once the scenario ended, the participants were given a 2-
minute break and were asked to fill up the modified ’Perception
of Interaction’ Questionnaire [Appendix B]. At the end of the
questionnaire, an open-ended suggestion field was presented
where the participants could reflect upon the conversation.
While answering this, the participants were probed about sug-
gestions to improve the conversational experience with ECA’s
in a semi-structured interview format. Interaction experience

measures were inspired from the study [5], which was initially
based on [6] where they construct a “perception of Interaction“
questionnaire which consists of Quality of Interaction (QoI),
Degree of Rapport (DoR), and Degree of Likeness of Agent
(DoL) with a 5 point Likert scale (1) - Strongly Disagree to
(5) - Agree Strongly. In total, the interaction Questionnaire
has 13 questions that report the QoI (7), DoR(5), DoL(1).
The Questionnaire also had 1 question where the participants
had to select the behaviours/actions that the ECA displayed
during their interaction which would help in identifying the
behaviours perceived by the participants.

RESULTS
This section discusses how the data is processed and collected
from the user study. The results obtained from both statis-
tical analysis of the Perception of Interaction Questionnaire
and post-session qualitative interviews of the participants are
presented.

Perception of Interaction Questionnaire data preparation
All the questions in the questionnaire contained items based on
a 5-point Likert scale, ranging from 1 to 5, where 1 represents
strongly disagree and 5 represents strongly agree. Since some
of the questions in the questionnaire were amicable when the
participant disagree or Strongly disagree, the questionnaire re-
sponses were normalised by assigning the 5-point Likert scale
value, where 5 represents Strongly disagree and 1 represents
strongly agree.

The Quality of Interaction (QoI) dimension consisted of 7
questions that were centered around the interaction quality,
smoothness, and if they felt awkward or strained. The Degree
of Rapport (DoR) dimension consisted of 5 questions, to get an
opinion on how the connection between the interlocutors was
and if the ECA displayed the feelings necessary to sustain the
rapport. The Degree of Likeness (DoL) dimension consisted
only of 1 question where we ask if they would like to interact
with the ECA in the future. Dimension values were computed
by getting the mean of normalised values of each participant’s
response. The questionnaire responses are a subjective quanti-
tative metric of the interaction based on the questions for each
dimension.

Shapiro-Wilk normality test was performed on the mean val-
ues of each of the questionnaire dimensions separately to
understand if the data obey the normal distribution and can be
tested with a t-test. The results showed that DoL did not have
a normal distribution of the data and was suitable to be tested
by a non-parametric test.

Perception of Interaction Questionnaire Analysis
Since the user study consisted of interacting with an ECA
incorporating all the identified non-verbal behaviours from the
expert interviews and literature study, the questionnaire data
were analysed with an assumed baseline value of 3 for each of
the perception of interaction dimensions.

A one-sample t-test (one-tailed) was performed to check if the
mean quality of interaction (QoI) value in the experimental
condition is greater than the assumed mean. The results (M =
3.765, SD = 0.669, t = 5.107 , df = 19 and P = 3.13e-05) show



that the p-value of the test is 3.13e-05, which is less than the
significance level alpha = 0.05 and concludes that the mean
value of the QoI dimension is significantly greater than 3. This
mean value of 3.75 shows us that the participants to an extent
agree that the active listening behaviours portrayed by the
ECA were acceptable as human-like behaviours and overall
interaction was comfortable, smooth, and relaxed (Refer to
QoI questions in [Appendix B]). The figure (Fig:9) shows the
distribution of results in QoI dimension.

Figure 9. Distribution of QoI dimension from 7 questions
(140 responses).

Similarly, a one-sample t-test (one-tailed) was performed to
check if the mean degree of rapport (DoR) value in the ex-
perimental condition is greater than the hypothesised mean.
The results (M = 3.900, SD = 0.627, t = 6.414 , df = 19 and
P = 1.882e-06) show that the p-value of the test is 1.882e-
06, which is less than the significance level alpha = 0.05 and
concludes that the mean value of DoR dimension is signifi-
cantly greater than 3. This mean value of 3.9 shows us that
the participants agree that their relationship of understanding
and communication with the ECA was established and sus-
tained throughout the conversation (Refer to DoR questions in
[Appendix B]). The figure (Fig:10) shows the distribution of
results in DoR dimension.

