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ABSTRACT

Humans form opinions and justify different points of view by ex-
changing arguments and knowledge. Likewise to human-human
interaction, the way arguments are presented influence the user’s
willingness to engage into a critical reflection. Especially when
interacting with conversational agents the user’s engagement and
motivation are important factors and highly influence the success or
failure of such a mixed team. To maintain the users’ trust and satis-
faction, the users’ perception of the respective system is an important
indicator. Thus, this work investigates the design of a cooperative
argumentative dialogue system using a virtual avatar compared to a
non-avatar interface by evaluating a crowdsourcing study conducted
with 84 participants. The results indicate, that the avatar system
is perceived as significantly more appealing and natural and thus,
engaging which also influences the acceptance and perception of
the quality of presented arguments. Furthermore, we found that the
presence of the avatar often led to an increase in the anticipated level
of conversational proficiency similar to that of a human interlocutor.
Therefore, this work provides important insights for the design of
future cooperative argumentative virtual avatar interfaces.
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1 INTRODUCTION

In recent years the popularity of virtual assistants or agents or avatars
has increased rapidly. This development is fueled by advancements
in computer/digital technologies as well as the growing importance
of online service experiences, such as education, gaming, banking,
and shopping [11, 14]. For example, a variety of companies, includ-
ing Amazon.com, Booking.com, and Yahoo!, already offer their
online customers virtual salesperson or recommendation avatar[33]
services to assist in online shopping [17]. Miao et al. [19] define
avatars as “digital entities with anthropomorphic appearance, con-
trolled by a human or software, with an ability to interact”. Please
note, that within this paper we use the term avatar as the human-like
3D representation of a conversational agent which personifies our
argumentative dialogue system.

Recent findings in marketing [19] or in games research have
shown that the use of player avatars is effective in improving interest,
enjoyment, and other intrinsic motivation aspects [27]. Qiu et al.
[27] claim conversational agents have advantages over traditional
graphical user interfaces as they allow for a more human-like interac-
tion. For example, Rebolledo-Mendez et al. [30] show that the use of
avatars in Computer-Aided Instruction has an intrinsically motivat-
ing effect on learners. Even though the use of avatars displays a great
potential, their effectiveness varies significantly [19]. Lin et al. [17]
point out that discrepancies between online customer reviews and
the purchase recommendations offered by the virtual salesperson
affects customers’ trust and their willingness to follow the avatar‘s
recommendations.

Furthermore, as the literature in this domain is very fragmented [19]
it is unclear whether avatars have an impact on the course of argu-
mentative debates [7]. This raises the question of whether the usage
of a virtual avatar as a counterpart in an argumentative discussions is
perceived as motivating and engaging. This is especially important
as we aim for the user to scrutinize arguments thoroughly to get a
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well-founded opinion. Therefore, this paper aims to shed light on
the influence of avatars in cooperative argumentative dialogues and
describes the impact on the user’s engagement, trust and willingness
to scrutinize arguments (critically).

The remainder of the paper is as follows: after an overview of
related work in Section 2, Section 3 describes the architecture of the
argumentative dialogue system (ADS), especially with respect to the
graphical user interface (GUI). Section 4 covers the experiment and
study setup. Afterwards, Section 5 describes the evaluation results.
The discussion of the results is included in Section 6 followed by a
brief conclusion and outlook on future work in Section 7.

2 RELATED WORK

In state-of-the-art literature avatars in virtual environments [10, 25,
26, 34], their control [4, 38], and their personalization [9] have been
extensively studied.

Whereas we focus on the influence of a virtual avatar as a coun-
terpart, a lot of research in this field aims to analyse the influence of
self-identification with a virtual avatar representing the user in a vir-
tual space. For instance, the findings of Ratan et al. [29] support the
claim that the integration of avatars in learning contexts enhances the
student motivation and performance. They define the term “avatar-
ification”as the “utilization of virtual self-representations within a
mediated environment in order to facilitate interactions in that en-
vironment”. This is underpinned by several findings Ducheneaut
et al. [9], Mohd Tuah et al. [22] which show that avatar personal-
ization positively affects players’ emotions and thus, enhances the
individual’s motivation and game experience. Similar positive effect
were described by Qiu et al. [27] pointing out the potential of worker
avatars to improve worker satisfaction in microtask crowdsourcing.

