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ABSTRACT 

Presence, as a perceptual illusion of non-mediation, is a phenomenon that is often 

vaguely conceptualized, measured via self-report and stimulated via technological 

factors. This study offers a more certain conceptual framework, behavioral measure, 

and a contextual factor that highlights the psychological nature of this psychological 

state. Specifically, a Zoom-based field experiment was conducted to test whether 

being visually familiarized with a person before describing spatial information 

(images of an old dress and maze) to another person would increase a sense of social 

presence, and therefore a higher rate of gestures used to describe images even though 

they won’t be seen by the other person. As results showed, being familiarized was 

enough to reduce uncertainty over the other person to feel social presence and gesture 

at a higher rate as if the communication was face-to-face.  
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 CHAPTER 1  

INTRODUCTION 

 

To start, presence, the main focus of this study, is a psychological state or a 

perceptual illusion of non-mediation (Lombard & Ditton, 1997) which basically 

means that when we feel presence while interacting with media we do not recognize 

on some level the role of the technology in our experiences. Therefore, mediated 

communication with others is experienced as non-mediated due to presence, or 

specifically social presence.  

Primarily, this project intended to produce widespread theoretical and 

methodological implications on the concept and phenomenon of (social) presence. 

Due to the observable lack of behavioral measures of social presence in the 

scholarship, I started to think on how behavior can signify naturalness or non-

mediatedness of the communication in the audio-mediated setting, i.e. when we talk 

on the phone and feel social presence (if we do that). As a result, I suggested that non-

verbal behavior, visually unavailable to the communicators during audio 

conversations, can be an indicator of the sense of social presence that we can observe 

due to the principle of “behavioral realism” (Freeman et al., 2000; Laarni et al., 2015).  

But, it is not that we feel presence every time when we talk on the phone, i.e. 

being in a conversation (Bavelas et al., 2008; Wei, 2006). I suggest it is a matter of 

social presence, or, more specifically, of perceptual certainty, that constitutes presence 

in many ways, whether technologically stimulated or not. In other words, there is a 

higher chance to feel presence if we are familiar with the person with whom we talk 

on the phone and have some certainty over their social/communicative cues. There is 

only one study on presence known to me that uses “uncertainty reduction strategies” 
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(Jung et al., 2017) to make individuals in dating apps to be aware/informed of their 

partners’ locations. So, I suggested that people who are familiar with the person, thus 

having a more certain mental image of them, will feel more social presence and, 

therefore, communicate information to this person non-verbally at a higher rate while 

being visually unavailable to them.  

As a result, I designed an experiment where participants talked with a 

confederate via Zoom and completed tasks that stimulate non-verbal communication 

by requiring them to spatial information (i.e. describing an old dress and a path of the 

maze). One group never saw the confederate, the second group was visually 

familiarized with them in the beginning for two minutes, and the last group was 

always communicating with the camera on (see Table 1). I anticipated that the second 

group would communicate more frequently in a non-verbal manner than the first 

group. The third group is technically another control group. Considering that it is an 

online (field) experiment which significantly enhances ecological validity, to ensure 

internal validity participants were asked to not just record themselves talking with the 

confederate but as well to record their surroundings as they had to be alone in the 

room.   

 

Table 1. Scheme of the experimental procedure 

№ Greeting (2 min) Task 1 (5 min) Task 2 (5 min)  

 

 

Post- 

experimental 

questionnaire 

Group 1 Audio-only 

Group 2 Audio+Video Audio-only (switching camera off) 

Group 3 Audio+Video 
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As I explained later more substantially, this study aims to clarify and/or limit 

the conceptualization of presence and, relying on the possibilistic model of 

consciousness (O’Connor & Aardema, 2005a; O’Connor & Aardema, 2005b; 

O’Connor & Aardema, 2012), to understand how different forms of illusions might 

happen. According to this model, perception and imagination are two united elements 

of cognition, but perception deals with what is there to perceive, and imagination 

deals with what is not there, or possibilities. Thus, we do not imagine images but 

possibilities. To proceed, perceptual and mental illusions evolve and develop 

differently - perceptual illusions (presence) are about certainty, while mental illusions 

are about uncertainty or possibilities. So, for instance, verbal or audio narratives can 

be more immersive than visualized ones because they stimulate imagination but, in 

terms of presence, or sensorial experiences, visual cues provide more substance for 

illusion to appear. It might sound confusing for now but it is an essential distinction 

that can help the field of presence scholarship to concentrate on the relevant issues. 

Significance Of Presence Research 

 Although presence is frequently associated with complex technologies only, it 

is everywhere. It is not just about VR, it is about mediated experiences in general. It is 

indeed a  part of our everyday life and experiences (Lombard et al., 2017). As much 

as teleconference systems that are designed to replicate the circumstances of the social 

situation, such as a business meeting, less complex technologies, such as text-

messaging or phone conversations, still can evoke social presence, thus providing us 

with experiences and feelings of non-mediatedness.  

Nevertheless, the implications of the presence research can be better 

understood in terms of the established effects that presence produces. The most vivid 

effects can be noticed within such fields as therapy (Aardema et al., 2010; Parsons & 
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Rizzo, 2008; Waterworth et al., 2015), business (Lu et al., 2016), entertainment, 

medicine (Pamungkas & Ward, 2015), simulation of sex (Skalski et al., 2010), 

research (Deniaud et al., 2014), education (Daugherty et al., 2010; Mikropoulos & 

Strouboulis, 2004), online dating (Jung et al., 2017), and diverse forms of training, 

including military (Bowman & McMahan, 2007). The nature of the effects that lie 

behind presence, as a perceptual illusion of non-mediation (Lombard & Diton, 1997), 

is a reproduction of the realistic experiences. In other words, the whole area of the 

research can be simply justified by the fact that individuals tend to obtain 

(intentionally or not) ‘real’, i.e. as if non-simulated, experiences from the simulated 

contexts, as in replicating the combat situation or social circumstances of the meeting.  

VRET, or virtual reality exposure therapy (Parsons & Rizzo, 2008), is a 

popular and a widespread method of treating diverse phobias, including social phobia, 

Arachnophobia, Acrophobia, Agoraphobia, Aviophobia, and also PTSD (Parsons & 

Rizzo, 2008). It can also be used for stress recovery (Annerstedt et al., 2013) by 

simulating nature and natural sounds that via presence can cause calming effects. 

Virtual therapy is generally efficient because of the sense of presence or a biological 

priority to a perceptually present content (Waterworth et al., 2015).  

Despite creating simulations used as exposure to the patients, virtual 

simulations (similar to usual therapy) can also be used to increase dissociative 

experiences that help in treating mental issues (Aardema et al., 2010). Specifically, 

feeling presence in the virtual reality, as Aardema et al. (2010) claimed, can decrease 

the sense of presence in the objective reality, thus making it possible to disassociate 

with it.  

 Among other things, simulation of the experiences sometimes can be vital as 

in the case of the necessary sensational feedback in teleoperations, i.e. while remotely 
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controlling a robot in inaccessible or dangerous situations (Pamungkas & Ward, 

2015). Also, the effects of social presence are often observed in formal business 

meetings. For instance, it is applied in the teleconferences systems to imitate the 

social circumstances (Khan et al., 2014) or to increase the sense of togetherness in 

shared VEs which increases the success of collaborative tasks accomplishment 

(Durlach & Slater, 2000). Social presence can also be effective in increasing 

trustworthiness of the social environment online in terms of e-commerce needs (Lu et 

al., 2016), or presence can be used to increase replicability of social research 

(Deniaud, Mestre, Honnet, & Jeanne, 2014). 

 Finally, another area of presence studies, that considers application of its 

effects, is the field of education or learning (Daugherty et al., 2010; Mikropoulos & 

Strouboulis, 2004; Skalski et al., 2010), and most frequently it is studied from the 

perspective of online education or learning. Presence is supposed to be a reason for 

increasing attentiveness and retention of knowledge. In addition to that, the field of 

media entertainment is also often associated with the state of presence but in more 

traditional media terms (Hartmann et al., 2010). 

Overall, presence has proved to be the major concept that stands behind 

producing (virtual) simulations of/for diverse experiences, needed for such things as 

training, therapy or formulating social ties. But, other areas of presence effects are 

less clearly justified by the scholars. While enjoyment or pleasure can be related to 

presence, the field of traditional media entertainment has little to do with a perceptual 

illusion of non-mediation. As Hartmann  et al. (2010) state themselves, there is just a 

correlation between presence and entertainment, but no certain causal relationship. 

And moreover, they even report that they can contradict each other (Hartmann et al., 

2010). The joy depends on the content, which may be entertaining or not, and it does 
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not necessarily matter whether it is perceived as non-mediated or not (we totally can 

and do enjoy fictional stories in our minds). Presence can make sensorial experiences 

more saturated or intense (Daugherty et al., 2010) but presence per se is not 

necessarily the source of joy.  

 In terms of education, the problem is that current studies do not take into 

account the effects of presence per se, but rather the use of the technology which 

makes experiences of learning more salient. Furthermore, as Daugherty et al. (2010) 

stated, “salient experiences in turn are capable of raising attention, affecting memory, 

provoking judgments, and ultimately influence behavior when information is 

contextually accessible” (2010, p.124). Presence might be a factor of raising attention 

and therefore retention, for instance, via vividness that promotes a cultivation effect 

(Skalski et al., 2010) but it is definitely not presence by itself that is responsible for it. 

In other words, it is not necessary for presence, as perceptual illusion that educational 

activities are non-mediated, to evolve for people to pay attention to the educational 

content.  

 Overall, it is important to understand that VR, and any other presence related 

technology, is not a ‘magic wand’ that can enhance and advance any singular 

experience (as scholars we should be aware of that). They are particular technologies 

that have their limits, purposes, affordances and advantages. Depending on the design, 

VR can successfully simulate experiences one cannot obtain anywhere else, or in the 

circumstances one cannot ever find oneself in, or in the context where advantages of 

real-life cannot be achieved, and so on. It is also helpful when we cannot be with 

people we want to be with.  

While mediated social interaction becomes more and more widespread and 

inevitable (due to the pandemic as well) the matter of increasing and maintaining 
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social presence becomes a matter of social and psychological survival, meaning that 

in times of physical distance and social isolation it becomes crucial to maintain such 

illusion as social presence. Thus, one of the implications of this study is to better 

understand and therefore produce (social) presence.  

Significance And Implications Of The Current Study 

 One of the major implications of the current study is a better understanding of 

what presence, as a psychological state, is, and, thus, how to use it. Consequently, it is 

essential to remember that the role of technology in the presence experience is not 

exclusive, social presence can be stimulated via many ways of managing perception, 

cognition and/or attention. Independence from technological factors is one of the most 

unique contributions of this study to the presence scholarship, because, today, 

technology or media related factors are still dominant in the field (Bracken, 2005; 

Cummings & Bailenson, 2016; Hou et al., 2012; Kobayashi et al., 2015; Welch et al., 

1996). 

Thus, this study clarifies how to increase social presence across different 

media forms and technologies, for everyone who wants or needs to feel present with 

someone. Yes, as a result of this study, it is possible to say that we communicate non-

verbally while talking on the phone not just because we are in the dialogue (Bavelas, 

Gerwing, Sutton, & Prevost, 2008), but, it can also help better understand 

interpersonal communication, what we pay attention to, how it develops (Biocca et 

al., 2003). It is vital to become socially close in the times of physical distancing even 

if there are few recognizable means to do that. For this reason, we, the presence 

scholars, need to achieve theoretical or conceptual clarity. 

Lack of conceptual certainty does hinder the progress in the field which is not 

possible because many scholars conceptualize (and some operationalize) presence in 
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different ways. But common understanding is necessary to build knowledge, as 

standardized definitions are necessary for standardized measurements (Lombard & 

Jones, 2015). It is also crucial for a more precise understanding of the presence’s 

nature, factors and effects, and conceptual boundaries, including diverse types of 

presence that entail specific experiences via specific types of media interactions.  

 In major terms, I intend by this study to delineate conceptually what is 

presence and what is not, because not every encounter with media results in presence, 

not every medium can cause presence, but there are still a lot that can. A lot of 

presence scholars involve, for instance, TV experiences in their research (Bracken, 

2005; Kim & Biocca, 1997; Nunez, 2007; Wirth et al., 2007) but even though TV has 

more perceptual output than a book, or the same story that is verbally narrated, most 

TV content is designed as a narrative, meaning it is designed for us to follow the 

story, metally and emotionally. We still can be immersed in it (as I explained in 

Chapter 2) but it is not something that should be considered as presence-inducing (as 

in Grimshaw et al., 2011 or Lee, 2004a), instead, there is a whole field of narrative 

transportation studies for it that focus on a psychological state that is separate from 

presence (Green et al. 2008; Green & Brock, 2000; Green & Donahue, 2012; 

Greenwood & Long, 2009; Martinez, 2014). These processes are different in nature, 

in factors that constitute it, and in produced effects.  

Another field that can elucidate the difference between presence and other 

psychological experiences is the video games immersion studies, because it involves a 

wider spectrum of feelings (i.e., both mental and sensory/perceptual ones). Overall, 

distinguishing presence, as perceptual illusion/immersion, from mental immersion is 

necessary to advance the scholarship. For instance, it can help to avoid associating 

identification, which is a mental relationship with characters, with the fact of playing 
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for the video game character (as in Lin, 2013), or it will be obvious that there is an 

experiential difference between killing mobs (i.e. masses of ‘mobile objects’) and 

significant characters in video games (in contrast to Hartmann & Vorderer, 2010). 

From the other side, VR developers might focus on the sensorial simulation of 

experiences rather than apply it to movie-making, which does not make sense in many 

ways but especially in terms of the linearity of narrative plot which cannot be 

effectively followed within the “interactive” affordances of VR (Pressgrove & 

Bowman, 2020).  

Methodologically, this study attempts also to focus on behavioral 

measurements, because presence is based on activity within media context here and 

now (Waterworth et al., 2015), thus we can observe its signifiers. While presence is 

dominantly measured via questionnaires (Grassini & Laumann, 2020), there are a lot 

of methodological issues with validity of those methods (Biocca et al., 2003; Freeman 

et al., 2000; Laarni et al., 2015). Also, considering that presence can appear across 

different media, it requires diverse research designs to measure it, thus standardization 

is also an issue. In this study, I designed an experiment to test presence behaviorally 

across different media formats, which also highlighted the independence of presence 

from technological factors.  

To sum up, I offer an approach to view presence systematically in relationship 

with other media-related psychological states which are described by the same model 

of cognition that can help to explain the mechanism behind different illusions. I offer 

an approach that helps to guide the measurement of presence and to increase its 

validity, at least, if combined with other tools. I view presence as a part of a wider set 

of media-related psychological processes, i.e. immersion, because a) there are diverse 

media experiences and media forms; b) cognition is a dual process in terms of 
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processing reality; c) there is an existing scholarship that relies on this difference of 

immersive states; d) it is useful to apply a wider conceptual framework of immersion 

to position and juxtapose key media-related psychological concepts. 

For this reason, in Chapter 2, I generally explained what kind of immersive 

psychological states there are, and as well what kind of media can or cannot be 

immersive. It helped to delineate presence from other media-related psychological 

states that are different in nature, effects, and factors that contribute to it. In Chapter 

3, I explicateed and justified my approach towards presence, i.e. its concept, factors, 

and measures. I established key issues in the presence scholarship, which I partially 

addressed in this study. The subsequent chapters include hypotheses and research 

questions, and methods used to test and answer them. 
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CHAPTER 2.  

IMMERSION: DUAL MODEL TO DISTINGUISH PRESENCE 

 

 The following chapter covers a wide range of media psychological 

experiences in order to establish the possible spectrum of immersive states and, most 

importantly, to clarify as a result what presence is and what it is not. It is necessary to 

do so because presence scholarship consistently attempts to describe, analyze and 

measure other media-related psychological states that are different from presence in 

terms of its nature, factors and effects. I use ‘immersion’ as an umbrella concept to 

display the differences between presence, as a perceptual illusion, from the mental 

immersion, analytically applying for this purpose the possibilistic model of 

consciousness (O’Connor & Aardema, 2005a; O’Connor & Aardema, 2005b; 

O’Connor & Aardema, 2012).  

The Notion Of Immersion 

What Immersion Is And Why It Matters 

In the current study, immersion is generally understood as a psychological 

state that may appear via interacting with certain media (content and/or technology) 

that evokes blurring of identities and experiences between actual and mediated worlds 

(Snodrgrass et al., 2013). So, basically, immersion is about experiences that Self-

concept gains via some illusion (which can be at least perceptual or mental, as I  

explicated further in this chapter).  

Overall, immersion is a widely used concept that existed and was used for a 

long time before VR and contemporary media technologies appeared (Collins, 2016; 

Green et al., 2008; Johnson & Swain, 1997) to describe some sort of absorption or 

blending (Martinez, 2014), which is (in chemistry, a material process) inevitably a 
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psychological process in cultural and social spheres of our lives. Probably, the earliest 

mentioning of the phenomenon appears as ‘immersion into water’ being a part of a 

baptist ritual (Whitsitt, 1896), i.e. as a form of the symbolic identity change. Later, 

immersion more frequently was described in terms of painting (Grau, 2003), music 

(Collins, 2016), literature (Green et al., 2008) and other different forms of narrative 

engagement (Martinez, 2014). 

Today, immersion may intersect with social spheres, such as education 

(Johnson & Swain, 1997) or journalism (De la Peña et al., 2010), but overall 

technological development (Murray, 1998) totally shifted the focus of the field and 

the scholarship that studies it. Even immersion into art became dependent on the 

notions of spatiality and ‘interactivity’ (Grau, 2003), which was not necessary for 

immersion before to evolve and to be observed. The whole notion of immersion 

shifted with the development of the virtual technologies which also made possible for 

the concept of ‘presence’ to emerge (Lombard et al., 2017; Riva et al., 2015). So, the 

field of presence (and social sciences) conceptually and methodologically occupied 

‘immersion’. As a result, immersion was even considered as a part of presence 

(Lombard & Ditton, 1997) but, in this study, immersion is a broader psychological 

state while presence is just a part of it. 

  I consider immersion as an umbrella concept for several reasons. First, in a 

fundamental way, there are several psychological ways for an illusion to appear, i.e. 

to be immersed. Second, immersion is, in most cases, a broad concept which is used 

to describe some deeper psychological media involvement through which it is 

possible to gain diverse experiences (Snodrgrass et al., 2013). Third, those 

experiences can be very different, from very different media technologies and content, 

even though there are sometimes no distinct lines between them, thus media and 
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experiences gained from them can be blurred (i.e. some of this experience can be a 

result of presence but not the others). Finally, video games studies specifically 

demonstrate that there are different sides of immersive experiences, and only one 

(sensorial) part of it is related to presence.  

Immersive Vs Extractive 

As a part of the overall conceptualization of psychological media experiences, 

I would like to demonstrate not just what immersion is but also what it is not. 

Immersion is a multidisciplinary concept (Cummings & Bailenson, 2016; Grau, 2003; 

Lister & Dovey, 2009; etc.) but it is not an inevitable result of every media encounter. 

Even though a single media interaction can include multiple psychological 

experiences, due to active convergence and generally blurred lines between media 

content and products (as I demonstrated it in this chapter in more detail), there are still 

some sides of the experiential spectrum that dictate boundaries for our cognition being 

involved with media. Therefore, it is suggested that there are not just immersive but 

also extractive ways of interacting with media. 

For the first time, the distinction between extractive and immersive interaction 

with media was mentioned by Peter Lunenfeld (as cited in Lister & Dovey, 2009), 

who claimed that we usually interact with media (from psychological perspective) in 

one way or another. Although, of course, the boundaries are never totally clear, from 

one side, extractive interaction is a matter of information consumption, while 

immersive interaction includes more deep psychological involvement with the media 

content. As Lunenfeld claimed, immersion might happen when “we move from 

seeking to gain access to data and information to navigating representations of space 

or simulated 3D worlds” (Lister & Dovey, 2009, p. 22). Similarly, Mar et al. (2011) 
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suggested that “when one reads a piece of non-fiction one wants to be informed, but 

when one reads a novel, short story, or poem, one wants to be moved” (2011, p. 822).  

Contemporary research supports immersive/extractive distinction in studies of 

ebook reading (Humphreys, 2006), and mobile and web-browsing (Humphreys et al., 

2013), meaning that immersive reading is about being drawn into a story, while 

extractive reading is about seeking out information (Humphreys et al., 2013). In 

addition, the extractive/immersive distinction might be implicitly observed in the 

study of differences in consuming documentary trailers that focus on factual 

information without an evident plot in contrast to drama trailers (Oh et al., 2014).  

 While immersion might mean ‘getting lost’ (Humphreys et al., 2013), 

extractive interaction, based on information processing, is different in terms of 

cognitive mechanisms it employs. From a psychological point of view, information is 

collected and processed throughout our cognition (Turenne, 2013). In fact, 

information-processing has basic stages beginning from the sensory storing, and as 

well as the selection of information that can be related to and/or memorized (Reed, 

2012). Imagination is essential for memory and connects perception and thought 

(Hendee & Wells, 1997), meaning that imagination organizes the stored information 

(Nicholas, 2012), being a productive element of the cognitive process, that recognizes 

the limits of reality to which one is subjected. In other words, information processing 

usually does not involve blurring of experiences via cognitive illusions. 

On the other hand, narratives (as one of the major forms of media content) are 

immersive in nature or, rather, by its design (Green & Brock, 2000; Green et al., 

2008). As it is more substantially demonstrated later, narratives can stimulate 

imagination immersing individuals into the story, characters’ actions and events. But, 

as with other media, there may not be clear lines between those experiences, for 
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instance, in terms of news which can be both informative and persuasive (Fairclough, 

1995; Oschatz et al., 2019).  

News, theoretically, may represent the spectrum of meaning and content 

including “all information, no form […] all semantic meaning, no poetic meaning” 

(Schudson, 1982, p. 110), thus being purely ‘extractive’ and ‘non-immersive’. In 

reality, those lines are essentially blurred. News is an inevitable interpretation of facts 

(in one way or another), and it is always a form of mediated reality (Dunn, 2006). 

News is a unique genre (Baym, 2017; Buozis & Creech, 2017) of narrativized events 

(Zelizer, 2004). News has its own narrative structure or conventions. While news is 

different from more usual/fictional narratives (Thornborrow & Fitzgerald, 2004), it 

entails similar psychological or mental impact (Knobloch et al., 2004). The news is 

narrated to make the text or the story readable (Schudson, 1982), to keep the 

audience’s attention (Dunn, 2006), and to increase retention and comprehension of the 

information (Machill et al., 2007). 