Figure 10. Distribution of DoR dimension from 5 questions
(100 responses).

Finally, a one-sample Wilcoxon signed-rank test (one-tailed)
was performed to check if the median value of the degree of
likeness (DoL) in the experimental condition is greater than
the hypothesised median. The results (M = 4.3, SD = 0.864,
V = 166.5, P = 1.507e-04 ) show that the p-value of the test

is 1.507e-04, which is less than the significance level alpha =
0.05 and concludes that the average value of DoL dimension is
significantly greater than 3. This mean value of 4.3 shows us
that participants, in general, liked the conversation and would
definitely agree to interact with ECA in the future (Refer to
DoL question in [Appendix B]). The figure (Fig:11) shows the
distribution of the results in DoL dimension.

Figure 11. Distribution of DoL dimension from 1 question
(20 responses).

Figure 12. Behaviours Identified by participants.

Qualitative analysis
In the post-experiment questionnaire, the participants were
asked to select the behaviours that the ECA portrayed during
their conversation. From fig (Fig:12) we can see that 14 out of
the 20 participants (70%) were correctly able to identify that
the ECA was inquisitive or interested. This could be because
of the constant questions asked during the conversation. Simi-
larly, 16 participants (80%) selected Understanding /Agreeing
as a portrayed behaviour, referring to the intermittent nodding
and ‘yes’ sound which was invoked multiple times during the
conversation. Only, 12 participants (60%) thought that the
ECA was thinking before answering or asking questions to the
participants. This could be because between the participant’s
answer and the next questions there was a noticeable delay
due to the technical setup of the software. Even if the think-
ing action was invoked (hand on chin and looking away from



Figure 13. Break-down of questionnaire responses.

the participant to emulate thinking), the participants would
have assumed it to be a technical delay in the software rather
than interpreting it as the ECA was thinking. None of the
participants thought that the ECA was angry or frustrated at
any point during the conversation as this was a behaviour that
was not included in the experiment. Although, only 2 partic-
ipants (10%) thought that the ECA was disinterested in the
conversation.

This was a very subtle behaviour invoked only once during
the whole conversation where the avatar would roll and squint
its eyes and rest its head on hand representing bored or dis-
interested. It can be because this behaviour was not repeated
and most participants may have overshadowed their judge-
ment with the constant questioning of the ECA. 3 participants
(15%) selected the ‘other’ option where each mentioned, ‘a
little offended’, ‘fake sad’, and ‘trying to agree to my points to
continue the conversation’. When asked about their respective
answers, each participant explained their views. The partic-
ipant who answered ‘little offended’ interpreted that ECA
jumped from asking serious life experience-related questions
to ‘OK! Now let’s talk about something fun’ question and
was disinterested by their experience. The participant who
answered ‘fake sad’ interpreted that ECA was being fake sym-
pathetic towards the experience the participant had during the
covid-19 pandemic. The participant who answered ‘trying
to agree to my points to continue the conversation’, assumed
that ECA was agreeing to whatever they were saying and
just wanted to proceed with the conversation without asking
probing questions.

During the last open-ended question about their thoughts on

the conversation, a semi-structured feedback interview was
conducted to find flaws and invoke user expectations while
interacting with ECA’s. Most of the participants experienced a
lag between questions that felt unnatural, which was down to
the software architecture and implementation of interpreting
and analysing the user responses. The responses were recorded
and sent to the server to remove noise, compute the intent,
look for silence in the recording which resulted in a delay
to invoke the next question. Despite this technical challenge,
many felt that the mannerisms of the bot were human-like and
added sounds of affirmation whenever there was a natural place
for it. Some participants felt that the eye contact and body
language of the ECA were misaligned with the conversation
and it was difficult to maintain the deep conversation that they
were having with ECA. Despite this, the participants felt the
conversation was fulfilling and were connecting to the ECA at
some level. Some participants suggested that ECA changed
the topics too fast. The inability of ECA to ask follow-up
questions to the responses invoked this feeling.

DISCUSSION

Answering the research questions
The research question asked in this paper is What are the
human reactions to a set of synthetic listening behaviours in
ECA as measured by their response to a modified version of an
interaction questionnaire? The sub research question which
aids in answering the main research question is What is the set
of practical Active Listening Behaviours needed to answer the
main RQ?