In general, many studies in research field of computer-mediated
communication have shown that higher aesthetic and behavioral
realism leverages user engagement, leads to higher user acceptance
and sense of “social copresence” Bickmore and Mauer [6], Kang
etal. [12, 13], Wang et al. [36]. Apart from the choice and design
of the avatar, i.e. its gender [16, 37, 39], the results of Aseeri and
Interrante [3] imply that the visual and nonverbal cues afforded
by different avatar representations (no avatar, scanned avatar, real
avatar) in the context of several cooperative tasks affect the user
experience. A positive effect on the communication experience is
also described by Rincon-Nigro [32] even if synthetic talking avatars
do not appear completely realistic. This is strengthened by Miyake
and Ito [21] stating that a virtual conversational agent in a spoken
dialogue system increases the response accuracy, the feeling of
vividness of conversation and easiness to talk to the system.

Still the literature focusing on the influence of avatars in argu-
mentative dialog systems is very scarce. Blount et al. [7] present an
approach on how participants can shape or craft their own avatar
appearance to suit their needs/purpose and impact the course of an
argumentative debate in the virtual sphere. Furthermore, Mikeska
et al. [20] examine the perceptions and engagement of secondary pre-
service teachers within an online, simulated classroom with middle
school student avatars to train and practice argumentation-focused
scientific discussions. To the best of our knowledge aforementioned
findings still lack an analysis of the change in engagement, motiva-
tion and perception of a cooperative argumentative dialogue system
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when a virtual human-like avatar instead of a chat-based interface
is employed. Within this paper we aim to close this gap and fur-
thermore analyse whether a virtual conversational agent influences
the trustworthiness [31] and the respective implications for a more
thorough argument reflection.

3 ADS ARCHITECTURE

In the following, the architecture of our ADS and its components,
in particular the underlying dialogue model, argument structure and
interface are outlined.

3.1 Dialogue Model and Argument Structure

) (= (=)

Figure 1: Visualization of argument tree structure. The discus-
sion topic is the root node, which is supported by the claim C2
(green dotted arrow) and attacked by claim C1 (red solid arrow).
The respective leaf nodes are premises P1, P2 and P3.

}

To be able to combine our ADS with existing argument mining
approaches to ensure its flexibility in view of discussed topics, we
follow the bipolar argument annotation scheme introduced by Stab
and Gurevych (3511 1t distinguishes three different types of compo-
nents (Major Claim, Claim, Premise), which are structured in the
form of bipolar argumentation trees depicted in Figure 1. The overall
topic of the debate is formulated as the Major Claim representing
the root node in the graph. Claims (C1 and C2) on the other hand
are assertions which formulate a certain opinion targeting the Major
Claim but still need to be justified by further arguments, premises
(P1 and P2) respectively. We consider two relations between these
argument components (nodes): support (green dotted arrows) or
attack (red solid arrows). Each component apart from the Major
Claim (which has no relation) has exactly one unique relation to
another component. This leads to a non-cyclic tree structure, where
each node or “parent” (C1 and C2) is supported or attacked by its
“children”. If no children exist, the node is a leaf (e.g. P1, P2 and P3)
and marks the end of a branch. The interaction between the system
and the user is separated in turns, consisting of a user action and
corresponding natural language answer of the system. The system
response is based on the original textual representation of the ar-
gument components, which is embedded in moderating utterances.
Table 1 shows the possible moves (actions) the user can perform.
These enable the user to navigate through the argument tree and
enquire more information. Furthermore, the users are able to give

'Due to the generality of the annotation scheme, the system is not restricted to the
herein considered data. In general, every argument structure that can be mapped onto
the applied scheme can be used.
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feedback, whether they agree or disagree with the given argument
by clicking the respective button on the interface (see Section 3.2).
To exit the conversation, the user presses the “Finish” button (after
listening to the minimum of required arguments). In this ADS a sam-

Table 1: Description of possible user actions.