It is true that the purpose of the news can be to inform, because most people 

might consume it to be informed (Zhang & Zhang, 2013), but news is still just a 

possible interpretation of information via descriptive tools of narrative (Buozis & 

Creech, 2017). In fact, “narrative news contributions may be defined as audiovisual 

stories of a non-fictional type conveyed by journalists[…] they are narrated, above all, 

using images and language based on protagonists and actions in a dramatization” 

(Machill et al., 2007, p.194). As an additional teleological distinction, enjoyment is 

something that usually causes and/or results from the consumption of the traditional 

or fictional narratives (Green et al., 2004) but for news it is originally not the case. 

But, again, the lines here are essentially blurred.  
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Immersion Vs Immersiveness. 

 Another way to distinguish immersion from other concepts is to highlight its 

psychological/subjective nature. Although it is not the easiest task, because, as 

mentioned before, the whole notion of immersion transformed, and the notion of 

presence appeared (Lombard et al., 2017; Riva et al., 2015) via technological 

advancements (of VR). In fact, at some point of time, in the 90s, only VR 

technologies were called ‘immersive’ while some vehicle simulators were not labeled 

this way (Biocca & Levy, 1995), even though, today, they would certainly be called 

‘immersive’. Nowadays immersion is a more widespread term but, in the media 

psychology studies, it still often refers to technology, or rather as a technological 

quality of media (Cummings & Bailenson, 2016).  

As much as any marketing tool, “immersive” technology is a product that 

sells. This label is so widespread, and therefore quite meaningless, that anything today 

can be described as “immersive”, for instance, by covering walls and other surfaces of 

the room with screens or projections. In this case, though, what is projected matters, 

the media product still plays a significant role. But, in the meantime, the same 

technology might evoke different experiences among different people, or, even more 

than that, the same technology might provoke as well as disrupt the immersion 

(Evans, 2016).  

Technology is an inevitable part of some immersive processes but it is not 

necessarily the definitive one, i.e. “a bigger screen and a higher fidelity of 

representation, for example, might make it easier for users to focus and to keep their 

attention on the representation, but this does not necessarily mean that users will feel 

more present in the environment portrayed.” (Calleja, 2011, p.33) For instance, if we 

talk about a book novel, as an immersive ‘technology’ (although VR scholars 
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(Martingano et al., 2021) do not consider reading stories as a potentially immersive 

process), not each book, however it is designed, is equally immersive to each 

individual. Also, when it comes to mental immersion, it is the mind that should be 

considered the ‘immersive’ technology because it is where the simulation happens. 

Nevertheless, not each virtually simulated narrative, i.e. a video game, immerses (if 

ever) players the same way. Even the most advanced recent telepresence conference 

system may not produce the same aftereffects for every user.  

Therefore, as a part of the overall conceptualization I distinguish ‘immersion’ 

as the psychological process and ‘immersiveness’ as “the medium’s ability to afford 

the psychological process of immersion" (Riecke & Schulte-Pelkum, 2015, p. 205). It 

is true that one technology may be designed as more ‘immersive’ (e.g. to simulate the 

most representations of reality in the chosen context to be indistinguishable from it) or 

even to have a primary goal to be ‘immersive’ (Biocca & Levy, 1995; Cummings & 

Bailenson, 2016; Jackobson, 2002), but immersion per se is not an inevitable outcome 

of it. As well as, calling ‘immersion’ the mere fact of putting the HMD on (as in Shen 

et al., 2021 or others) can be a confounding priming factor in the virtual experiences. 

In the end, this distinction does not only bring clarity to the scholarships but also 

focuses on the psychological states of the mediated experiences rather than the 

products of it, which is something that, from my point of view, media psychology 

should be more concerned about.  

To summarize this section, immersion is a psychological state (not a 

technological quality) that can blur external world’s and mediated identities and 

experiences (Snodrgrass et al., 2013), it cannot be achieved by processing information 

in a purely semantic way, but it can be achieved by navigating VR or reading a textual 

narrative, for instance. I use those examples because they both represent potentially 
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highly immersive states which at the same time are constituted by different forms of 

media, and by different forms of illusion or by different ways of evading cognition 

from recognizing the matter of illusion. Thus, it is essential to describe what cognition 

includes and how it functions.  

The Dual Model Of Cognition 

 To describe the content and functionality of cognition I prefer the possibilistic 

model of consciousness (O’Connor, & Aardema, 2005a; O’Connor, & Aardema, 

2005b; O’Connor, & Aardema, 2012) according to which we define or constitute what 

reality is mutually by perception and imagination. The differences between perception 

and imagination are crucial because they can (and they do) demonstrate the different 

ways of blurring experiences and identities, i.e. different ways of gaining immersion. 

But, one of the issues that hinders this understanding is an outdated materialistic view 

on imagination and how it works. 

Imagining Not Pictures Or Images 

For a long time pictorial approach to imagining (i.e. the view that we literally 

imagine pictures or images pretty much the same way we perceived them before) was 

a dominating (and quite materialistic) worldview on imaginative processes within the 

psychological scholarship, i.e. the idea that visual imagery involves or results in 

having some inner pictures in mind (Thomas, 1999). Today, the ‘pictorial approach’ 

is not accepted by the academic community (Jansen, 2010; Kosslyn, Thompson, & 

Ganis, 2006; Pylyshyn, 2003; Troscianko, 2013). There is now an understanding that 

“when we imagine something we experience, in an imaginative way, what we 

imagine, not an ‘image’ of it” (Jansen, 2010, p. 149). It is an absolutely fair statement 

at least because blind people who never had sight also experience mental imagery 

(Pylyshyn, 2003). Sighted people can rely on visual information cues for imagining 
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but it does not represent this process. Mental imagery involves representations that are 

descriptional not pictorial (Jansen, 2010). But what does it mean for mental 

representations to be descriptional or experiential?  

One way to explain the non-pictorial nature of imagination is to consider 

imagining as never stable, always dynamic and changing, thus “imagining something 

arguably means [emphasis is original] considering what it would look like if you saw 

it” (Pylyshyn, 2003, p. 114); it is like a process of guessing. As a result, when we 

imagine something it does have to have specific characteristics such as a color or a 

texture. For instance, when we are asked to imagine a tiger, we cannot count its 

stripes, because it is never a fixed ‘picture’, it is a dynamic process, because imagery 

is dynamic and temporal in nature (Kosslyn et al., 2006). Thus, we can hardly imagine 

the same thing in the same way again.  

 It is not that the ‘picture’ is always ‘moving’, there is no picture at all but 

rather a relationship, like when we remember things we simulate them mentally in 

terms of spatial relations to them (Kosslyn et al., 2006). Those relationships may not 

be detailed (in terms of colors or shapes) and fixed but they are constructed depending 

on the situation (Barkowsky, 2007). So imagining, from this perspective, is a process 

of situation-based relative positioning of representations and characteristics.  

Another possible way to see this distinction is through emotions, which are 

tightly related to the imagination, at least, because they generate representations 

applied by the imagination (Morton, 2014). Imagining something vivid, i.e. 

emotionally intense, would feel like full of detail, and perceptually precise and bright 

but it would not be the case (Troscianko, 2013). In fact, the lack of detail may be 

something that brings the brightness of the mental experience, which is quite the 

opposite for the perceptual processes. While emotions also affect perception, as in 
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arousal that helps to focus towards specific information (Mather & Sutherland, 2011), 

or when it increases the subjective comprehension of time (Droit-Volet & Meck, 

2007), the outcome is functionally not the same. Imagination is innately dynamic and 

changing but perception is about precision, therefore everything that shifts or changes 

it provides, in some way, a distorted sensory input. In other words, emotions affect 

perception and imagination differently.  

Relationships Between Imagination And Perception 

 It is also important to understand how imagination and perception are related 

and how they function both mutually and separately. So, from one side, mental 

imagery relies on real visual input from scene and object recognition mental 

subsystems to function. From the other side, mental images are necessary for visual 

recognition, i.e. to support vision, which was a primary function of imagination from 

evolutionary perspective (Barkowsky, 2007). In other words, imagination relies on 

perception (as much as on memory (Craver-Lemley & Arterberry, 2001), for instance, 

in terms of prior experiences (Thornton & Mitchell, 2017)) and representations as 

necessary elements of the relational imagining process. But, at the same time, 

imagination itself assists perception in terms of processes of cognition and meaning 

making (but I pay more attention to this issue later in this Chapter).  

So, perception and imagination are not separate processes, they are part of the 

cognitive processes as a whole. But perceiving and imagining are not the same things, 

similarly as there is a difference between perceiving some external mediated or virtual 

simulation (of a real conversation) versus imagining or simulating something mentally 

in our mind (of an unreal conversation). This is something that may sound obvious 

but still it is something that is often neglected by a significant part of the presence 

scholarship. 
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 The difference, or rather different functions, of perception and imagination can 

also be demonstrated by the so-called ‘Perky effect’ (Segal & Nathan, 1964). This 

effect happens when participants are presented with slightly projected colored shapes, 

which are perceived by them as a product of their imagination (instead as a part of the 

shared reality) because low-level perception mimicking the form and color is 

incorporated into that imagery (Segal & Nathan, 1964). But, the more intense 

perceptually/visually the projections were the less they were associated with imagery 

by bringing it into focal awareness (Segal & Nathan, 1964). So, the Perky effect 

disappears with more complex displays which lessens the role of the imagery (Craver-

Lemley & Arterberry, 2001), mainly because mental images that we might have only 

resemble what we imagine (Pylyshyn, 2003). Perception here functions as a source of 

imagination (Segal & Nathan, 1964) but it can deal only with abstractions, while the 

role of the perception in the experiments was not recognized by the participants.  

 One could have been confused with the other because perception and 

imagination are not separate independent processes but they are responsible for 

separate things. For instance, familiar people are more accurately simulated in mind 

(Thornton & Mitchell, 2017). From another perspective, more specific short term 

memory facilitates perception, because it is less a product of imagination in contrast 

to the long-term memory which interferes with perception (Craver-Lemley & 

Arterberry, 2001). Even though we can say that perception deals with something 

detailed and specific, and imagination deals only with abstract things, it still brings us 

to the materialistic view of blurred images or pictures in our minds. It is a different 

quality of the information, i.e. the uncertainty about those ‘pictures’ or ‘images’ that 

is important. 
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Possibilistic Model Of Consciousness 

 For establishing a broader theoretical framework, I prefer to use the 

possibilistic model of consciousness (O’Connor & Aardema, 2005a; O’Connor & 

Aardema, 2005b; O’Connor & Aardema, 2012) that represents the quantum view on 

the conscious state and cognition, where perception and imagination mutually define 

what is real and what is not. This model was frequently applied to, and developed for, 

explicating mental disorders, such as OCD (O’Connor & Aardema, 2005a; O’Connor 

& Aardema, 2012). But, in the end, this model represents a systematic approach that 

very clearly differentiates the functions and opportunities of perception and 

imagination which helped me to explain different sides of immersion and, in addition, 

to describe more precisely how presence appears and develops (and, as well, how it 

does not).  

So, the main idea is that when we perceive the reality and surroundings, most 

of us do not assume that something that we do not see (perceive) anymore does not 

exist after we turn our back to it; it is still there, but for us now it is a just a possibility 

of the reality that we saw, it is now a possibility that we can envision due to diverse 

factors (such as logic, memory, experiences, etc.) and we do it via imagination. 

Working memory here functions as a connection between perception and imagination, 

it works when there is no perceptual data, it works with possibilities completing the 

‘full’ picture of the reality we are only partially always observing (Chun et al., 2011). 

O’Connor & Aardema (2005b) used an example of a chair, whose corner may not be 

seen but whose absence from view does not deter any belief in the chair’s solidity. 

In this model, “perception operates outwards, and deals with what is there, 

while imagination is inward-looking and deals with what is not there” (O’Connor & 

Aardema, 2005a, p. 69), and we do not question fully the existence of what is not 
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there. As O’Connor & Aardema (2012) stated, “imagination is unbounded in its 

possibilities in that it does not depend on feedback from reality or physicality to be 

established… perception, however, depends crucially on the boundaries and laws of 

probability” (2012, p.233). In other words, perception deals with what is there or with 

whatever we can perceive, and imagination reproduces what is not there, or 

possibilities. Therefore what we imagine are possibilities, not images or words 

(Morton, 2014). 

Thus, possibility is the best way to describe the product of imagination. First, 

in opposition to certainty that perception deals with, possibility is never the same, it is 

always changing, it is an essentially dynamic entity. Second, possibility can lead to 

such things as anticipation, for instance, that drives emotions and greater imagining. 

And finally, possibility for us is a (cognitive) relationship between memories, 

representations, and/or ideas. When we imagine something we experience or feel 

some relative composition of memories, emotions, experiences, but we do not literally 

see things (as often happens with perceptual processes). Again, the possibilities are 

abstract, they are stimulating, they are something we cannot perceive but only 

imagine. Another way to see the distinction, between immersions as well, is the 

following: 

In perception, the spatiotemporal sequence needs to be credible before it can 

be lived in. I literally need to know the time and place to know I’m here. In the 

imagination, possibilities do not need to be arrived at by a linear transport 

system since rather they need to be lived-in before becoming credible. Once 

lived-in, a coherent context can be inferred later. In fact, one could say in 

imagination, multiple contexts are grouped together ‘out of context’ exactly in 

order to arrange a personally liveable reality. The person needs to be 

emotionally connected in order for imaginative possibilities to feel real 

(O’Connor & Aardema, 2012, pp.233-234). 

The aforementioned quote is a good way to demonstrate why we can have a sense of 

‘realness’ just via mental simulations that are encouraged by its incompleteness in 
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contrast to external world circumstances. For that purpose, narratives are (the 

greatest) stimulators or tools for ‘feeding’ imaginative possibilities; exploiting mood 

and imagination, narratives lead to absorption and immersion in a lived-in reality 

(O’Connor & Aardema, 2012). This is what mental immersion is basically about. 

Although it is discussed more substantially in the next sections, it is important to 

mention now how during mental simulations imagination can become a primary 

cognitive process, when we can find ourselves externally not-present (mostly), but 

rather absent or detached from the current perceptual flow (Waterworth et al., 2015). 

And while doing so, the competing attentional courses/flows can modulate the 

experience of imagining (Collins, 2016).  

 It is not a semantic formality to call presence the perceptual illusion (Lombard 

& Ditton, 1997), it implies certain mechanisms and processes that we deal with to 

achieve it. Perception and imagination are essentially and functionally different, thus 

perceptual illusion and mental illusion appear and develop also differently. Although 

immersion is a separate phenomenon, it is too broad to be studied and measured in 

itself, because it implies a variety of diverse (and in some way opposite) experiences. 

Like, for instance, it is to be demonstrated in the next chapter, there are processes that 

simply cannot be described in terms of presence because they are different kinds of 

illusions.  

Sensory And Mental Immersion 

 This dualistic view on cognition, and the differences between imagination and 

perception are one of the many reasons to conclude that immersion has (at least) a 

dual nature, that immersion can be achieved, enhanced, and maintained via (at least) 

two dominating cognitive mechanisms, i.e. via perception and/or imagination. 

Another major reason is that this distinction already exists in the scholarship. One of 
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the first noticed attempts to draw this line was taken by Sherman and Craig (2002) 

who used the notions of mental and sensory/physical immersions. Although their 

distinction was not yet clear enough. In their attempt to clarify those two notions, they 

said that physical immersion is neither necessary nor desired in reading books 

(Sherman & Craig, 2002). 

 But the main field that describes dual immersion, which is further discussed in 

a separate manner, is video game play experiences. Video games immersion is the 

area where this dual distinction appears naturally, because video games, as virtually 

represented narratives (i.e. the stories we can participate in), constitute complex 

experiences of both relating to narratives and acting in simulation. But, even within 

them, there is an experiential spectrum of play possibilities because some video 

games are more narrative-based while others are more simulation-based games, thus 

stimulating more one side of the immersion than the other. Specifically, there is an 

experiential difference between video games with more complex worlds (with themes 

and characters), story sequence, and third-person perspective versus realistic 

simulations games with first-person perspective (Grodal, 2000). 

 Some scholars distinguish psychological and sensory/perceptual (Carr, 2006), 

diegetic and situated (as cited in Veale, 2012), others prefer sensory and imaginative 

immersions (Ermi & Mäyrä, 2005; Takalato et al., 2010). But, to be fair, the most 

important point here is not the exact terms but rather the comprehension of the 

difference in experiences obtained through these psychological states via diverse 

media. I prefer the sensory/mental distinction because it clearly illustrates the nature 

of the illusions/experiences that those types of immersions are based on.  
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‘The Book Problem’ And Media Content/Context 

It is true that there is a spectrum of immersive experiences that media can 

provide. The boundaries are blurred as well because media are convergent 

themselves, and also because  imagination and perception are inseparable, they 

coexist with each other. But, as we know already, narratives are designed to mentally 

stimulate us, and some of them are more stimulating, thus more immersive than the 

others.  

 At the same time, there is an issue in the presence scholarship called “the book 

problem” (Gysbers et al. 2004; Schubert & Crusius, 2002), which is defined as a 

‘problem’ because presence scholars do understand that books and text-based 

narratives can be immersive but these media do not fit into the usual technological 

affordances (such as ‘interactive’ VR), levels of realism and sensory output that are 

supposed to be ‘immersive’ in terms of presence, i.e. sensory immersion. In fact, 

sometimes scholars even define computer or television screens as low-immersive 

technologies (Bailey & Bailenson, 2017) but depending on the context, the usual 

screen (e.g. that simulates a flat surface) can provide an absolute state of sensory 

immersion or perfect perceptual illusion (see Horovitz, 2013).  

 In terms of books, some scholars say that they are low-immersive (Gysbers et 

al., 2004; Jones, 2007; Nunez, 2007), or even totally non-immersive media (Gysbers 

et al., 2004; Martingano et al., 2021), which is ‘true’ if the one considers that 

phenomenon of presence can describe each media interaction experience. But textual 

and/or vocal narratives are potentially one of the most immersive media, but only in 

mental terms. Reading can be more immersive than watching a movie, again, in terms 

of mental immersion, or narrative transportation, it is designed for (Green et al., 

2008).  
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The ‘canned’ imagery provided by a video presentation could reduce 

transportation because it limits the imaginative investment that the viewer is 

able to provide. A written version allows a reader to participate more fully in 

creating a mental image of the story... A print presentation may also provide 

more direct insight into the thoughts and emotions of the characters. An author 

can directly report a character’s thoughts, whereas a film director must convey 

the same information through behavior (Green et al., 2008, pp. 517-518). 

So, a book includes more possibilities for imagination to be simulated, although it 

does not mean that every book (or every movie, and any other media content) is 

necessarily immersive. At the same time, what is necessary to understand is the 

differences in effects between mental and sensory immersions, i.e. different media 

provide different experiences, thus they cannot be evaluated by the same principles as 

happens with presence studies of TV (Bracken, 2005; Kim & Biocca, 1997), as much 

as in the example provided by Schubert et al. (2001) about similar ‘sensorial’ 

experiences of reading, watching others or going through a narrow bridge in VR 

ourselves.  

Even in terms of ‘mirror neurons’, when we observe something or someone in 

a movie we can recognize the actions of others (Kohler et al., 2002), we can 

understand the emotions of other people (Iacoboni, 2009) but we do not literally feel 

whatever the narrative character feels (although it can resemble it a little more 

depending on the view/angle that the camera brings). Instead, we relate to the 

situation, to the character, to their feelings (if we care enough of course, because we 

do not care about every character we see). If we like or empathise with the character 

then we can be afraid for the character but not being the character themselves (even 

‘identification’ is not about that), instead we can be afraid of something we observe 

from the perspective.  

Finally, the technologies that generate perceptual sensations (such as VR) are 

distracting in terms of linear narrative flow and concentrating on the storyline 
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(Pressgrove & Bowman, 2020), and that’s why emotional content (as in movies) is 

better for screen displays rather than for VR (Baños et al., 2004a). We may indeed 

feel fear walking on that bridge in VR but those emotions are different, we usually 

either experience things ourselves or relate to the experiences of others (video games 

are exceptions though).  

 So, again, we do not act in the movie, novel, or a comic - we relate to what we 

observe. Any realistic movie, an abstract cartoon or a music composition includes 

some story to which we can potentially (not inevitably) relate to, so as a result of the 

interaction with or rather consuming this media content we can formulate real 

emotions and relationships. Presence is a product of media context or simulation (such 

as a chat room, a video call, or a VE) in which we can act/participate but traditional 

media are representational, not simulation. Representational media produce both 

descriptions of traits and sequences of events, i.e. narrative (Frasca, 2003). As well as 

when it comes to the traditional issue of the media effects studies, i.e. media violence, 

watching violence in the media does not make us violent, we relate to it (and then we 

can relate to the outside world differently), but it may become more complicated 

when it comes to video games because they imply more diversified experiences.  

Video Games Immersion 

 Video games are a medium that can perfectly demonstrate that a) there is a 

difference between mental and sensory immersions, and b) that they can coexist 

together (or not). Video games are related both to the narrative and to the virtual 

simulation (Frasca, 2003; Grodal, 2000), meaning that a video game can be described 

as a virtually represented narrative. Therefore, video games might promote both 

senses or types of immersion.  



 
29 

Among video games scholars who study immersion, there are a few (Ermi & 

Mäyrä, 2005; Takalato et al., 2010) who prefer to define them as sensory and 

imaginative immersions, others (as cited in Veale, 2012) distinguish diegetic and 

situated immersion, implying basically the mental and sensory ones. Diegetic 

immersion stands for the state of being lost in the story of the video game, while 

situated immersion might be a result of the acting within the digital environment. 

Therefore, video games are narratives that you have to participate in to experience 

(Domsch, 2013).  

So, mental and sensory immersions (or basically narrative 

transportation/engagement and presence) can be experienced at the same time. Some 

scholars agree that mental and sensory immersions are combined (Ermi & Mäyrä, 

2005), because our bodies shape our emotional experience (Isbister, 2016). Which 

means, for instance, that being a Jedi in a video game implies “physically enacting a 

fantasy role and receiving visceral feedback that corroborates the fantasy” (2016, 

p.102). In other words, we do ‘control’ the avatar (or other virtual representation of 

players) but we can still relate to what characters are doing, to what others are doing, 

and so on.  

