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Abstract 

 

 

Future media represented by artificial intelligence (AI) and immersive media 

have become the focus of social attention. Most of the researchers focus on new 

media’s influence on society but rarely discuss the communication between 

humans and artificial intelligence from the perspective of individual experience. 

In recent years, many health communication products apply immersive media and 

AI robots in them to improve people’s engagement when they are exposed to 

health information. This study proposes an experiment (N = 120) based on a 

health educational video recorded on a VR game “Sharecare You” with a robot 

who introduced lung, to test the effect of the robot’s voice gender, and immersive 

level on people’s perceived anthropomorphism, social presence, and user 

engagement. The results show that the gender of the robot’s voice has indirect 

effects on both credibility and enjoyment via anthropomorphism. However, the 

voice’s gender shows no significant effect on social presence. As for the level of 

immersion, it has no effects on either social presence, anthropomorphism, 

credibility, and enjoyment. The present study contributes to the human-machine 

interaction in health communication and immersive context. The study also 

elaborates on the practical implications of the application of immersive media in 

health communication. 

 

 



iii 

 

Acknowledgements 

 

I would like to thank my supervisor Xinzhi Zhang and Steve Guo, for their 

guidance throughout this project. 

 

 

 

 

 

 

 



Table of Contents 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

List of Tables, Figures, Symbols and Abbreviation……………………………...1 

Introduction……………………………………………………….……………..2 

Method……………………………………………………….………………….34 

Results……………………………………………………….………………….40 

Discussion……………………………………………………………………....46 

Reference List…………………………………………………………………..52 

 

 

 

 

 

 

 

 

 



1 

 

List of Tables, Figures, Symbols and Abbreviation 

 

Tables 

1. The averages (with standard deviations in parenthesis) and F values for 

anthropomorphism and social presence at various levels of 

immersion…………………………………………………….………….…40 

2. The averages (with standard deviations in parenthesis) and F values for 

anthropomorphism and social presence between different voice’s 

gender………………………………………………………………………41 

3. Results of the hypotheses…………………………………………….…….44 

 

Figure 

1. Comparison of the effect of the voice’s gender and level of immersion on 

perceived social presence, anthropomorphism, credibility, and 

enjoyment…………………………………………………………………44 

 

 

 

 

 

 

 

 

 

 

 



2 

 

Introduction 

Immersive media more and more receive attention these days. It has been 

researched in many different disciplines, including gaming, treatment, teamwork, 

and communication (Kang et al., 2018). Most of the researchers focus on 

immersive media’s influence on society but rarely discuss the interaction between 

humans and immersive media from the perspective of individual experiences, 

such as people’s perceived credibility on media. It is important to seek ways for 

communicators to engage the users. 

One way is to utilize anthropomorphism. For example, by designing a robot 

as a communicator. People may be exposed to different forms of robots such as 

chatbots, non-player characters (NPC) in video games, and voice assistants on 

mobile phones. It is important to understand how people engage in immersive 

digital media and perceive robots in immersive environments. 

Robots’ anthropomorphic cues in virtual environments have an impact on 

people’s user engagement. Some studies found that an anthropomorphic cue 

influenced people’s judgment of information credibility because they treat 

computers as humans sometimes mindlessly (Kim and Sundar, 2012).  

One of the anthropomorphic cues discussed extensively is gender. People’s 

trust and engagement may be affected by the gender of the communicators, 

because of the gender stereotype. Several studies (Chin and Robison, 2020; Lee, 

2004; Tabassum and Nayak, 2021) have found that male communicators are 

perceived as more credible than female communicators because people would 
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think males are more capable. Female communicators, on the other hand, are 

usually associated with being more caring and intimate (Robison, 2020). In the AI 

and human-machine communication domain, Kelly (2020) found that a female’s 

voice from a virtual assistant would be regarded as more credible than a male’s 

voice.  

Another factor that affects people’s engagement is the level of immersion. 

Immersion is a full, realistic experience in which a person suspends disbelief and 

believes he or she is genuinely in a mediated environment (Dede, 1996). Many 

studies have found evidence to prove that a higher level of immersion will 

improve people’s perceived credibility (Kang et al., 2018; Vettehen et al., 2019) 

and enjoyment(Jennett et al., 2008; Nah et al., 2011) of the immersive media. 

Many health communication products combine diverse media and AI bots to 

improve people's engagement when exposed to health information. Some 

researchers discovered that using a combination of visual and textual signals can 

help to simplify health information so that audiences are more likely to be 

interested and have a positive attitude toward the messaging (Muzumdar and 

Pantaleo, 2017). As a result, public health experts begin to experiment with other 

channels for disseminating health information. This study will test whether gender 

as an anthropomorphic cue and the level of immersion effectively improve health 

information communication effects. 

As for health educational products, the main purpose of it is to let people 

learn health information effectively. If people have a bad impression of the 
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information's legitimacy, they will reject it. So, credibility is one of the 

engagements that will be explored. Users' perceived credibility will also improve 

as a result of their delight throughout the games (Sundar, 2008), so enjoyment is 

another factor that will be measured. 

Testing the impact of the robot's voice gender and immersion level on 

people's impression of anthropomorphism and user engagement is one way to 

expand on the empirical basis provided by prior studies. For that purpose, an 

online experiment (n = 120) was run to determine the impact of the amount of 

immersion (high immersion vs. low immersion) and the source's voice gender 

(male vs. female) on information credibility and enjoyment using the theoretical 

processes outlined by Sundar’s MAIN model (Sundar, 2008). The research on 

media enjoyment, information credibility, gender stereotypes, level of immersion, 

anthropomorphism, and social presence is reviewed in the sections that follow. 

These sections are followed by an overview of the methods, a report of the 

findings, and a discussion of the theoretical implications. 

 

Information credibility 

As the video used in this study is recorded on a health educational game, one 

of the purposes that users watch the video is to learn health-related knowledge. If 

users’ perception of information credibility is low, they would negatively accept 

the information. 

According to Li and Suh (2015), information available on social media 
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platforms often suffers from the relative lack of professional gatekeepers to 

monitor and control the content. The authors pointed out that research on 

information credibility began with the rising interest in its role in the persuasion 

process which was developed by Petty and Cacioppo (1986). In the context of 

information credibility, the ELM model (elaboration likelihood) explains how 

individuals can be persuaded and become persuaded. The main principle of the 

theory is that there are two ways that can influence the information receivers’ 

attitude towards the information, and this includes the central and peripheral 

routes. ELM model suggests that factors like the information receiver’s ability and 

motivation can cause a significant shift in people’s perception of the information's 

credibility. Li and Suh (2015) argued that when people have a higher level of 

ability to evaluate the information's credibility, they will take the central route 

which considers the information content very thoroughly. In contrast, Petty and 

Cacioppo also explain that when individuals have minor levels of ability to assess 

information credibility, they will take the peripheral route and put their effort to 

assess the medium that provides information. As per Drake (2018; p.144) 

credibility comprises both subjective and objective components of the 

believability of the source of the message. It is further pointed out that credibility 

has two key components, one is trustworthiness and the second is expertise, which 

again has subjective and objective components. Drake (2018) further added that 

trustworthiness can also include objective measurements as in the proven 

reliability and expertise can similarly have subjective measurements in addition to 
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objective characteristics of the source of the message in the form of information 

quality, credentials, and certification. A similar opinion has been put forth by 

Daugherty (2012; p.111).  

The study conducted by Golan (2010) explored the credibility in the context 

of mass media and argued that mass media is an important forum used by 

journalists, political leaders, practitioners, and issues advocates to try to inform, 

educate, pursue, and influence media audiences. The author argued that the 

success and failure of such mass media communication efforts will depend on the 

audience’s overall perception of the media's credibility. Berlo et al., (1970) argued 

that the concept of media credibility is a complex and multidimensional construct. 