Move  Description

whypro Request for a pro argument.
whycon Request for a con argument.
levelyp,  Returns to the parent node.

help Request for help what to do next.

ple debate on the topic Marriage is an outdated institution provides
a suiting argument structure?. It serves as knowledge base for the
arguments and is taken from the Debatabase of the idebate.org?
website. It consists of a total of 72 argument components (1 major
claim, 10 claims and 61 premises) and their corresponding relations
and is encoded in an OWL ontology [5] for further use. In each
“why pro/con" move a single argument component is presented to
the user. To prevent the user from being overwhelmed by the amount
of information, the available arguments are presented to the users
incrementally on their request.

3.2 Interface

The non-avatar system’s GUI is illustrated in Figure 2 and the
avatar system’s GUI in Figure 3. The interfaces are based and ex-
tended from two argumentative dialogue systems (ADS) introduced
by Aicher et al. [2], Rach et al. [28]4. Apart from the different GUI
with different output modalities (chat-based output or a spoken avatar
output) both systems are completely identical, especially with regard
to the systems dialogue strategy and response generation. The avatar
interface is based on the Charamel™ avatar > which presents the
system utterance via synthetic speech by utilizing Nuance TTS and
Amazon Polly Voices®. We opted for a full-body representation of
the avatar as it moves across the screen to introduce and highlight
various elements of the GUI. Furthermore, our focus in the study
was to examine the fundamental influence of an avatar using speech
gestures, which emphasized the verbal expressions and presentation
of arguments and did not include the analysis of the influences of
explicit facial expressions/emotions. Instead of the avatar, in the
non-avatar interface the dialogue history is shown in the center of
the screen without speech output. The visualization of the dialogue
history shows the system’s responses left-aligned in green and cor-
responding user moves right-aligned in blue (see Figure 2). In the
2We considered this topic as suitable as topics with a “more substantial societal need”
are much more likely to cause strong emotions and biases due to their relevance and
timeliness. We aimed to minimize these effects to better differentiate between the
influences attributed to the topic itself and those associated with the avatar interface.
3https://idebate.org/debatabase (last accessed 23™h July 2021). Material reproduced
from www.iedebate.org with the permission of the International Debating Education
Association. Copyright © 2005 International Debate Education Association. All Rights
Reserved.

4 Aicher et al. [2] evaluated the likeability and motivation of users to interact via speech
or drop-down menu with an argumentative dialogue system to explore a controversial
topic. Rach et al. [28] introduced an argumentative dialogue system in which two virtual
agents discuss a specific topic in order to convince the user of their stance.

5https://www.cha.ra.melcom/compelence/avatare
6https://docs.aws.amazon.com/pol1y/latest/dg/voicelist.html
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avatar interface the dialogue history is shown on the right side of the
screen. Furthermore, on the left side, the sub-graph of the bipolar
argument tree structure (with the displayed claim as root) is shown.
The current position (i.e., argument) is displayed with a white node
outlined with a blue line. Already heard arguments are shown in
blue. Nodes shown in grey are still unheard. A progress bar at the
top of the screen shows the number of arguments that were already
discussed and how many are still unknown to the user at each stage
of the interaction. Additionally, both interfaces include buttons for
the users to state their agreement or disagreement regarding the
currently presented argument (see Figure 2 and 3). Furthermore the
"Finish’ button can be clicked to end the interaction if the minimum
number of arguments (10) have been heard. Below these buttons
a chat-input line is shown where the users are able to type in their
answer.