Another perspective that helps to see that mental and sensory immersion in 

video games are different processes is to see how they interact or even contradict each 

other (Balakrishnan & Sundar, 2011; Despain, 2009). For instance, Balakrishnan and 

Sundar (2011) suggested that narrative transportation negatively affects possibilities 

for action, vection, and reality judgement (Balakrishnan & Sundar, 2011). In a similar 

manner, Despain (2009) claimed that some players can be annoyed if they feel 

storytelling is getting in their way (2009).  
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From the other side, mental immersion and attention to the story development 

might as well be interrupted by the unsolicited sensorial input. It is important to 

acknowledge though that video games are designed to combine those feelings, which 

cannot be said about traditional linear narratives, because it supports only mental 

immersion, thus the experience can be interrupted. For instance, it may happen via the 

manipulative affordance of video games, i.e. "the physical interactions with the 

interface work as a constant call-back to the real world, which inhibits users from 

becoming deeply immersed in a drama preview that requires the development of a 

story line in users' mind" (Oh et al., 2014, p.87).  

Even though scholars quite often cannot distinguish the different types of 

immersion in video games (as in Black, 2017), they still imply it while writing about 

the experiences of play (as in Don Ihde, 1998). And it is important to distinguish 

mental immersion or narrative transportation from the state of presence as well as 

because it is a totally different phenomenon represented by the totally different and 

standalone scholarship that presence researchers should not bend to their needs but, 

instead, integrate it when it is relevant to do so, for instance, as in studies of 

parasocial interaction in social media (Kim & Song, 2016) 

Mental Immersion Or Narrative Transportation/Engagement. 

As we know already, media content (and probably context as well) might be 

both immersive and extractive. Processing information is an extractive process but 

mental immersion, from the other side, in some way avoids cognitive assessment. 

Narrative is a multidimensional purposive communication (Phelan & Rabinowitz, 

2012) that can reveal its structure in our imagination mentally, absorbing us in itself, 

so we do not actually think about it, we more live or feel it through. Thus, in terms of 

the narrative, the audience is invited to feel (Gorton, 2009), i.e. individuals need to be 
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emotionally connected to the narratives in order for imaginative possibilities to feel 

real (O’Connor & Aardema, 2012). This is the way of mental illusions.  

For this reason, narratives can be very persuasive (via mental and emotional 

experiences). In that sense, narratives are considered in opposition to argumentation, 

i.e. their consumers are assumed to focus on understanding causally and 

chronologically related events played out by the characters and their fates instead of 

elaborating on them (Bilandzic, 2012). It is a result of blurring of emotional/mental 

experiences.  

Narrative transportation is not a form or part of presence, but it is a form of 

immersion (Martínez, 2014), i.e. it is a mental immersion into narratives (Green et al., 

2008; Green & Brock, 2000; Green & Donahue, 2012). More specifically, narrative 

transportation is a psychological state of “emotional and cognitive absorption into a 

narrative” (Greenwood & Long, 2009, p.638), like a book (Green et al., 2008), a 

movie (Green et al., 2004), a musical composition (Collins, 2016), and so on. 

Narrative transportation basically constitutes itself within the relationship between 

emotions and imagination, because imagination expresses and responds to emotions 

(Morton, 2014), while narratives appeal to them, and as well stimulate, change, and 

maintain them (Mar et al., 2011). So, despite the fact that narrative’s content might 

trigger emotions that relate to our personal memories, i.e. relevance of the content is 

among major factors that affect mental immersion (Bae et al., 2014; Green et al., 

2014), at the same time, emotions evolve through the events and characters (Mar et 

al., 2011).  

There is a certain articulation logic behind narrative emotions because 

narratives are governed by certain rules organizing a logical sequence or structure 

(Porter et al., 2002) that predetermines the emotional effect (Wirth & Schramm, 
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2005). Characters are fundamental semiotic elements of the narrative (Eder et al., 

2010) as they act according to their motives while changing the plot, which is 

important because the character and the action are ‘built up’ into the narrative 

development (Marten, 1986). Thus, being transported into the narrative means being 

related to the characters in one way or another (Busselle & Bilandzic, 2009). Within a 

potentially formulated parasocial relationship (Giles, 2010), the audience quite 

usually makes moral judgements over certain characters (Haigh, 2015). Predictably, 

we enjoy it when we promote the protagonists’ actions, as well as when we abhor the 

antagonists’ (Raney, 2010), or rather the characters’ positions we identify for 

ourselves. At the same, in contrast to presence which relies on our exact experiences 

and self-reference, mental immersion and PSR is often based on the possible selves 

that our self-concept includes (Martínez, 2014).  

One of the definitive features of TV-show narratives is the continuity of the 

storyline, thus being transported TV series usually means to care about characters, 

their lives and problems week after week, season after season (Porter et al., 2002). At 

the same time, “long-running story arcs may deliver emotional cues along the way, 

but only a faithful viewer will experience the full emotional impact of a well-crafted 

story arc” (Gorton, 2009, p.80). Therefore, usually, only very strong emotional ties 

encourage viewers to anticipate each upcoming episode of a certain TV-show, i.e. not 

each story element (when present) can transport one into it. But, what is crucial to 

note is that in contrast to presence that depends on the immediate interaction with 

technology, mental immersion can last after consuming a narrative (Martínez, 2014). 

Overall, “mental anticipation of the possible worlds” (Planells de la Maza, 

2017) or of the narrative events (Jayemanne, 2017) is one the strongest forms of 

engagement via narrative transportation. Anticipation embraces the possibilities that 



 
33 

narrative can provide within mental simulations that constitute “an indispensable 

preview of the character and potential consequences of yet-to-be-experienced events.” 

(Miles, et al, 2014, p.558) Anticipation is yet another piece of evidence that vividly 

demonstrates that mental immersion is not about something we perceive per se (as in 

presence) but what we are about to imagine, something that is not present. Overall, in 

contrast to presence, which relies on certainty of the perceived, uncertainty is 

mentally stimulating.  

In addition, while the feeling of presence heavily relies on the realism of the 

perceptual output (Bracken, 2005; Cummings & Bailenson, 2016; Hou et al., 2012; 

Kobayashi et al., 2015; Welch et al., 1996; etc.), narrative transportation does not 

necessarily need realistic (both in terms of detailness and social realism) content to 

stimulate imagination and therefore immersion. In fact, more abstract (Wolf, 2003) or 

fictional content (Goldstein, 2009) might as well stimulate imagination. It happens 

because incompleteness of fictionality provides less self-references the one can make 

and therefore more possibilities to imagine (Juul, 2011). Cartoons, for instance, can be 

highly immersive, if one can relate to its story or characters.  

 Finally, while narrative transportation is not a product of externally perceived 

simulation but of an internal mental one, it implies a specific cognitive state, meaning 

that narrative consumers can lose track of time while being transported (Green et al., 

2008). As a result, the transportation itself is frequently measured through observing 

latencies in reaction (Bezdek & Gerrig, 2017) or attention to the content (i.e. the plot) 

of the narratives (Green & Brock, 2000). So, in that sense, mental immersion in 

contrast to presence is more likely to be described as ‘absence’.  
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Absence Vs Presence: Differences In Focus 

 Another way to see the difference between sensory and mental illusions is to 

distinguish the opposing states of consciousness that characterize different immersive 

states. While presence is a result of perception of some externally simulated 

environment that we all potentially can observe in the same manner within a shared 

physical environment, the world we imagine in our heads while reading a book, for 

instance, is not the same as any other person would imagine (Waterworth et al., 2015). 

While mental immersion into narratives (such as movies, book/novels or music) is a 

product of mental simulations, presence is about “here and now in the external world” 

(Waterworth et al., 2015).  

In other words, mental and sensory illusions represent different types of 

attentional focus, external for presence, and internal for ‘absence’ (Waterworth & 

Waterworth, 2001), which is one of the ways mental immersion can be described as. 

So, mental illusion represents a state of absorption in an internal world detached from 

the external perceptual flow but “we do not act in imagined worlds[…] Presence and 

absence can both be seen as absorption states, the former based around the current 

perceptual flow, the latter around imagined events and situations” (Waterworth et al., 

2015, p.37). As a result, while presence can coexist with the perceptual flow (if it is 

relevant), it is impossible to feel present in the world around you while being lost in 

fantasy (Waterworth & Waterworth, 2001). Presence and ‘absence’ represent different 

forms of focus, although some presence scholars equate them (Nunez, 2007; Wirth, et 

al. 2007). Presence, as perceptual illusion, is based on the external focus or attention, 

while mental immersion is oriented internally: internal attention refers to 

representations in working memory, long-term memory, and responses but external 

one refers to the perceptual world (Chun et al., 2011). 
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To conclude, even though the boundaries between media, parts of cognition, 

or some of the concepts are blurred, there is still a clear distinction between what 

presence is and presence is not. Mental immersion represents a separate phenomenon, 

a separate field, a separate set of factors, effects, and experiences (see Table 2.). Well-

made and individually relevant narratives (in books, movies, and so on) are designed 

to stimulate imagination and formulate relationships/emotions via mental simulations. 

Presence, as a sensory immersion, is a different experiential process. Clear 

conceptualization of presence is important in many ways, as well as, in terms of valid 

measurements and further implications that presence as a perceptual illusion of non-

mediation can produce for VR and all the other relevant media.  

 

Table 2. Key differences between mental and sensory immersions 

 Sensory immersion (presence) Mental immersion (via 

narratives) 

Origin Perceptual illusion of the 

external mediation/simulation 

(i.e. of the shared environment) 

Mental simulation in 

imagination (i.e. in an 

individual mind) 

Attention/ 

focus 

External Internal (‘absence’) 

Main factors Certainty: realism, detailness, 

fidelity, etc. 

Uncertainty and individual 

relevance 

Effects Sensorial experiences of non-

mediated activities 

Emotions, parasocial 

relationships, etc. 

Source Media context/simulation media Media content (narratives)/ 

representational media 

Media 

richness 

For mediated communication: 

video → audio → text (as the 

least ‘immersive’) 

Textual narrative can be the 

most ‘immersive’  

Temporality  Happens at the (perceptual) 

moment of media interaction 

Can last after the media 

interaction 
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CHAPTER 3. 

PRESENCE: PERCEPTION AND BEHAVIOR 

 

In the following chapter, I review fundamental approaches towards the 

concept of presence, its types, factors, and measures. I establish my approach by 

narrowing down and integrating some of the existing areas in the scholarship, and 

highlighting the areas that do not correspond with my approach. In the end, I try to 

offer suggestions on how to systematically conceptualize and operationalize presence, 

i.e., more specifically, to test non-technological factor(s) of social presence that 

reduce perceptual uncertainty while applying behavioral measures to identify 

presence. 

Conceptualization Of Presence 

The Concept And Definitions Of Presence 

The concept of presence, or originally ‘telepresence’, has emerged in the 

scholarship due to the development of the VR technologies (Lombard et al., 2017; 

Riva et al., 2015). The term “telepresence” was basically introduced by Minsky 

(1980) to describe systems or tools of remote control or teleoperation, which “will 

feel and work so much like our own hands that we won't notice any significant 

difference” (Minsky, 1980, p.47), but in the end, the term was shortened by the 

scholarly community to the term ‘presence’ (ISPR, 2000). At the same time, it should 

not be confused with broader philosophical or sociological (Zhao, 2003) concepts of 

‘presence’, such as Goffman’s (1959) idea of co-presence or rather co-location of 

bodies which happens during social interaction. One of the key qualities that 

distinguish these phenomena is the role of technology.  
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 For the most part, the ideas of presence and technology (VR mostly) are so 

deeply tied that presence is often considered as the goal of the designed virtual 

environments (Cummings & Bailenson, 2016) Although some of the scholars do not 

think that it is related to the technology, and can evolve without it, others cannot see it 

without technology (Cummings & Bailenson, 2016) including but certainly not 

limiting to virtual, augmented, and mixed reality, or robotics (Lombard et al., 2017). 

Presence is a much more widespread psychological phenomenon, it is related to 

various media usage, it is a part of everyday media experiences. That’s why it is 

regrettable that scholars focus more on VR technologies, or can define presence as the 

experience of being engaged solely with the virtual worlds (Jackobson, 2002). 

Another dimension by which presence can be defined is whether it is a 

subjective state or not (Lombard & Jones, 2015). For the most part, presence is 

considered to be a subjective state or feeling (Lombard & Ditton, 1997; Sas & 

O’Hare, 2003), or quite often a ‘sense of being there’ (Cummings & Bailenson, 2016; 

Heeter, 1992; Riva et al., 2003). At the same time, to distinguish it from the role of 

technology, there are other concepts, such as ‘immersion’ which is often defined as a 

technological quality of media, and presence, from the other side, defined as the 

psychological experience (Cummings & Bailenson, 2016). But while presence, as a 

subjective feeling, is inevitably related to technology, it can be defined as a sort of 

relationship between a technological mode and a subjective feeling of being together 

with others, in terms of the social presence (Zhao, 2003). In other words, presence is 

“a psychological construct dealing with the perceptual process of technology-

generated stimuli” (Lee, 2004a, p.30).  

As I rigorously explained in the previous chapter, it is a crucial question to 

answer whether the presence is an externally or an internally oriented process. To be 
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fair, even though mental (internal) processing is inevitable for presence to be 

developed (Lombard & Jones, 2015), presence is still about “here and now in the 

external world” (Waterworth et al., 2015), it results from “reacting to the external 

world or what seems like the external world, as it happens” (Heeter, 2003, p.343). It 

requires some external focus to be able to respond somehow to the simulation, thus 

presence can be understood as feeling in which interaction between environment and 

the individual is performed naturally, and that the role of technology is no more 

recognized by this individual (Clemente et al., 2013).  

Perceptual Illusion Of Non-Mediation 

The most fundamental, widespread and precise definition of the concept of 

presence was offered by Lombard and Ditton (1997), who described it elegantly as a 

“perceptual illusion of non-mediation” (Lombard & Ditton, 1997). It is my preferred 

definition of presence which encompasses my approach towards overall 

conceptualization and operationalization of the phenomena. Even though there are 

many terms and theories (that I discuss later) which are directly (or even entirely) 

unrelated to presence as perceptual illusion of non-mediation, I try to demonstrate that 

most of the scholarship (and other concepts), in one way or another, can be built 

around this definition. 

 At the same time, it is important to mention that there is also another major 

description of presence, such as ‘sense of being there’ (Cummings & Bailenson, 2016; 

Heeter, 1992; Riva et al., 2003), which is also quite popular among scholars, but it is 

very vague, and thus speculative. It also may be the reason why the notions of 

spatiality are popular in the discourse of diverse feelings of presence (Nunez, 2007; 

Waterworth et al., 2015; Wirth, et al. 2007). As a result, sometimes presence is 

defined as narrowly as ‘spatial presence’, or ‘spatial presence’ is considered to be an 
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analogue of presence in general (Schubert et al., 2001). But, spatial presence is only a 

type of presence that can occur via specific technological circumstances. In fact, I 

prefer to use the concept of ‘physical’ presence, because it is less associated with the 

notion of the ‘being there’ and other spatial references that limit the view on this type 

of presence.  

To proceed, in contrast to the ‘sense of being there’, the definition suggested 

by Lombard and Ditton (1997) accurately (and unambiguously) describes the 

ontological boundaries of the phenomenon. It clearly indicates how presence evolves 

and how it functions. Accordingly, presence is a subjective cognitive state (an 

illusion, in this case) that results from the interaction with media technology while 

perceiving some mediated process, environment, or situation, but the user fails to 

recognize the perceived as being mediated or simulated. Finally, in contrast to other 

definitions, this approach highlights the perceptual nature of the sense of presence, 

which is important to narrow down and concentrate the scholarship in the relevant 

field of inquiry. At the same time, this definition perfectly fits for most of the basic 

types of presence suggested by the scholarship. In the end, while this definition does 

not offer an obvious approach to its measurement, it does indicate both subjective and 

technological nature of presence, as well as assume the effects that illusion of non-

mediation can offer (i.e., simulation of experiences).  

Major Types Of Presence 

Most scholars agree upon major distinction between social and physical (or 

spatial) presence (Balakrishnan & Sundar, 2011; IJsselsteijn et al., 2000; Lepecq et 

al., 2009; Lombard & Ditton, 1997; Lombard et al., 2017; Horvath & Lombard, 

2010). The ‘spatial’ and ‘physical’ presence sometimes are viewed as equally 

acceptable concepts (Biocca et al., 2003), but the ‘spatial’ one is more popular, which 
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might be the reason why spatial/physical presence is conceptualized more as a ‘sense 

of space’ rather than as a ‘sense of action’.  

Both of the major types of presence are also defined differently. From one 

side, there is an understanding of social presence as a feeling of ‘being together’ 

(IJsselsteijn et al., 2000) or ‘being with another’ (Biocca et al., 2003), while from the 

other side, it is also described as a feeling of ‘being and communicating with others’ 

(Lepecq et al., 2009), which involves the reaction towards the other. In a similar way, 

physical presence can be defined as the feeling of being physically located in a place 

(Lepecq et al., 2009), otherwise, physical presence is understood as the ability to ‘do 

there’ (Slater, 2004). Some scholars though consider only the physical presence to be 

‘non-interactive’, i.e. physical dimension refers to the feeling of being simply located 

in the environment but the social dimension represents the feeling of being together 

and communicating with the other (Daugherty et al., 2010). 

There is an avenue in the presence research that can reconcile the 

aforementioned disagreement, or rather push it towards the ‘interactive’ side. 

According to the principle of “behavioral realism” (Freeman et al., 2000; Laarni et al., 

2015), the one who feels presence then acts (or reacts) upon those feelings of non-

mediatedness (or ‘naturalness’, ‘realness’, and so on). Even observing some 

environment from the screen that looks ‘as if being right here’ can still manifest 

presence through “recognizing the non-mediatedness”. In other words, not noticing 

the mediatedness is already a behavioral response (whether clearly presented or not). 

As Floridi (2005) puts it, presence includes “the capacity of acting and interacting (the 

agent can be the receiver of an action and respond to it accordingly) with the 

environment, both pragmatically (by doing or changing things) and epistemically (for 

example, by observing things locally)” (2005, p. 662).  
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It is also fair to say that presence is rooted in activity, in how people respond 

to and modify their surroundings (Slater, et al. 2009), which also implies the social 

‘surroundings’. In real life, we are always in the middle of some 

action/communication that we respond to one way or another. Thus, according to the 

principle of behavioral realism, the state of presence invokes this condition of 

responding within the boundaries of the mediation/simulation. Another reason why 

presence is rooted in the activity (Slater et al., 2009) is that in contrast to the mental 

immersion, or narrative transportation, presence represents externally focused state of 

awareness. When we consume media content, such as a movie, we simulate it 

mentally, but we may achieve presence within some mediated context/simulation 

(VR, chat, audio channel, etc.) in which we can act or communicate.  

Focus On Social Presence 

Social presence can be described as a feeling of obtained social contact 

(Lowenthal, 2009), in which “part or all of a person’s perception fails to acknowledge 

accurately the role of technology that makes it appear that he or she is communicating 

with one or more people” (Horvath & Lombard, 2010, p. 89). And again, while some 

scholars consider social presence just as a feeling of the other rather than 

communicating with others (Tu, 2000), it is necessary to consider that social presence 

is based on the communicative process (Sivunen & Nordbäck, 2015), i.e. the other 

signifies themselves through some meaning which inevitably incorporates 

communicative process. The other is the surroundings we respond to and modify 

(Slater, et al. 2009). Online education is one the most prominent fields in which social 

presence is studied in order to increase ‘sociality’ of the mediated learning processes 

(Cui et al., 2013; Daugherty et al., 2010; Mikropoulos & Strouboulis, 2004).  
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 Compared to the physical presence studies (e.g. in VR), studies of the social 

presence are more advanced at least because they are focused on the properties of 

communication interaction and psychological aspects, i.e. individual or contextual 

factors, rather than the attributions of the medium (Sivunen & Nordbäck, 2015). As a 

result, it is not unusual to find research of social presence across different ‘not-so-

immersive’ media technologies, including mobile (Tu et al., 2012) or email 

communication (Milne, 2003). In the end, social presence is understood here as a 

perceptual illusion of mediated communication (via any form or modality) with others 

being non-mediated, which despite a feeling of non-mediated-ness or naturalness 

itself also may include a behavioral reaction as a result of this feeling.  

Extended Typology Of Presence 

 As technology develops, ‘social’ and ‘physical’ presence hardly (if ever) 

reflects the full spectrum of diverse forms of perceptual illusions of non-mediation 

(Lombard & Ditton, 1997), thus there are many other terms and forms used to 

describe presence. Although not completely successful in the result, the most 

systematic (in my opinion) attempt to categorize presence is so far offered by Lee 

(2004a) who suggested three types of presence - physical, social, and self (Lee, 

2004a), which are also divided through the lense of para-authenticity (as in ‘live’ 

translations of reality, i.e. content is real but accessed via media), and artificiality (as 

in digital/technological simulations, i.e. the content itself is media) of the gained 

experiences. Thus, he suggested distinguishing 6 broader types of presence; I 

disregard self-presence (referred to mental representations of self) for the reasons I 

explained in Chapter 2. As Lee (2004a) wrote himself, presence is a result of a 

perception of the externally simulated stimuli but when it comes to mental simulations 

(such as parasocial relationships or simply imagined interactions) they happen in 
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mind during and after narrative consumption. Also, it’s impossible to exclude self 

from the presence experiences because it is always there as a part of our cognitive 

state. Despite Lee (2004a), there was also a suggestion to distinguish telepresence, 

social presence, and self-presence (Oh et al., 2018) but it does not include the nature 

of the gained experiences, or level of mediation, as Lee (2004a) did.  

I replicated Lee’s classification in Figure 1. (excluding ‘self’ dimension), and 

also included some suggestions of technologies that may blur the lines between these 

categories. Another issue that needed clarification is a notion of ‘mediation’. Even 

though mediation is a broad concept and phenomenon, sometimes it makes sense to 

distinguish what we actually experience when something real is simply mediated, i.e. 

we access it via medium, and when it’s something artificial, or it is simulated. But, we 

still can access it via medium, like in terms of the virtual environments (VEs), which 

are simulations, but we gain access to them via some medium, which can be an HMD 

(head-mounted display) or a simple screen. Even though it’s more immersive to use 

headsets, the VEs themselves still can be immersive being accessed via different 

media.  

 

 

Figure 1. Types of presence (key categories and suggested technologies across them) 
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 So, artificial physical presence according to Lee (2004a) is basically the major 

type of physical presence that we can feel, for instance, in digitally constructed VEs. 

Para-authentic social presence represents the usual form of social presence that may 

appear from mediated communication with real people. At the same time, para-

authentic physical presence (e.g. as in telesurgery) should be considered more like a 

‘telepresence’ in a way that Minsky (1980) meant it, as a feeling of non-mediated 

remote control over some real actions/activity.  

