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Abstract

Introduction. Chatbots, as an emerging form of information technology, are
increasingly integrated into information services worldwide, yet how their
anthropomorphic design features shape users’ psychosocial responses remains
underexplored. This study builds on the Computers Are Social Actors (CASA)
paradigm and examines the effects of chatbots’ anthropomorphic cues on users’
perceived social presence, parasocial interaction, and trust in chatbots.

Method. A between-subjects experiment was conducted with 195 participants
randomly assigned to interact with either a human-like or a machine-like chatbot.

Analysis. The data were analysed using SPSS and AMOS. The main analyses
included reliability and validity testing, descriptive and correlation analyses, and
mediation analysis conducted with the PROCESS macro.

Results. Participants in the human-like chatbot group reported higher levels of
social presence. Anthropomorphism significantly affected social presence, which
in turn indirectly contributed to trust. Social presence served as a key mediator
linking anthropomorphism to trust, whereas parasocial interaction did not
demonstrate a significant effect.

Conclusion. These findings extend the applicability of the CASA paradigm in
human-Al interaction and offer implications for improving user experience,
optimising chatbot effectiveness, and guiding human-centred information system
design. This study also underscores the importance of fostering responsible and
ethical use of chatbot technologies.

Information Research, Vol. 31 No. 2 (2026)

129


https://doi.org/10.47989/ir31261439

Introduction

Artificial intelligence (Al) is evolving from ‘computing like human intelligence’ to ‘thinking like
human intelligence’, and it is increasingly regarded as an information technology that could
augment or even replace human functions in various domains (Choi & Noh, 2022; Kang & Kim,
2022). Among the most notable applications of Al in mimicking human cognition and interaction
are chatbots. Initially, chatbots were simple rule-based systems designed to process pre-
programmed responses. However, with the landmark achievement of AlphaGo in 2016, Al
technology made significant strides in conversational applications. By 2020, advanced Al-based
chatbots such as Lee Luda, which utilise natural language processing, began to emerge. The
release of ChatGPT in 2022 marked a breakthrough in conversational Al, capturing worldwide
attention. In recent years, chatbots have been defined as natural language-based computer
programmes designed to closely simulate human dialogue in digital interactions (Thomaz et al.,
2020). This evolution has expanded the applicability of chatbots to customer service, healthcare,
insurance, education, e-commerce, finance, and human resource management. According to the
global market research firm IMARC Group (2023), the chatbot market is valued at $5.7 billion and
is projected to grow at an annual rate of 21.5% from 2024 to 2032. Despite this growth, user
experiences with chatbots remain mixed. A survey by the location marketing platform Uberall
showed that while 80% of respondents reported positive experiences interacting with chatbots,
nearly 60% still expressed concerns about their accuracy and a preference for more natural,
human-like conversations. Therefore, the core question of this study is: How can the acceptance
of chatbot technologies be improved?

Anthropomorphism is an important factor in the design and user experience of chatbots. When
no real person is present, individuals specifically look for human-like attributes during
interactions (Epley et al., 2007). Anthropomorphism involves the use of human-like cues, such as
voice, agents’ faces, language style, and personality (Kim & Sundar, 2012). It is also common to
assign social characteristics to chatbots, including names, age, gender, or occupation (Choi &
Noh, 2022). These anthropomorphic cues transform chatbots from machines that merely mimic
human conversations into humanoid robots or social actors capable of engaging in meaningful
interactions and responding autonomously. Discussions about human-machine social interaction
have already been addressed in the Computers Are Social Actors (CASA) paradigm proposed by
Reeves and Nass in 1996. Humans unconsciously treat computers or other forms of technology as
though they possess human-like qualities and tend to apply the same social rules and behaviours
they use in human-to-human interactions when engaging with computers and other digital
media, responding to them socially (Reeves & Nass, 1996). Anthropomorphism of machines is
regarded as an important social cue. Human users tend to respond by applying social rules to
these information technologies. Humanising technology through anthropomorphic cues can
promote social responses towards technology and lead to positive effects (Kang & Kim, 2022).

Trust is widely regarded as one of the most important positive outcomes and an important
driving force behind users’ acceptance of new technologies (Nordheim et al., 2019; Choudhury &
Shamszare, 2023). Existing research suggests that low acceptance of chatbots is often associated
with low levels of trust and weak relational norms between humans and chatbots (Cheng et al.,
2022). With further technological development, particularly the increasing chatbot
anthropomorphism, relationships between humans and Al tend to be more social rather than
merely functional (Seymour & van Kleek, 2021). As a result, users may apply more interpersonal
social norms in their interactions with anthropomorphic chatbots and may also develop higher
levels of trust. However, these user outcomes remain fundamentally one-sided. They are
controlled by users and perceived entirely from the user’s perspective. Few studies have
systematically examined users’ perceived, pseudo-bidirectional social responses toward chatbots
or clarified the role such responses play in shaping user outcomes. Moreover, although
anthropomorphism has been associated with trust in prior research, how this influence takes
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shape remains unclear, and existing findings appear somewhat scattered. Accordingly, this study
investigates whether anthropomorphic cues influence trust directly or indirectly, and whether
specific user social responses are involved in mediating this relationship.