The user’s typed input is processed by an NLU framework [1].
Its intent classifier uses the BERT Transformer Encoder presented
by Devlin et al. [8] and a bidirectional LSTM classifier. The system-
specific intents are trained with a set of sample utterances of previous
user studies. The response generation is based on the original textual
representation of the argument components. The annotated sentences
are slightly modified to form a stand-alone utterance serving as a
template for the respective system response. Additionally, a list of
natural language representations for each system move was defined.
During the generation of the utterances, the explicit formulation and
introductory phrase are randomly chosen from this list.

4 USER STUDY SETTING

We conducted a user study with 84 participants (aged 18-65; 52 fe-
male, 31 male, 1 “other/do not want to say”) divided into two groups:
46 participants interacted with a virtual avatar interface further on
called “avatar group”, and 38 participants with a non-avatar interface
further on called “non-avatar group”. Our descriptive analysis aims
to analyse the influence of virtual avatar on the user opinion, engage-
ment and trust. Furthermore, we describe the impact of an avatar
interface on the user’s perception of an argumentative dialogue sys-
tem. The study was conducted online via the crowdsourcing platform
“Crowdee” (https://www.crowdee.com/, 315t May -23' June 2022)
with participants from the UK, US, and Australia (English native
speakers to avoid language barrier effects) without a topic-specific
background. All participants were given an introductory text ex-
plaining the underlying argument structure and, especially, how to
interact with the ADS including a test question the participants had
to answer correctly to proceed with the study. The users were asked
to explore enough arguments to build a well-founded opinion on the
topic Marriage is an outdated institution. The participants were not
told anything about the purpose to investigate their conversational
engagement but only to select at least ten arguments.

Before the conversation some demographic data was collected, as
well as the user’s opinion and interest (5-point Likert scale) in the
topic. After the conversation the participants had to rate statements
on a 5-point Likert scale (1 = totally disagree, 5 = totally agree)
concerning the interaction. They were taken from a questionnaire
according to ITU-T Recommendation P.8518 [24]. Furthermore,
we asked the users about their trust towards the system using the

8Such questionnaires can be used to evaluate the quality of speech-based services.
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Current claim:

Marriage is an unreatonable
commitment to expect of
people.

Show Legend

Go back to the previous argument

| gladly present to you the previous argument again that either marriage is an unreasonable expectation of somecne or a meaningless charade that is not actually

expected to be maintained.
I would like to hear a supporting argument

The average marriage expects people to commit to maintain a certain way of life for a period that is longer than they have actually been alive.

Why do you think so?

According to the Office for National Statistics in 1999, the average age, in the UK, to get married is approximately 30 years old. Life expectancy in the UK is
approximately 80 years.

Ok, | noted your feedback. How would you like to proceed? 5

T

ype your message.
Send (Enter) § Need help?

Figure 2: GUI without avatar. Above the chat-input line, four buttons are shown - a play button to start the interaction, one ’Agreement’
and one ’Disagreement’ button to state one’s opinion towards the current argument and a ’Finish’ button to end the conversation.
Above those buttons the dialogue history is shown. The system utterances are marked in green, user responses in blue. On the left side,
the sub-graph of the current branch is visible.

Current claim:

There neads to be a new more
inclusive institution that is open
to all religions and those of no
religion. It is clear that marriage
can no langer perform this
function for everyone in society.

Show Legend

Please go back to the
previous argument.

| gladly present to you the
previous argument again
that marriage is a religious
institution in a society of
declining religion.

Give me a supporting
argument please.

The percentage of people
in the UK who identify as
having no religion has
risen by nearly 20% in the
last 20 years according to
the British Social Attitudes
Surveys of 2007.

Agree
Ok, | noted your feedback.
- How would you like to
Disagree
proceed? v
< >

Type your message..

Send (Enter) Need help? &

Figure 3: GUI with avatar. Above the chat-input line four buttons are shown similar to the non-avatar GUL In contrast to the latter,
above those buttons the virtual avatar is shown and the dialogue history is placed on the right side of the screen. The system utterances
are marked in green and user responses in blue. On the left side, the sub-graph of the current branch is visible.

questionnaire of Kérber [15]° consisting of six items and 12 items During the study, we collected the following data anonymously!':

introduced by the questionnaire
the conversational engagement.