The questionnaire responses prove that overall the human re-
actions were positive and showed higher mean values for each



dimension. The participants felt comfortable and relaxed to an
extent with a positive rapport building throughout the conver-
sation. The participants also showed higher likeability towards
the ECA. Aggregating the learnings from literature review &
findings/suggestions from expert interviews provides a com-
prehensive list of behavioural actions which is extensively
present in the methods section.

The following points suggest improvements in implementing
the identified behaviours.

1) Speech and conversation. Since we were able to gather
the audio data from the user, it opens up the possibility of
applying advanced ML algorithms to analyse the voice signal
which contains a lot of contextual and intangible data. Pro-
nunciation, prosody, context, and mapping of the speech data
along with non-verbal behaviour data can infer a lot of infor-
mation compared to plain speech recognition of the words.
Research on nonverbal behaviour in conversational agents fo-
cuses mainly on kinetics and less on paralinguistic cues such
as loudness, rate, pitch, and proxemics, all of which could
be interesting avenues for future research. The work done
by Friston et. al. [8] on breaking down the concept of active
listening and various factors affecting the voice signal can help
in developing the framework to tackle such complex analysis.

Even if we can say that high pitch and loudness can be re-
lated to public speaking, or in a conversation involving strong
emotional aspects, getting the appropriate values can be a
challenge. Hence, while extracting data from samples to im-
prove the conversational model, the above-mentioned factors
of speech signal can be mapped with corresponding behaviour
actions. This, later on, can be emulated by the ECA in a
conversational scenario with a similarly identified context.

Also, the non-verbal behaviours depicted by ECA’s should not
be intrusive and attract the attention of the interlocutor. In
this study, we observed that having an ‘OK’ sound indicating
the confirmation and agreement behaviour was perceived as
intrusive and breaking the flow of the conversation by some
participants. This was mainly because there was no customised
voice option to change the prosody and pitch of the ‘OK’
sound so that it is subtle and complements the flow of the
conversation.

2) Mirroring behaviours and eye contact. Many partici-
pants had suggested that our prototype ECA was portraying
actions that reflect natural-human behaviour, but few actions
put them off. Factors that led to this are the constant eye con-
tact during the conversation (except for thinking and rolling
eyes behaviour action) and not mirroring the expressions of
the interlocutor. The major difference observed was when the
participant would answer a question funnily, the ECA could
not understand the humour and didn’t mirror the giggle along
with the interlocutor.

Modelling the eye movement of the ECA and designing sce-
narios with controlled eye contact with the interlocutor will
help in reducing the weirdness. Mirroring expressions and
actions can help in improving believability.

The following points suggest improvements for the future
design of non-verbal behaviours for eye contact and mirroring.

• When in an idle state of more than a set time (for example
10 seconds), the ECA can start actions like checking its
phone (in between questions), prompting, and using filler
words ( while waiting for an Answer/ response) until the
participants respond.

• When users maintain eye contact while responding for a
longer period (for example 10 seconds) could trigger actions
that show interest and acknowledgment of the interlocutor’s
speech.

• A subtle smile action (Indicating Humor), frowning of eye-
brows (Indicating concentration/skepticism), and other com-
monly occurring mirroring behaviours, can be added to the
list of behaviour features that can be triggered with appro-
priate context detection.

• If the body and face tracking is introduced in analysing,
it can be used to mirror the forward or leaning positions,
rudimentary face expressions of the user to improve engage-
ment.

• Overlapping of triggered actions could be faced when inte-
grating AI-suggested behaviours. An inclusive and modular
AI model could be used to input data from varied sources
to help improve the ECA’s responses.

3) Preparing for unstructured conversational scenarios.
Unstructured or Open conversational scenarios are hard to
design and restrict the user to identify the trained keywords to
engage in the conversation, but in training-related use cases of
the conversational agents, there are defined tasks to achieve
via progressing through with the conversation.

• Realistic expectations must be set by defining the purpose
of each ECA as each user tends to have their expectations
which can sometimes amaze or disappoint.

• ECA’s should have some flexibility to diverge from the main
topic to maintain the flow and circle back to the main topic
when deemed suitable. This flexibility will improve the
experience as the agents would seem interested in listening
to an anecdote, a similar situation rather than jumping to
the sequenced ECA’s conversational line.