Drawing on the CASA paradigm, which conceptualises computers as social actors, we develop a
framework to examine how chatbot anthropomorphism shapes users’ social responses. An
important contribution of this study is the systematic mapping of social cues (e.g.
anthropomorphism) to distinct social responses (e.g. social presence, parasocial interaction, and
trust), providing greater operational clarity to the CASA paradigm in chatbot contexts. Although
previous studies have examined several commonly reported direct effects, primarily focusing on
isolated pairwise relationships among these variables, including anthropomorphism and trust
(Chen & Park, 2021), anthropomorphism and parasocial interaction (Tsai et al., 2021), and social
presence and parasocial interaction (Choi & Noh, 2022), they have rarely been examined together
in a sequential manner. Moreover, little empirical work has examined the relationship between
parasocial interaction and trust in chatbot contexts. This study develops an integrative
theoretical model that specifies the indirect pathways, thereby advancing understanding of the
psychosocial mechanisms linking anthropomorphic design of chatbots to trust. It is expected to
inform human-centred design in chatbot-based information services and offer insights relevant
to user experience and chatbot acceptance.

Literature review

Computers are social actors paradigm

Interaction and communication between humans and machines, including robots, computers,
smart devices, and virtual assistants, have recently become topics of growing academic interest.
In the 1990s, Reeves and Nass (1996) suggested that humans can engage in fundamentally social
and natural interactions with computers, television, and new media, a concept which later
evolved into the media equation theory. This theory argues that individuals acquire specific social
interaction rules through socialisation processes such as interpersonal interaction, and that they
apply these rules in their interactions with other social entities to maintain their social image and
establish self-identity (Reeves & Nass, 1996). One of the important findings derived from this
theory is the CASA paradigm, which proposes that when people detect various social cues from
computers, they perceive the computer as a real person (a social actor), unconsciously applying
certain social rules of human communication in human-computer interactions, leading to social
responses such as trust and affection (Reeves & Nass, 1996). With recent technological
advancements and the emergence of next-generation Al technologies, including computers,
chatbots, and virtual assistants, the CASA paradigm has been widely applied in studies of human-
computer interaction.

Social cues and social responses are key components of the CASA paradigm. Reeves and Nass
(1996) identified eight social cues across language, interaction, social role, voice and facial
expression, emotion, concentration, and proactivity. These social cues are human-like
characteristics, and the use of human-like agents can effectively prompt users to attribute
human-like traits to computers, making them more susceptible to the social influence of
computers (Nowak & Rauh, 2005). Additionally, social responses often involve affective
attachment and bonding with robots, the ontological perception of robots as social actors, and
the application of complex social rules in human-robot interactions (Lee et al., 2005). The CASA
paradigm thus serves as a foundational theoretical framework for research exploring the
anthropomorphism of computers, robots, and Al
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Social cues of chatbots

Anthropomorphism

In the CASA paradigm, the ‘human-likeness’ of machines plays an important role, which scholars
conceptualise as anthropomorphism (Kim & Sundar, 2012). Anthropomorphism is defined as the
attribution of human-like characteristics, motivations, intentions, emotions, and behaviours to
non-human entities (Epley et al., 2007). Anthropomorphism is regarded as a basic psychological
process of inductive inference that can facilitate social human-non-human interactions (Blut et
al., 2021). In the human-machine communication context, researchers have examined the varying
levels of anthropomorphism in machines and how these influence the social responses humans
display towards them (Kim & Sundar, 2012).

Previous studies have primarily focused on the factors and effects of anthropomorphism in
human-computer interactions. For example, Blut et al. (2021) identified user characteristics and
tendencies (e.g. technological anxiety), demographic characteristics (e.g. age, gender), and robot
design characteristics as influential factors through meta-analysis. They also identified robot
characteristics (e.g. intelligence, social presence) and functional characteristics (e.g. harmony) as
moderators. Chaves and Gerosa (2021) proposed anthropomorphic characteristics of chatbots,
such as personalisation, identity, and personality, suggesting that such characteristics can
enhance human relationships, increase human-chatbot similarity, and strengthen user
engagement and trust. On the other hand, anthropomorphism does not always increase users’
intentions to use chatbots and, in some cases, can even have negative effects. Some studies have
found that people prefer less human-like robots or explicitly machine-like robots. Excessive
anthropomorphism can lead to the ‘uncanny valley’ effect, making users feel uncomfortable and
reducing their sense of intimacy with chatbots (Minato et al., 2005). This highlights the need to
carefully balance anthropomorphic cues in chatbot design.

Social responses of users

Social presence

The concept of social presence was first introduced as a psychological communication term
referring to the degree of salience of a social actor in social interactions (Short et al., 1976).
Biocca (1997) defined social presence as the subjective perception of an individual that another
person or entity is real and present. Social presence is often used to demonstrate how real a
person is perceived to be in communication, which can depend on the social cues provided by
the communicators and the manner in which they are conveyed (Gunawardena, 1995). In general,
human-like attributes can evoke a sense of social presence even when no real person is present
(van Doorn et al., 2017). In human-machine communication environments, humans can perceive a
degree of social presence when interacting with computers and other technological artefacts
(Nowak & Biocca, 2003; Schultze & Brooks, 2019). It has been argued that when people feel that
the mediated partner with whom they communicate through a computer is a real person, they
experience a sense of being present with the other person in the network (i.e. social presence)
(Kreijns et al., 2004). Therefore, social presence can be regarded as a significant social response.

Social presence is influenced by various factors, including media structure, content, and user
characteristics. Oh et al. (2018) found that factors such as technological characteristics (e.g.
interactivity), contextual characteristics (e.g. physical proximity), and individual characteristics
(e.g. gender) contribute to the experience of social presence. Social presence plays an important
role in shaping users’ attitudes, evaluations, and subsequent social responses towards technology
(Lee et al., 2005). Hassanein and Head (2007) found that a stronger sense of social presence in
online shopping environments leads to higher perceived trust, usefulness, and enjoyment,
ultimately resulting in more favourable attitudes towards the shopping site. Kim et al. (2013)
observed that social presence positively correlates with users’ evaluations of robots’ intelligence,
attractiveness, and enjoyment of interactions. Collectively, these findings highlight the crucial
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role of social presence in shaping user perceptions and interactions with technology, reinforcing
its significance across diverse digital contexts.