9This questionnaire was developed of to

of O’Brien et al. [23] to investigate general statistics, Dialogue history (system and user utterances),
user’s agreement/disagreement to arguments (indicated by user click-
ing on the respective button).

101 accordance with the applicable official privacy policy to which each user has
measure trust in automation. voluntarily agreed prior to the study.
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Table 2: Means and standard deviations of the questionnaire items regarding the user’s perception of the system P.851 [24] grouped
by the following aspects: information provided by the system (IPS), communication with the system (COM), system behaviour (SB),
dialogue (DI), user’s impression of the system (UIS), acceptability (ACC), and argumentation (ARG). Significant differences are
indicated by a bold p value.

Avatar Non-Avatar

Asp.  Question M SD M SD  p value

1. The system has provided you the desired information. 3.44 090 336 1.01 0.781

PS 2. The system’s answers and proposed solutions were clear. 3.54 1.01 3.67 093 0.585

3. You would rate the provided information as true. 3.67 0.75 361 0.84 0.749

4. The information provided by the system was complete. 3.25 1.00 336 093 0.794

1. The system always understood you well. 267 1.098 275 1.296 0.848

COM 2. You had to concentrate in order to understand what the system expected from you.*’ 3.71 0.922 3.83 0.971 0.501

3. The system’s responses were well understandable. 375 0937 354 0944 0.316

4. You were able to interact efficiently with the system. 292  1.048 3.08 1.204 0.533

1. You knew at each point of the interaction what the system expected from you. 271 1.021 2.69 1.009 0.774

2. In your opinion, the system processed your responses (specifications) correctly. 323 0905 3.28 1.111 0.665

3. The system’s behavior was always as expected. 3.02 0934 289 1.090 0410

4. The system often failed to understand you.* 327 1.233 3.00 1.195 0.341

SB 5. The system reacted naturally. 327 1.067 278 0.959 0.037

6. The system reacted flexibly. 3.02 1.101 275 1.131 0.255

7. You were able to control the interaction in the desired way. 2.81 1.003 2.92 1.156 0.580

8. The system reacted too slowly.* 329  1.091 219 0.980 <0.001

9. The system reacted politely. 437 0.606 431 0.624 0.615

10. The system’s responses were too long.* 258 1.069 2.03 0.696 0.016

1. You perceived the dialogue as natural. 352  0.899 3.03 1.028 0.032

2. It was easy to follow the flow of the dialogue. 331 0926 336 1.046 0.869

DI 3. The dialogue was too long.* 242  0.895 211 0.747 0.093

4. The course of the dialogue was smooth. 344  0.796 3.44 0.939 0.864

5. You and the system could clear misunderstandings easily. 279  1.010 3.00 1.146 0.445

6. You would have expected more help from the system.* 375  1.042 3.19 1.064 0.014

1. Overall, you were satisfied with the dialogue. 340 1.067 322 1.124 0.431

2. The dialogue with the system was useful. 327 1.1162 339 1.022 0.686

UIS 3. It was easy for you to obtain the information you wanted. 292 1.007 2.86 1.046 0.804

4. You have perceived the dialogue as pleasant. 390 0.805 3.56 1.046 0.154

5. You felt relaxed during the dialogue. 342 1.007 3.69 1.064 0.146

6. Using the system was fun. 319 1.142 2.83 1.207 0.203

ACC 1. In the future, you would use the system again. 3.83 0.81 3.86 0.723  0.892

2. You would would recommend the system to a friend. 321  1.184 275 1.105 0.067

1. I felt motivated by the system to discuss the topic. 3.64 09838 294 1.241 0.068

2. I would rather use this system than read the arguments in an article. 315 1288 294 1372 0.504

3. The possible options to respond to the system were sufficient. 3.00 1.111 3.06 1.264 0.806

ARG 4. The arguments the system presented are conclusive. 321 1.031 3.06 0.924 0.419