Research conducted on media credibility has mainly focused on source credibility 

(Sundar, 1998; Greer, 2003) and medium credibility (Gaziano, 1988). Bucy 

(2003) further pointed out that audience variables like age, gender, and race have 

an important influence on both source and medium credibility. The study by Li 

and Suh (2015) concluded that information available on different platforms has 

different evaluation criteria for medium credibility. The authors found no relation 

between medium dependency and its impact on information credibility. The 

authors concluded that individuals who are born in the digital world and age of 

social networking look for information on social media platforms as compared to 

individuals who rely on traditional media and are likely to be less dependent on 

the media. Li and Suh (2015) found that interactivity of the medium was critical 

to establishing information credibility, in addition to a positive relationship 
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between medium transparency and information credibility. This suggests that 

individuals’ social media platforms are independent of the traditional media like 

TV and newspapers or the mainstream corporate-controlled media, there allowing 

the authors of the information to present their messages or opinions in a 

transparent manner.  

 

Enjoyment 

Another dependent variable is enjoyment. As our experiment is based on an 

educational VR game, one of the purposes that users watch the video recorded on 

the game is to have fun. Users’ perception of enjoyment during the games will 

improve their perceived credibility (Sundar, 2008). So I also want to measure the 

users’ enjoyment of the video after watching it. 

Tamborini et al. (2010) argue that while most scholars have agreed that 

enjoyment is a satisfying response to the use of media, researchers like Vorderer et 

al., (2004) and Nabi and Krcmar (2004) have defined it alternatively as a display 

of emotion, an attitude, a combination of affect and cognition, and other forms of 

unspecified positive reaction to the media content. Ryan et al. (2006) research 

focused on media enjoyment as the satisfaction of needs, especially concerning 

the psychological well-being using video games as the stimulus materials. The 

study provided evidence that there is a positive relationship between attributes of 

the video games and satisfaction of the need and the evidence relationship 

between the need satisfaction and subsequent enjoyment. The extended studies 
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conducted by Ryan et al. (2006) affirmed that enjoyment was positively correlated 

with the satisfaction of autonomy, relatedness needs, and competence. The authors 

experimentally demonstrated that satisfaction with autonomy and competence 

needs were associated with higher levels of enjoyment, especially during the 

playing of video games. It was further found that relatedness satisfaction after 

playing video games was also found to be correlated with higher levels of 

enjoyment. From the experiments of Ryan et al. (2006), it is concluded that media 

enjoyment is the need satisfaction achieved after playing video games. 

Another interesting conclusion has been put forth by Rogers et al., (2016) 

where the focus on media enjoyment was explored as a function of the control 

over the characters. The authors argued that media enjoyment has been a topic of 

research and interest because of its impact on the attitudes and behaviors of the 

audiences in addition to its commercial application. Zillmann (2000) and Rubin 

(2002) used the Mood management theory focused on the audience enjoyment 

from the perspective of content, uses, and gratifications. It is noted that audience 

enjoyment is either part of the entertainment concept or an important concept in 

its own right. Meanwhile, Nabi et al., (2006) using the disposition theory argued 

that media enjoyment is closely linked with character enjoyment. This means the 

audience of the media like the content when the good guys are shown to be 

rewarded with positive outcomes and the negative characters are punished and 

receive the negative outcome. Using Entertainment theory Zillmann (1996) 

endorses that people often tend to enjoy sad films like Titanic when they are more 
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empathetic and feminine. In this context, Oliver (1993) says people appreciate 

media content to an extent where the content elicits their emotions of inspiration 

and awe. Oliver and Raney (2011) drawing attention to the recent research on 

video games added that hedonic video games were determined based on the nature 

of the game play and the meaningfulness of the video games. Furthermore, more 

hedonic, and meaningful experiences were associated with the video games when 

the players felt control over his/her character or avatar in the video game (Oliver 

et al., 2016). Rogers et al., (2016) concluded that control over the choices of 

characters can result in a higher perception of control over the characters/avatars 

resulting in higher user enjoyment of the video games. It facilitates a positive 

attitude towards media content and immersion of the user in the new media 

environment. 

 

According to the MAIN model, digital media come with a number of traits 

that influence how those media are later appraised (Sundar, 2008). The 

anthropomorphic heuristic is one mental shortcut discovered by the MAIN model 

that is particularly relevant to the current inquiry. For example, anthropomorphic 

cues in media might activate people's gender stereotypes and have an impact on 

how they judge the media. The level of immersion in media might activate 

people’s social presence heuristic which also affects people’s engagement in 

media. 
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Gender stereotypes 

The heuristic systematic model (HSM) is a classical two-process model of 

information processing proposed by Chaiken in 1980, which is mainly used to 

explain how people receive and process information (Zhang et al., 2014). The 

model holds that people have two modes of information processing: heuristic and 

systematic.  

The heuristic information processing model means that the information 

processor tends to consider fewer or even simpler information cues when making 

decisions, and forms the final decision based on these simple information cues 

(Todorov et al., 2002). The systematic information processing model refers to that 

the information processor will consider various relevant information and make 

detailed thinking and analysis, and finally form a decision and judgment.  

Research by Kim and Sundar(2012) investigated how expertise heuristics, 

particularly those prompted by the existence of avatars that resemble doctors, 

influence individuals' judgments of the trustworthiness of health-related 

information. Heuristics are logical shortcuts to the pre-stored in one's memory 

principles of justice. Everyone is aware that physicians are subject-matter experts, 

therefore when a doctor's avatar offers health information, people are more likely 

to believe it to be accurate. 

Unlike systematic processing that takes place consciously, heuristic processing 

takes place automatically and unconsciously, so the perceiver does not recognize 

the heuristic operation, and only perceives the information as trustworthy (Kim 
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and Sundar, 2012). For example, Armstrong and McAdams (2009) found that 

male journalists were deemed more credible than female journalists. 

Machines’ represented gender would also arouse people’s gender stereotypes 

and heuristics, which impacted user engagement. For instance, Nass et al. (1997) 

discovered that the speech output of computers sparked gender prejudices. Both 

female and male participants in the Nass et al. (1997) study judged the computer's 

female voice as less amiable and more educational about love and relationships 

than the male sounds. Lee (2004) discovered that a computer with a masculine 

persona generated increased compliance from female participants when the 

messages were about sports. People judge the quality of information on the 

computer’s represented gender rather than the content when people’s heuristic 

information processing is activated. 

Sharecare YOU has a voiceover to introduce health knowledge, which 

interests me to think about the role of the voiceover. In Kim and Sundar’s (2012) 

study, they proposed a MAIN model and explain the features of a communicator’s 

agency such as the narrator’s voice had an impact on people’s perception of the 

information.  

This study will test whether computers’ male and female voices have a 

different effect on users’ perception of credibility. If the difference exists, this 

study will explore whether a VR environment increases or decreases the gap. 

Gender stereotyping continues to occur, and it is often transmitted through 

media, and also through social, educational, and recreational socialization which 



12 

 

further promotes gender prejudice and discrimination (Tabassum and Nayak, 

2021). Chin and Robison (2020) in their article explored how AI bots and voice 

assistants continue to reinforce the notion of gender bias. It is argued that AI Bots 

and voice assistants promote unfair gender stereotyping. For example, various 

customer-facing robots like automated waiters, childcare providers, and even 

security guards around the world feature gendered names, voices, and also 

appearances. Let's take for instance America, Alexa, Siri, Google Assistant, and 

Cortana (which make up 92.4% of the market share of smartphone assistants in 

the U.S) have traditionally featured only female-sounding voices. Robison (2020) 

further noted that pointed out that while personal assistant bots are almost entirely 

females, the bots characterized by roles as “serious business” for instance finance 

and law are almost entirely males. Interestingly, this reflects the current status of 

employment where females and overrepresented in secretarial roles and men are 

overrepresented in the finance world and the addition of gender stereotyping 

further intensifies the gender gap prevalent in employment. Rossen (2020) found 

that Amazon’s Alexa was chosen to have a female voice as the test users for Alexa 

responded more strongly to the female voice. On the other hand, Microsoft’s 

Cortana found that the female voice embodied the qualities they expected in the 

digital assistant as supportive, trustworthy, and helpful. It was further speculated 

that both men and women exhibit warmth towards female voices while they 

exhibit divisiveness to the masculine voice. Kelly (2020) argued that one of the 

main reasons for all the voice assistants to be female is because they are 
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considered assistants. They are the form of digital helpers who not only organize 

but also help in keeping track of things, play music, and be idle unless asked to 

perform tasks. Kelly argues that since AI voice assistants are essentially like 

secretaries and females have been traditionally known for filling in the role of 

secretaries for years, it is natural that this trend will continue. Citing the theory 

given by Stanford University professor Clifford Nass and a CNN interview in 

2011, it was further pointed out that AI voices are essentially females because 

people are programmed from early development stages to like the women's voice 

better as they find the women's voice more appealing. Clifford connected this 

programming and development with the early stages of development of babies 

where they spend time in the mother’s womb listening to their voices all the time.  