Parasocial interaction

Prior research suggests that perceived anthropomorphism and salience of social actors may
influence subsequent social interactions (Kim & Sundar, 2012; Lee, 2005). Human-machine social
interaction tend to resemble parasocial interactions (PSI), which are inherently one-sided.
Parasocial interaction, first defined by Horton and Wohl (1956), refers to an illusory mediated
experience in which media users engage with media personae as if they were involved in real and
reciprocal interaction, despite its one-sided nature. Perse and Rubin (1989) expanded this
concept to include intimate perceptions of media characters, akin to real-life friends. With
advancements in technology, the academic study of parasocial interaction has entered new
territory, being used to describe interactions between humans and non-human machines such as
avatars, recommender systems, and robots (Konijn et al., 2008). Within the CASA paradigm, Tsai
et al. (2021) redefined parasocial interaction as users’ perceived interpersonal involvement with a
media character, including chatbots, through mediated communication. Compared with earlier
one-way, asynchronous communication environments, users are now more likely to perceive
chatbots as resembling real people and to develop greater trust in them. These forms of user
engagement and perception can be understood as social responses from individuals.

Previous studies exploring the antecedents of parasocial interaction have frequently identified
factors such as trustworthiness (Uzunoglu & Kip, 2014), attractiveness (Rubin & Step, 2000),
expertise (Djafarova & Trofimenko, 2018), and authenticity (Labrecque et al., 2011), among others.
In digital environments, the anthropomorphism and social presence associated with non-human
agents have emerged as important factors (Banks & Bowman, 2016; Choi & Noh, 2022). Regarding
the outcomes of PSI, factors such as users’ identity, lifestyle, attitudes, behaviours (Tian &
Hoffner, 2010), and message acceptance have frequently been discussed.

Trust

Trust is considered a fundamental mechanism for building and maintaining relationships and
plays an important role in human-machine communication (Li et al., 2006). Within the CASA
paradigm, trust represents a stronger social response from users and indicates a higher level of
social interaction (Chen & Park, 2021). Trust is defined as the willingness of one person to be
vulnerable to another’s actions, based on the expectation that the other will perform actions that
are important to the first person, despite the lack of direct control over them (Mayer et al., 1995).
In the context of Al trust refers to the belief that an Al system’s services and reported results are
reliable. Trust in chatbots is defined as users’ subjective belief that a chatbot possesses
knowledge, expertise, benevolence, and honesty (Beldad et al., 2016).

Trust is commonly associated with factors such as anthropomorphism (Xu & Jiang, 2025) and is
often used to assess users’ perceptions of robots. Bickmore and Picard (2005) found that trust is
higher for software agents that employ social cues such as politeness, social dialogue, and
humour. Bergner et al. (2023) suggested that through conversation, humans and machines can
form favourable and positive interactions, leading to increased trust. As affective computing
advances, humans are likely to better understand robots’ emotions through human-robot
interactions, thereby strengthening trust between humans and robots (Chiang et al., 2022).

The effect of chatbot anthropomorphism on users’ social responses

An increasing number of empirical studies have examined how anthropomorphic cues in
chatbots and Al systems influence users’ psychosocial responses. For instance, anthropomorphic
features have been shown to enhance emotional connection and foster trust in human-AI
interaction (De Visser et al., 2016). Several studies have demonstrated that human-like cues
increase users’ perception of social presence (Choi et al., 2022; Kang & Kim, 2022; Lee et al., 2015),
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which in turn can strengthen cognitive and emotional trust. Beyond social presence,
anthropomorphism has also been associated with parasocial interaction. Choi & Noh (2022) found
that anthropomorphic chatbots can stimulate parasocial responses, while robots with
anthropomorphic features can provide a psychological sense of closeness, making it easier for
users to engage in parasocial interactions (Dang & Liu, 2023; Peng et al., 2024). With regard to
trust, prior work has revealed both direct and indirect pathways. Seymour and van Kleek (2021)
pointed out that using anthropomorphic social cues in voice assistant development can directly
improve trust in voice assistants. Chen and Park (2021) found that the anthropomorphism of
intelligent personal assistants influences trust, although the effect may be mediated by perceived
attractiveness. Konya-Baumbach et al. (2023) suggested that social presence also plays a
mediating role. Based on these studies, it is expected that higher levels of chatbot
anthropomorphism will lead to stronger social responses, such as greater social presence, more
parasocial interaction, and increased trust. Accordingly, this study proposes the following
hypothesis:

H1: Users of human-like chatbots will perceive (a) higher social presence, (b) higher levels of
parasocial interaction, and (c) higher trust compared with users of machine-like chatbots.

Relationships among users’ social responses

In computer-mediated environments, trust is an important factor in the formation of human-
machine relationships and can be used to measure human acceptance of chatbots (Hoff & Bashir,
2015). Among the key factors that influence trust, social presence has received increasing
attention in recent research.

Users’ perceived social presence of chatbots reflects their evaluation of the technology’s social
salience and plays an important role in shaping users’ social responses to technology (Kang &
Kim, 2022). Prior studies have shown that chatbots perceived as socially present can increase
trust (Munnukka et al., 2022), enhance engagement and satisfaction, and improve brand attitudes
(Tsai et al, 2021). Similarly, Yen and Chiang (2021) demonstrated that chatbot abilities,
anthropomorphism, informativeness, and social presence collectively influence trust and
purchase intention.