And finally, artificial social presence (e.g. as in communicating with artificial 

entities, such as social robots) sounds more like a ‘social actor’ type of presence, 

which though should be carefully distinguished (through the conversational 

component) from the psychological states that, for instance, involve a “watching 

eyes” effect (Bateson et al., 2013). At first, related to computers only (Nass et al., 

1995), media/medium as a social actor (or MASA) is a type of presence which 

appears because computers use natural language, exhibit social cues and fill 

traditionally social roles, which makes users to ignore their simulated nature and treat 

the medium as a social entity (Lombard, et al., 2009). But, what is important with 

MASA is not the quantity of human/social cues but the quality of those characteristics 

(Lombard et al., 2017), and sometimes both (Lombard & Kun, 2021).  

Co-presence (Bulu, 2012; Nowak, 2001) would be something that ‘fit’ into 

experiences of using Social VR, i.e. virtually simulated environments that also 

simulate social beings. More specifically, it goes beyond social and physical presence 

incorporating feelings of mutual involvement in the virtual space, or feeling of being 

in the same space.  

In addition, I would like to briefly describe my suggestions of the possible 

technologies that may break through the ‘established’ boundaries of the types of 
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presence. First, it is hard to suggest any technology for the whole para-authentic 

dimension because it basically uses the same (‘distancing’) media technology but, at 

the same time, they focus on different types of feedback that should be simulated (i.e. 

social feedback vs physical one). Second, fully artificial actors within fully artificial 

space might sound like a simple video game but the problem is that we do not 

communicate with NPC (non-playable characters) because we feel they are real but 

for many other reasons we play video games (including parasocial relationships that 

have nothing to do with presence). Third, using AR (augmented reality) technologies 

can result in two types of presence within the physical dimension because they 

include both real and simulated content. And finally, an AI assistant can be an 

example of a confusing mediated communication where it is hard to say whether the 

agent is real or not. 

To conclude, presence as a perceptual illusion of non-mediation of either 

artificial or para-authentic experiences can be social and/or physical. Presence can 

occur when we communicate with a robot, text our loved ones, cross a virtually 

simulated bridge, and so on. Even though those examples  represent a very wide 

spectrum of possible media interactions, there are still a lot of concepts that may 

describe some psychological state but still have nothing or little to do with presence.  

Other Associated Terms 

While the model offered by Lee (2004a) to categorize presence is quite useful 

in terms of delineating social presence, physical presence, tele/presence, and MASA, 

because it clearly distinguishes which types of experiences we obtain and through 

which means (via not noticing the role of technology), it still includes ‘self-presence’ 

which naturally represents mental form of immersion. But, it is not presence but a 

form of mental and emotional absorption into narrative structure simulated in 
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imagination (Green & Sestir, 2017; Greenwood & Long, 2009; O’Connor & 

Aardema, 2005, and so on).  

Presence is a product of an externally simulated environment. As Floridi 

stated, “the difference lies precisely in the ontological nature of the digital, which not 

only augments the agents’ capacities epistemically, but allows the construction of new 

spaces where the agent can be telepresent interactively” (Floridi, 2005, p.662). As a 

result, ‘self-presence’ cannot be defined as presence. The same might be told about 

such concepts as narrative transportation or parasocial interaction (Lombard et al., 

2009). Other concepts, such as ‘cultural presence’ (as a ‘socio-cultural network of 

people’) or ‘parapresence’ of some sentient being (as seen in Lombard & Jones, 2015) 

also do not fit the suggested approach because they are based on some 

spiritual/religious belief rather than a perceptual and cognitive processing of the 

technology use.  

Overall, many other terms used in the scholarship to describe presence or its 

elements  are often conceptually overlapping, or just distantly related to the 

phenomena of presence (Floridi, 2005; Lee, 2004a). Some of them are just generally 

very vague as ‘involvement’, or ‘flow’ which sometimes is described as an 

“intrinsically pleasurable process” (Hartmann et al., 2010), but it is merely a state of 

physical fluency which can be associated with any form of (physical) activity (Jin, 

2012) thus not necessarily (or ever) related to pleasure or presence. But, the state of 

flow includes a capacity to “transfer some of the activities from conscious control into 

a control by unconscious procedures” (Grodal, 2000, p. 204), meaning that flow can 

shape perceptual processes and thus contribute to presence, but it does not mean that 

flow is a part of it. Also, the separate issue is that scholars often do not specify their 

definitions.  
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In addition to that, despite immersion itself that is often perceived as a part (or 

type) of presence (Lombard & Ditton, 1997), social/perceptual realism (Lee, 2004a; 

Lombard & Ditton, 1997; Lombard & Jones, 2015) is also considered as a side of it. 

But, realism or realisticness is just one potential factor of presence, or a quality of 

technology necessary to replicate the object of simulation (Ogara et al., 2014). In 

other words, perceptual realism heavily depends on how much the technology is able 

to simulate sensory cues that signal the non-mediatedness of the experiences. But, as I 

demonstrate in the next sections, although realism might be important it is not the 

inevitable determinant of presence, there are other factors as well. 

The Cause And Determinants Of Presence 

The Nature Of Presence 

For the most part, the nature of presence is left out from the focus of the 

presence scholarship. It happens basically because most of the researchers generally 

imply the technology-related nature of the sense of presence, and a few of them 

explicitly articulate that presence depends on technology (Bailenson & Yee, 2008; 

Mikropoulos & Strouboulis, 2004). Nevertheless, as a perceptual illusion of non-

mediation (Lombard & Ditton, 1997), presence is a subjective psychological state 

which exists as a relationship between an individual mind and technology. On the 

other hand, some scholars claim that presence is not necessarily linked to mediated 

experiences (Riva, Mantovani, Waterworth, & Waterworth, 2015), which relies on the 

attempts to describe the nature of feeling of presence exclusively via the evolutionary 

approach. 

 The evolutionary approach is de facto the major attempt to (systematically or 

not) explain the nature of presence (Lee, 2004b; Nunez, 2007; Schubert et al., 2001; 

Waterworth et al., 2015). It says, for instance, that emergence of presence is “strictly 
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related to the evolution of Self” (Riva et al., 2015, pp.89-90). Thus, there is a point of 

view that presence is a natural feeling or an innate causal reasoning process which 

happens (as proposed for the virtual circumstances only) because of the ‘old brain’ 

that sometimes does not recognize the difference between virtual and real (Lee, 

2004b).  

More elaborated technology-based approaches consider the imperfect nature 

of the technological simulations, saying that presence develops from the cognitive 

representation of possible actions that can be performed in the simulation 

(Regenbrecht & Schubert, 2002). At the same time, this approach did not include an 

adaptive mechanism to those imperfections (in contrast to Schubert et al., 2001). 

Schubert et al. (2001) suggested that presence results from construction of the spatial-

functional model of the virtual environment (again, a VR-limited view on presence); 

this model derives both from the mental representation of possible actions and via 

mechanism of suppression of incompatible sensorial input. In this theory, the adaptive 

psychological mechanism is very important in achieving an illusion of non-mediation 

or rather non-simulation. This approach also does not reject willingness to feel 

presence as a source of presence (Sas & O’Hare, 2003). 

Another branch of thought (Nunez, 2007; Waterworth et al., 2015; Wirth et 

al., 2007) considers attentional focus (despite the complex mental models with which 

the attention interacts) as one of the major sources of presence, i.e. presence is defined 

as a reflection of attentional focus (Waterworth et al., 2015). Another example is 

related to the idea of temporal adjustment, i.e. when time passes, VE users may stop 

noticing that they are looking through a VR display (Nunez, 2007) and therefore 

adjust their focus to feel presence. What is important with these theories is that they 
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consider desire or willingness to feel presence as a significant possible cause of 

presence.  

In addition, these complex models, i.e. the Capacity Limited, Cognitive 

Constructionist model (Nunez, 2007) and the Measures, Effects, and Condition model 

(Wirth, et al., 2007), that describe the nature of presence also suggest that the person 

constructs some sort of mental model of whatever they are about to be immersed into 

to feel presence. More specifically, media users organize the spatial structure of the 

situation in mind and based on the previous experiences they look for ‘suitable’ 

spatial scenario to believe in  (Wirth et al., 2007). Even if this model did not attempt 

to describe mental immersion into TV narratives too, it still might be a too narrow 

approach to describe how and why presence appears.  

Why Presence Appears 

There are not many theories that describe the nature of presence, and the ones 

that exist do not describe all possible sides of the issue, and I would not say that there 

is only one answer on why presence appears. For instance, the basic evolutionary 

approach to the nature of presence is not perfect at least because it excludes (a 

possibility of) a perfect technological simulation that just does not allow us to notice 

its illusory nature. At the same time, simulations do not always represent socially 

realistic elements which should make it harder for us to feel presence with it but it 

does not.  

In terms of the more complex models that rely on attentional focus and spatial 

modelling (Nunez, 2007; Wirth et al., 2007) and which are thoroughly 

conceptualized, the major problem with them is that they are based on the initially, as 

I argued in previous Chapter 2, inadequate assumptions that equate mental and 

sensory illusions/immersions. Many of their assumptions are based on the TV effects 



 
50 

research and immersion into media narratives that have little or rather nothing to do 

with the sense of presence. Again, it does not mean that we do not use imagination 

with presence (it is always inevitably there) but imagination, if actively involved, 

helps to increase uncertainty of the technological simulations. 

 In other words, those models are designed to describe something that is not 

just presence per se, but attempts to embrace more broad and complex experiences of 

interacting with all sorts of media in general. In fact, another possible explanation for 

such a broad approach might be that scholars prefer ‘spatial’ presence as a dominant 

term to describe many expressions of presence. This might lead to the notions of 

‘spatial mental modelling’ and other issues unrelated to the phenomenon. That’s one 

of the reasons why I prefer the term ‘physical’ presence which more clearly 

establishes boundaries of the perceptual illusion of the physical environment and 

activities within it (along with observing it) being non-mediated.  

The nature of presence, i.e. why it appears, can be described in several ways. 

First, we might want not to notice the flaws of the simulation (for whatever reason), 

or, second, it may happen because of the technology, its design or the context of the 

perception. Technologically, there eventually might be a perfect simulation that 

cannot be distinguished from social reality. It is true that technology cannot yet be a 

perfect physical simulation of complex things, but it may work if it simulates the 

small portion of reality and puts it properly in context, like a simulated view from a 

window which is flat itself and employed by a flat TV set, which can recreate an 

observation of some, for instance, catastrophe seen from this window (see Horovitz, 

2013). Another example is flat screens placed on the glass bridge that have an effect 

of ‘breaking glass’ displayed on them. 
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At the same time, while technological simulation usually has limited 

capabilities of representing reality in a perfect manner, it might be designed in a way 

that a user does not notice the flaws (not just prefer not to notice), for instance, 

because of the tasks that occupy the attention or as in video games that let the story 

guide players, which is a whole other level of research because video game play 

experiences combine other types of immersive feelings rather than just presence.  

Again, the individual willingness (Sas & O'Hare, 2003; Wirth et al., 2007) 

might dominate the cognitive processes preventing the person from recognizing the 

illusion. Technically, desire or willingness to feel presence might be a cause of 

presence in general, and as well the possible factor that shapes the experience in the 

process. There are many reasons why one might want to adapt and to ignore the 

possible flaws of the technology, and enjoyment is one of them.  

Finally, the sense of presence might be stimulated, for instance, by 

(unexpected) priming, or lack of experience, making it harder for the user to refer to 

the external reality in order to check the state of the simulation, or simply adapting to 

the mediated circumstance in time (van der Kleij et al., 2009). In a broad way, 

presence should be considered as a combination of diverse factors, including the 

technology, individual states, and various contexts that surround the experience and 

the perceptual process simultaneously. It is important to remember that presence is a 

relationship between mind and technology, it is a dynamic process that is a situational 

result of many interdependent factors that simultaneously intersect with our cognition 

and, therefore, shapes perception. 

As a result, presence can be a result of multiple factors that shape perceptual 

process (see Figure 2), including the content of media (what is perceived), the 

medium (how it is perceived), the individual’s state (who perceives it), and the 
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context of perception (how an individual perceives it). The first two factors are 

technology-related, which makes them the most dominant in the scholarship of 

presence as I demonstrate in the next section.  

 

 
Figure 2. Factors of presence (based on perception) 

 

Technological Factors 

As mentioned, most of the presence scholarship is concentrated on the 

technological factors of, specifically and dominantly, spatial presence. For instance, 

those factors include image quality (Bracken, 2005), screen size (Hou et al., 2012), 

visual feedback (Welch et al., 1996), spatialized sound (Kobayashi et al., 2015), 

update rate (Cummings & Bailenson, 2016) and anything else that allows technology 

to more completely simulate and thus to represent most aspects of reality (or rather its 

cues) in a perceptually coherent manner. Despite that, a lot of researchers still 

distinguish external and internal, or technology and user related factors of presence 

(Kober & Neuper, 2013; Lee, 2004b; Lombard & Ditton, 1997). As a result, users 

may respond to cues provided by the media that may mimic natural cues, thus giving 

a feeling of non-mediatedness, or users may be motivated/put effort to maintain this 



 
53 

belief (Hartmann et al., 2010). The latter is closely related to the willingness as a 

possible predicament of presence which is discussed later in this section.  

Technology or media related factors are not unitary, they have their own 

levels, which at least involves the form/medium and the content (Daugherty et al., 

2010). For instance, it is not only about the form of spatialized sound that produces 

naturally assumed spatial information of auditory events (Kobayashi et al., 2015), it is 

also about the specific sounds that should be present, like the sounds necessary for 

simulating nature (Annerstedt et al., 2013), in order to achieve and maintain (or not to 

break) presence. So, in the presence-related technologies, a lot of attention is paid to 

the medium or how something is mediated, because to achieve presence it is necessary 

to have faster processors update rates, tracking devices, head mounted displays 

(HMDs) with wider fields of view, stereoscopic visuals and/or spatialized sound 

(Cummings & Bailenson, 2016). At the same time, one of the strongest factors of 

presence in VR is the feedback (Noël et al., 2004), such as breeze or touch (Bailenson 

& Yee, 2008; Durlach & Slater, 2000), maybe because it is usually never applied 

technologically, thus perceptually remains quite unexpected by the users.  

 Another important factor is what is simulated, and how well that, what is 

simulated, meets the expectations of users. For instance, people are used to specific 

time response of the signal from previously used communication technologies, such 

as telephone, thus the possible delay in more complex systems will be deteriorating 

for presence (Durlach & Slater, 2000). In terms of feeling presence in VR it is 

necessary that, "a head-turn must result in a concomitant and predictable and 

appropriate change in the visual field, a movement of the body must result in the 

expected correlated sensory and sensed physical changes that have been learned over 

a lifetime" (Slater et al., 2009, p.201). When users enter some virtual (or not virtual) 
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space, there are always some expectations about how the space should look, how to 

interact with it, and also the interpretation of the space is always augmented with 

personal meanings and memories of a user (Turner & Turner, 2006).  

 But, if meeting expectations produces presence, then the opposite breaks it. 

So, for instance, a wrong smell of an object is more likely to cause a break in presence 

than no smell at all, because in the latter we can fill in the missing attribute (Slater et 

al., 2009), as in the case of being located into a garden (Turner & Turner, 2006) or 

most of the other simulative circumstances that cannot be perfect and include flaws 

that we either ignore or cannot notice (i.e. when we feel presence). But, if something 

is simulated, then it should be simulated with a certain predictability of reality 

reproduction which does not allow for the simulative flaws to get noticed, therefore, 

eliminating the role of imagination in this process. Garau et al. (2008) also found that 

breaks in presence can happen multiple times but presence can recover and fluctuate 

temporally which only highlights a subjective nature of presence experiences.  

Subjective Factors 

 Subjective factors are incredibly important ones, because presence is, first of 

all, a subjective feeling (IJsselsteijn et al., 2000), thus different people may exhibit 

different levels of presence with the same media, and also different media may give 

rise to the same level of presence in different people (Slater et al., 2009). Usually the 

individual or subjective factors indicate just the basic ability of the user to perceive 

the simulation properly (Daugherty et al., 2010; Schuemie et al., 2001; Sacau et al., 

2008). This ability includes user’s perceptual, cognitive, and/or motor abilities, prior 

experience with media, mood state, personality traits and so on (Daugherty et al., 

2010). 
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 So, presence also depends on each individual whether they feel presence or 

not, so,  for instance, if a person is sick it does not matter how immersive the 

technology is. A possible example of personal traits affecting the state of presence can 

be an experiential novelty because some people can be nervous and anxious in novel 

situations and may be less able to focus attention on the mediated world (Sacau et al., 

2008). At the same time, the novelty can be exciting and thus stimulating/leading to 

greater presence, but no one has done research from this perspective yet.  

 Different experiences with technology use can be either distracting or 

enhancing factors in developing presence. So the lack of experience, depending on the 

complexity of technology, can be detrimental because, with little experience, people 

might have issues with accessing and using the technology (its interface) thus paying 

less attention to the content (Sacau et al., 2008). From the other side, more 

experienced media users can have a smoother communication with their partners and 

stronger sense of presence as a result (Ogara et al., 2014). 

 Finally, there is also an emotional factor, because people’s mood can affect 

perception, and our subjective judgements (Baños et al., 2004b). Saying it differently, 

emotional state might affect the attentional focus of the media users, thus it can shape 

the sense of presence, which has nothing to do with emotional engagement 

(Waterworth et al., 2015). It is not like with the mental immersion, when emotions are 

an important part of the imaginative processes, relationships with characters and so 

on. But, it is always necessary to consider that some factors of presence might be 

more important than the others.  
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Other Factors 

Contextual Factors  

Even though context of the perceptual process is the most underdeveloped 

area of presence research, contextual or situational factors (Sacau et al., 2008) can 

also increase the chances for presence to develop. For instance, as van der Kleij et al. 

discovered (2009), with time, social presence can increase within the ‘low-immersive’ 

mode of communication (such as text) to the same levels as in a video mode (which is 

considered to be a more ‘immersive’ technology). So the user becomes familiar with 

the technological circumstances and starts to ignore the flaws of the simulation.  

As another example, perception can be primed by the preamble of the VE, as a 

reference to a certain objective reality. In other words, “a preamble is a virtual replica 

of the immediate physical environment, having the sole purpose of giving a user a 

more natural transition into VR, rather than immediately throwing them into the 

infinite possibilities of a VR experience” (Smolentsev et al., 2017, p.154). A preamble 

helps the perceptual apparatus to adjust to the new simulated circumstances.  

Another thing that I believe presence scholarship should paid more attention to 

is what kinds of social circumstances are simulated/mediated, because, for instance, a 

more formal business meeting seems to be more suitable for the mediated format of a 

teleconference, at least because it does not include an emotional component or high 

levels of sociality in contrast to more personal conversations. Or when talking with a 

robot - or an AI assistant - there might be more trust to an assistant if the user asks a 

professional rather than a personal advice.  

Willingness  

Willingness, as a major determinant along with technology and overall 

abilities to perceive whatsoever, can play the most crucial role for the sense of 
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presence to appear or maintain itself. Although quite seldom, presence scholarship 

does consider that personal interest and motivation to experience presence plays a role 

(Wirth et al., 2007) in the presence experiences. In fact, according to the study of 

diverse factors of presence (Sas & O'Hare, 2003), willingness to experience presence 

was the largest predictor of it.  

But while some scholars say that it only can enhance the experience of 

presence (Triberti et al., 2016), it is fair to say that willingness can sometimes be the 

cause of presence. In other words, the experiences that constitute presence can be 

willingly altered despite the nature of these experiences. At the same time, while 

conscious effort can produce or enhance presence, it can obviously also break it, when 

users simply start to recall by switching to a critical reception and identifying 

inaccuracies in the depiction that simulation is not real (Hartmann et al., 2010). Thus, 

by managing our experiences we can manage presence. 

Finally, if we consider willingness to communicate (Sas & O'Hare, 2003) as a 

key factor of social presence, there could be a difference based on who we 

communicate with. There are definitely some people we are socially/emotionally 

close with, who we are willing to be with, or ‘to be together with’ even though not 

necessarily for a joyful reason. As a result, this willingness or desire can be a strong 

predictor of presence, which could have been the focus of this study but it requires a 

more complicated research design. Instead the focus of this study, i.e. the independent 

variable, is (visual) familiarity with a person.  

This closeness between people can provide some certainty over the person one 

communicates with, thus reducing the possibilities of the social/emotional context to 

be imagined. In other words, when we know how people look, how they usually 

respond, and generally act there might be a more certain mental picture of those 
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people in our mind, thus, when we talk on the phone with them, there are fewer 

possibilities for imagination to simulate. In that sense this closeness functions in the 

same way as a visual familiarity/accessibility (Bavelas et al., 2002).  

Uncertainty/Possibilities Reduction 

So called “uncertainty reduction strategies” are often used to reduce ambiguity 

in relationships, including relationships via social media (Fox & Anderegg, 2014). 

Specifically, due to unavailability of non-verbal cues online, interaction partners have 

to rely on different strategies to reduce uncertainty and to form some sort of 

impression of each other (Antheunis et al., 2012). These may include observing an 

individual online, reading their posts, commenting on their posts, direct messaging 

and so on (Antheunis et al., 2012; Fox & Anderegg, 2014). These strategies function 

as a mechanism of formulating attraction, as a way to get to know each other in the 

mediated context (Antheunis et al., 2012).  

 As social presence can be as well achieved within ‘low-immersive’ forms of 

communication (Jung et al., 2017; Milne, 2003), the lack of factual certainty in 

simulation per se can be replaced or adapted by certainty cues, or the uncertainty 

reduction strategies (Jung et al., 2017). Jung et al. (2017) conducted their study on 

how those strategies can stimulate social presence (among other variables) in the 

dating app. Due to low visual awareness of one another, it is often difficult to 

understand what is going on with the interaction partners (Sivunen & Nordbäck, 

2015). Among the cues that might increase certainty (and, therefore, presence) can be 

information about users’ geographical proximity or accessibility cues (Jung et al., 

2017). More broadly, social presence may increase if one is aware of the location, 

activities, or surrounding of their partners (Ogara et al., 2014). This information helps 

to mentally fill the gaps that the medium (or the mediated context) includes.  



 
59 

 These strategies can be called ‘possibilities reduction strategies’ because, by 

making situations more certain, they decrease the role of imagination in the cognitive 

process of assessing the situation, thus increasing chances for presence to appear. 

Although these studies (Antheunis et al., 2012; Jung et al., 2017) focus on 

social/emotional closeness, which includes the sense of trust (Bente et al., 2008) and 

feeling of social influence (Ogara et al., 2014), from the perceptual perspective, these 

strategies may or may not create closeness (which is hard to accomplish per se) but 

they definitely produce a familiarity that is a form of certainty. Familiarity is 

something that is much easier to manipulate than emotional closeness and is 

employed in the current study.  