Moving behind the gender stereotyping evident in the case of AI voice 

assistants, this gender stereotyping is also evident in other conditions. For 

example, bedtime stories are often told by females, perhaps because humans 

associate women’s voices to be softer and more comfortable. Whereas soccer 

commentators or in general sports commentators are usually male because male 

voices are perceived to be more powerful to encourage and inspire people. 

Bonaire's network of media schools offered more interesting details on this aspect 

and pointed out that female sports broadcasters were not commonly seen in the 

commentary booth or side-lines as people often thought women to be less 

competent than male sports broadcasters. Women are often perceived to be eye 

candy and this thought process continues to date (Beonair.com, 2022). Boczek et 
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al., (2022) also stressed that gender-based marginalization and discrimination is an 

ongoing concern in sports and an issue of sports equality. It is argued that female 

reporters were found be to more appropriate for female sports and further 

affirming the notion of gendered voice, Greer and Jones (2012) concluded that 

sports commentators were perceived to be more competent if they reported on a 

gender-appropriate sport. For instance, females were considered competent 

commentators when they commented on female sports like volleyball compared to 

male sports like basketball or football.  

Jacob (2020) cited Medill’s study to determine the preference for both female 

voices and local accents. It was found that female newsreader was rated more 

credible as compared to male readers, especially when reading in the local accent. 

It was further found that both male and female audiences preferred a female voice 

over a male voice in terms of smartness and credibility associated with the female 

readers. Searles et al., (2017) in their study explored the effects of men's and 

women's voices in political advertising and concluded that male voices are not 

universally more effective than female voices. Contrary to some claims, there are 

situations the credibility of the male voices can be even less effective than 

expected. Searles et al., (2017) drew attention to the overreliance on the male 

voice over the female voices considering the long dominance of men in the voice-

over industry. The industry is often accused of being reluctant in hiring female 

voice-over artists or announcers as this is associated with the belief that men's 

voices are found to be more authoritative and therefore more convincing than the 



15 

 

female voice.  

Marecek et al., (1978) quoted one of the leading advertising agencies of 

1970s spokesmen, “a man knows what he’s talking about and has automatic 

credibility on TV”. Providing scientific evidence Gilmartin (2011) further pointed 

out that the gender of the voice-over announcer conditions the individual’s 

response to a television advertisement. It is further added that males are 

considered more knowledgeable when giving information about the technical 

attributes of products while women are considered more knowledgeable and 

credible when describing a product in reference to relationship, love, etc. Searles 

et al., (2017) concluded that in order for the voice to enhance the credibility of the 

information or the content, it is important to match the voice with the content and 

the delivery style of the message rather than the gender. Garber (2012) claims that 

low-pitched voices are a social attribute and they do not depend on gender and 

also social context. It is pointed out that low voices or masculine voices are 

considered an asset to those who seek leadership roles and professional life and 

beyond. It is stressed that people usually prefer low voices because it is assumed 

that low voices say something beyond words and the meaning they intend to 

communicate. Men with low-pitched voices are considered to be physically 

stronger, more competent, and therefore more trustworthy. On the other hand, 

female with low voices is perceived to be less trustworthy and less physically 

stronger.  

Martín-Santana et al., (2017) in the context of radio evaluate the impact of a 
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spokesperson's voice influencing credibility and stress that spokesperson 

credibility is a resource that can increase the effectiveness of the message being 

conveyed and the voice of the speaker and voice quality also affects the listeners. 

The researchers using the 2×2×2 experimental design via eight radio programs 

found that while few studies prove or reject the hypothesis of male voices having 

higher effectiveness as compared to female voices despite the prevalence of the 

male voices over females in radio. Rodero et al., (2012) claimed that male voices 

are generally considered to be deeper, authoritative, persuasive, and convincing 

than female voices. There is a perception of male voices believes to be generating 

higher credibility than females. Brann and Himes (2010) examined the perceived 

credibility of the male versus female television newscasters and determined that 

male newsreader was rated to be having higher competence, extroversion, and 

composure. The authors cited a range of scholarly sources and pointed out that 

uncontrollable physical characteristics like age, race, sex, and physical 

attractiveness are powerful factors influencing information credibility as well as 

an individual’s perception of the credibility of the sender of the message. 

From the previous section, it is determined that users do relate information 

credibility based on the gendered voice used in different forms of media. In terms 

of enjoyment, Kowert and Quandt (2017) found that sex-based discrimination is 

extremely present in the online gaming space wherein a character or avatar when 

controlled by a woman (as in the hearing of the woman's voice in the game) is 

resulting in receiving negative comments from the player as compared to players 
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hearing a male voice or no voice at all, regardless of their in-game performance. 

Oliver and Raney (2011) defined enjoyment as the hedonic pleasures wherein a 

meaningful experience is related to a more profound experience like watching a 

heart-warming movie. According to Yonata (2016) citing the research conducted 

by ConverisonXL determined that in terms of trustworthiness, the female voice 

was preferred over the male voice irrespective of whether the voice-over is done 

by a professional or an amateur. A similar finding was derived concerning the 

female voice being attractive as compared to a male voice. Irrespective of whether 

the female voice was professional or unprofessional, audiences are mainly 

inclined toward the female voice for entertainment. However, in the context of 

enjoyment, Rogers (2020) found that overall male announcers provoked a greater 

feeling of enjoyment and lowered the feeling of the cognitive load than female 

announcers. More clearly, it was determined that when listening to a male voice 

announcer, the audience was required to put in less work, and thereby the level of 

fun experienced was more regardless of the gender of the audience. This is 

primarily because people do not like to feel challenged either while playing games 

or watching a game, wherein a female’s voice is considered something out of the 

ordinary and thereby leading to increased cognitive load and stress. Offering 

another interesting result from his study, Rogers (2020) endorses that women’s 

enjoyment was not impacted by the gendered voice, unlike men. 

 

The Level of Immersion  
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VR is a computer simulation system that can create and experience a Virtual 

World. It makes use of a computer to generate a simulation environment, which is 

a multi-source information fusion interactive 3D dynamic view and system 

simulation of entity behavior.  

One of the booming trends in the VR industry is VR gaming (Lin, 2017). VR 

game is a new generation of computer games with VR technology, which provides 

players with a realistic first-person perspective of the game action. Participants 

experience and influence the gaming environment through a variety of VR gaming 

devices and accessories, including VR headsets, sensor-equipped gloves, and 

manual controllers.  

McMahan (2003) noted that total photo and audio realism is not a mandate 

for the virtual reality environment to produce the player's sense of immersion, a 

sense where the players feel they are in the real world and complete. While over 

the years VR gamers and producers have been trying to achieve this audio and 

photorealism in VR games. Over the years with the development of VR 

technology, it has been determined that with large game screens and better 

surround sound, VR games are emerging to be highly immersive. The author 

identified that the player's expectation of the game environment must match their 

perception of the real environment very closely, the actions of the user of the 

games should not have a trivial impact on the environment, and conventions of the 

game world need to be consistent throughout to drive user engagement.  

Kukkakorpi and Pantti (2020) noted that VR and other forms of immersive 
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technologies are able to introduce new forms of immersive emotionally 

compelling narratives. VR creates an illusion of an accessible place for the users 

that provides them with visceral experiences and additional opportunities for of 

exploration the place. Studies conducted in VR journalism have determined that 

immersive technology offers a very strong emotional experience to the users and 

thereby allowing them to experience the stories from a first-person perspective by 

being part of the complete story narrative and settings. Sundar et al., (2017) opine 

that the notion of being in the game is only a one-person-related cognitive factor. 