Social presence, as a form of salience perception, can also influence subsequent human-machine
social interactions (Kim & Sundar, 2012). Specifically, perceived social presence has been shown
to positively affect users’ parasocial interaction with Al chatbots (Choi & Noh, 2022). In this
context, parasocial interaction represents a subsequent relational and interactional outcome that
extends beyond perceptual evaluations, characterised by users’ subjective engagement with
chatbots. Evidence from avatar and celebrity studies further supports this relationship between
social presence and parasocial interaction (Jin, 2010; Kim & Song, 2016).

Accordingly, when users perceive a chatbot as socially present, they are more likely to engage in
parasocial interaction with it. At the same time, social presence directly enhances users’ trust in
chatbots, as prior research has consistently shown. Therefore, this study proposes the following
hypothesis:

H2: Users’ perceived social presence of chatbots will positively affect (a) their parasocial
interaction with chatbots and (b) their trust in chatbots.

While parasocial interaction may be influenced by social presence (Rubin, 2009), it may also
shape subsequent user outcomes. In chatbot research, parasocial interaction has been shown to
increase user satisfaction and continuance intention (Youn & Jin, 2021; Lee & Park, 2022), as well
as enhance consumer engagement (Tsai et al., 2021), suggesting its potential to generate positive
responses. However, direct empirical evidence linking parasocial interaction to trust in chatbot
contexts remains limited.
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Research in related technological contexts suggests that parasocial interaction may contribute to
trust formation. For example, Wasike (2025) found that parasocial interaction with social media
influencers positively affected trust in news media. In mobile payment settings, Handarkho (2021)
reported that parasocial interaction indirectly influenced users’ trust through perceived risk.
Similarly, Chen et al. (2022) demonstrated that parasocial interaction indirectly enhanced
consumer trust in online travel agencies through perceived credibility. Although these findings
point to a potential link between parasocial interaction and trust, this relationship has yet to be
examined in chatbot contexts. This study therefore proposes the following research question:

RQ1: Does parasocial interaction between users and chatbots affect users’ trust in chatbots?

Beyond direct effects, some studies suggest that the influence of chatbot anthropomorphism on
user trust and related social responses may also operate through indirect psychosocial pathways
(Tsai et al., 2021; Jin et al., 2021). One potential pathway involves social presence. Kim and Song
(2016) found that social presence plays a mediating role in parasocial interaction contexts,
facilitating user engagement. Konya-Baumbach et al. (2023) further suggested that perceived
social presence may serve as an underlying mechanism linking anthropomorphic cues to user
evaluations in service settings. Choi et al. (2001) also demonstrated that social presence mediated
the effect of anthropomorphic agents on attitudes towards advertisements.

Parasocial interaction has also been identified as another potential mediating factor in human-AlI
communication (Rubin, 2009; Peng et al., 2024). For example, Stein et al. (2022) found that media
personae significantly enhance users’ parasocial interactions, which in turn influence their
experience with the medium. Lee and Park (2022) demonstrated that Al shopping chatbots can
shape consumer evaluations through parasocial interaction. Xie et al. (2023) also showed that
anthropomorphised visual cues enhance interaction between users and Al assistants, ultimately
increasing user satisfaction and intention to use such services.

Taken together, existing studies provide conceptual support for the potential mediating roles of
social presence and parasocial interaction in technology-mediated interactions. However, their
indirect effects in the relationship between chatbot anthropomorphism and user trust have not
been directly examined in chatbot contexts. Accordingly, this study examines these potential
indirect pathways and proposes the following research questions:

RQ2: Does perceived social presence mediate the relationship between chatbot
anthropomorphism and users’ trust?

RQ3: Does parasocial interaction mediate the relationship between chatbot anthropomorphism
and users’ trust?

Social Presence Parasocial Interaction

Anthropomorphism Trust

Figure 1. Research model of chatbot anthropomorphism on users’ social responses
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Based on all the research hypotheses and questions, we propose a new conceptual model, as
shown in Figure 1.

Method

Participants

This study targeted Chinese adults aged 19 years or older who had prior experience using
chatbots. As China has experienced rapid growth in chatbot services across sectors such as
customer service, healthcare, and consulting, the sample represents active users within the
expanding field of emerging technologies. Participants were recruited via Credamo, a large online
crowdsourcing platform in China that provides a diverse and pre-screened participant pool.

An a priori power analysis was conducted using G*Power 3.1 (Faul et al., 2009). Assuming a
medium effect size (d = 0.50; « = 0.05; power = 0.90), the required total sample size was 172 (86 in
each condition). A total of 203 participants were initially recruited to ensure sufficient statistical
power.

The experiment took approximately 8-10 minutes to complete. Participants whose stimulus
reading time or total completion time was excessively short, as well as those who submitted
logically inconsistent, repeated, or incomplete responses or failed the screening questions
(automatically filtered through Credamo’s screening system), were excluded. The final sample
comprised 195 valid responses.

Each valid participant received a monetary reward of 3 RMB (approximately 0.50 USD) upon
survey completion, in accordance with standard compensation practices on the platform and
with IRB-approved procedures. This study was approved by the Institutional Review Board at the
researchers’ university. Before participating in the experiment, each participant provided
informed consent.

Among the participants, 75 were male (38.46%) and 120 were female (61.54%). The average age
was 29.37 years (SD = 6.87), with 57.4% of participants aged between 25 and 34 years. Most
participants held a bachelor’s degree (75.9%) and were employed in corporate settings (63.1%).
Additionally, 45.6% of participants reported using chatbots frequently (three to five times per
month), primarily for customer service (97.4%) and virtual assistant functions (87.7%).