5. Ifelt engaged in the conversation with the system. 340 1267 2.83 1.159 0.039

6. The interaction with the system was confusing.* 2,73  1.198 3.14 1.376 0.149

7. 1do not like that the arguments are provided incrementally.* 3.04 1267 267 1.014 0.111
5 RESULTS setting. For the evaluation of the self-assessment questionnaire the
In the following, we describe the results of the previously described mean M and standard deviation SD were determined for each single
user study. On average the participants interacted significantly longer item and system. Regarding all items the assumption of a normal

(p = 0.013, r = 0.34) with the ADS for 32:31 minutes (SD: 19:31) distribution based on the Shapiro-Wilk-Test had to be discarded
in the avatar and for 20:57 (SD: 9:34) minutes in the non-avatar (W = 0.696 - 0.913, p < 0.001). Thus, to determine whether the
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difference between the two systems means Ayy is significant, we
used the non-parametric Mann-Whitney U test [18] for two inde-
pendent samples with no specific distribution. Please note, that We
conducted an explorative study and thus refrained from employing
multiple test correction methods. The category “Overall Quality”
(“What is your overall impression of the system?”) is not included
in Table 2 as it is rated on a different 5-point Likert scale (5 = Ex-
cellent, 4 = Good, 3 = Fair, 2 = Poor, 1 = Bad). Our analysis shows
a statistically significant (p = 0.047) difference between the two
systems. The avatar system received an averaged rating of 3.67 (SD
0.930), outperformed the non-avatar system with 3.17 (SD 1.082).
This difference is considered moderate, as indicated by the effect
size r = 0.216.

As shown in Table 2 the single item analysis between both groups
does not show any significant differences regarding the aspects
“information provided by the system” (IPS), “communication with
the system” (COM), “user’s impression of the system” (UIS) and
“acceptability” (ACC).

Table 3: Means and standard deviations of the questionnaire
items regarding user trust Korber [15] grouped by the follow-
ing aspects: understanding/predictability (UP), familiarity (F),
propensity to trust (PT) and trust in automation (TA). Signifi-
cant differences are indicated by a bold p value.

Avatar Non-Avatar
Asp.  Question M SD M SD  p value
The system state was always 290 1.036 2.67 0.894 0.244
clear to me.
The system reacts unpre- 2.50 0.875 244 1.107 0.455
UP dictably.*
I was able to understand why 3.10 0.994 3.25 0.906 0.522
things happened.
It’s difficult to identify what the  3.33  1.018 3.06 1.145 0.281
system will do next.*
I already know similar systems. 258 1.069 250 1.082 0.704
F I have already used similar sys- 2.50 1.072 2.56 1.107 0.821
tems.
One should be careful with unfa- 3.46 0.967 3.97 0.810 0.025
miliar automated systems.*
PT Irather trust a system than I'mis-  3.19  0.891  3.19  0.822 0.969
trust it.
Automated systems generally 3.25 1.000 2.72 1.085 0.022
work well.
TA 1 trust the system. 344 0823 297 1.028 0.039
I can rely on the system 296 0898 294 1.040 0.951

A significant difference is notable regarding the aspect “system
behaviour” (SB) in two single items (natural system reaction (SB
51y, system’s response speed (SB 7) and length (SB 10)). With
regard to the aspect “Dialogue” two single items (naturalness of
the dialogue (DI 1) and expected help (DI 6)) showed a signifi-
cant difference between the two groups (effect sizes: rpy | = 0.234,
rpr 6 = 0.269). With regard to our self-added aspect “argumentation”
(ARG), we observed a significant difference (raArg 5 = 0.226) in the
single item “engagement induced by the system”.