However, the level of realism and interaction applied in VR affects the perception 

and engagement of the users. This is primarily because the VR environment 

becomes responsive to the movements and interaction of the users with other 

players during the gaming experience and thereby intensifying the user’s presence 

in the game. Zhang et al., (2017) extending on this added that users feel two forms 

of immersion in the virtual environment, one is spatial immersion and the second 

is emotional immersion. Spatial immersion is referred to the user’s engagement 

with the physical environment whereas emotional immersion is the user’s 

emotional engagement with the characters.  

Before exploring the effect of media immersion, it is important to understand 

different types of immersive media and immersion’s measurement in academia.  

There are many different kinds of immersive media, such as virtual reality 

(VR), augmented reality (AR), mixed reality (MR), and 3D content.  

Virtual reality (VR) is the most popular immersive media format. It entails the 
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use of a virtual or digital environment to substitute for a physical location. VR 

uses head-mounted displays and sensors to fully immerse the viewer in a digital 

environment (Ivanova, 2018).  

Augmented reality (AR), places digital material in a physical setting. It allows 

people to enhance their actual surroundings rather than replace them (Ivanova, 

2018).  

Mixed reality (MR) combines the physical and digital worlds in a way that 

allows them to coexist. Mixed reality experiences can involve holograms or 

holoportation, and they provide a far higher degree of interactivity than 

augmented reality (Speicher et al., 2019).  

3D content includes 3D films and photos, which enable you to immerse 

yourself in a one-of-a-kind image or video. It allows for complete immersion in 

the media, but without the use of a smartphone or comparable device, there is 

typically no method of actively engaging with the information (Isgro et al., 2004). 

 As the immersive level is one of the independent variables that need to be 

controlled, we need to understand the way to control the immersive level before 

the experimental design. In Slater et al.’s (2009) study, they stated that immersion 

refers to the number of sensory data channels created and the degree to which the 

sensory data is presented in a format that is compatible with our sensory 

apparatus' capabilities and expectations. Based on this statement, this study can 

measure the level of immersion by some objectively measurable features of the 

immersive environment.  
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 Slater et al. (2009) listed the five main aspects of features of the immersive 

environment to measure the immersive level. First, the display system, which 

means the type of display device. For example, a head-mounted device provides 

more immersion than a 2D screen. Second, the display system’s properties, 

including its resolution ratio, the field of view, the stereo, and color resolution. 

Images cannot have a good association with real vision because of the restricted 

visual field of view and low spatial and color resolution. Third, the level of 

interactivity, such as the extent of head and body tracking. Fourth, the extent to 

which sensory modalities are generated at all. It means that the degree that users 

can perceive the smell and touch in the virtual environment also matters at the 

immersive level. Last, the rendering algorithms and interaction paradigms that are 

supported in the software. 

 To simplify the experimental design, this study will let all the respondents 

view a video on a 2D screen, so I only consider the way to control the display 

system’s properties to control the immersive level. 

 A few studies have tested some of the display system’s properties that would 

affect the system’s immersive level. One example is frame rates. Salmon et al. 

(2011) conducted an experiment that effectively illustrated the benefits of greater 

frame rate capture and presentation as a method of increasing the quality of 

television systems with various spatial resolutions. To provide a genuinely 

immersive experience, higher frame rates are essential to provide greater realism 

in motion representation. 
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 Another display system’s property that may affect the immersive level is the 

field of view. Duh et al. (2001) did a within-subjects experiment and found that 

with expanding field of vision, individuals displayed higher postural instability. 

Using the city scend, a very high rise in the disturbance was discovered between 

150° and 180°. 

 The field of view is not locked down by the display device’s physical 

parameter. Users can change the field of view by interaction. Most immersive 

applications allow users to pan, zoom and rotate the 3D objects in them to extend 

the field of view (Mendes et al., 2018). Some scholars about immersive video 

games used players’ ability to change their viewing angle and zoom to control 

their perception of the immersive level (Christou, 20214).  

As for academia, scholars show that an immersive environment will affect 

people’s perception of the media. In Kang et al.’s (2018) study, they examined the 

effect of VR on news credibility. They made a comparative experiment and found 

that "In terms of news trustworthiness, both the VR group and the 360-degree 

group wearing the headset were higher than the non-exposure group." Vettehen et 

al. (2019) stated that immersive media such as 360-degree video news rated their 

presence, enjoyment, and credibility higher.  

Scholars have found VR’s effect on health information propagation. 

Compared with traditional health promotion messages, VR can enhance the 

message by reducing the temporal distance of risk and emphasizing its urgency 

(Ahn, 2015). So that audiences will have more intentions to learn the health 
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information. 

Immersion has its foundation in the notion of flow and cognitive absorption 

as well as temporal disassociation and awareness of the surroundings become the 

indicators of higher enjoyment and engagement. Tonietto and Barasch (2020) note 

that the advancement in technology has opened new opportunities for the users to 

create content about the experience they continue to unfold, and behavior has 

become almost omnipresent. The authors have used the sense of immersion as the 

feeling of engagement and experience and pointed out that immersion experienced 

by the users is the heightened level of absorption, the sense of losing self in the 

game experience. When immersed, users feel more engrossed in the experience 

and thereby feel less connected with the outside world. In this sense, the by-

product of the immersion can be identified in the form of the absence of temporal 

awareness and individuals experiencing altered perceptions about the time. There 

are times when people have reported to have lost the sense of time and often find 

themselves surprised at how long they have been performing an activity says 

Wood et al., (2007).  

In the context of consumer media, Bezdek et al., (2013) and Gerrig and 

Jacovina (2009) notes that an individual simply expresses one’s idea and thoughts 

while reading a novel or even watching television like yelling at a character or 

suggesting the character to watch out is indicative of higher immersion. Gross and 

Levenson (1997) in this context further suggested that inhibiting this self-

expression and reactions can result in undermining the immersion. From the 
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perspective of enjoyment, it is noted that while immersion in the content in itself 

is an expression of enjoyment, companies are investing substantial resources to 

create experiences for the users that result in maximizing their level of enjoyment. 

Chitturi et al., (2008) suggested that consumers who enjoy themselves are more 

likely to not only engage themselves in similar experiences in the future but also 

share word of mouth. Jennett et al., (2008) endorse that being in a highly 

immersive experience is an inherent representation of enjoyment and pleasure. 

Furthermore, immersion is related to the outcomes in the form of increased 

interest, enthusiasm, and increased emotional involvement.  

Brown and Cairns (2004) drawing on the transportation theory suggested that 

immersion has a very crucial role in the enjoyment and this enjoyment can be 

created or damaged based on the characteristics of the game. It is noted that 

transportation theory suggests that enjoyment can be increased or creased based 

on the sense of immersion experienced by the individual in a narrative 

environment. Offering an interesting take on immersion and enjoyment, the author 

noted that while immersion is presence, enjoyment is the consequence and here 

the presence and enjoyment have been found to be correlated to each other. As 

such Nah et al., (2011) noted that immersion enhances the sense of engagement 

for the gamers in the gaming environment and thereby leads to enjoyment.  

 

Anthropomorphism 

Human machine communication (HMC) refers to the communication that 
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occurs when one of the communicating parties becomes a machine (Nass and 

Moon, 2000). Similar to human-human communication, HMC is also a process, 

and the two sides of communication (man and machine) will interact with each 

other.  

Because traditional machines such as typewriters and sewing machines have 

no consciousness and sensibility, communicating with machines seems 

impossible. According to Franz Reuleaux's definition, a machine is composed of a 

series of objects that move under the action of forces (Moon, 2003). People can 

use the forces of nature to do work through these objects to complete specific 

movements (Moon, 2000).  

However, when the technology Artificial Intelligence (AI) comes up, 

machines are endorsed with wisdom. Machines gradually become non-human 

communicators and “live” in human society. Today, the concept of chatbots, social 

service bots, and AI chess players is slowly becoming familiar to us. Machines 

become more and more intelligent and more like a human.  