Experimental design and procedure

This study employed a two-group, between-subjects design. The anthropomorphism of the
chatbot was manipulated across two conditions: a human-like chatbot (anthropomorphic
condition) and a machine-like chatbot (non-anthropomorphic condition).

Building upon prior scenario-based experimental designs (Li & Wang, 2023; Qi et al., 2025), this
experiment used textual and visual stimuli to simulate a real-world information service context
where users seek emotional support from a chatbot. Participants were first instructed to read a
brief textual scenario asking them to imagine that they had recently experienced a period of low
mood and sought anxiety relief from a chatbot on a website. This scenario reflects a common and
natural use of chatbots in information and emotional-support services. Prior research suggests
that understanding users’ emotions and responding accordingly is essential for effective human-
machine communication and can enhance users’ sense of social presence, motivation, and
engagement (Tan & Liew, 2022). The ability to recognise and respond to emotions is also
regarded as an important feature of chatbot anthropomorphism (Bilquise et al., 2022). Compared
with purely functional or task-oriented chatbot uses (Hussain et al., 2019), emotional-support
contexts are more likely to encourage emotional reactions that align with the social responses
described in the CASA paradigm. This scenario also enables participants to imagine the
interaction in a realistic and immersive manner.
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Two different images of a chatbot conversation were created using HTML, CSS, and JavaScript
(refer to Appendix A). The stimuli primarily distinguished the degree of anthropomorphism in
terms of visual and linguistic features. In the anthropomorphic condition (n = 97), the chatbot
used a human-like avatar and provided warm, personalised introductions and responses (e.g.
‘Hello, I'm Xiaoyi. I'm happy to chat with you. No matter what problem or worry you have, I will
do my best to help you. Don’t worry, these emotions are temporary. Have you tried doing
something relaxing, like deep breathing or meditation?’). According to Tsai et al. (2021), emoji
expressions were added to enhance anthropomorphic cues.

In the non-anthropomorphic condition (n = 98), the chatbot used a robotic avatar and provided
brief, impersonal responses (e.g. ‘How can I help you?' / ‘Emotional fluctuations are common. It
is recommended to try relaxation techniques such as deep breathing or meditation.).
Participants were required to read the materials for at least one minute, to engage as fully as
possible with the chatbot interaction, and then complete a self-report questionnaire.

Measurement

Anthropomorphism was operationalised as a categorical independent variable with two
experimental conditions. The non-anthropomorphic condition was coded as 0, and the
anthropomorphic condition was coded as 1. All other mediating and dependent variables were
treated as continuous constructs and were measured using a seven-point Likert scale ranging
from 1 (strongly disagree) to 7 (strongly agree). Table 1 presents the measurement items, sources,
and reliability indicators for the key variables.

Construct Item Source gronbach S
SP1  [Ifelt like I was interacting with this chatbot.
SP2  [I felt like I was with this chatbot.
Social SP3 |l paid attention to this chatbot. Biocca et al.
Presence SP4  [I felt involved in something with this chatbot. (2003);  Lee | 0.907
(SP) et al. (2005)
SP5  [I felt that this chatbot was responding to me.
SP6 I felt like I and this chatbot were communicating with
each other.
PSI1 |This chatbot was aware of me.

. PSI2 |This chatbot knew I was there. Rubin and
Parasocial Step (2000);
Interaction | PSI3 [This chatbot knew I was aware of it. P | 0.902
(PSI) Dibble et al.

PSI4 [This chatbot knew I paid attention to it. (2016)

PSI5 [This chatbot knew that I reacted to it.

TR1 |This chatbot is truthful.

TR2 This cha_tbot's behaviour and response can meet myj Mayer et al.
expectations. (1995);

Trust (TR) Ch ' 1 0.859

TR3 |l have faith in what this chatbot is telling me. (2oe2;)g et al.
I will trust the suggestions and decisions provided by

TR4 .
this chatbot.

Note. SP = Social Presence, PSI = Parasocial Interaction, TR = Trust. This key is used in the same way in the following
table.

Table 1. Measurement scales and reliability statistics
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All English items were translated into Chinese. The translation and back-translation procedures
were conducted by bilingual scholars who had obtained their doctorates from English-speaking
countries, ensuring both linguistic accuracy and conceptual equivalence.

Reliability and validity of the measurements were examined. Each construct’s Cronbach’s «
exceeded 0.70, indicating good internal reliability (Hair et al., 2010). The structural validity of the
data met the required standards (see Table 2). Specifically, y? = 172.719, df = 87, x2/df =1.985< 3, p
=0.000, NFI = 0.920 > 0.9, IFI = 0.958 > 0.9, TLI = 0.949 > 0.9, CFI = 0.958 > 0.9, RMSEA = 0.071 <
0.08. Furthermore, all standardised factor loadings were above 0.70, the average variance
extracted (AVE) values exceeded 0.50, and the composite reliability of each construct surpassed
the benchmark of 0.70, confirming acceptable convergent validity (see Table 2). To assess
discriminant validity, the square roots of the AVE values for each construct were compared with
the inter-construct correlations reported in Table 3, and were found to be greater, providing
evidence of satisfactory discriminant validity (Hair et al., 2010).