When the single items or their inverted counterparts marked with
(*) are summarized in their associated aspects, there is no significant

'The numbers following the abbreviations correspond to the respective question
numbers.
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Table 4: Means and standard deviations of the items of the short
user engagement questionnaire O’Brien et al. [23] grouped by
the following aspects: Focused attention (FA), perceived usability
(PU), aesthetic appeal (AE) and RW. Significant differences are
indicated by a bold p value.

Avatar Non-Avatar
Asp.  Question M SD M SD  p value

I lost myself in this experience. 2.63 1.160 2.19 0.856 0.121
FA The time I spent using the appli- 2.60 1.047 244 1.054 0.451

cation just slipped away.

I was absorbed in this experi- 3.08 1.182 2.69 1.117 0.144

ence.

I felt frustrated while using the  3.10 1242 322 1.245 0.641
application.*
PU I found this application confus- 2.98 1.176  3.19  1.305 0.385
ing to use.*
Using this application was tax- 2. 71 1.166 297 1.253 0.379
ing.*
The application was attractive. 319 0842 3.14 0.833 0.875
The application was aesthetically 3.25 0.838 3.06 0.791 0.174
appealing.
This application appealed tomy 298 0.863 2.89 0.887 0.615
senses.

Using the application was worth-  3.38  1.003 2.86 1.046 0.022
RW  while.

My experience was rewarding. 340 1.162 294 1.094 0.076

I felt interested in this experi- 3.71 1.071 3.56 1.157 0.586

ence.

AE

difference (p=0.290-0.993) perceivable for any of these merged
aspects.

In Table 3 the single item results for the questionnaire [15] are
shown to analyse the user trust regarding the ADS. In three single
items a significant difference with a moderate effect size (rpr3 =
0.244, rpr | = 0.250, rrpa | = 0.244) between the avatar and the
non-avatar group is perceived. Merging the single items (inverted
counterparts respectively) into their associated four aspects (UP,
F, PT, TA), results in a significant difference for PT (p = 0.015,
r = 0.266).

Table 4 displays the results of the short form of the user engage-
ment scale introduced by O’Brien et al. [23]. Even though only one
of the single items did show a significant difference with a moderate
effect size (rrw 1 = 0.250), the avatar system was rated better than
the non-avatar one in every item. When merging the single items
(inverted counterparts respectively) into their associated four aspects
(FA, PU, AE, RW) no significant difference (p = 0.061 — 0.358)
could be perceived.

6 DISCUSSION

In the following section we discuss the results of our study presented
in Section 5. In general, participants interacted significantly longer
with the avatar. This can be explained by the fact that listening to
the spoken utterance of the avatar, and re-reading the respective
response in the dialogue history takes longer than just reading the
displayed answer. Furthermore, sometimes the reaction time of the
avatar system was longer compared to the non-avatar system due to
lags in the connection with the avatar server.

Even though the differences between the avatar and non-avatar
group regarding the merged aspects IPS, COM, SB, DI, UIS, ACC
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and ARG (see Table 2) are insignificant, we can perceive some
consistent, aspect-overlapping tendency. Especially regarding the
perceived naturalness (SB 4, DI 1) a significant influence of the
avatar system compared to the non-avatar system is observed. These
findings imply that an avatar interface seems to influence the user’s
perception of naturalness in course of an argumentative dialogue,
which underpins the claim in state-of-the-art literature, that avatars
can be used to design a more human-like, natural conversation.
Furthermore, we observe that the users felt more engaged in the
avatar system (ARG 5). In detail this is explored with the items
shown in Table 4. It clearly can be seen that the avatar system
seems to have an engaging effect on the user, which is significant
for the impression that using the system was worthwhile (RW 1).
Still the rating of perceived usability (PU) indicate there is need for
enhancement, especially regarding the errors of the ASR and the
explanation of the system’s reaction, if the user is not understood
correctly. This is also observable in Table 2 where system’s reaction
time (SB 8) and responses (SB 10) were rated significantly worse in
the avatar system. Unfortunately, this delay is caused by the avatar
itself, because an external server access is necessary. Depending
on the connection quality and load, this results in different system
response times. In contrast, the response of the non-avatar setting is
only generated internally by our ADS and presented immediately on
the GUL