HMC is an emerging area that focuses on communication research among 

humans and machines. Guzman & Lewis (2019) defined HMC as an area that 

focused on people’s interactions with technologies that had a communicative 

function, which was apart from mere interactive objects.  

Based on an HMC theory framework, Guzman & Lewis (2019) proposed a 

research agenda that contained three approaches that researchers could rely on and 

explore more questions about communicative AI technologies. First, Functional 
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aspects. People understand these devices and applications as communicators 

through functional dimensions. Second, relational aspects. People connect to these 

technologies through this relationship dynamic, and in turn to themselves and 

others. And third, metaphysics. Metaphysical meanings arise from the blurring of 

ontological boundaries that constitute human, machine, and communication.   

Our study will base on the relational aspect of AI communicators in Guzman 

& Lewis’s research agenda and explore the differences when people communicate 

with machines and other humans. So we should know whether humans treat 

machines similarly as they do to other humans during the communication 

procedure. The later sections will discuss it. 

Except for machines’ intelligence, human-like technologies develop fast these 

years, which makes people confused about the identities of machines especially 

robots sometimes (Guzman and Lewis, 2019). Some chatbots are designed with 

more human attributes such as gender, age, and personality. For example, Little 

Ice, a chatbot developed by Microsoft, was specifically designed for a 17-year-old 

girl with a lively and outgoing, sometimes naughty personality (Mou and Xu, 

2017).  

Even though most people still believe that machines are not human no matter 

how they look or behave like a human, people may treat machines as humans 

mindlessly especially when social cues are present during communication(Kim 

and Sundar, 2012). 

Computers Are Social Actors Paradigm (CASA) was the first theory that 
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explained how humans treat machines during HMC processes, which suggested 

that humans treat machines like humans (Mou & Xu, 2017). Mou & Xu (2017) 

concluded that people applied social norms and rules when communicating with 

machines, such as applying politeness to machines, perceiving gender 

characteristics to machines, and judging the quality of the content in the machine 

by the machine itself. These studies suggest that computers generate unconscious 

social responses when social cues are present in the interface (Kim & Sundar, 

2012).  

One of the explanations for social interaction with computers mindlessly is 

anthropomorphism, which means participants mistakenly believed that computers 

deserved to be treated like humans (Kim & Sundar, 2012). Nass & Moon (2000) 

argued that anthropomorphism involves a deliberate and sincere belief in the 

human characteristics of an object", and most of their participants were adults 

who denied their social behavior toward the computer in the experiment.  

However, anthropomorphism could also be mindless so even if the 

participants thought the computers were not man-like, they may mindlessly apply 

social norms from communication with humans to communicate with computers 

(Kim and Sundar, 2012).  

With the rapid development of artificial intelligence technology and other 

similar technologies, human-machine interfaces are becoming more and more 

natural. Therefore, the above conclusion about human beings' social response to 

machines is purely based on today's technology (Mou & Xu, 2017). Virtual reality 
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(VR) has received great attention in both academia and industry, which interests 

the author to explore immersion’s effect on users’ perception of 

anthropomorphism and user engagement (Kang et al., 2018).  

 

H1. Participants who are exposed to a highly immersive video will show a greater 

degree of anthropomorphism than those not exposed to a low immersive video. 

 

 Gender stereotypes can influence users perceived anthropomorphism. 

People's views of anthropomorphism may be linked to their perceptions of 

androgyny in virtual imagery. Only if the avatar's gender is explicitly stated can it 

be considered anthropomorphic (Nowak and Rauh, 2005). So, when an assistant 

bot’s voice is aligned with people’s gender stereotypes, anthropomorphism will 

not decrease. But if the assistant bot’s voice is male, which makes people feel 

strange, their anthropomorphism will decrease. 

 

H2. Participants who hear a female voice in the video will show a greater degree 

of anthropomorphism than those who hear a male voice in the video. 

 

In Lee et al.’s (2006) study, they found that a robot’s personality can improve 

people’s engagement when they interacted with the robot. Participants were able 

to effectively identify a robot's personality based on its verbal and nonverbal 

actions. Furthermore, the interaction revealed a variety of complementary 
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attraction effects. When the robot's personality was complementary to the 

participants, the participants enjoyed engaging with it more than when it was 

comparable. Participants' assessments of the robot's intellect and social appeal 

both showed the same complementary attraction effect.  

Nowak and Rauh’s (2005) study found that people were more inclined to 

select to be represented by anthropomorphic avatars because they were seen to be 

more beautiful and believable. Male avatars were rated as less appealing than 

female avatars by the participants.  

Seo’s (2022) study investigates the impact of the gender and 

anthropomorphism of service robots on client responses. Female service robots 

provide greater pleasure and satisfaction than male service robots, according to 

the results of the suggested moderated mediation model, and their impact is 

magnified when anthropomorphism is strong rather than low. 

 

H3: Anthropomorphism is positively related to perceived credibility.  

 

H4: Anthropomorphism is positively related to enjoyment.  

 

H5: The voice’s gender will have an indirect effect on message credibility via 

anthropomorphism. 

 

H6: The voice’s gender will have an indirect effect on enjoyment via 
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anthropomorphism. 

 

H7: The level of immersion will have an indirect effect on message credibility via 

anthropomorphism. 

 

H8: The level of immersion will have an indirect effect on enjoyment via 

anthropomorphism. 

 

Social presence  

Presence is people’s reaction to immersion (Slater et al., 2009). As discussed 

above, the immersive level is a degree that can be objectively evaluated. It refers 

to some technical parameters of an immersive system such as the field of view 

and the frame rate of the display device. Presence is people’s perception of the 

immersive level, so different people can have different levels of presence in the 

same immersive system (Slater et al, 2009). Although immersion and presence are 

different concepts, many scholars have found the relationships between them with 

empirical studies (Vettehen et al., 2019). This study will test whether a higher 

immersive level causes a higher perception of the presence in a healthy 

educational immersive game, which has not been tested before in academia. 

It is important to understand the definition of presence before exploring its 

relationship with immersion. Nowak and Biocca (2003) stated that presence was a 

very broad concept. As for the current definitions and conceptualizations of 
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presence, Biocca et al. (2003) concluded in the literature review that presence is 

typically described as a combination of two terms. 

The first one is telepresence, which is also called physical presence or spatial 

presence. Telepresence is a collection of technologies that allow a person to feel as 

if they were present, or to give the impression or effect of being present, at a 

location other than their real location, using telerobotics. Telepresence necessitates 

the interaction of the users' senses with certain stimuli in order to provide the 

impression of being in another location. Users may also be given the opportunity 

to influence the distant location. In this situation, the user's position, motions, 

actions, voice, and other characteristics may be sensed and transmitted to a remote 

site to achieve this effect. As a result, data between the user and the distant 

location may move in both directions. 

Another term is social presence. Social presence refers to the experience of 

"being together with another," comprising primordial responses to social stimuli, 

simulations of "other minds," and automatically created models of the 

intentionality of others, such as humans, animals, agents, gods, and so on. 

Because telecommunication technology moderates social presence, it is more 

correctly defined as mediated social presence or social telepresence (Biocca et al, 

2003). This study will use the term “social presence” to be in keeping with the 

studies in this area. 

Compter’s incongruity can impact social presence. In Nowak and Biocca’s 

(2003) study, they assumed that in a virtual world, people would feel a more 
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social presence with partners represented by high-anthropomorphic images than 

with partners represented by low-anthropomorphic images. However, the result 

was the opposite. They explained that the high-anthropomorphic images increased 

users’ expectations, and the high expectations caused incongruity, which 

decreased users’ social presence. 

 Lee and Nass’s (2005) study suggested that when a computer’s voice was 

incongruous with the text’s personality, users would feel a weaker social presence. 

The incongruity can also be caused by gender stereotypes. While personal 

assistant bots are virtually completely female, bots categorized as "serious 

business," such as banking and law, are almost largely male, according to Robison 

(2020). If the personal assistant bots’ voice is male, which is incongruous with 

people’s stereotypes, they may feel a less social presence with the bots. 