Construct Item iiztﬁ;g .E. R. g((e)lri: I‘E)?li;e AVE
SP1 0.816 -
SP2 0.770 0.080 12.105
SP3 0.757 0.090 11.912
SP4 0.771 0.080 12.288
SP5 0.786 0.066 12.691
SP6 0.860 0.078 14.428
PSI1 0.861 -
PSI2 0.836 0.063 14.775
Barasppiaklperaction [PSI3 0.794 0.072 13.489 0.991 0.64%
PSI4 0.786 0.070 13.141
PSI5 0.733 0.073 11.766
TR1 0.717 -
TR2 0.783 0.151 10.011
Trust 0.867 0.620
TR3 0.810 0.116 10.637
TR4 0.835 0.132 10.833
Goodness of Fit )((sz]::lZ)z;;g g{\;sgx igzo/g];; 1.985, p = 0.000, NFI = 0.92, IFI = 0.958| TLI = 0.949,

Table 2. Confirmatory factor analysis results for measurement model
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Mean SD SP PSI TR

SP 5.81 0.97 1
PSI 5.36 1.15 0.801™ 1
TR 5.65 0.93 0.743™ 0.620™ 1

Note. **. Correlation is significant at the 0.01 level (2-tailed).

Table 3. Descriptive statistics and correlations among social presence, parasocial interaction, and trust (n =
195)

Pre-experiment

Before conducting the formal experiment, a pre-test was carried out to ensure the effectiveness
of the anthropomorphism manipulation. A total of 25 participants (15 female, 10 male; Mg, = 32.60
years, SD,e = 6.55) were recruited via the Credamo platform. Participants were randomly
assigned to one of two conditions and asked to read the materials and complete the
questionnaire as designed. Following Xu and Jiang (2025), perceived anthropomorphism was used
as a manipulation check. It was measured using a six-item scale adapted from Yen and Chiang
(2021) and Epley et al. (2007), rated on a seven-point Likert scale ranging from 1 (strongly
disagree) to 7 (strongly agree). This measure was used solely as a manipulation check and was not
included in the subsequent analyses. An independent-samples t-test revealed a statistically
significant difference between the two conditions. Participants in the anthropomorphic
condition reported significantly higher perceived anthropomorphism (M = 5.51) than those in the
non-anthropomorphic condition (M = 4.42), t(22) = 2.17, p < 0.05. These results confirmed that the
manipulation was effective and supported proceeding to the formal experiment.

Results

Manipulation check of the main experiment

The main experiment followed the same procedure as the pre-test. An independent-samples t-
test showed that perceived anthropomorphism was significantly higher in the anthropomorphic
condition (M = 5.49, SD = 0.98) than in the non-anthropomorphic condition (M = 4.80, SD = 1.40),
t(193) =16.14, p < 0.001, indicating that the manipulation remained effective.

Direct effects of chatbot anthropomorphism

The proposed research model was tested using Hayes’s PROCESS macro (Model 6) with 5,000
bootstrap samples and 95% confidence intervals (Cls) in SPSS. Anthropomorphism was specified
as the independent variable, social presence and parasocial interaction as sequential mediators,
and trust as the dependent variable. The direct effects among the key variables are reported
below and illustrated in Figure 2.

The analysis revealed that chatbot anthropomorphism positively had a positive effect on social
presence (b = 0.395, p = 0.004). Participants exposed to the anthropomorphic chatbot condition
(M = 6.00, SD = 0.64) reported higher levels of social presence than those in the non-
anthropomorphic condition (M = 5.61, SD = 119). These findings supported Hla. However,
anthropomorphism did not significantly predict parasocial interaction or trust (both ps > 0.05),
indicating no statistically significant differences between the anthropomorphic and non-
anthropomorphic groups on these two variables. Therefore, Hlb and Hlc were rejected.

Furthermore, the direct effects of social presence on parasocial interaction and trust were
examined. Social presence significantly predicted parasocial interaction (b = 0.962, p < 0.001) and
trust (b = 0.643, p < 0.001). These results indicate that a stronger sense of social presence
substantially enhanced both users’ parasocial interaction with the chatbot and their trust in it.
Accordingly, H2a and H2b were supported.
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Finally, the direct effect of parasocial interaction on trust was tested. The effect was not
statistically significant (p > 0.05). These findings address RQl in the negative, as parasocial
interaction did not significantly affect trust.

; 1962 i .
7 Social Presence Parasocial Interaction

Y

395™ -146."

AnthrOPOEnorPhism Cl— Trust in Chatbots

Note. Unstandardised coefficients (b) are reported. *p < 0.05, **p < 0.01, ***p < 0.001

Figure 2. Results of the proposed research model

Indirect effects of chatbot anthropomorphism on users’ social responses

To further examine the mediating mechanisms, the indirect effects of anthropomorphism on
trust through social presence and parasocial interaction were assessed using bias-corrected
bootstrap confidence intervals.

As shown in Table 4, the indirect effect of anthropomorphism on trust through social presence
was significant (indirect effect = 0.254; 95% CI [0.083, 0.462]). Because the confidence interval
did not include zero, this finding indicates that anthropomorphic cues enhance users’ trust by
increasing their perceived social presence, thereby providing support for RQ2.

In contrast, the indirect effect through parasocial interaction alone was not significant (indirect
effect = -0.009; 95% CI [-0.059, 0.012]), as the confidence interval included zero. This result
suggests that parasocial interaction did not serve as an independent mediator between
anthropomorphism and trust. Accordingly, RQ3 was not supported, consistent with the non-
significant direct effect of parasocial interaction on trust reported above.

Finally, the sequential indirect effect through social presence and parasocial interaction
(Anthropomorphism — Social Presence — Parasocial Interaction — Trust) was not significant
(indirect effect = 0.024; 95% CI [-0.044, 0.094]). Although anthropomorphism increased social
presence, which was positively associated with parasocial interaction, the subsequent link from
parasocial interaction to trust was insufficient to produce a statistically significant chain
mediation effect.