To conclude this section, even though there is plenty of research 

demonstrating that there are many diverse factors that contribute to presence, 

technological factors still seem to dominate the scholarship. But technology is 

obviously not the only factor that creates the sense of presence, at least because 

presence appears across diverse media forms from mobile (Tu et al., 2012) to email 

communication (Milne, 2003). Riva and colleagues (2015) insisted that there should 

be a balance between factors, i.e. “the form must provide the means for a convincing 

bodily and perceptual illusion, but the content should be integrated with… the form 

for the illusion of mediated presence to happen convincingly” (Riva et al., 2015, p. 

91). 

Overall, only a few scholars pursue the multifactorial approach to study 

presence. For instance, Biocca et al. (2003) said that a transient phenomenological 

state that can depend or vary with medium, environment, and, when it comes to social 

presence, it also varies knowledge of the other, content of the communication, and 

social context. It is true that whatever shapes (and focuses) perception, and increases 
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cognitive certainty (or decreases uncertainty/possibilities), can be a factor that can 

contribute to presence. In other words, we can produce presence making mediated 

environments or contexts more certain (i.e. more detailed, holistic, realistic), 

therefore, allowing the perception to cognitively intervene more than the imagination 

that fills in the gaps with contextually unreliable dynamic possibilities that always 

change, and in which we cannot act in or with which we cannot interact with.  

Nevertheless, presence can appear from a perfectly generated and presented 

technological product (without perceptually accessible gaps), or from a strong 

willingness to feel present with our loved ones even when the asynchronous text 

messaging is the only way they can communicate. Most of the time presence is a 

combination of diverse factors. The goal of the researchers who study presence is to 

identify these potential factors and as well measure them properly.  

Measurements Of Presence 

Presence scholarship has some significant issues with both conceptualization 

and operationalization of the phenomena. As mentioned, one of the most popular 

definitions of presence is a ‘sense of being there’ (Cummings & Bailenson, 2016; 

Heeter, 1992; Riva et al., 2003), which is not just ambiguous per se but it is also 

usually described as a psychological state limited to virtual environments (VEs) only 

(although presence has much broader media implications). But even though 

researchers can rely in their analysis on more precise conceptual discourse, it is still a 

question if it is valid to ask people to report on something that is elusive in nature.  

In the presence scholarship, there are two broadly established types of 

measures, i.e. the ways of gathering data, which are subjective and objective ones 

(Laarni et al., 2015). Subjective measures include questionnaires, continuous 

assessment techniques, some psychophysical measures, and qualitative measures 
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including interviews, ethnographies, etc. Objective measures usually include 

behavioral, task performance, and psychophysical measures (Laarni et al., 2015).  

Not all of those measures require similar attention. As Freeman and colleagues 

(2000) concluded, measures based on task performance may be useful to assess 

training but they are not necessarily related to presence. Physiological measures 

include brain activity assessments which are usually costly and hard to implement 

naturally during media sessions; skin conducting data is hard to interpret in terms of 

presence; and there is also a heart rate, body temperature and electromyography 

options that are used in the scholarship (Grassini & Laumann, 2020). Basically, 

physiological responses (at least by themselves) might not explain the reason for 

emotions or feelings that constitute presence (Slater et al., 2006). Thus, I pay attention 

only to major subjective and behavioral measures. 

Subjective Measures 

 Traditionally, post-test self-report questionnaires are the dominant way to 

measure presence (Grassini & Laumann, 2020), while continuous measures and 

interviews (Nunez, 2007) are less utilized. But, continuous subjective measures 

technically can bring more data because they allow assessment of “variations in the 

subjective experience of presence, which are likely to occur not only through changes 

in the stimulus but also through the participant (e.g. increasing fatigue during 

exposure) and to overcome limitations associated with postrating measures.” 

(Wissmath et al., 2008, p.239) But it is still a question when and for how long 

presence appears, i.e. if it is a continuous state at all. In addition, a potential problem 

with post-test evaluation is that of inaccurate recall and memory effect (Freeman et 

al., 1999).  
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Even though it might seem that continuous measures should be more popular 

in the presence scholarship, unlike posttest self-reports, they can disrupt the media 

experience (IJsselsteijn et al., 2001), which is a big deal, because irrelevant perceptual 

input can break the state of presence itself, meaning that if that happens there is then 

nothing to measure at all. As a result, there is a proliferation of post-test 

questionnaires in the presence studies (Lombard et al., 2009), they are relatively easy 

to design, and they are supposed to help with standardization. Nevertheless, there are 

some issues with subjective measures in contrast to objective ones that should be 

taken into consideration.  

Behavioral Measures 

As was previously discussed in the chapter, presence often evokes some 

behavioral response as an effect of its psychological state, which is referred to the 

conception or principle of “behavioral realism”. Thus, presence can be observed.  So, 

for instance, head movements can be an indicator of the relevant for presence visual 

attention (Bailenson & Yee, 2005). Or, presence can stimulate an immersion into the 

environment that would cause a response such as swaying in response to a moving 

visual field, or ducking in response to a flying object, and so on (Slater, 2004). 

Depending on the design of the simulation, behavioural responses are correlated with 

its affordances (Laarni et al., 2015). 

Quite often, behavioral measures of presence in VR are employed via 

threatening virtual environments (Kisker et al., 2019; Malbos et al., 2012) that 

promote behavioral response to the virtual stimulus. Height experiment with a ramp 

on a skyscraper is a widely used example of such a measure (Kisker et al., 2019). 

Moreover, it is necessary to note that anxiety caused by the threatening environments 

functions as a moderator for presence, i.e. threatening environments can increase 
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presence but there should be presence in the first hand (Bouchard et al., 2008; Kisker 

et al., 2019).  

 Even though behavioral measures are usually more associated with 

spatial/physical presence (often in VEs only), social presence can also be indicated 

via behavioral engagement such as eye contact, nonverbal mirroring, turn taking, and 

so forth (Biocca et al., 2003). More specifically, it can include verbal or nonverbal 

indicators such as voice inflection or facial expression; the measurement may be 

based on the presence or absence of behavioral indicators, their frequency, or some 

variable property of the behaviors that can be interpreted as a ‘natural’ reaction to the 

mediated circumstances (Biocca et al., 2003, p.467). Therefore, social presence as 

well can be observed.  

Issues With Self-Reports 

Generally, subjective measures, or rather self-report questionnaires, are most 

frequently used to measure presence, but, as many scholars agree, it mostly happens 

because it is hard to design objective measures (Hurrell Jr et al., 1998; Slater, 1999). 

But, objective measures are precise, they can diminish the participants’ biases 

(IJsselsteijn et al., 2001), and they have a strong potential to be valid measures of 

presence. Subjective self-reports have certain issues with validity. 

Conceptual ambiguity  

Even though self-reports are widely used, they are not always considered as a 

valid way to test presence because, for instance, presence is not an self-evident 

sensorial experience such as perceived temperature that can be somewhat easily 

described (Freeman et al., 2000). One side of the problem lies in the lack of 

substantial conceptualization and therefore operationalization of presence (Grassini & 

Laumann, 2020). As a result, self-reports often may not indicate the presence itself. 
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For instance, “communication qualities, such as composure, spontaneity, positivity, 

richness, and evaluation may represent not social presence itself, but rather markers of 

the quality of communication that transpires when social presence is realized or not” 

(Biocca et al., 2003, p.467). Or they can concentrate on the factors of presence 

(Nunez, 2007) representing variables that are correlates of social presence rather than 

social presence per se (Biocca et al., 2003).  

 Any measures should rely on the theory-driven intrinsic value of the variable 

(Schueller & Seligman, 2010) but it is one of the biggest issues with presence 

questionnaires (Laarni et al., 2015). Conceptualization of presence is often too vague, 

along with the scale items (Grassini & Laumann, 2020) but the lack of explication on 

the dimensions of the construct does not provide enough guidance for successful 

operationalization and measurement (Biocca et al., 2003). At the same time, some of 

the questionnaires include questions about technology or previous behavior rather 

than about individual experiences that presence is constituted from (Biocca et al., 

2003). 

Knowing Vs Feeling Issue 

People generally have a limited ability to observe their own cognitive 

processing or be aware of perceptual and memorial processes (Nisbett & Wilson, 

1977), while they also have a problem of delivering higher order thoughts (for 

instance, about perceptual illusions) in a verbal form (Dienes, 2004). In that sense, 

some presence scholars note that subjective reports might work if only people are 

aware of their presence experiences, however, it is also possible that people are only 

partially conscious of it, which cannot give a full picture without complementing 

measurements with objective methods (Laarni et al., 2015). Additionally, it is also 
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true that subjective measures may be unstable and biased by previous experience and 

interest (Freeman et al., 2000).  

 As a result, arguably, the most important issue with internal validity of self 

reports is the problem with ‘knowing’ vs ‘feeling’. So, as noted in the study by 

Freeman et al. (2000), observers themselves can guide participants’ feelings. In other 

words, “the problem is that we cannot rule out the possibility that presence in a VE 

may seem to exist in our experimental subjects simply because questions are asked 

about it” (Slater, 2004, p. 486). The wording of the items in the questionnaire might 

already imply the suggested effect, which can be worse if the phenomenon, such as 

presence, is so ambiguous (Semmer et al., 2003). Unfamiliarity with the concept may 

increase the sensitivity to demand characteristics of the experiment (IJsselsteijn et al., 

2001). In addition, the novelty of the experiences can also have a confounding effect 

because they can map the questions onto some reasonable (to them) underlying 

construct (Bailenson & Yee, 2008).   

Standardization Issue 

The ‘problem’ with the behavioral measures is that they are designed for 

specific situations (Nunez, 2007) which as well means that they cannot be easily 

standardized. The actual problem though is that subjective measures also should be 

media specific because presence is a transient state that varies with medium and other 

factors (Biocca et al., 2003). Depending on the design of the medium/simulation (or at 

least type of media), it can produce a totally different experience, thus measurement 

should be relevant to it (Laarni et al., 2015). It is not just about VE, but other 

mediated experiences which are derived from diverse designs and result in diverse 

social consequences. The circumstances can be so different that it is not a question of 
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adaptation but rather of creating an entirely different measure. Therefore, in this case, 

standardization is not an advantage of the questionnaires.  

At the same time, not every media type is the same, or rather not every design 

of media context or environment has the affordances to provoke a behavioral 

response, therefore they are not very well suited to investigate presence, and it is 

possible that everyday situations do not produce perceptible behavioural or 

physiological responses (Laarni et al., 2015). For instance, it is hard to imagine how 

to measure social presence via behavioral terms in text messaging. Therefore, it is a 

part of methodological novelty and contribution of this study to present a way of 

measuring presence in, specifically, audio-mediated communication via non-verbal 

communication that would be natural for face-to-face or video conversation but less 

evident for audio-based ones.  

Observing (Non-Verbal) Behavior 

 Depending on the specific simulation, (physical) presence can evoke diverse 

behavioral responses, such as bending (over virtual trees), head moving (Slater et al., 

1998), postural change (Freeman et al., 2000) or swaying, ducking (Slater, 2004), and 

so on. While these examples are related particularly to the measurement of physical 

presence, which can be indicated as well by the non-verbal cues (von der Pütten et al,. 

2012), social presence is never measured by observing micro-behavior (Kohonen-Aho 

& Alin, 2015). But, scholars do suggest to observe different behavioral indicators 

such as voice inflection or facial expression (Biocca et al., 2003), and also smiling, 

gestures, body and head movements (e.g. nodding), eye contact, vocal cue), turn-

taking behaviour in dialogues (e.g. frequency of interruptions), the use of space (e.g. 

moving towards someone) or other behavior that is directly acknowledging the 

communicative partner (IJsselsteijn et al., 2000). Although it seems obvious that 



 
67 

natural reactions in terms of the mediated circumstances (such as non-verbal 

communication in the audio-mediated context) can function as a strong predictor of 

social presence, questionnaires still solely dominate the scholarly discourse.  

Nevertheless, it is necessary to accept that questionnaires might be good 

measures if designed well, while observations are not independent from individual 

biases or measurement error (Kompier, 2005) At the same time, it is not fair to 

similarly criticize all subjective measures of presence, because self-reports are not the 

only ones that exist (Nunez, 2007). In fact, when it comes to experiences that vary in 

expressiveness and descriptiveness, interviews can be the way to dig up (in a much 

less standardized way though) different sides of presence experiences (Turner & 

Turner, 2006). Thus, while behavioral measures can be the dominant way to test 

presence, qualitative research methods can identify subtle aspects of presence 

experience (Laarni et al., 2015).  

Ultimately, it is methodologically reasonable to combine different methods, 

though it is not necessary that they measure the same things, i.e. subjective measures 

can find a better use in discovering multiple factors that lie behind presence (Laarni et 

al., 2015). In other words, self-report questionnaires are irreplaceable in terms of 

measuring individual factors of presence and control variables.  

To conclude, lack of clarity in conceptualization does not help with measuring 

presence. At the same time, while the phenomenon itself is inherently elusive, 

participants, when asked to report on this feeling of “being there,” can possibly just 

assume that they felt something because they were asked about it (or used 

technology). It might especially be confusing when they are asked about some new 

experiences based on new technologies they never used before. Nevertheless, 

standardization (although there are a lot of different questionnaires that can serve the 
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same goal) cannot be fully achieved, because the feeling of presence itself depends on 

the technology of simulation, design, and other factors/contexts. While interviews can 

provide more meaning, and behavioral measures can provide more standardized data, 

the self-report questionnaires can be very useful to measure diverse subjective factors 

that surround the perceptual illusion of non-mediation.  

This study concentrates on non-technological factors of presence. Specifically, 

I intend to manipulate visual familiarity with a person to stimulate social presence in 

the audio-mediated communication via Zoom. Again, increased visual certainty 

should eliminate the involvement of imagination in the cognitive process to achieve 

perceptual illusion. It is important to do so because imagination relies on and 

produces possibilities, and therefore having less certain mental image of the other 

person during the audio-mediated communication constantly shifts the individual's 

focus highlighting the flaws of the simulation. It becomes harder to ignore what we 

cannot do and cannot see in this mediated context.  

I am also going to test what affects presence in terms of some individual 

factors, and as well what affects non-verbal behavior generally to control for it, 

because, in this study, hand gestures, which are measured within audio-mediated 

context and stimulated by the perceptual certainty, are a behavioral representation of 

social presence (as suggested in Biocca et al., 2003; IJsselsteijn et al., 2000).  
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CHAPTER 4  

HYPOTHESES AND RESEARCH QUESTIONS 

 

 There are not many attempts to explain the inefficient (i.e. irrelevant to the 

circumstances) non-verbal communication in phone conversations (Wei, 2006), i.e. 

the reason why we communicate information non-verbally while we talk on the 

phone. But, there is a study that found a ‘dialogue effect’ in non-verbal 

communication (Bavelas et al., 2008) in which researchers concluded that people tend 

to naturally use gestures in person, as well as in the phone conversations, because they 

are in a dialogue.  

 I assumed that the actual reason for non-verbal communication in the audio-

mediated context is not the interaction per se but the sense of social presence. In other 

words, while experiencing the perceptual illusion of the mediated communication 

being non-mediated, an individual may not recognize the lack of visual cues in the 

communicative process and, therefore, attempt to communicate information to the 

other person non-verbally.  

 In this study, I used uncertainty reduction strategy (Jung et al., 2017) to 

diminish the possibilities of/in imagining the other person (i.e. how they look and 

visually communicate) while communicating on Zoom (either in audio-only or 

audio+video formats), while stimulating the nonverbal communication by asking 

participants to describe highly encoded pictures to a confederate (Bavelas et al., 2002; 

Melinger & Kita, 2007). More specifically, before explaining the images to the 

confederate, participants were familiarized with them for two minutes. As a result, I 

proposed that: 

H1: Participants will communicate information non-verbally at a higher rate in 

the audio-only communication if they are visually familiarized with a person 
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(i.e., saw and greeted a person, i.e. the confederate, on screen) before the 

conversation. 

 

As a study showed (Bavelas et al., 2002), even being told they would be seen 

by someone in a recording of their behavior, i.e. ‘visual availability,’ stimulates 

comparatively more gestures than in the case when no one is expected to see the 

behavior. As a result, I suggested that audio+video interaction will stimulate more 

gestures than audio interaction, as well as because their gestures will be simply seen 

by the participants, so:  

H2: Participants will communicate non-verbally at a higher rate in video-

always communication than in audio-only communication. 

 

 At the same time, it is not clear how strong the mental image can be 

formulated (among people unknown to each other) by visual familiarization for a 

short period of time such as two minutes. Therefore, it is not clear yet how familiar is 

enough to stimulate social presence represented by a high rate of gestures, and if it is 

possible to formulate such a certain mental image that it reproduces the level of social 

presence of video-mediated communication. Consequently: 

RQ1: How much different will the rate of gestures be among participants who 

will always communicate via audio+video format and the ones who will just 

be introduced via video, i.e. visually familiarized with the confederate in 

video?  

 

 Despite the independent main variable, i.e. the visual familiarity, there are also 

several subjective factors that can affect presence. Specifically, it is important to 
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consider the ability of the users to perceive the mediated context (via perceived 

absence of disturbing noise and general auditory ability) and their mood and 

perception of the session (Daugherty et al., 2010), therefore: 

H3a: The less disturbing noise perceived by participants, the greater the rate of 

participants' gestures; 

H3b: The better participants’ ability to hear the confederate, the greater the 

rate of participants' gestures; 

H3c: The better mood of the participants, the greater the rate of participants' 

gestures; 

H3d: The more comfortable the whole session for the participants, the greater 

the rate of participants' gestures. 

 

 At the same time, there are some other variables that should be controlled for. 

So, in terms of the images/tasks (see Figure 3), difficulty can affect the usage or rate 

of gestures (Sassenberg & Van Der Meer, 2010). At the same time, the speech rate 

also affects the gesture rate (Melinger & Kita, 2007). And, finally, in terms of social 

presence, it is necessary to consider how comfortable it was to talk specifically with 

the confederate (Pelham & Blanton, 2012). As a result: 

H4: The greater the perceived complexity of the task, the lower the rate of 

participants' gestures; 

H4a: The greater the perceived complexity of the task, the more time 

participants will spend on it; 

H5: The greater the rate of participants’ speech, the greater the rate of 

participants' gestures; 
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H6: The more comfortable communication with the confederate, the greater 

the rate of participants' gestures. 

 

 
Figure 3. Images of an old dress and a maze used to stimulate non-verbal 

communication 

 

Along with the image/task difficulty, another factor that can affect the non-

verbal behavior is reactivity (Haidet et al., 2009), the changes in the behavior due to 

the fact that participants knew they are being recorded and that someone will observe 

their recordings. To measure the reactivity, I counted how many times they looked 

into the camera (Penner et al., 2007), which should work because they were be 

instructed to place their phones to record themselves on the side of their computers 

used to talk on Zoom, i.e. it is possible to distinguish whether they looked at the 

Zoom camera or at their phones. Therefore:  

H7: The greater rate of participants looking into the recording camera 

(positioned on the side of the main screen with the Zoom camera), the greater 

the rate of participants' gestures. 
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As Bavelas et al. (2002) showed, higher verbal decodability as in common 

geometric figures of the maze in contrast to unusual dress (as seen in Figure 3) 

implies a stronger vocabulary to describe information verbally, thus: 

H8: Participants will communicate non-verbally at a higher rate while 

describing the dress rather than the maze. 

Finally, considering that visual familiarity as a potential factor of presence stimulates 

cognitive processes to formulate a more precise mental model of the social situation, 

or rather of the other, then it is crucial to learn how factors of presence affect this 

process of modelling, or: 

RQ2: Will factors of presence, such as perception of the confederate, mood, 

session comfortableness, perceived level of noise, and auditory ability 

moderate the relationship between the manipulated state of familiarity and 

presence, i.e. the gestures rate? 

In the end, the final model (see Figure 4) includes all aforementioned presence 

factors, including a moderating relationship in question. The goal of this study is to 

demonstrate a complicated relationship between the media technology and our mind 

that constitutes the sense of presence, while also highlighting the role of non-

technological factors that can significantly shape cognition and perception via 

certainty, and, therefore, promote or enhance the perceptual illusion of non-mediation, 

i.e. presence. And, at the same time, the goal is also to develop and encourage future 

development of behavioral measures of presence.  
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Figure 4. The model with key relationships 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
75 

CHAPTER 5.  

METHODS 

 

 To test the hypotheses and answer research questions in Chapter 4, a Zoom-

based experiment was conducted. College students were randomly assigned into three 

groups with different levels of visual familiarity with a confederate, i.e. participants 

either never saw the confederate, saw them only during the greeting before describing 

images, or they saw the confederate throughout the whole session.  

Conducting the experiment online, due to the Covid restrictions and other 

challenging consequences of the pandemic, increased external or rather ecological 

validity of the study but required additional effort to ensure its internal validity. 

Therefore, participants were asked to maintain specific conditions during the session, 

such as an empty room, an empty table and so on.  

In the study session, after receiving the instructions, participants were 

introduced to the confederate via the Zoom break-out room (either in audio-only, or 

audio+video formats, see Table 1). After greeting the confederate for two minutes, 

participants explained to the confederate two images. After the session, participants 

filled in the questionnaire. Because participants recorded themselves and shared 

recordings with the researcher. The recorded behavior was coded by two independent 

coders to measure the rate of gestures which represents the state of social presence, 

and also the rate of their speech and how many times they looked into their phone 

camera to control for reactivity.  

In the following sections I review in detail the sampling, and experimental and 

measuring procedures. Specifically, I demonstrate how students were recruited, how 

the experiment was designed and confederate(s) were trained, and, finally, I review 
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recording, coding, and other processes related to the content analysis of the video-

recorded task-related hand gestures that represented in this study social presence.  

Participants 

 I intended to recruit 60-90 college students via an email message with the link 

to sign up for the study and general information about the study, which was 

distributed by the instructors who agreed to offer extra credit in their classes for 

participation in my study. Students were recruited from 7 classes within the same 

college, i.e. the Media and Communication. Along with extra credit, all participants 

were included into a $50 Amazon gift card draw. Instead of participating in the study, 

students could receive extra credit for an alternative assignment, e.g. reviewing 

academic articles before the end of the data collection, due to IRB requirements. At 

the same time, only 18 years or older and non-pregnant participants were allowed to 

participate in the study, due to IRB restrictions.  

Experimental Design 

The experiment is a widely used empirical procedure to observe behavior in a 

(usually controlled) environment in order to test hypotheses. Along with other social 

scientists, communication scholars also conduct experiments (Hayes, 2009) to 

elucidate causation (Chambliss & Schutt, 2018; Kirk, 2009; Sprott & Farewell, 1993). 

A classical experiment has three key elements: dependent and independent variables, 

pretesting and posttesting, and experimental and control groups (Babbie, 2015).  