 Social presence has an important impact on media engagements including 

credibility and enjoyment. In Kim et al.’s (2022) study, they found that the 

perceived social presence of an AI newscaster is positively related to higher 

degrees of credibility, information-seeking intents, and behavioral intentions when 

listening to a meteorological newscast presented by an AI newscaster. According 

to Kim et al(2021) .'s research, virtual co-viewers' social presence modulates the 

link between social TV participation and social TV enjoyment. Shao and Kwon’s 

(2021) study about Google’s Alexa showed that when consumers utilized the 

Google Assistant bot, their social presence had a substantial impact on their 

pleasure. 
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Mindless anthropomorphism is likely to be used when humanistic cues are 

available on the interface (Kim and Sundar, 2012). In light of this, I anticipated 

that such indications would help respondents remember their experience of social 

presence (i.e., being with an intelligent person), positively influencing their 

assessments of the robot's personality. As a consequence, I put out two opposing 

theories: 

 

H9. Participants who are exposed to a highly immersive video will show a greater 

degree of social presence than those not exposed to a low immersive video. 

 

H10. Participants who hear a female voice in the video will show a greater degree 

of social presence than those who hear a male voice in the video. 

 

I also expected that anthropomorphic signals would impact assessments of 

information reliability and media enjoyment, based on the MAIN model (Sundar, 

2004). 

I think that heuristic processing, as proposed by Kim and Sundar (2012), 

mediates the association between anthropomorphic cues and user interactions 

such as information credibility assessments and media enjoyment in this study. As 

a result, the possible mediation of social presence in the influence of 

anthropomorphic cues on information credibility assessments and media 

enjoyment was demonstrated in this study. 
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H11: Social presence is positively related to perceived credibility.  

 

H12: Social presence is positively related to enjoyment.  

 

H13: The voice’s gender will have an indirect effect on message credibility via 

social presence. 

 

H14: The voice’s gender will have an indirect effect on enjoyment via social 

presence. 

 

H15: The level of immersion will have an indirect effect on message credibility 

via social presence. 

 

H16: The level of immersion will have an indirect effect on enjoyment via social 

presence. 

 

Method 

Participants 

I recruited around 120 (30 for each group) undergraduate students from a 

university in mainland China and provided cash for participating in the 

experiment. During the recruitment, I stated that I only welcome students who are 
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not studying health-related majors to participate.  

 

Design 

To investigate how anthropomorphic cues affect how information 

believability is assessed, a 2 (male or female voice of the narrator) ×2 (high or low 

immersive level）between-subjects factorial experiment was conducted. In order 

to modify anthropomorphic cues, I employed a voiceover to explain health-related 

knowledge on a recorded video of a VR game Sharecare YOU.  

Sharecare YOU is a real-time simulation of the human body that allows 

anyone to freely navigate and explore an accurate 3D model of the human body, 

organs, and natural functions. Customized physiology and simulated disease. 

Sharecare YOU allows customization to display different severe states of illness. 

This game allows users to play in two ways, VR and desktop, which have the 

same content. 

Participants will be randomly assigned to one of four different groups: male 

voice, high immersion (group 1), male voice, low immersion (group2), female 

voice, high immersion (group 3), female voice, and low immersion (group 4).  

 

Materials 

One pre-questionnaire is designed to measure the participants’ intrinsic 

involvement with the issue. After completing the experiment, the participants 

were asked to answer a few questions to measure the dependent variables: mindful 
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anthropomorphism, mindless anthropomorphism, social presence, information 

credibility, and enjoyment.  

 

Male voice vs. female voice 

In the game Sharecare YOU, there is a voiceover to explain health-related 

knowledge. The game supplies both male and female voices for the voiceover. For 

the male voice group, respondents will listen to a male-voice voiceover. For the 

female voice group, respondents will listen to a female-voice voiceover. The 

content and duration of the voiceovers are the same. 

 

High immersion vs. low immersion 

The video that the high immersion group watched had zooming and rotating, 

while the video that the low immersion group watched did not contain zooming or 

rotating. The game content for both groups is the same. As this study does not 

consider interactivity, respondents from both groups are not allowed to use 

controllers during the experiment. 

 

Procedure 

The experiment was conducted in accordance with a plan. Respondents were 

required to read and sign the informed consent form before commencing the 

online experiment. They were also instructed to read the instructions, which 

contained general research guidelines. Following the instructions, participants 
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completed a pre-questionnaire to gauge their level of intrinsic interest in the 

subject. This questionnaire has filler questions to prevent participants from being 

overly sensitive to the goal of the study. 

All participants were required to listen to a three-second recording after 

completing the pre-questionnaire. They need to answer the numbers they heard in 

the record, only the respondents who get the correct answers can continue the 

questionnaire. Then, they were asked to watch the video, which was 110 seconds. 

They were exposed to the same content that contained the same information about 

the lungs. Only the voice of the narrator and immersive levels differed across 

conditions. Once they finished watching the video, participants will be asked to 

finish the questionnaire.  

To measure how attentively people were listening to the health messages, 

attention check questions, manipulation check questions, and a few simple 

questions about lung cancer knowledge mentioned in the game were asked.  

Participants were then required to complete the primary questionnaire, which 

included measures of perceived anthropomorphism, the sense of social presence, 

perceived credibility of the health information provided by the game, and 

perceived enjoyment of the video. 

 

Measurement 

Manipulation check & attention check 

Participants were asked to answer two simple questions at the end of the 
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questionnaire to test the manipulation for the gender of the voice and perceived 

immersive level. The question to test the manipulation for the gender of the voice 

is “Is the voice of robot Little Ai male or female?”, and the question to test the 

manipulation for perceived immersive level is “Does the video change the 

viewing angle and zoom?” If the participant answered wrong both the two 

manipulation check questions, his data will be considered invalid. 

 Participants were also asked to answer another two simple questions during 

the main questionnaire to check their attention. The questions are “Please select 2 

as the answer,” and “Please select 5 as the answer.”. If the participant answered 

wrong both the two attention check questions, his data will be considered invalid. 

 86.3% (120/139) of participants passed both the manipulation check and 

attention check. For the remaining participants, 30 were in group 1, 27 were in 

group 2, 34 were in group 3, and 29 were in group 4. 

 

Information credibility 

To test perceived information credibility, participants were asked to rate to what 

extent they agree with the five statements adapted from Kim and Sundar (2012) 

using five-point scales (“1” describes very disagree to “5” describes very agree). 

The five statements were “The health information taught was reliable”, “The 

health information taught was trustworthy”, “The health information taught was 

sincere”, “The health information taught was honest”, and “The health 

information taught was trustful”, (α = .96, M = 19.40, SD = 5.02). 
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Enjoyment 

To test perceived media enjoyment, participants were asked to rate to what extent 

they agree with the five statements adapted from Fang et al. (2012) using five-

point scales (“1” describes very disagree to “5” describes very agree). One 

statement was deleted because it decreased Cronbach’s Alpha. The remaining four 

statements were “I feel unhappy when playing this game”, “I feel worried when 

playing this game”, “I feel exhausted when playing this game”, and “I feel 

miserable when playing this game” (α = .89, M = 7.88, SD = 4.11). 

 

Mindless anthropomorphism 

To test people’s mindless anthropomorphism, participants were asked to rate to 

what extent they agree with the four statements adapted from Kim and Sundar 

(2012) using five-point scales (“1” describes very disagree to “5” describes very 

agree). The four statements were “The narrator Little Ai is likable”, “The narrator 

Little Ai is sociable”, “The narrator Little Ai is friendly”, and “The narrator Little 

Ai is personal”(α = .86, M = 14.02, SD = 4.24). 

 

Social presence 

To test perceived social presence, participants were asked to rate to what extent 

they agree with the four statements adapted from Lee et al. (2006) using five-point 

scales (“1” describes very disagree to “5” describes very agree). The four 
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statements were “I felt I was in the company of the narrator Little Ai”, “I felt the 

narrator Little Ai was responding to me”, and “While listening to the information 

about lung, I was able to mentally imagine the narrator Little Ai’s appearance”, 

and “I paid much attention to what was being said by the narrator Little Ai about 

lung”(α = .72, M = 11.25, SD = 3.84). 