Path Estimate (BootSE) BootLLCI BootULCI
AN - SP - TR 0.254 (0.096) 0.083 0.462
AN - PSI - TR -0.009 (0.018) -0.059 0.012
AN - SP - PSI . TR 0.024 (0.034) -0.044 0.094

Note. 95% CIs with 5,000 bootstrap samples.

Table 4. Indirect effects of anthropomorphism on trust in chatbots (n = 195)
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Discussion

This study aims to explore how anthropomorphic cues in chatbots influence users’ social
responses. In addition to examining several commonly reported direct effects, we innovatively
investigated the indirect relationships among key variables. The proposed hypotheses and
research questions were examined through a controlled experiment.

The results supported Hla, H2a, and H2b, as well as RQ2. Specifically, anthropomorphic chatbots
significantly enhanced users’ perceived social presence, and this heightened social presence
positively influenced both subsequent parasocial interaction and trust in chatbots. These findings
are consistent with the CASA paradigm, which suggests that social cues can trigger social
responses and lead to positive outcomes (Reeves & Nass, 1996). In our study, anthropomorphism
functioned as an effective social cue, while social presence, parasocial interaction, and trust
operated as meaningful social responses. Our findings also align with previous literature
indicating that human-like cues, such as personalised language and emotive responses, can
evoke a stronger sense of social presence (Biocca et al, 2003; Kang & Kim, 2022). More
importantly, social presence fully mediates the effect of anthropomorphic cues on trust,
highlighting its central role as the underlying psychosocial mechanism. Although the mediating
role of social presence has been validated in contexts such as marketing services (Choi et al.,
2001; Konya-Baumbach et al.,, 2023), this is the first study to empirically demonstrate this
pathway in chatbot contexts.

However, Hlb and Hlc, as well as RQ1 and RQ3, were not supported. The non-significant findings
primarily relate to parasocial interaction. First, we found that anthropomorphic cues did not
directly increase users’ parasocial interaction. This may be related to the scenario-based
experimental design used in this study. Because participants did not engage in real interaction,
the sense of interpersonal involvement may have remained limited (Tsai et al., 2021). When
parasocial interaction remains weak, its capacity to contribute to trust formation may be limited,
leaving social presence as the dominant mediating mechanism. In addition, prior research
suggests that trust may be influenced by other factors, such as the competence, credibility, and
media richness of chatbots, as well as users’ perceived informativeness and playfulness (Yen &
Chiang, 2021). Chen and Park (2021) further found that attractiveness mediates the relationship
between anthropomorphism and trust. These alternative factors may help explain why parasocial
interaction did not significantly predict trust.

Beyond these explanations, another possible account concerns the distinction between
parasocial interaction and parasocial relationships. Parasocial interaction describes the
immediate, in-the-moment experience of engaging with a media persona (Tukachinsky et al.,
2020; Xie & Feng, 2023), whereas parasocial relationships represent an enduring and evolving
bond with the persona that persists beyond individual instances of media use (Deng et al., 2022).
Repeated parasocial interactions may gradually solidify into a parasocial relationship over time
(Dibble et al., 2016). Nadroo et al. (2025) propose that the effect of parasocial interaction on trust
is indirect, operating through parasocial relationships. Accordingly, trust may not arise from a
single parasocial interaction but instead develop gradually through repeated interactions that
foster a relational bond. Some empirical evidence has also confirmed the mediating role of
parasocial relationships in linking parasocial interaction to trust-related outcomes. Future
research should therefore consider this longitudinal dimension and examine whether prolonged
or more personalised interactions can more effectively build trust through deeper relational
development.

Theoretical implications
This study offers several theoretical implications.
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First, it validates the applicability of the CASA paradigm (Reeves & Nass, 1996) in chatbot
contexts. The findings demonstrate that anthropomorphic cues do influence users’ social
responses, supporting the view that users respond to Al agents in socially meaningful ways. It
extends the CASA paradigm by highlighting that chatbots are not merely functional tools but are
increasingly perceived as socially interactive agents capable of human-like engagement.

Moreover, this study expands the application of social presence theory (Short et al., 1976) to
human-Al interaction. In information and emotional-support chatbot contexts, we innovatively
identify a mediating mechanism in which social presence plays an important role in shaping
users’ emotional responses, functioning as a bridge between anthropomorphic design and user
outcomes. This finding highlights the importance of designing Al interfaces that can fulfil users’
psychological needs for connection and companionship. This study extends existing literature
and provides a clearer theoretical framework for future empirical research.

Finally, although the effect of parasocial interaction was not statistically significant, the construct
itself still holds theoretical value. As a temporary and perceived sense of mutual interaction
during use, parasocial interaction may represent an early stage in a longer process of trust
development. Future research may further examine its longitudinal role in shaping trust over
time.

Practical implications

From a psychosocial perspective, this study offers practical design implications for strengthening
user trust in chatbots and, consequently, promoting their acceptance. In information and
emotional-support service contexts, developers may incorporate human-like interactive features
that enhance social presence, such as emotionally responsive communication, human-like
avatars, and personalised messages. These design strategies can improve user experience and
increase the effectiveness of human-Al interaction.

At the same time, while this study underscores the importance of trust in chatbots, it does not
advocate blind or excessive trust in them. In high-stakes decision-making contexts, such as
health-related queries, users should exercise caution when seeking advice from chatbots. They
should remain aware of the technological limitations of Al systems and avoid treating chatbots as
substitutes for medical professionals, thereby reducing the risks associated with overreliance (Ju
et al,, 2026).

For organisations, developing and deploying chatbots requires not only strengthening their
credibility but also ensuring transparency. This involves clearly disclosing operational processes,
information sources, guiding algorithms, and other relevant technical mechanisms, as well as
providing explicit disclaimers regarding technological limitations (Choudhury & Shamszare,
2023). Organisations should prioritise delivering accurate and relevant information while
minimising potential algorithmic bias.