The significant difference in the expected help the system should
have provided (DI 6) implies that the avatar on one hand side tends to
raise the expectation to the one of a human conversational partner and
on the other if these expectations are met could lead to a significantly
stronger acceptance comparable to a human conversational partner.
This is underpinned by the voluntary free-text remarks of participants
on the study and the system. Participants in the non-avatar setting
mainly commented on the performance, technical limitations of the
ADS and suggested potential ways to enhance it (e.g. “the system
might as well have been a list of pros and cons...”, “speed up the
results would make the experience better” or “it would be good
if there are more buttons representing the options to interact with
BEA, or a drop-down menu of the previously typed words.”). In
the avatar setting participants focused their comments more on the
overall impression of the system and suggestions for improvement
that increase the naturalness and flexibility of the dialogue (“I think
the system needs more detailed arguments not just stating statistics”
or “[...] The system moved very smoothly and was engaging. I found
this study extremely interesting and very valid as we move toward
more automated systems.”). The results in Tab. 3 implicate that users
seem to have a slight tendency to trust the avatar system more than
the non-avatar one, especially regarding the propensity to trust. The
fact that avatar participants are not significantly more familiar with
similar systems, implies that an avatar interface in ADS can help
the user to intuitively access arguments and influences the user trust
positively. This finding supports our suggestion to use an avatar
interface in ADS and could certainly help to increase user trust by
individualizing the avatar.

This study, however, is subject to three limitations that could
be addressed in future research. First, we do not compare different
avatar settings personalized to the user, such as gender, age, variation
of motion or mimics, which have a great impact on the user’s social
perception and cognition Wessler et al. [37], Zanbaka et al. [39]. For
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this explorative study we chose an easily implementable, commonly
accessible, representative avatar, rather than the best-fitting one and
compared it to a purely chat-based interface to assess the influence of
avatars for this argumentative interaction. However, further work in
this area should explore the impact of additional features of avatars
and the environment in which they are presented [7]. Second, as
prior research studies relevant to our observations are very limited
and no comparable results exists yet, our quantitative analysis fo-
cuses on the participants’ self-assessment answers and argument
exploration behavior. In future work, the validity of our findings
would be strengthened if they could be compared to a baseline and
additionally be supported by qualitative analysis (e.g. by free text re-
sponses of users). Third, as already mentioned, during the utilization
of the Charamel avatar, instances occurred where the time required
for a response was perceived by the participants to be excessively
delayed. It is crucial that this issue is addressed in subsequent re-
search. Nevertheless, it is important to note that the avatar system
exhibited a significantly higher overall quality when compared to
its non-avatar counterpart. We believe that this impression of this
system could be further enhanced by addressing the aforementioned
limitations and adapt the avatar to the needs and preferences of the
user.

7 CONCLUSION AND FUTURE DIRECTIONS

In this work we investigated the impact of avatar versus non-avatar
interfaces on user perception, engagement, and trust in argumentative
dialogue systems. A crowdsourcing study with 84 participants was
conducted, and self-assessment questionnaires were used for analy-
sis. Results indicate that the use of the avatar positively influenced
user engagement, trust and perception of naturalness in interaction,
with a human-like design raising expectations of communication
and help, akin to a human conversational partner. However, errors
or delays in response time had a more negative impact in the avatar
setting.

Given the increasing prevalence of social web, it is crucial to
understand the effects of avatars on interpersonal communication,
particularly in argumentation [7]. Future work will explore the poten-
tial of personalized avatar implementation to enhance interaction in
argumentative dialogue systems, through social presence influence,
positive feedback, and emotional connection, leading to increased
user engagement and satisfaction. Therefore, this work provides
important implications for the design of future cooperative argumen-
tative virtual avatar interfaces.
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