 

Results 

Hypotheses testing 

For the perceived anthropomorphism (H1 and H2), two-way ANOVA failed 

to find a main effect for the video’s immersive level (F = 1.46, p = .23). Therefore, 

H1 was rejected. A main effect for the voice’s gender (F = 6.30, p = .01) was 

found. That is participants who heard a female voice in the video perceived more 

anthropomorphism than those who heard a male voice, which supports H2.  

 

Table 1 

The means (with standard deviations in parentheses) and F values for social 

presence and anthropomorphism between different voice’s gender. 

Measure Male Female F(1, 120) 

  M SD M SD   

Social presence 10.56 3.51 11.87 4.03 3.58* 

Anthropomorphism 13.02 4.43 14.92 3.88 6.30* 

*p < .05 **p < .01  

 

For perceived social presence (H9 and H10), a two-way ANOVA was 
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employed. The result showed in table 2. The immersive level condition (H9) 

showed no main effect, F (1,119) = 0, p = 1, which not supporting H9. That is, the 

video’s immersive level does not affect participants' perception of social presence. 

For H10, a marginally main effect for voice’s gender was shown, F = 3.58, p 

= .06. That is, participants who heard a female voice in the video perceived more 

social presence than those who heard a male voice, which supports H10.  

 

Table 2 

The means (with standard deviations in parentheses) and F values for social 

presence and anthropomorphism between different levels of immersion. 

Measure Low immersive High immersive F(1, 120) 

  M SD M SD   

Social presence 11.25 3.95 11.25 3.73 0 

Anthropomorphism 14.45 4.22 13.52 4.24 1.46 

*p < .05 **p < .01  

 

For H3, H4, H5, H6, H7, H8, H11, H12, H13, H14, H15, and H16, a 

mediation test for social presence and anthropomorphism was employed to 

examine the role immersive level and voice’s gender played in participants’ 

engaged credibility and enjoyment, using bootstrapping techniques (Preacher & 

Hayes, 2004, 2008). In order to maximise power and minimise Type 1 error given 

the small sample size (n = 120) for this investigation, bias-corrected bootstrapping 

(Briggs, 2006) is an effective strategy (Williams and MacKinnon, 2008). Preacher 

and Hayes' SPSS macro was employed to carry out these analyses. 5000 samples 
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were used to get the bootstrap estimates. 

 

The results showed that H3 (r= .54, p < .01) and H4 (r = .38, p< .01) were 

supported. To test H5 and H6, the indirect effect of the voice’s gender on 

credibility and enjoyment via anthropomorphism was estimated. As shown in 

Figure 1, participants who watched the video with a female voice perceived more 

anthropomorphism, which was subsequently related to both message credibility 

and enjoyment. Both indirect effects were significant because the 95% bias 

adjusted CI for each estimate did not include zero for either bias. For credibility, 

a1b1 = .1.02, 95% CI = [.20, 2.11]. For enjoyment, a2b2 = .72, 95% CI = [.07, 

1.64]. Given these findings, H5 and H6 were supported. 

To test H7 and H8, the indirect effect of the level of immersion on credibility 

and enjoyment via anthropomorphism was estimated. As shown in Figure 1, the 

level of immersion showed no significant effect on anthropomorphism, although 

anthropomorphism significantly relates to message credibility and enjoyment. 

Both indirect effects were not significant because the 95% bias adjusted CI for 

each estimate were different from zero. For credibility, a1b1 = -.49, 95% CI = [-

1.36, .32]. For enjoyment, a2b2 = -.38, 95% CI = [-1.15, .22]. Given these 

findings, H7 and H8 were supported. 

 

The results showed that H11 (r= .24, p > .05) and H12 (r = -.20, p > .05) were 

not supported. To test H13 and H14, the indirect effect of the voice’s gender on 
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credibility and enjoyment via social presence was estimated. As shown in Figure 

1, the voice's gender showed a significant effect on social presence, which did not 

significantly relate to either message credibility or enjoyment. Both indirect 

effects were not significant because the 95% bias adjusted CI for each estimate 

were different from zero. For credibility, a1b1 = .31, 95% CI = [-.04, .93]. For 

enjoyment, a2b2 = -.27, 95% CI = [-1.08, .20]. Given these findings, H13 and 

H14 were not supported. 

To test H15 and H16, the indirect effect of the level of immersion on 

credibility and enjoyment via social presence was estimated. As shown in Figure 

1, the level of immersion showed no significant effect on social presence, which 

also did not significantly relate to either message credibility or enjoyment. Both 

indirect effects were not significant because the 95% bias adjusted CI for each 

estimate were different from zero. For credibility, a1b1 = .00, 95% CI = 

[-.41, .38]. For enjoyment, a2b2 = .00, 95% CI = [-.36, .49].Given these findings, 

H15 and H16 were not supported. 

 

Figure 1 

Comparison of the effect of the voice’s gender and level of immersion on 

perceived social presence, anthropomorphism, credibility, and enjoyment.  

Note. Four models are displayed in the figure. For the voice’s gender, the female 

was coded as 1, and the male was coded as 0. For the level of immersion, the high 

level was coded as 1 and the low level was coded as 0.  
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*p < .05 **p < .01  

 

Table 3 

Results of the hypotheses 

Hypotheses Testing results 

H1: Participants who are exposed to a 

highly immersive video will show a 

greater degree of anthropomorphism 

than those not exposed to a low 

immersive video. 

Not supported 

H2: Participants who hear a female 

voice in the video will show a greater 

degree of anthropomorphism than 

those who hear a male voice in the 

video. 

Supported 

H3: Anthropomorphism is positively 

related to perceived credibility.  

Supported  
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H4: Anthropomorphism is positively 

related to enjoyment.  

Supported  

H5: The voice’s gender will have an 

indirect effect on message credibility 

via anthropomorphism. 

Supported  

H6: The voice’s gender will have an 

indirect effect on enjoyment via 

anthropomorphism. 

Supported  

H7: The level of immersion will have 

an indirect effect on message 

credibility via anthropomorphism. 

Not supported 

H8: The level of immersion will have 

an indirect effect on enjoyment via 

anthropomorphism. 

Not supported 

H9. Participants who are exposed to a 

highly immersive video will show a 

greater degree of social presence than 

those not exposed to a low immersive 

video. 

Not supported 

H10. Participants who hear a female 

voice in the video will show a greater 

degree of social presence than those 

Supported 
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who hear a male voice in the video. 

H11: Social presence is positively 

related to perceived credibility.  

Not supported 

H12: Social presence is positively 

related to enjoyment.  

Not supported 

H13: The voice’s gender will have an 

indirect effect on message credibility 

via social presence. 

Not supported 

H14: The voice’s gender will have an 

indirect effect on enjoyment via social 

presence. 

Not supported 

H15: The level of immersion will have 

an indirect effect on message 

credibility via social presence. 

Not supported 

H16: The level of immersion will have 

an indirect effect on enjoyment via 

social presence. 

Not supported 

 

 

Discussions 

For the indicator of anthropomorphism, I predicted that participants who 

heard a female voice or were exposed to a high immersive level video would 
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attribute human personalities to the narrator in the video more mindlessly than 

those who heard a male voice or were exposed to a low immersive level video. To 

see if this was true, I utilized four items that have been used to assess human 

personality traits (e.g., likable, social, friendly, and personal) and asked people to 

review the website using these four descriptors. 

Participants who whether exposed to the female voice or a high level of 

immersion tended to attach personal characters to the robot more than those 

exposed to the male voice or a low level of immersion, as the hypothesis 

predicted. 

I can't rule out the importance of social presence for anthropomorphism, 

given the presence of a female voice in the video and the high degree of 

immersion as anthropomorphic cues reminding subjects of the presence of other 

human beings. Self-report was used to gauge social presence; participants were 

asked to rate how much they believed they were interacting with intelligent 

beings, for example.  

The female voice condition, as a result, reported a higher level of social 

presence and more anthropomorphism than the male voice condition.  