• Conversational features like re-iterating the said sentence
to confirm, asking follow-up questions (including and not
limited to WH-questions) can drastically improve the user
perception towards ECA’s as these behaviours are indicative
of interpreting the conversation to fill the information holes.

4) Having a bot-memory/ temporary personality. Having
a personality for the ECA’s can influence users with different
personalities to interpret the agent accordingly. Cerekovic
et. al. [5] in their experiment proved how users act and
perceive agents with two different personalities according to
their personality, which in turn improves the user experience
(Quality, Rapport, and Likeness).



Also integrating a personality is providing fixed traits and par-
ticular actions which don’t change over time and experiences
[19]. Similar facts or memory can be identified in the interac-
tion with users based upon which interactions could take place.
For example, the very first time when ECA discovers that
the user is physically challenged and cannot walk; it should
remember this fact (user-specific memory) and try to model
questions or responses accordingly.

Discussion of Methods
The methods used to address the research questions were Ex-
pert Interviews and a user study to evaluate the improvement
in user experience. The expert interviews provided us with
abundant information and concretise our assumptions on cer-
tain non-verbal behaviours. This is a great method to quickly
gather relevant information. Since the number of men (12)
and women (8) participated in this study is gender balanced,
we can present this study without having to make exceptions
regarding a specific gender. The experimental study only had
a single condition with non-verbal active listening behaviours
implemented. This decision was taken voluntarily, as the origi-
nal platform on which this study was built, was mature enough
to not notice any differences by participants if it was consid-
ered as a baseline. This resulted in comparing the results with
a assumed baseline value.

Threats to validity
This study was created with a view to identify a set of com-
monly observable active listening behaviours and how imple-
menting them in an ECA influences the interaction as mea-
sured by an interaction questionnaire. Although, this study
provides insightful suggestions, there are a few things that a
reader should consider with a grain of salt before replicating
this methodology for other research.

• This study is an exploratory case study to identify and im-
plement a set of synthetic active listening behaviours. It is
not a methodologically controlled scientific study which is
hypothesis driven. In this study we tried to identify a set of
behaviours based on the literature review and then validated
them with experts.

• Since this research has no control method to have a base-
line condition which elucidates required questionnaire scale
(1-5) to compare the experimental condition, the results
presented are unique to this study. Also each dimension
of the modified POI questionnaire has different number of
questions to calculate the mean. For QoI, 7 questions were
presented which corresponds to 140 values to find the mean,
DoR, 5 questions which corresponds to 100 values and DoL
with only 1 question which corresponds to 20 values. Since
this questionnaire questions are not normalised for each di-
mension, it creates a different statistical footprint and makes
the study harder to reproduce.

• The total number of participants recruited for this study was
20, which is less in-order to make this study scalable and
reproduceable. Given the pandemic situation and the time
available to complete this study were limiting factors, it
poses a unique challenge to completely justify the research
question.

Ethics and sustainability
During the research process, users were informed not to reveal
any personal information that would harm them in any way.
Before starting to record a research session, the participants
were asked verbally for their consent. In this publication, their
data has been anonymised. If this feature gets implemented
in Fictive Reality’s flagship software, all the necessary ethical
regulations and GDPR standards would be followed. If this
software becomes popular and reaches the masses, there is
a high probability that it appeals as more realistic conversa-
tional and training software improving the soft skills of its
users. Also, this technology could benefit society by replacing
redundant and boring information teller systems with a more
engaging and interactive experience.

Limitations and Future work
The current study has several limitations. Since the project
was conducted during the pandemic, remote education and
work were the norms. This impeded in finding a large group
of participants. The literature review and excerpts from expert
interviews suggest that different cultures and sexes perceive
and display gestures differently. Keeping this in mind, we can
hypothesise of obtaining more specific and richer results by
adding this variable while designing ECA’s in future research.

During the presentation of this study, an interesting question
was asked; Why didn’t this experimental study take place over
a Zoom call? This is a very critical observation and rightly
so. Conducting this study over zoom can help in finding more
participants and would significantly affect the results.

The experiment was conducted in a desktop environment,
where the users could not fully immerse into the environ-
ment and conversation with our ECA. Objective participant
data such as distance from the interlocutor, non-verbal reac-
tions to ECA’s questions, the personality of the participant, etc.
can provide beneficial data to improve the interaction experi-
ence and complement the results. VR environments can help
both immerse participants while also assisting in collecting
objective user data.