For policymakers, establishing shared accountability mechanisms is essential to guide the
responsible development and deployment of chatbots. Such regulatory frameworks can help
prevent organisations from exploiting user trust or overstating system capabilities for
commercial gain. Broader collaboration among stakeholders is also necessary to promote the
safe and ethical use of chatbots, help users develop appropriate levels of trust, and ultimately
contribute to positive outcomes in various domains.

Limitations and future research
While this study offers valuable insights, it also has several limitations.

First, the sample was skewed toward younger participants and included a relatively higher
proportion of female respondents, which may introduce sampling bias. Given that social
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responses to anthropomorphic agents may vary across age and gender groups, future research
should recruit more demographically diverse samples to enhance the generalisability of the
findings.

Second, this study employed a scenario-based, one-shot experimental design using textual and
visual stimuli without actual interactive engagement. Although this design ensured internal
control, it may limit ecological validity and the ability to capture the dynamic development of
trust over time. Real-world chatbot interactions often involve multimodal elements, such as
voice, dynamic feedback, and extended conversational exchanges. Future research should
consider field experiments and longitudinal designs to examine whether anthropomorphic cues
produce similar trust effects in more naturalistic and sustained interaction contexts.

Third, the interaction scenario focused on information and emotional-support services, a context
that may inherently activate stronger relational schemas and social expectations compared to
more utilitarian or task-oriented environments (Bilquise et al., 2022). It remains unclear whether
similar mechanisms operate in purely instrumental settings, such as customer service contexts.
Future studies should explore whether the effects of anthropomorphic cues remain consistent
across different usage contexts.

Fourth, the anthropomorphic chatbot was represented as a female character. Prior research
suggests that agent gender can shape user perceptions and activate gender stereotypes or
similarity-attraction effects (Eyssel & Hegel, 2012). Future research should explore the
interaction between anthropomorphism and agent gender to better understand how gendered Al
representations influence user engagement and trust.

Finally, this study primarily focused on the direct and indirect effects of anthropomorphism on
trust, without considering other moderating or mediating factors. Future research should
explore additional psychological, contextual, and technological variables, such as Al awareness,
Al familiarity, prior chatbot experience, perceived system credibility, or interaction frequency to
construct a more comprehensive model of trust in chatbots.

Conclusion

This study provides new insights into chatbot anthropomorphism and trust. We found that
chatbots with anthropomorphic cues can evoke higher levels of social presence among users.
Our results also challenge the existing assumption by showing that anthropomorphism does not
directly influence trust; rather, its effect operates through social presence. In information and
emotional-support chatbot contexts, social presence emerged as an important mediating
variable, serving as a bridge between anthropomorphism and trust. These findings provide
empirical support for the applicability of the CASA paradigm and social presence theory in
chatbot contexts, highlighting the role of anthropomorphic cues and social presence in shaping
users’ perceptions and interactions. We also discussed the potential of parasocial interaction
despite its non-significant statistical effect, and suggest that this construct deserves further
examination in future research. This study offers meaningful practical implications. Specifically,
chatbot developers should integrate human-like cues that align with users’ social expectations
and psychological needs, reflecting the principles of human-centred design in information
services, to foster appropriate levels of trust and more effective human-AI interactions. At the
same time, it is necessary to recognise the risks of excessive trust and promote more responsible
and ethical use. Overall, these findings may help improve user experience, optimise chatbot
effectiveness, and provide guidance for the development of related industries and applications.
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Appendix A. Stimulus materials
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Type a message...
Type a message...

Figure 1. Stimulus materials (original Chinese version).

Left: anthropomorphic condition (human-like chatbot); Right: non-anthropomorphic condition (machine-
like chatbot).

e Hello, | am Xiao Yi. I'm happy to chat with you. No [ej Hello, how can | assist Wu?
matter what problems or worries you are facing, | :

vill do my best to help. | hops aur convarsation will
make you feal relaxsd and heppyl & I've been feeling really down and anxious lately,

and | don't know what to do. Do you have any

I'va been feseling really down and andous lalely,

i ¥l
and | don't know what to do. Do you have any suggestions?

suggestions?

[gJ Emotional fluctuations are common. It is
©  rsouncsive ouve veenuncer st ass recommended to try relaxation techniques such as

lately, and I'm sarry lo hear that. But don't warry, ) o )
thesa feelings are temporary. Have you tried doing deep breathing or meditation, which may help

something relaxing, like deep breathing or reduce anxiety.
meditation? | think these could help sase your
stress.

I've tried meditation, but it didn’t seem to help. | still

feel very anxious.

I'va tried meditation, but it didn't seem to halp. | still

feel very anxicus,

0
e e R v i B you could consider adjusting your routine to

immediately. You could also try other ways (o relax, ensure sufficient sleep and moderate exercise.
ke listening to music or taking a walk in the park? Maintaining regular habits may help improve your
Take it slow, den't put too much pressure on emotional state.

yourself. I'll be here with you the whole time!
Things will get better! <%

= Type a message...
Type a message...

= e

Figure 2. Stimulus materials (English-translated version).

Left: anthropomorphic condition (human-like chatbot); Right: non-anthropomorphic condition (machine-
like chatbot).

Note. The original chatbot interaction scripts were presented in Chinese because the experiment was
conducted on Credamo, a Chinese online crowdsourcing platform, and all participants were native Chinese
speakers. To ensure clarity for international readers and to maintain transparency in reporting, an English-
translated version of the stimulus materials is also included.
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