Gender stereotype was the main reason to explain why the robot’s female 

voice made respondents perceive the more social presence and anthropomorphism 

in the robot than in the male voice in the health education video. The robot Little 

Ai in the experiment is a kind of personal assistant bot, as its role is only to read 

the health information without any other interactions with respondents such as 
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explaining their questions or supervising them to listen carefully. While personal 

assistant bots are almost exclusively female, bots in professions that are 

considered "serious business," such as banking and law, are almost totally male 

(Robison, 2020). This also mirrors the existing state of employment, in which 

women are overrepresented in secretarial jobs and men are overrepresented in 

finance, and the addition of gender stereotyping exacerbates the gender disparity 

in the workplace. 

In virtual environments, users may conform to stereotypes and expectations 

about the agency's identities (Yee and Bailenson, 2007). When the voices and 

identity of the agency in virtual environments are incongruous with the 

stereotypes and expectations caused by an agency, an incongruity comes up 

(Nowak and Biocca, 2003).  

When the assistant bot Little Ai’s voice was female, respondents would not 

feel incongruity because the voice output was according to their expectations as 

“all the assistant bots should be female”. But when Little Ai’s voice became male, 

respondents would feel awkward because they seldom heard an assistant bot 

talking in a male voice. The incongruity made respondents conscious of Little 

Ai’s lifelessness, which decreased their perceptions of social presence. 

As for the immersive level, no difference in social presence was found 

between high and low immersive levels. This result was out of expectation 

because despite the fact that presence and immersion are theoretically distinct, 
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there is definitely a link between them that can be empirically determined and the 

data in this study should support their relationship. Understanding this link is a 

part of the study of presence, and numerous research has sought to do so, although 

with a focus on the reported presence (Slater et al., 2009).  

The problem mainly came from the experimental design. The gap between 

the two conditions’ immersive levels was too small, as this study considered 

controlling the video’s immersion by “zooming and rotating”. Although zooming 

and rotating were factors that could impact immersive levels, only controlling 

these two factors was not enough to create a significant difference in respondents’ 

perception of immersion between the two groups. Slater et al. (2009) stated about 

immersion that the more "immersive" a system was, the more it could give 

displays in all sensory modalities and tracking that maintains fidelity in 

comparison to their comparable real-world sensory modalities. For future 

experiments relating to immersion and presence, it is better to make the 

immersive level as high as possible rather than making a few differences that may 

cause little difference in results. 

I need to declare that the original experiment design for the high immersive 

level group was to let the respondents put on up-to-date VR headsets (Oculus 

Quest 2) to watch the videos. However, because of the pandemic and the 

university’s lockdown policies, I finally decided to simplify the experiment by 

using zooming and rotating to diversify the immersive level.  
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Human-machine interfaces are getting more natural as voice recognition 

technology and other comparable technologies advance at a rapid pace. As a 

result, relying just on today's technology to make judgments about how people 

socially relate to computers would be premature (Mou and Xu, 2020). So, if 

conditions allow, future studies on HCI should apply state-of-the-art technology 

to make HCI theories keep up with the times. 

I investigated how anthropomorphic signals as heuristic cues affected 

information credibility assessments and pleasure using Sundar's MAIN model. 

The results showed that the voice’s gender had indirect effects on both credibility 

and enjoyment via anthropomorphism. However, social presence had no 

mediation effect on the relationships. 

The result of credibility was different from most related studies, which 

illustrated that anthropomorphic cues such as immersive level and gender had a 

direct effect on the information credibility. The differences may cause by the 

content of the information in the experiments. For the studies that supported 

anthropomorphic cues’ effect on information credibility, the content of the 

information conveyed to the respondents had more relation to them, which 

increased their motivation to be concerned about the information credibility. For 

example, Kim and Sundar’s (2011) study told respondents the methods for skin 

care, which was relevant to most people’s daily life. In Kang et al.’s (2018) study, 

they let respondents watch an immersive video about the 2016 presidential 

election, and they stated the reason that it was news videos from the period of the 
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experiment that covered an ongoing issue. In this study, the content in the videos 

was an introduction to the lungs. After seeing the video, the respondents in this 

study will not have any behavioral or cognitive changes from their previous 

knowledge about lungs because it was not important to them. So the respondents 

did not have any motivation to judge the credibility of the words told by Little Ai. 

And when they were asked about their judgment of the information credibility of 

the video, respondents of all four groups were inclined to choose neutral answers 

which reduced the gap between groups. 

From the standpoint of enjoyment, it should be observed that, while 

absorption in the material is an expression of enjoyment in and of itself, 

businesses are investing significant resources to develop experiences for users that 

maximize their degree of satisfaction. Immersion is linked to heightened 

attention, excitement, and emotional engagement as a result of the experience. But 

my result did not support the hypothesis that the immersive level had a connection 

with enjoyment. The problem still came from the experimental devices. This 

study was supposed to use VR headsets for high immersive level groups, and as 

most respondents never tried on VR devices, the novel experience of immersion 

will heighten their curiosity. When the experiment environment changed to video 

only, respondents may not feel any curiosity about zooming and rotating in a 

video, which can explain that there was no significant difference in enjoyment 

between the two immersive level groups. 
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This study implies educational product designers understand 

anthropomorphic cues, especially gender’s effect on their products’ 

communication efficiency by increasing user engagements. For narrator robots, 

designers should choose their gender based on the information’s content. For 

example, using male robots to teach finance knowledge and using female robots 

to teach makeup skills. 
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Questionnaire 

1. 在过去的一周，您是否有通过下列途径关注健康相关信息？（1=从未关注；

5=经常关注） 

1.1 面对面、与朋友聊天 

1.2 电视、广播 

1.3 社交媒体（如微博、抖音、B站） 

1.4 报刊、杂志 

2. 在过去的一周，您是否有通过下列途径关注科技相关信息？（1=从未关注；

5=经常关注） 

2.1 面对面、与朋友聊天 

2.2 电视、广播 

2.3 社交媒体（如微博、抖音、B站） 

2.4 报刊、杂志 
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3. 请问您多大程度上同意以下观点？1=非常不同意；5=非常同意 

3.3  我喜欢处理复杂的问题。 

3.4  我喜欢处理需要大量思考的问题。 

3.5  我不觉得思考是一种乐趣。 

3.6  我喜欢做一些不需要动脑筋的事情，而不是挑战思维能力的事情。 

3.7  我很享受需要不断想出新解决方案的任务。 

3.8  相比不需要太多思考的任务，我更喜欢开动大脑的的任务。 

3.9  视频中的讲解员小艾是人类。 

3.10 视频中的讲解员小艾是人造的。 

3.11 视频中的讲解员小艾是有生命的。 

3.12 视频中的讲解员小艾是和蔼的。 

3.13 视频中的讲解员小艾是友善的。 

3.14 视频中的讲解员小艾是亲切的。 

3.15 这道题请选 2。 

3.16 视频中的讲解员小艾是有个性的。 

3.17 我和讲解员小艾在视频中有互动。 

3.18 我感受到了讲解员小艾的陪伴。 

3.19 在观看视频时，我能够想象讲解员小艾的样子。 

3.20 我在集中注意力听讲解员小艾讲有关肺的知识。 

3.21 视频中的健康知识是可靠的。 

3.22 视频中的健康知识是可信的。 

3.23 视频中的健康知识是真诚的。 
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3.24 视频中的健康知识是真实的。 

3.25 视频中的健康知识是值得信任的。 

3.26 我在看视频的时候感到不开心。 

3.27 视频中的内容让我不舒服。 

3.28 这个视频是有趣的。 

3.29 这道题请选 5。 

3.30 看这个视频让我感觉很累。 

3.31 看这个视频让我痛苦。 

4. 您刚才看的视频，视角有移动吗（如旋转、放大、缩小）？ 

a. 有        b. 没有 

5. 讲解员小艾的声音是？ 

a. 男性      b. 女性 

6. 右肺有_______个肺叶 

a. 1        b. 2      c. 3           d.4 

7. 右肺比左肺_________ 

a. 大           b. 小            c. 一样大 

8. 请问您的性别是？ 

a. 男             b. 女 

9. 您的最高学历是？ 

a. 高中或以下        b. 本科        c. 研究生 

10.您的年龄是？（请填写整数） 

11.您的专业是？ 
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a. 人文社科         b. 理工科          c. 其他 
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