Instead of the pretest/posttest design frequently used in medical research 

(Bonate, 2000) this study uses the posttest-only design to avoid threats to internal 

validity by basically preventing participants from getting knowledge and learning 

(more than they should) about the stimulus (Braver & Braver, 1988; Kirk, 2009). The 

posttest-only design is a widespread choice in social sciences used to test the 
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influence of one or more independent variables on one or more dependent variables. 

In this design, random assignment is supposed to ensure that no systematic bias exists 

among the groups (Russ-Eft & Hoover, 2005). Additionally, while social scientists 

mostly use students in their research, there is a high risk of interaction effect among 

the students (Frey, 2018), which is hard to control for but if the study and recruitment 

are taken online, as in this study, it makes it easier to avoid those effects.  

Methodologically tied to the pretest/posttest designs, within-subjects designs 

are efficient because they do not rely on random assignment (Charness et al., 2012; 

Gonzalez, 2009), and they are good for studies of effects which happen over time. 

One of the main threats to the within-subjects design is that participants may act in 

accord with some pattern or attempt to satisfy the experimenter’s expectations, as they 

perceive them, or a ‘demand effect’ (Charness, Gneezy, & Kuhn, 2012). This is also 

one of the reasons why this study employed behavioral measures in addition to 

questionnaires, along with the between-subjects design (Birnbaum, 1999), despite the 

dress/maze variable. 

In the current study, all participants were familiarized with the confederate for 

two minutes before they started to explain the images. The task was to describe 

highly encoded pictures, which would stimulate non-verbal communication (Bavelas 

et al., 2002; Melinger & Kita, 2007). Overall, explaining spatial information is 

generally stimulating in terms of gestures, because they function as a communicative 

aid when describing more complicated and unusual information or images such as an 

old dress and a maze (as used and implemented from Bavelas et al., 2002). Later, 

researchers used the only dress as a stimulus (Bavelas et al., 2008).  
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Dependent And Independent Variables 

The dependent variable in this study is the level of social presence, which was 

measured through the rate of the non-verbal acts, or gestures (Bavelas et al., 2002; 

Melinger & Kita, 2007) associated with the tasks that participants are asked to 

complete, i.e. to explain two images (Bavelas et al., 2002) via Zoom. In addition, 

presence was measured by and controlled with “social presence” sets of questions 

from the Temple Presence Inventory (Lombard et al., 2009), scale suggested by 

Nowak and Biocca (2003), and the IPO Social Presence Questionnaire (De Greef & 

Ijsselsteijn, 2001). 

The manipulated independent variable is level (or even grade) of visual 

familiarity with the confederate, meaning that some participants were familiarized 

with a confederate only vocally, i.e. in audio format, others saw and heard a person on 

the screen of their computer via Zoom, i.e. in audio+video format. There are several 

control variables and factors of presence that were measured as well through a post-

experiment questionnaire and content analysis.  

Control And Experimental Groups 

More specifically, one out of three groups in this study, depending on the 

hypothesized relationships, function as both control and experimental groups; they 

differed in terms of the independent variable, i.e. the level of visual familiarity with 

the confederate.  

The first, or audio-only group participants, did not see the confederate on the 

screen, and heard only the voice of them during the Zoom call throughout the Zoom 

session. Thus, the first group was always an audio-only communication with no visual 

familiarity with a confederate.  
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The second, or video-then-audio group, was the main experimental group; it 

included visual familialization with the confederate before the start of the 

conversation via audio+video, but afterwards, the conversation part of the session was 

audio-only. Thus, the participants, as hypothesized, will have a more certain mental 

‘image’ or rather less possibilities to imagine how the person they talked with looked. 

The third group was a video-always group, meaning that participants got 

familiar and always communicated with the confederate in the audio+video format. 

The third group was included in the study not just to test the measures (within 

different media formats) but also to shed more light on how much visual familiarity 

itself was impactful in terms of evoking a sense of social presence.  

So, in the main relationship, the first group (audio-only) functioned as a 

control group while the second one functioned as an experimental one (as in 

Hypothesis 1). At the same time, the third group (video-always) also functioned as an 

experimental group in relation to the first one (as in Hypothesis 2). Finally, the 

relationships between the second and the third group were also tested.  

Participants were randomly assigned to one of the three conditions/groups. 

Overall, the purpose of deliberate randomization in a controlled experiment is to 

separate causation from correlation (Sprott & Farewell, 1993). In other words, random 

assignment aims at making causal inference, i.e. to conclude that differences between 

the groups (effect) is a result of the stimuli (cause) (Frey, 2018; Hayes, 2009). So, 

assignment to the groups should be random to prevent bias of selecting participants to 

treatment levels, or to ensure that groups are identical in respect to all measured and 

unmeasured variables (Steiner et al., 2009). Finally, random assignment also helps to 

prevent biased estimation of errors effects, i.e. to ensure they are statistically 

independent (Kirk, 2009).  
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Confederate: Key Issues 

The major reason for employing confederates in studies is usually to simulate 

natural conditions of conversations (Kuhlen & Brennan, 2013), for instance, to test 

social presence in mediated conversations. The main issues that arise while using 

confederates include diverse biases (of the participants towards the confederates, and 

in terms of the confederates’ biases themselves), and also a methodological tension 

between a necessity to maintain identical conditions for each participant and 

maintaining the naturalness of the conversations.  

So, first of all, the participants themselves can have certain biases towards 

confederates and whether positive or not they can be harmful for the study. The 

confederate might be known by the participants (Kuhlen & Brennan, 2013), or rather 

they can be known by some of the participants but not others (while this is a threat to 

the independent variable, in this study there is a control for prior familiarity). A 

confederate can also be found attractive or pleasant, or, in the opposite, unattractive or 

unpleasant by the participants. In order to somehow control for this sort of bias, it is 

necessary to ask participants if they ‘liked’ them (Pelham & Blanton, 2012), as well 

as, to choose confederates for the study who will not produce much affection (or 

‘extreme responses’).  

 Another major problem is that confederates themselves can be biased or 

produce unequal circumstances (Kuhlen & Brennan, 2013). They can make mistakes 

or wrong judgments (Ost et al., 2008), incorrectly remember things (Roediger et al., 

2001), mimic the participants’s behavior (Leander et al., 2011), or express a specific 

mood (Barsade, 2002) that is not relevant for the current circumstances. In fact, as 

much as for coders, it is necessary to consider the confederate's mental state and 

regulate their involvement in the study based on that. In other words, as much as in 
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training coders, it is also necessary to check the confederate's readiness and mood 

before every session.  

At the same time, the confederate can gain too much knowledge about the 

study, and reflect these expectations toward the participants, so the confederate should 

be left naive to the hypothesis (Kuhlen & Brennan, 2013).  It is better to place them to 

a selected level of knowledge and certainty about the study from the beginning, i.e. to 

present enough information so it does not change significantly during the study, but 

not that much so they can inadvertently use it to change their behavior. As a result, the 

confederate in this study was given major necessary information (i.e., what the study 

is about) during the training.  

Another issue that should be solved before using confederates is to establish a 

balance between the naturalness of the desired conversations and the homogeneity of 

the participants’ experiences, i.e. the need to make stimuli identical for each 

participant to exclude all possible confounding variables that can intervene with the 

causal relationship. Scripting is a good mechanism for preventing bias and 

maintaining the homogeneity of the participants’ experiences, but scripted 

conversations may sound and be unnatural and may be understood less well. 

Therefore, confederates’ conversations, if possible, can be scripted only for critical 

parts, so that confederates follow rules but adjust them based on participants’ 

performance (Kuhlen & Brennan, 2013). For this reason, the confederate in this study 

was instructed (see Figure 5) to greet each participant and then listen to their 

explanations while expressing an understanding of what they are saying (because, 

otherwise, the lack of understanding can unpredictably stimulate even more gestures).  
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Materials 

 In this study, I used two images employed previously by Bavelas et al. (2002) 

in their study to effectively stimulate gestures in communication. The images (see 

Figure 3) are highly encoded (Bavelas et al., 2002; Melinger & Kita, 2007), 

representing spatial information which is generally stimulating in terms of gestures, 

because gestures function as a communicative aid when describing more complicated 

and unusual information or images, such as an old dress and a maze. These images are 

used in the current experiment (in a randomly presented sequence) to stimulate 

gestures to measure the main dependent variable, i.e. social presence represented by 

the rate of gesture in the mediated context. Later, Bavelas et al. (2008) used only the 

dress in their research but they did not say why that happened.  

 Images with instructions (see Appendix) were sent to participants right before 

the session with the confederate started so they all could see it for a similar amount of 

time. Even though the presented size of the images could not be controlled, as 

participants could manipulate it on their laptops/PCs, all participants were verbally 

(during the Zoom call) and textually (via initial instructions after they registered for 

the study) instructed to open pdf file with images on the left side of their screens so 

there was a space for the Zoom window on the right side of their screens, which sizes 

also could not have been controlled by the experimenter. 

Procedure 

Participants’ Procedure 

Participants received an email with instructions the day before their session 

started. Instructions were also explained by the researcher before the conversation 

with the confederate started. Participants were asked to maintain specific conditions 

during the session, such as using an empty room (it was important for the study to 
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exclude any other social contact other than the one that the study itself involved), an 

empty table they had to sit at (so there were no distractions, and again similar 

contexts), and as well a similar content of their screens, i.e. it should have included 

similarly placed/minimized the Zoom application on the left and the file with the 

images they would explain to the confederate on the right. To ensure these conditions, 

they were asked at the beginning of the (horizontal via front-camera) recording they 

made using their phones to point the camera towards their screens and around them, 

and as well to prop up the phone at the table so that the fact that it was empty was 

visible.  

After receiving the instructions, participants were introduced to the 

confederate via the Zoom break-out room (either in audio-only, or audio+video 

formats, see Table 1). After that, participants explained to the confederate two images 

(of an old dress and a maze composed of geometric figures), and the experimental 

group switched to the audio-only format. After the session, participants filled in the 

questionnaire to control for diverse experiences that might have interfered with the 

sense of presence, such as knowledge about the confederate, self-reported presence 

measures and so on. Because participants recorded themselves, they were asked to 

share their recordings with the researcher via safe cloud storage services provided by 

the University.  

Confederate’s Procedure 

Participants in each group were familiarized with the confederate online via 

Zoom for two minutes. The first impression usually does not include physical 

surrounding but rather individual characteristics (Malloy & Albright, 1990) thus it 

was not necessary for participants in this study to meet with the confederate in person. 
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As a result, the confederate in this study was asked to greet the participants for 

two minutes and demonstrate during the ‘familiarization’ period similar verbal and 

non-verbal reactions of agreement or understanding, i.e. the participants should have 

seen and heard the expressions they would see and hear while explaining the images 

(i.e. the tasks). During the explanations of the images, the confederate listened and 

expressed understanding both verbally and non-verbally while participants described 

images in as much detail as they could so that the confederate could ‘reproduce’ the 

described images as a result. Overall, the confederate controlled the performance if it 

took too much time to finish one task (around but not strictly limiting the session to 

10 minutes for both tasks). At the same time, the confederate in this study had to 

control that the Zoom cameras used both by themselves and by the participants was 

either switched on or off depending on the condition.   

 

 

Figure 5. The visualized script of the Zoom conversation for the confederate 

 

The Independent Variable: Visual Familiarity 

The manipulated independent variable in this study was a degree of visual 

familiarity with the confederate, meaning that some participants were familiarized 

with a confederate for two minutes before explaining the tasks only vocally, i.e. in 
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audio-only format, others saw and heard a person on the screen of their computer via 

Zoom, i.e. in audio+video format. Two minutes is a short period of time but it takes 

two seconds to accurately identify a person (Özbek & Bindemann, 2011) so it should 

be enough for the participants to have some certain mental representation of how the 

confederate looks and communicates. At the same time, for the secondary tested 

relationship between the audio-only and the video-always groups, visual familiarity 

functions as a visual ‘accessibility’ during the communication process.  

In terms of analysis, familiarity should be a factored variable or it can also be 

transformed into a scale where audio-only condition had the lowest score in terms of 

visual accessibility between the communicators; video-then-audio condition had a 

medium score; and finally the video-always condition represented the highest score of 

visual familiarity/accessibility.  

The Dependent Variable: Social Presence As Rate Of Gestures 

Rate of gestures (Bavelas et al., 2008; Bavelas et al., 2002) was the main 

measure of the social presence within the mediated communication in this study. 

Participants recorded their performance, i.e. their camera depicted participants’ 

gestures and speech, so it was also possible to measure speech rate (Melinger & Kita, 

2007). At the same time, it was necessary to record speech because it helps to identify 

gestures which are specifically related to the tasks rather than happen for some other 

reason.  

Recording Procedure 

Before considering the coding of any recorded behavioral content, it is 

necessary to acknowledge an issue with reactivity. Reactivity is defined as “a 

response between the researcher and participant during data collection that affects the 

natural course of behavior as a result of being observed” (Haidet et al., 2009, p. 466). 
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Potentially, it can be decreased by exposing participants to longer periods of 

observation (or recording) to acclimate them (Haidet et al., 2009) meaning that it is 

necessary to start recording even before the part of the study visible to participants 

starts.  

 In the study, when the Zoom call started, participants were asked if they read 

the instructions (which included an appeal to be alone in the room during the session 

and prepare for the recording), and then, if they indicated they had, they were asked to 

start recording themselves with their phone’s front camera, oriented horizontally, 

starting from briefly recording their empty room and screen, which should have had 

Zoom minimized on the left half of the screens. Then, participants were asked to prop 

up their phones on the table far enough so their upper body was fully seen, along with 

the top of the table (as I explained, it was necessary because I needed to be able to see 

that the table was empty and nothing was present that might have distracted them). 

  With the study conducted online, reactivity becomes a lesser issue because 

participants were located in a natural environment and recorded themselves on their 

own phones. It is also easier to conceal the main reason for the recording because it is 

also necessary to record participants to ensure that they have similar circumstances 

during the study. But, nevertheless, it was still necessary to control for reactivity by 

measuring how often they looked into the phone camera during the sessions, which is 

the most usual measure of reactivity (Penner et al., 2007). 

Content Analysis 

Content analysis as a methodological tool developed from the analysis of the 

newspapers (via the length of the columns) to study what subjects newspapers 

devoted space for (Krippendorff, 2004). Content analysis in psychological research 

usually involves “inference of motivational, mental, or personality characteristics 
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through the analysis of verbal records” (Krippendorff, 2004, p.11) which validates 

usage of texts, tests and interviews, verbal exchange as group process, and 

generalizations of meanings as well. Thus, it can be used to determine the 

psychological state of persons or groups (Krippendorff, 2004), such as the sense of 

social presence (Lombard & Ditton, 1997).  

The main principle associated with content analysis is replicability. For a 

process to be replicable it should be governed by rules that are explicitly stated and 

applied equally to all units and procedures of analysis, including sampling, reading, 

and analyzing messages (Krippendorff, 2004).  

A single text always might have different meanings and levels of 

interpretation, and visual content is especially polysemic, therefore precise data 

interpretation within one context should be fixed before the coding starts (Bock et al., 

2011). This context makes data into justifiably interpretable text, on which inferences 

can be made (Krippendorff, 2004). The research question, basically within any 

methodological circumstances, should define the scale of coding (Croucher & Cronn-

Mills, 2019). The current study focused on coding and counting non-verbal acts, or 

more specifically hand gestures that corresponded with the tasks. Later in this section 

I describe in more detail why I have chosen these specific measurement units of hand 

gestures. 

Units/Levels Of Analysis 

 Units are a product of analytical work to see meaningful conceptual breaks in 

the analyzed data (Krippendorff, 2004). Sometimes, as with interviews, there might 

be a unitization problem via too many levels of meaning and analysis (Campbell et 

al., 2013), but it is the analysts’ objective to try to always keep the analyzed data 
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distinct. But reducing data into more manageable units risks pulling too much out of 

its original meaning (Kurasaki, 2000) 

  There are five kinds of unit distinctions: physical, syntactical, thematic, 

categorical, and propositional (Krippendorff, 2004). Physical distinction (time, length, 

size, volume) is precise, and therefore a more reliable distinction but oblivious to 

meanings. Syntactical distinction is a grammar or rules of organization of text 

(including acts in theatre, news items in TV, editing in movies). Thematic distinction 

involves themes, or combination of categories, such as motifs, thoughts, and so on, 

which is mostly used in textual analysis. Categorical distinction implies that units 

have something in common based on theorization (Krippendorff, 2004). Finally, 

propositional distinctions delineate units according to particular form or relations 

between components.   

In the next sections, I review what kind of categories of non-verbal behavior 

are possible to code in order to measure social presence. After that, I suggest a more 

complex combination of distinctions that is necessary to effectively measure the main 

dependent variable.  

Non-Verbal Behavior: Categories.  

 There are several ways categorical distinctions that can be, and usually are 

applied to studies of non-verbal behavior (via video recordings). This subsection 

reviews them in detail to demonstrate the differences between them and, as a result, 

the reasoning behind the coding choices.  

First of all, non-verbal behavior is a category itself, i.e. it can be measured, for 

instance, as a proportion of the non-verbal acts within the whole recorded behavioral 

dataset (Härgestam et al., 2016). Or only specific types of non-verbal acts can be 

counted (as is common): it might be studied as frequencies of different non-verbal 
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acts related to the deception (Knapp et al., 1974) or a frequency of types of non-verbal 

communications/gestures that define a cultural difference (Yammiyavar et al., 2008). 

In terms of the level of measurement, it can be the gesture rate per minute (Fu et al., 

2013) or the time segments during which non-verbal acts were noticed, and so on. 

Gesture rate (per minute) was used in this study. 

 As much as in any categorization process, the categories for content analysis 

should be exhaustive and exclusive (Bock et al., 2011), meaning that they should not 

be just clearly distinguishable from each other, but as well there should not be 

observed units that are uncategorizable. There are different established ways to 

categorize nonverbal behavior. For instance, there are six basic nonverbal coding 

systems (or signals) used for expressing information, including kinesics (body and eye 

movements), vocalics (voice manipulation), haptics (touching), proxemics (use of 

space), chronemics (use of time), physical appearance,  environment and artifacts 

(Burgoon et al., 2011). In addition, there are also adornments (e.g. tattoos) and 

olfactics (body odors) recognized as systems that use the body to mediate information 

(Burgoon et al., 2016). 

         In addition, each nonverbal act involved in these coding systems might be 

used to convey shared meaning, but “people generally use kinesics (e.g., hand 

gestures and body posture) and oculesics (i.e., eye gaze and face gaze) to manage 

conversation with others” (Ting-Toomey, 2012, p.123). Therefore, hand movements 

and facial expressions are the most frequently applied types of nonverbal behavior to 

study nonverbal communication (Ekman & Friesen, 1972; Ekman, 1992b). 

         In the 1960s, hand movements and facial expressions were categorized by 

Ekman and Friesen (1969) into 5 classes of nonverbal behavior depending on their 

origin, usage, and coding. These classes are emblems, illustrators, regulators, 
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adaptors, and affect display (Ekman & Friesen, 1969). ‘Affect display’ was later 

replaced by Ekman (1999) with another concept, ‘emotional expression’. 

         Emblems usually have specific meaning shared among everyone within the 

social group; emblems are produced with high probability of awareness; also 

emblems “may repeat, substitute, or contradict some part of the concomitant verbal 

behavior” (Ekman & Friesen, 1969, p.71). In other words, emblems might be 

described as substitutions of words with intentional meanings (Ting-Toomey, 2012). 

The “ok” gesture is an example of this class of behavior. 

         Regulators, like nodding, “maintain and regulate the back-and-forth nature of 

speaking and listening between two or more interactants” (Ekman & Friesen, 1969, 

p.90). Regulators are sometimes unrelated to verbal performance, and they are usually 

presented unintentionally. 

         Adaptors function as a “part of adaptive efforts to satisfy self or bodily needs, 

or to perform bodily actions, or to manage emotions, or to develop or maintain 

prototypic interpersonal contacts” (Ekman & Friesen, 1969, p.92).  Adaptors, such as 

biting fingernails, can be triggered by a feeling, attitude, speech or anything else. 

Usually, adapters are the least intentional and the least socially meaningful class of 

nonverbal behavior. 

         Affect display, or emotional expression (Ekman, 1999) basically includes 

“movements of the facial muscles in association with primary affects… happiness, 

surprise, fear, sadness, anger, disgust and interest” (Ekman, & Friesen, 1969, pp.78-

79). Those basic emotions usually imply (more or less) universal meanings for the 

interpreter but they are almost never expressed intentionally. 

Finally, there is a class of illustrators which is strongly tied to verbal speech. 

Illustrators might have less universal meaning in contrast to emblems, but 
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nevertheless they are usually involved in the process of the shared meaning exchange. 

At the same time, illustrators are less intentional, and their primary function is to 

“share the attribute of being intimately interrelated with the concomitant verbal 

behavior on a moment-to-moment basis” (Ekman & Friesen, 1969, p.77). As a result, 

illustrators were the category of non-verbal acts used to measure social presence in 

this study because it is the class that is involved in describing spatial information 

towards other people. 

Proposition: Coding Task-Related Non-Verbal Communication 

 Propositional distinction of units, compared to other distinctions, is harder to 

design but it increases reliability (Krippendorff, 2004) because it potentially can 

include more precise criteria for coding and be composed of other related distinctions. 

Compared to other classes, illustrators are the best way to share information non-

verbally (Ekman, & Friesen, 1972). To ensure decodability, only the category of hand 

gestures (Ekman, & Friesen, 1972; Ekman, 1992b; Hadar & Butterworth, 1997) was 

coded in this study.  

 At the same time, considering that the stimulus includes tasks that participants 

perform (including the ones from Bavelas, Kenwood, Johnson, & Phillips, 2002), the 

gestures should be counted relying also on the descriptions of these tasks. As a result, 

only hand gestures that related to specific information in the tasks were coded, which 

includes spatial parts or elements of the dress, their position or qualities, and 

directions, shapes, and sizes of the geometric figures of the maze, and so on.  

 Another distinction to increase reliability of the coding process can be 

implemented via physical distinction of time. Gestures can be tied to words 

temporally. But an issue is that there is temporal asynchrony between gestures and the 
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associated with them speech, i.e. gestures can precede voice (Beattie & Coughlan, 

1998).  

 So, in this study, only the category of illustrators tied to speech, or iconic 

gestures, were coded, which are “gestures that normally accompany continuous 

speech [that] seem to be related to the content of speech and have a form that is 

related to this content” (Hadar & Butterworth, 1997, p.147). They are much easier to 

code because “iconic gestures [have] a relationship to what the utterance referred to. 