Many participants pointed out the inability of our ECA to dy-
namically adjust the conversation according to their responses.
This affected the believability which reflects in the question-
naire data. Implementing more accurate natural language
processing algorithms and neural networks to accurately de-
termine the response/question choice of ECA’s can drastically
improve believability.

Finally, having a baseline condition of recruiting an actor who
controls the gestures of an ECA as a baseline to compare
with this experiment can provide much fairer and accurate
assessment of the interaction and user experience.

CONCLUSION
This study explored the topic of including non-verbal be-
haviours in ECA’s. After developing and testing the proto-
type, many weaknesses and strengths were exposed, which
paves the way for future research. Analysing the user feed-
back collected from this research, we can conclude that users



desired to converse with ECA’s which have a personality, de-
liver context-specific responses, and can demonstrate more
natural animations of human-like non-verbal behaviours. The
prototype, although proved to improve the experience, did not
evoke the same sense of a natural conversation with a human.
Advancements in computer graphics, neural networks, and ma-
chine learning technology, make it highly likely to overcome
the issues mentioned in this research. The positive reactions of
participants during the study indicate that there are potential
and varied applications of ECA’s in our day-to-day life. To
conclude, we can say that the future of Human-computer inter-
action lies with a natural and more intuitive way of conversing
and communicating by understanding each other.
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Appendix A

Interview with experts
I. Introduction

Hello, My name is Bharat. I am doing my master thesis on improving the active listening
behaviour of Virtual avatars in terms of UX perspective while conversing with a user.  I would
like to discuss with you and get your expert advice on a few things in terms of understanding
active listening behaviour and how these behaviours enhance the experience of a
conversation.

II. Interview Questions
1. While doing pre-study for my literature work I got to know the 5 stages of listening i.e.

Receiving, interpreting, recalling, evaluating, and responding. Can you confirm this and
explain a bit more about it?

2. Can you explain a bit about active listening and what are the most commonly observed
behaviours in studies?

3. What happens/ what effects are observed in the speaker during a conversation when the
listener is not responding accordingly with non-verbal actions. How does this impact the
conversation going forward?

4. Given that agreeing with the speaker along with appropriate responses/suggestions is an
important indicator of active listening, what according to you are the most prominent
behaviours that a human generally does?

5. What behaviours can be perceived as believable from the shown prototype?
6. How long should a conversation between 2 people take place for the first time so that they

can start to understand each other's behaviour?
7. What are the factors which people do which disengage them from a conversation?
8. Have you ever worked with a virtual avatar or interacted with one? If yes, can you describe

your experience?
9. How would you describe using virtual avatar dialogue for educational purposes?
10. Does listening behaviour change with Ethnicity, Gender, Race, etc. If so, how to find

generalised observations of the same, and who/what factors should comprise my ideal
audience/target group?

11. For my thesis experiment, I have identified a few Listening behaviours which might make the
Virtual character more believable in terms of human-like behaviour

1. Agreeing to the speaker periodically
2. Responding to pauses and silence from the speaker
3. Bored with the conversation
4. Showing interest in the conversation
5. Thinking before responding to the user

What according to you and behavioural psychology books will acceptable/believable general
action for each of the above-mentioned behaviour be termed as?



Appendix B

Perception of Interaction Questionnaire Questions
QoI - Quality of Interaction
DoR - Degree of Rapport
DoL - Degree of Likeness

Dimension Questions

QoI The interaction with the Virtual agent was smooth and relaxed.

QoI The interaction with the Virtual agent was forced, awkward, and strained.

QoI I felt uncomfortable during the interaction.

QoI The Virtual agent often said things completely out of place.

QoI I could identify the different moods of the Virtual agent during our
conversation.

QoI I enjoyed the interaction.

QoI I felt self-conscious during the conversation.

DoR I felt accepted and respected by the Virtual agent.

DoR I was paying attention to the way the Virtual agent responds to me and I was
adapting my own behaviour to it.

DoR The behaviour of the Virtual agent while listening, to an extent was aligned
with natural human behaviour.

DoR Do you think the Virtual agent's expressions reflect the right feelings?

DoR Do you think the Virtual Agent was listening to your responses and behaved
accordingly?

DoL I would like to interact more with the Virtual Agent in the future.
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