For example, a participant might gesture two objects in space to represent their spatial 

relations” (Fu et al., 2013, p.172). But, it is important to consider that gestures may 

not be related to the words meaningfully but pragmatically as non-redundant gestures, 

which are ones “whose full meaning does not appear in words” (Bavelas, Kenwood, 

Johnson, & Phillips, 2002, p.4). Non-redundant gestures can be accompanied by 

deictic expressions, such as “like this”, “this long” etc. 

Nevertheless, the visual nature of the coded data helped to distinguish the 

proper gestures, while verbal references towards the spatial features of the images 

guided coding. So, among possible spatial features there were location or position 

(like ‘on the top’, “in the middle’, ‘symmetric’), direction (as in ‘to the right’, 

‘straight’), dynamics (as in ‘two lines meet’ or ‘connect’), size (from general ‘huge’ 

to specific ‘1 inch’), shape (like a ‘diamond’ or ‘snake’), quality (or texture, like 

‘ruffle’), specific geometric figures and/or qualities (like ‘line’ or ‘angled’), specific 

objects or body parts (such as ‘stairs’, ‘hat’ or ‘shoulder’), or metaphors (‘Queen’ as a 

metaphor for something bombastic/puffy). The full codebook is available in 

Appendices.  
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Coding: Selecting Coders, Training Coders, And Analysis 

To code gestures two independent coders were recruited. Intercoder agreement 

is the extent to which coders can analyze the same text using the same 

categories/codes and reach the same decisions (Lombard et al., 2017). It is a necessity 

to establish intercoder reliability to demonstrate that variance among the coded 

variables is not randomly but systematically ordered, which is needed to evaluate the 

validity and generalizability of results (Tinsley & Weiss, 2000) i.e. to claim that 

results are applicable for other texts, not just the sampled ones (Lombard et al., 2017). 

Intercoder reliability is constituted by coder training, coding, and agreement 

calculations (Kurasaki, 2000). 

Selecting Coders 

 Selecting coders can be a tricky process. From one side, coders should be able 

to understand the rules and apply them consistently, which is especially important if 

coding takes a lot of time and if it is tedious (Krippendorff, 2004), therefore they need 

to be familiar with the texts and also share similar backgrounds (including cultural 

ones). But, from the other side, inexperienced coders might be the least biased (Haidet 

et al., 2009). Presumably, each choice of coders may be justified depending on the 

research objectives. In my case, I selected coders of the same age (32), with similar 

occupational (as in artistic field), cultural (both are Russians) and linguistic 

background, i.e. they were both fluently speaking English as they studied in the 

European universities and consistently communicate with international community.  

Before the training, coders were introduced to the tasks that participants 

performed, and were also asked to describe themselves the images in the tasks in 

every possible way they could. Another step to take before the coding starts is to 

design the coding book with definitions for each variable (and examples), and 
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instructions (Lombard et al.,  2017), which should include qualifications that coders 

need to have, syntax and semantics of the data language, and nature and 

administration of the records to be produced (Krippendorff, 2004).  

Training And The Codebook 

 Relying on the codebook, training of the coders includes operational 

definitions of terms and specific interpretation of the coded behaviors to be rated to 

reduce variability in scoring (Haidet et al., 2009).  Researchers often attempt to 

formulate recording/coding instructions with rules that can be applied reliably as if by 

machines (Krippendorff, 2004), meaning that they intend to minimize subjective 

judgement, but they might forget to acknowledge the human nature of a coder. So, for 

instance, coders should be asked to avoid coding when they are upset, ill or unstable 

emotionally (Haidet et al., 2009). Also, to avoid issues with replicability, the 

communication between coders, and extraneous information, should be minimized 

(Krippendorff, 2004). Training is a constant process that should be flexible enough to 

react to the existing circumstances.  

 Ideally, training of coders is based on data/texts which are not from the study 

sample. In this study, data from a pilot study was used for the training. Otherwise, 

training can be implemented with around 30 randomly selected units depending on the 

study (Lombard et al., 2017). The training should continue until the coders have some 

level of agreement (Lombard et al., 2017), for instance, until 80% agreement appears 

(Haidet et al., 2009). It is usual to test reliability during training until the agreement is 

met (Krippendorff, 2004). 

Sometimes it is even appropriate, for coders, when familiarized with 

definitions, themes and codes, to suggest changes in the codebook (Kurasaki, 2000). 

Even when agreement is achieved, it is a good rule to implement the rate-rerate 
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method, as an assurance of replicability (Tinsley & Weiss, 2000). In addition, some 

measures require more training than others, such as new measures with lower 

reliability (Haidet et al., 2009). In this study, most measures have been used before, so 

it made relatively easier to train current coders.  

Two independent coders, who were fluent in English, conducted the content 

analysis. Before training, coders completed the tasks themselves under the 

researcher’s guidance so they can partially formulate the coding scheme by 

themselves. Training started with an in-person discussion of the initial codebook, its 

issues and clarity. We additionally went through the most controversial issues (as in 

continuous gestures) and then started observing video recordings from the pilot study 

and stopped observing whenever there was a problem in decoding. After the first 

round of separate pilot data coding (n = 10), the codebook was updated and further 

specified based on the discussions.  

In the next meeting, coders simultaneously decoded several recordings and 

discussed it afterwards. In the next two meetings they finished all pilot data via 

simultaneous decoding with pausing and discussions of disagreements. The codebook 

was again updated. For the initial training, we had three meetings (> 4 hours each) 

and also had a Zoom call for 3 hours. As a result, there was 15 hours of training with 

recordings (N = 30) not considering discussions of the codebook. Coders were 

instructed to fill out a spreadsheet with ID number, and two slots for each variable, 

i.e. number of gestures and amount of times participants looked into the camera that 

recorded them (i.e. the reactivity). For more details please see the Codebook in 

Appendix. 
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Analysis And Intercoder Reliability 

In the end, to present reliability results it is usually necessary to use a 

representative subsample (unless the whole sample is not that big) of not less than 50 

units or 10% of the sample, while disagreements can be solved by random selection 

(Lombard et al., 2017). Reporting of results should include indices, codebook 

(Krippendorff, 2004), sample size, sampling method, number of coders, hours of 

training, agreement in full sample, how can the codebook can be acquired, and so on 

(Lombard et al., 2017).  

Presenting the statistics, it is important to distinguish intercoder reliability and 

intercoder agreement. Intercoder agreement should not be used as a main statistic, 

because it does not consider the variance of the ratings. But there are some 

distinctions between the different indices of intercoder reliability. Krippendorff’s 

alpha index, for instance, is designed to be used for variables of different levels of 

measurement and it accounts foc chance of agreements but Cohen’s kappa is more 

common for coding behavior , so it was employed in the current study (Lombard et 

al., 2002).  

Other Variables 

Control Variables And Factors Of Presence 

 First of all, it is essential to control for prior familiarity of the participants with 

the confederate (Kuhlen & Brennan, 2013), and as well if participants liked them or 

not (Pelham & Blanton, 2012). Second of all, presence can be shaped by subjective 

factors such as mood and an ability to perceive the communication (Daugherty et al., 

2010) via lack of surrounding noise in this study and general auditory ability. Thus, 

individuals’ comfort, interfering noise and other issues were measured via self-report 

and taken into consideration. Finally, the difficulty of the tasks is something that can 
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affect the non-verbal performance (Sassenberg & Van Der Meer, 2010), therefore 

each task was evaluated separately.  

 Along with the speech rate, reactivity as an effect of being observed (Haidet et 

al., 2009) can also affect the rate of gestures, therefore, in this study, it was necessary 

to count how many times participants, while explaining the images, looked into the 

phone camera (Penner et al., 2007), which is located on the side from the screen 

where the images they described were located. For the speech rate, the number of 

words (per minute) was counted automatically via the online service otter.ai that 

transcribed video recordings. Otter.ai is a digital platform that can be used by scholars 

to transcribe audio or video recordings and has the ability to transform them to text or 

‘smart notes’ if necessary (Grey et al., 2020).  

Presence Questionnaire Adaptation 

 Although the main measure of presence in this study was the rate of gestures 

performed and stimulated within the mediated context, I also included some questions 

from the Temple Presence Inventory (TPI, Lombard et al., 2009) into the post-

experimental questionnaire. Specifically, I included one question from the “Social 

presence - Passive interpersonal” section, which was ‘During the media experience 

how well were you able to observe the changes in tone of voice of the people you 

saw/heard?’. Also I included almost the entire section of “Social presence - Active 

interpersonal” part: 1) ‘How often did you make a sound out loud (e.g. laugh or 

speak) in response to someone you saw/heard in the media environment?’, 2) ‘How 

often did you smile in response to someone you saw/heard in the media 

environment?’, 3) ‘How often did you want to or did you speak to a person you 

saw/heard in the media environment?’. I also added my own question about the 

perceivable amount of gestures performed by the participants (during the session and 
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in general). Presence scale responses also helped to see how participants’ self-report 

related to their actual behavior.  

Also, this study employed additional validated ‘social presence’ scales from 

Nowak and Biocca (2003), including three questions: 1) ‘To what extent did you feel 

able to assess this person’s reactions to what you said?’, 2) ‘To what extent was this 

like a face-to-face meeting?’, and 3) ‘To what extent did the person you talked with 

seem “real”?’. At the same time, I excluded other three questions: 1) ‘How likely is it 

that you would choose to use this system of interaction for a meeting in which you 

wanted to persuade others of something?’; 2) ‘To what extent did you feel you could 

get to know someone that you met only through this system?’; and also 3) ‘To what 

extent was this like you were in the same room with your partner?’ because it was the 

same as the question from the IPO Social Presence Questionnaire (De Greef & 

Ijsselsteijn, 2001).  

Finally, IPO SPQ was designed specifically to measure social presence with 

telecommunication applications so it was also used in the study. It included three 

questions: ‘How often did you feel that you directly interacted with this person?’, 

‘How often did you feel that you really have a meeting with this person?’, and ‘How 

often did you feel that you and this person were at the same place?’. The entire 

questionnaire used in this study can be found in the Appendices.  
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CHAPTER 6 

RESULTS 

 

 Following chapter includes results of the content analysis, statistical analysis 

and qualitative review of the explanations that participants gave for their non-verbal 

behavior. As major analysis results showed, there was a significant difference 

between the audio-only and video-then-audio groups in terms of how participants 

non-verbally described the dress to the confederate, as was suggested in Hypothesis 1. 

Speech rate, reactivity, and confederate’s appraisal were also significant predictors 

within the main model but only for the dress as a stimulus; when describing the maze, 

no significant no significant relationships were found.  

Data Overview And Descriptive Statistics 

Initially, there was a pilot test run of the study, which in sum included 30 

participants. Later, this data set was used for coder training. For the main study, 

overall there were 85 participants but it was possible to collect data only from 75 of 

them. The main reasons were either slow Internet connection (and therefore inability 

to complete the session) or the decision by participants not to share recordings of 

them with the researchers: if necessary, all of the participants were reminded to share 

data twice, i.e. the next day and a week after. Once all data samples were collected, 

after review, seven video recordings were excluded from the analysis because the 

position of their recording camera blocked the view of them either fully or partially. 

One participant shared only a portion of the recorded session.  

In the end, 68 participants were included in the analysis: 18 were males (27%) 

and 50 were female (73%) participants; 53 were white (78%), nine were Black (13%), 

four were Asian (6%) and two of the participants were Hispanic (3%). At the same 
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time, only for 6 participants English was not their first language (9%). Finally, 24 

participants were freshmen (35%), 16 sophomore (24%), 22 junior (32%), five senior 

(7%), and one beyond the usual student timeline.  

The experimental video-then-audio group had 23 participants (M = 19.57 

years, SD =  0.95), the first control video-always group had 21 participants (M = 

20.43 years, SD = 2.54), and the second control audio-only group had 24 participants 

(M = 19.88 years, SD = 1.65). At the same time, the audio-only group had only two 

male participants (versus eight in each other group), and none of the non-native 

English speakers, which was significantly different with the experimental group, t(22) 

= 2.15, p = .04. For this reason, dummy variables of gender and English as a first 

language were included into the main analysis as controls. Also, none of the 

participants reported having seen or met the confederate before.  

Data Preparation 

For the hypothesis testing, some of the data was transformed to be included 

into the analysis. Specifically, time each participant spent on the descriptions of the 

dress and maze was calculated by marking the start of their description and the end of 

it when participants indicated it verbally or/and with pause. Overall, participants used 

much more time to describe maze (M = 4.65 minutes, SD = 2.67) than they used to 

describe the dress (M = 2.83 minutes, SD = 1.65), t(111.92) = -4.76, p < .001. But 

there were no significant differences between groups. Time was used to calculate the 

gesture rate, i.e. number of gestures per minute, reactivity, i.e. number of times 

participants looked into the recording camera per minute, and speech rate, i.e. number 

of words per minute.  

All ordinal measurements including individual factors of presence were used 

as a scale from 0 to 6 (except for the ‘visual accessibility’ which was an ordinal 
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transformation, i.e. from 0 to 2, of the categorical variable ‘visual familiarity’). Also, 

Temple Presence Inventory (Lombard et al., 2009) scale was combined into a mean of 

four questions. 

Outliers were identified in the end of the analysis in order to see if it was the 

reason for the maze being inefficient stimulus but it did not help, while the dress was 

still producing significant results. Please see all variables in the correlation matrix 

within Table 3.  

Presence Scales 

Among all presence scales used in the study, TPI (Lombard, Ditton, & 

Weinstein, 2009) showed the highest reliability, Cronbach’s α = .77. IPO (De Greef & 

Ijsselsteijn, 2001) demonstrated moderate level of reliability, Cronbach’s α = .64, but 

the ‘BN’ scale (Nowak & Biocca, 2003) showed only Cronbach’s α = .55 coefficient 

of reliability. Nevertheless, when tested with the two control conditions (for 

validation), i.e. audio-only and video-always, the TPI scale did not show any 

significant differences whether within each separate question or on average, t(38.30) 

= -0.75, p = .46. The same was for the IPO scale, t(34.25) = -1.4627, p = .15. 

Moreover, one question from the IPO (‘How often did you feel that you directly 

interacted with this person?’) showed the reverse relationship, in terms of the 

presence scholarship (De Greef & Ijsselsteijn, 2001; Nowak & Biocca, 2003), 

between the audio-only and video-always conditions, t(28.50) = -2.453, p= 0.02. In 

other words, participants felt they directly interacted with the confederate more when 

they did not see them versus when they did.  



 

Table 3. Descriptive Statistics and Correlations for the Analysed Variables: (d) stands for ‘dress’, (m) stands for ‘maze’  

Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. Familiarity 0.96 0.82 — .21  . -.03  
-

.30*  
-.06  .26 *  .12  -.13  .13 -.10 -.23 . -.09 -.07 -.21 . 

2. Gesture rate (d) 4.90 3.47  — 
.40 

**  
 .09 -.06  

.50 

***  
.20  . .11 -.06 .13 -.17 -.17 .24 * -.13 

3. Speech rate (d) 120.6 29.26   — .27 * .21  . .21  . .06 -.09 
.32 

** 
.28 * -.15 .14 -.06 -.10 

4. Reactivity (d) 0.31 0.70    —  -.14 -.13  -.12  
.54 

*** 
-.05 -.15 .13 -.13 

-

.35** 
.09 

5. Task difficulty (d) 3.53 1.46     — .05  -.04  
-

.21  . 

-.37 

** 
-.02 -.13 .03 .03 .12 

6. Gesture rate (m) 5.63 5.09      —  .26 * -.01 -.04 .09 
-.24 

* 
.11 .20 -.07 

7. Speech rate (m) 129.8 41.44       — -.13 -.08 .02 -.08 .08 
.34 

** 
.08 

8. Reactivity (m) 0.25 0.51        — .05 .05 .11 -.27* -.24 . -.02 

9. Task difficulty (m) 3.21 1.57         — -.10 .14 .08 .05 .07 

10. Mood 1.41 1.04          — .08 .10 .19 .05 

11. Perceived noise 0.60 1.09           — -.07 -.05 -.06 

12. Comfortableness 1.04 1.29            — 
.37 

** 
.08 

13. Confederate 0.91 1.27             — .13 

14. Auditory ability 0.28 0.59              — 

Significance codes: . p < 0.10, * p < 0.05,. ** p < 0.01, *** p < 0.001 
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Finally, the ‘BN’ scale (Nowak & Biocca, 2003) showed coherent with theory 

differences between the control conditions (t(42.16) = -2.37, p = .02) but it was 

unreliable, as stated above. In the end, in this study, only one question from the ‘BN’ 

scale, i.e. ‘To what extent was this like a face-to-face meeting?’ Mean for this 

question was significantly different for the participants in the audio-only and video-

always groups (t(40.21) = -3.16, p < 0.001), i.e. participants felt like it was more like 

a face-to-face meeting when they always saw the confederate versus when they did 

not, and also versus when they only saw them during the greeting in the experimental 

condition, t(40.23) = -2.05, p = 0.05). As a result, only the last ‘face-to-face’ question 

and TPI scale (as a potential control) were included in the general analysis, although 

these two measures did not correlate, r(66) = .07, p = .59.  

Content Analysis And Retraining 

Finally, the coding was conducted by the two independent coders on half of 

the sample of recordings (n = 34) but only on the first in order described task that a 

video recording included. They were given two weeks for that but it took less than a 

week for both of them.  

For the ‘reactivity’ variable, the agreement was 82.4%, which left 6 

disagreements out of 34 cases. Even though Cohen's kappa was .73, it is considered as 

an acceptable level of reliability (Lombard et al., 2002), then the remaining 

discrepancy was reconciled simply by rewatching videos specifically for the 

‘reactivity’ variable. In the end, because one of the coders had tried to code 

‘reactivity’ simultaneously with the gesture rate, they were further instructed to code 

the two variables separately to be more precise. 

The initial intercoder reliability for gesture rate was Cohen’s k = .42. As a 

result, the coders were retrained. In the initial coding, results were skewed (i.e. scores 
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were consistently higher for the second coder (M 1 =18.6 vs M2 = 19.1)), so, based on 

the retraining session, it became clear that one of the coders applied a more strict 

approach towards the exclusion criteria of hands visibility than was suggested 

initially. In other words, if hands were not fully visible from the start till the end of 

the gesture strokes (i.e. units that define a single gesture), only one of the coders 

excluded those cases from the counting. Also, there were a few cases when 

participants instead of describing the separate elements of the maze’s path, described 

it as a whole, which was confusing for the coders who, naturally, get used to certain 

observed behavioral patterns. Nevertheless, it is still possible to apply the same 

criteria to each case. Retraining happened within 10 days between the first round and 

the second rounds of coding. For the second round of coding, coders were given a 

week and the exact same portion of the data.  

After the second round of coding, intercoder reliability rose to the acceptable 

level of Cohen's k = .78 (Lombard et al., 2002). It was the final reliability value for 

the gesture rate coding. The rest of the data (75%) was randomly distributed between 

the coders. They were given two weeks to finish coding the data-sets. All remaining 

disagreements were transformed into averages between two coders' scores.  

Hypotheses Testing 

  Considering directional predictions with one-tail testing, the Hypothesis 1 

was supported for the dress (t(41.2) = 1.78, p = .08) but not for the maze (t(38.63) = 

1.53, p = .13). In other words, participants gestured in a higher rate when they got 

visually familiarized with the confederate visually beforehand in contrast to when 

they did not see the confederate at all, describing the dress (Ma+v = 5.54, SDa+v = 3.85 

vs Ma = 3.76, SDa = 2.94) but not the maze (Ma+v = 6.08, SDa+v 5.67 vs Ma = 3.9, SDa 

= 3.86).  
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 Supporting Hypothesis 2, participants gestured at a higher rate when they saw 

the confederate the whole time in contrast to the condition when they never saw the 

confederate, while describing both dress (Mv = 5.51, SDv = 3.43; t(39.74) = 1.82, p = 

.08) and maze (Mv = 7.13, SDv = 5.29; t(36.20) = 2.31, p = .03). At the same time, 

there was no difference between the video-then-audio and video-always conditions in 

either describing the dress (t(41.98) = -0.03, p = .96) or maze (t(41.98) = 0.64, p = 

.53). In other words, being familiarized with the confederate was similar to always 

seeing them in terms of formulating the sense of social presence and the rate of 

describing spatial information non-verbally.  

None of the factors alone predicted the rate of gestures, except for a perceived 

lack of noise when the maze was described (F(1, 66) = 4.19, p = 0.04), partially 

confirming Hypothesis 3a and rejecting others, i.e. 3b, 3c, and 3d. Difficulty of the 

tasks did not predict gesture rate either for the dress or maze, failing to support 

Hypothesis 4 as well. But, supporting Hypothesis 4a, participants did spend more time 

on the dress task the more difficult it was to explain it,  F(1, 66) = 9.20, p < .01. 

Supporting Hypothesis 5, speech rate alone successfully predicted gesture rate 

for the maze (F(1, 66) = 4.96, p = .03) and dress (F(1, 66) = 12.91, p < .001). At the 

same time, partially supporting Hypothesis 6, comfortability of communicating with 

the confederate predicted gesture rate for the dress (F(1, 66) = 4.05, p = .048) i.e. the 

more comfortable it was to talk with the confederate the higher the gesture rate was.  

Hypothesis 7 was not supported as reactivity by itself did not predict the 

gesture rate. Predictably, participants, when describing the dress, looked into the 

camera much more frequently in the audio-only condition than in the video-always 

condition (t(23.406) = 2.57, p = .016), and also more frequently than in the video-

then-audio condition (t(22.916) = 2.28, p = .03). In other words, when possible, they 
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were focused on the visually available confederate instead of the recording camera. 

Participants describing the maze looked into the recording camera with a similar rate 

as in describing the dress (t(122.55) = 0.55, p = 0.59) but there were no significant 

differences between the conditions for the maze stimuli.  

Finally, in terms of the dress, results of the multiple linear regressions 

indicated that there was a collective significant effect on the gesture rate, factor of 

visual familiarity, speech rate, reactivity, task difficulty, mood, session comfort, 

auditory ability, perceived level of noise and condeferate’s appraisal, F(10, 57) = 

3.183, p < .003, R2 = .36. The individual predictors indicated that speech rate (t = 

2.70, p = .009) and reactivity (t = 2.411, p = .019) were significant predictors of 

gesture rate in the model, along with the significant difference between the 

experimental vs audio-only group (t = -2.71, p = .009), as was overall hypothesised in 

H1. In terms of the maze, with the same variables tested, the relationship was not 

significant, F(10, 57) = 1.465, p < .176,  R2 = 0.21. But, the significance of the visual 

familiarity factor has diminished with adding moderators (of presence factors) and 

controls (gender and English as native language) into analysis (see Table 4). The 

relationship was insignificant in terms of the maze (see Table 5).  

Based on the backward elimination stepwise regression, the model for the 

dress stimulus with a highest fit was the one with the speech rate, reactivity and 

confederate’s appraisal as predictors and with controls of gender and English as native 

language, F(7, 60) = 4.831, p < .001, R2 = .36, adjusted R2 = 0.29.  

At the same time, when the independent variable of familiarity functions as an 

ordinal scale, it is more appropriately to define it as the level of visual accessibility 

during communication, i.e. 0 - the confederate is never seen, 1 – the confederate is 

partially seen in the beginning and, in the end, 2 – the confederate is always seen. So, 
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results of the multiple regression analysis (in terms of dress, not maze) also showed 

significant collective effect when participants described the dress, F(9, 58) = 3.164, p 

= .004, R2 = 0.329 (see Tables 6 and 7). The maze was not effective as a 

methodological tool even when six outliers, identified with Cook’s distance analysis, 

were deleted (see Figure 6), i.e. relationships with maze as stimulus were still 

insignificant (in contrast to the dress).  

Presence Scales And Other Variables 

Neither the TPI (Lombard et al., 2009) nor the ‘face-to-face’ question from 

Nowak and Biocca (2003) correlated with the gesture rates. But, results of the 

multiple linear regression indicated that there was a collective significant effect of the 

factor of visual familiarity, predictors of mood, session comfort, auditory ability, 

perceived level of noise and confederate's appraisal, and controls of gender and 

English as native language.  

Specifically, TPI showed significant collective effect (F(9, 58) = 2.149, p < 

.039, R2 = .250), with individual predictor of confederate’s appraisal (t = 2.88, p = 

.006) but no significant differences between the groups. In fact, two TPI questions  

‘How often did you smile in response to someone you saw/heard in the media 

environment?’ (F(1,66) = 10.04, p = .002),  and ‘How often did you want to or did 

you speak to a person you saw/heard in the media environment?’ (F(1,66) = 28.76, p 

< .001) were specifically predicted by how comfortable it was to talk with the 

confederate.  
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Table 4. Multiple regression analysis for dress with group factor: Model 1 with main 

factors; Model 2 with controls added; Model 3 with moderators added 

 Model 1 Model 2 Model 3 

 Estimate SE p Estimate SE p Estimate SE p 

Intercept 1.25 2.32 .59 0.61 2.39 .80 -0.98 2.84 .73 

Factor(video-always) -0.03 0.96 .98 0.15 0.96 .87 2.70 2.03 .19 

Factor(audio-only) -2.53 0.93 .009** -2.54 0.98 .01 * -1.58 2.17 .47 

Mood -0.44 0.37 .24 -0.35 0.37 .36 0.16 0.78 .84 

Session comfort -0.20 0.32 .53 -0.24 0.32 .45 1.51 0.83 .08 . 

Confederate’s 

appraisal 
-0.59 0.36 .11 -0.56 0.36 .12 -2.18 0.93 .02 * 

Perceived noise 0.29 0.36 .42 0.12 0.37 .74 0.61 0.64 .35 

Auditory ability 0.56 0.66 .40 0.38 0.67 .57 1.18 1.30 .37 

Speech rate 0.04 0.01 .009** 0.04 0.01 .005** 0.05 0.02 .004** 

Reactivity 1.51 0.62 .02* 1.54 0.62 .016* 1.52 0.80 .06 . 

Task difficulty 0.11 0.26 .67 0.14 0.26 .59 0.02 0.30 .95 

Gender (control) - - - 1.79 1.44 .22 0.07 1.73 .97 

English (control) - - - -0.72 0.90 .43 -0.97 0.96 .31 

Video*Mood - - - - - - -0.38 0.94 .69 

Audio*Mood - - - - - - -0.50 1.28 .70 

Video*Comfort - - - - - - -2.40 0.95 .01 * 

Audio*Comfort - - - - - - -1.33 1.06 .22 

Video*Confederate - - - - - - 2.14 1.11 .06 . 

Audio*Confederate - - - - - - 1.43 1.24 .25 

Video*Noise - - - - - - -1.04 0.80 .20 

Audio*Noise - - - - - - 0.43 1.13 .70 

Video*Auditory 

ability 
- - - - - - -1.26 1.63 .44 

Audio*Auditory 

ability 
- - - - - - 0.63 2.62 .81 

RSE 3.015 3.004 2.994 

R2 .3583 .3853 .5006 

Adjusted R2 .2457 .2512 .2564 

F 3.183 2.873 2.05 

p .0026** .004** .02* 

Significance intervals:  *** p > .001, ** p > .01 * p > .05, . p > .1 / Scales are reversed  
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Table 5. Multiple regression analysis for maze with group factor: Model 1 with main 

factors; Model 2 with controls added; Model 3 with moderators added 

 Model 1 Model 2 Model 3 

 Estimate SE p Estimate SE p Estimate SE p 

Intercept 3.11 2.81 .27 3.02 2.83 .29 2.54 4.49 .57 

Factor(video-always) 1.04 1.55 .50 0.95 1.59 .55 0.41 3.60 .91 

Factor(audio-only) -1.81 1.53 .24 -2.33 1.64 .16 -0.07 3.83 .99 

Mood -0.44 0.60 .46 -0.37 0.61 .54 -0.91 1.40 .51 

Session comfort -0.35 0.53 .51 -0.37 0.53 .48 -1.30 1.66 .43 

Confederate’s appraisal -0.52 0.56 .36 -0.36 0.59 .54 1.25 1.77 .48 

Perceived noise 0.83 0.59 .16 0.79 0.61 .20 1.29 1.13 .26 

Auditory ability 0.56 1.06 .60 0.51 10.7 .63 0.53 2.47 .83 

Speech rate 0.02 0.01 .17 0.02 0.01 .09 . 0.03 0.02 .17 

Reactivity 1.13 1.29 .38 0.88 1.35 .51 0.73 1.73 .67 

Task difficulty 0.13 0.41 .76 0.08 0.41 .84 0.26 0.47 .57 

Gender (control) - - - -0.50 2.42 .83 0.22 3.27 .95 

English (control) - - - -1.75 1.59 .28 -1.98 1.91 .31 

Video *Mood - - - - - - 1.39 1.68 .41 

Audio *Mood - - - - - - -1.24 2.26 .59 

Video *Comfort - - - - - - 0.99 1.83 .88 

Audio *Comfort - - - - - - 0.31 2.09 .35 

Video*Confederate - - - - - - -1.84 1.96 .57 

Audio*Confederate - - - - - - -1.23 2.16 .36 

Video*Noise - - - - - - -1.30 1.41 .36 

Audio *Noise - - - - - - -1.15 1.94 .55 

Video *Auditory ability - - - - - - -0.23 3.14 .94 

Audio*Auditory ability - - - - - - 0.85 4.34 .84 

RSE 4.917 4.952 5.25 

R2 .2045 .2215 .2842 

Adjusted R2 .0648 .0516 -.0657 

F 1.465 1.304 0.812 

p .18 .24 .69 

Significance intervals:  *** p > .001, ** p > .01 * p > .05, . p > .1 / Scales are reversed  
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Table 6. Multiple regression analysis for dress with familiarity scale: Model 1 with 

main factors; Model 2 with moderators added; Model 3 with controls added 

 Model 1 Model 2 Model 3 

 Estimate SE p Estimate SE p Estimate SE p 

Intercept -0.33 2.33 .89 -1.19 2.38 .61 -2.16  2.71 .43    

Familiarity 1.27     0.51    
.02 

* 
1.33 0.53 .02 * 2.53 0.91 

.007 

** 

Mood -0.43     0.37   .25 -0.35 0.37 .37 -0.04 0.87 .97 

Session comfort -0.16     0.32   .61 -0.20 0.31 .52 0.73 0.57 .21 

Confederate’s appraisal -0.67     0.36   
.07 

. 
-0.64 0.35 .08 . -1.26 0.61 

.046 

* 

Perceived noise 0.33  0.36    .37 0.13 0.37 .72 1.41 0.72 .056 

. 

Auditory ability 0.63  0.67    .35 0.43 0.67 .52 2.39 1.68 .16 

Speech rate 0.03  0.01    
.02 

* 
0.04 0.01 

.008 

** 
0.04 0.01 

.008 

** 

Reactivity 1.57  0.63    
.02 

* 
1.61 0.62 .01* 2.00 0.71 

.007 

** 

Task difficulty 0.11    0.27    .70 0.13 0.27 .63 -0.05 0.28 .85 

Gender (control) - - -  -0.50 0.90 .58 -0.73 0.91 .38 

English (control) - - -  2.18 1.43 .13 0.47 1.47 .37 

Familiarity*Mood - - -  - - -  -0.94 0.54 .89 

Familiarity*Session 

comfort 
- - -  - - -  -1.22 0.39 .07 . 

Familiarity*Confederate’s 

appraisal 
- - -  - - -  -0.81 0.41 .26 

Familiarity*Perceived 

noise 
- - -  - - -  1.34 0.47 .050 

. 

Familiarity*Auditory 

ability 
- - -  - - -  -0.07 1.03 .24 

RSE 3.056 3.035 2.965 

R2 .3293 .3612 .4447 

Adjusted R2 .2253 .2358 .2705 

F 3.164 2.879 2.553 

p .003 ** .005 ** .005 ** 

Significance intervals:  *** p > .001, ** p > .01 * p > .05, . p > .1 / Scales, except for ‘familiarity’, are reversed  
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Table 7. Multiple regression analysis for maze with familiarity scale: Model 1 with 

main factors; Model 2 with moderators added; Model 3 with controls added 

 Model 1 Model 2 Model 3 

 Estimate SE p Estimate SE p Estimate SE p 

Intercept 1.42 2.68 .60 0.96 2.73 .72 2.95 3.57 .41 

Familiarity 1.43 0.81 .08 

. 
1.62 0.83 .06 . 0.51 1.57 .74 

Mood -0.44 0.60 .47 -0.36 0.60 .56 -2.09 1.45 .16 

Session comfort -0.34 0.52 .52 -0.36 0.52 .50 -0.82 0.96 .39 

Confederate’s appraisal -0.53 0.56 .34 -.40 0.57 .48 0.24 0.95 .80 

Perceived noise 0.85 0.58 .15 0.79 0.60 .19 1.12 1.24 .37 

Auditory ability 0.57 1.05 .59 0.52 1.06 .62 1.38 2.77 .62 

Speech rate 0.02 0.02 .15 0.02 0.02 .09 . 0.03 0.01 .15 

Reactivity 1.21 1.26 .34 1.05 1.30 .42 0.68 1.36 .62 

Task difficulty 0.11 0.40 .79 0.06 0.41 .88 0.12 0.43 .78 

Gender (control) - - - -1.58 1.56 .31 -1.93 1.67 .25 

English (control) - - - -0.18 2.31 .93 0.26 2.59 .92 

Familiarity*Mood - - - - - - 1.21 0.91 .19 

Familiarity*Session 

comfort 
- - - - - - 0.29 0.64 .65 

Familiarity*Confederate’s 

appraisal 
- - - - - - -0.37 0.67 .58 

Familiarity*Perceived 

noise 
- - - - - - -0.43 0.80 .60 

Familiarity*Auditory 

ability 
- - - - - - -0.60 1.69 .72 

RSE 4.879 4.919 5.033 

R2 .2032 .2179 .2543 

Adjusted R2 .0796 .0643 .0203 

F 1.644 1.419 1.087 

p .12 .19 .39 

Significance intervals:  *** p > .001, ** p > .01 * p > .05, . p > .1 / Scales, except for ‘familiarity’, are reversed  
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Figure 6. Cook’s distance analysis result of identifying outliers (n = 6) among 

observations 

 

The ‘face-to-face’ question (Nowak & Biocca, 2003) also showed significant 

collective effect ((F(9, 58) = 3.62, p = .001, R2 = .36), and significant effects of 

individual predictors such as general comfortableness (t = 3.84, p < .001) and 

perceived lack of noise (t = 2.24, p = .03), while also showing significant differences 

between video-then-audio and video-always groups (t = -2.27, p = .03), i.e. it felt like 

it was a face-to-face conversation significantly more when participants saw the 

confederate the whole time.  

Review Of The Explanations 

At the end of the questionnaire, each participant was asked to explain why 

they thought they gestured or not. Most of them responded to the question, although 

some of them did not include an explanation but rather an observation (like ‘I 

gestured a lot, yes’ or ‘I do not think I gestured in the break-out room’). It was not 
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always an accurate evaluation of how they behaved, i.e. sometimes participants would 

say they did nothing while their gesture score was high or vice versa. Also, two of the 

participants fairly noticed that they did not gesture (in the audio-only and video-then-

audio groups), because ‘they could not see anyone.’ In the end, it was possible to 

identify six key reasons they gave for their behavior.  

The most widespread reason was that gestures helped the other person (the 

confederate) to understand the images, i.e. it helped to visualize them for others. Also, 

gestures often helped participants to focus on tasks, it assisted them in speech, it 

visualized images for them, it felt like (or it helped to feel like) a face-to-face 

conversation, and finally it was simply natural or usual for them to make gestures.  

In the video-always condition, participants mostly used gestures in order to 

describe the images to the other person, but so did participants in the video-then-audio 

group. In the audio-only group, participants said that they had been visualizing images 

for themselves to understand images better or to explain them better as a result of this 

understanding. In the experimental video-then-audio group, as was noted, participants 

more often talked in a way that seemed to indicate they kind of thought they were 

seen by the confederate. So, for instance, they gestured “to show a visual 

representation of what I am trying to explain.”  

Finally, five of the participants in the video-then-audio group, and one in the 

audio-only group, explained their non-verbal communication via a feeling that it was 

like a face-to-face conversation or that gestures made it feel more like face-to-face. In 

the experimental video-then-audio group, one of the participants specifically said that 

they gestured “because I imagined the person in the breakout room could see me 

motion what I was trying to say even though our cameras were off”. Please see the 

review of explanations in Table 8. 
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Table 8. Review of the explanations 

 

Reason type 

 

Examples 

Group 

distribution 

A V V-A 

Explain to the 

other 

“because I felt like I couldn't explain parts of 

the image with simply words in a way that 

they would get the full picture of what I was 

describing” 

or  

“I think that gestures can help people 

understand more clearly what I am talking 

about/describing. I was trying to show her how 

I saw things through my hands” 

1 9 7 

Usual/natural 

behavior 

“I make a lot of hand gestures in general while 

speaking” 

or  

“I think it is second nature and I don't realize 

that I am doing it sometimes” 

4 2 4 

Focus on / help 

with task 

“It is a lot easier to explain things while using 

hand gestures” 

3 3 1 

Like face-to-face “It gives a sense of face to face 

communication” 

or 

“I felt like I was communicating with someone 

on video/in person” 

1 - 5 

Visual 

information 

“to help myself mentally visualize what I was 

describing so that I could affirm that what I 

was describing to the other person” 

4 - 1 

Assisted speech “Because it helps me talk” 2 1 1 

Enthusiasm “The more enthusiastic I am or to try and stay 

engaged” 

1 - - 

Comfortableness “Makes me more comfortable!” - - 1 
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CHAPTER 7 

DISCUSSION 

 

The goal of this study was to demonstrate a complicated relationship between 

the media technology and our mind that mutually constitute the sense of presence, 

while also highlighting the role of non-technological factors that can significantly 

shape cognition and perception via certainty and, therefore promote or enhance the 

perceptual illusion of non-mediation, i.e. presence.  

Overall, results showed that there is a significant difference between the 

studied groups in terms of how participants behaved and perceived the situation 

describing the dress. Specifically, considering different factors of presence and of 

gesture rate, participants non-verbally described the dress more frequently to the 

confederate if they saw and heard (vs only heard) them while they communicated 

with them for two minutes first, as per an uncertainty reduction strategy (Jung et al., 

2017). In other words, if participants were familiarized with and, therefore, had a 

chance to formulate a more certain mental image of the other person (in contrast to 

imagining a character from a movie and a novel: while the latter is less perceptually 

certain, it is more stimulating for narrative engagement (Green et al., 2008)), they 

processed the conversation as more natural or rather non-mediated (Lombard & 

Ditton, 1997). So, participants communicated visual information that was inaccessible 

to the other person more frequently. This overall shows that the stimulus worked, and 

that non-verbal communication in this context can be a measure (or at least an 

indicator) of presence.  

At the same time, the difference between those conditions was even more 

significant when presence/gesture factors and controls of gender and English as a first 
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language were added. But, the model with the moderators did not show differences 

between the conditions in terms of gesture rate and was statistically less significant 

than basic models (which might be related to a small sample size). Nevertheless, it 

proves the point that presence is a multifactorial phenomenon (Biocca et al., 2003) 

that, along with gesture rate itself, depends on many technological, individual and/or 

contextual factors.  

Another major finding is that video-always and video-then-audio conditions 

were not different, which also proves the point that immediate familiarization 

formulates similar to the condition of constant visual accessibility cognitive state that 

allows for social presence to appear. When participants knew how the confederate 

looked like, they described both images non-verbally with similar rate whether they 

saw the confederate during this process or not. In that sense it is not completely 

correct to use the independent variable as a scale but results still showed similar 

relationships and differences between the conditions as with a categorical factor 

variable of visual familiarity.  

Moreover, the audio-only condition also involved some non-verbal 

communication which can as well be a result of social presence but probably to a 

lesser extent. In other words, it is an additional point towards an understanding of 

presence as a psychological state that cannot be solely defined by the technology 

itself. Presence (Biocca et al., 2003) and gesture rate (Haidet et al., 2009; Melinger & 

Kita, 2007) depend on multiple factors. 

Specifically, speech rate (Melinger & Kita, 2007) and reactivity (Haidet et al., 

2009) affected gesture rate as expected, although reactivity, i.e. how frequently 

participants paid attention to the recording camera, was significantly higher in the 

audio-only condition. In some of the relationships, perception of the confederate and 
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perceived lack of noise (but not the auditory ability) in the environment were also 

significant predictors of the dress-related gesture rate. In fact, the ‘other’, or 

communication partner, can be the non-simulated and mediated (Lee, 2004) ‘content’ 

for social presence, i.e. the ‘what’ (or in this case the ‘who’) is perceived. Therefore, 

it is important to learn in future more about how participants relate to the other, and, 

as well, what are the ‘qualities’ of the other as it may be the key variable for social 

presence to appear. In part, it is possible to see the importance of the other in the 

participants’ responses on the open-ended questions.  

Overall, explanations that participants gave for their behavior helped to 

compliment the similar results of the video-then-audio and video-always groups. In 

the video-then-audio condition, some of them specifically stated that communication 

felt more like face-to-face to them (or that their gestures helped them make it feel like 

it). In the audio-only condition, participants more often justified gestures as a 

communication aid for themselves. But, in the video-then-audio condition, they also 

often employed the main reasoning of the video-always condition, i.e. using visual 

cues to help others to understand the descriptions. In a way, it might look like the 

participants forgot and/or had not recognized that the camera got switched off (but 

after reviewing the recordings it was clear that participants verbally acknowledged the 

camera being switched off). In the audio-only condition, participants usually justified 

their non-verbal communication in terms of assistance to themselves which does not 

preclude them from feeling social presence but maybe to a lower degree.  

It also makes sense to mention that participants consistently gestured or 

looked into the camera in both maze and dress tasks but their speech rate while 

describing the dress and maze did not correlate with each other, unless six outliers 

were excluded (n = 62, r = .29, p = .02).  
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At the same time, a few of the predictors did not work, such as session 

comfort or mood (Daugherty et al., 2010). But, session comfort and confederate’s 

perception were correlated (r = .35, p < .01), i.e. it makes sense to say that session 

comfort was predicted by comfort of communicating with confederate (F(1,66) = 

10.39, p = 0.002), which does not necessarily mean that participants did not 

distinguish these two variables. For instance, the more participants felt comfortable 

with the confederate the more often they looked into the camera but this occurred 

specifically in the audio-only condition, r = 0.63, p < .001. So, when they did not 

know how the confederate looked and the more they liked them the more they looked 

into the camera. Maybe they thought they would (and wanted to) be seen by them 

later as the confederate was introduced as a colleague of the researcher, and because 

the confederate was a part of the study.  

The ’mood’ variable in this study was measured by a single question “How are 

you feeling today?”, which could and should have been measured more precisely. 

Although it is possible that their initial mood could have changed by the end of the  

session, and, therefore, their relationship towards it and the confederate would be a 

more valid indication of their emotional state. In terms of the auditory ability 

(Daugherty et al., 2010), most participants could basically hear well everything that 

was going on in the session, M = 0.28, SD = 0.59.  

 Finally, the task difficulty for the dress and maze were negatively correlated 

with each other, so it may be true that participants just ranked one or the other as more 

difficult even if both of them were difficult for them. In the end, the task difficulty 

also did not show any effect on gesture rate or other key variables. Also, participants' 

evaluation of their usual and current gesture rates were correlated (r = .61, p <.001) 

which could have been an issue in terms of the validity of these self-report measures 
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but they also were correlated with the actual gesture rate of describing the dress but 

not the maze. 

Limitations 

Maze Issue 

One of the obvious limitations of the current study is an almost complete 

insignificance of the maze image as a stimulus for the measurement tools. Even 

though the gesture rate of describing the maze showed initially a significant difference 

between the key groups, i.e. the audio-only and video-then-audio ones, it failed to 

produce any significant effects within the tested models with presence factors and 

controls. According to the data, it seemed that the maze was a more inner-focused 

task because maze gesture rate did not correlate either with perceived current or usual 

gesture rate; the difficulty of the maze did not correlate with the time spent on 

describing it, r = -.07, p = .58; the reactivity, or the rate of looking into the recording 

camera in describing the maze was similar for all groups, i.e. participants looked into 

camera in the video-always condition less frequently than in other conditions but not 

significantly. Considering that presence is a cognizant state (Regenbrecht & Schubert, 

2002; Schubert et al., 2001; Wirth et al., 2007) with an externally oriented focus 

(Waterworth & Waterworth, 2001; Waterworth et al., 2015), the maze could have 

been too involving as a task hindering participants from acknowledging the 

circumstances.  

At the same time, researchers who used the images initially did not use the 

maze in their subsequent research (Bavelas et al., 2008). Although they did not 

explain why, it may be because the dress is more appropriate to study non-verbal 

communication as it induces the non-redundant gestures (because it is harder to find 

words to explain the dress rather than the route of the maze). Non-redundant gestures 
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are the ones whose full meaning does not appear in words (Bavelas, Kenwood, 

Johnson, & Phillips, 2002), they can be accompanied by deictic expressions, such as 

“like this,” “this long” etc. Non-redundant gestures are more communicative, i.e. they 

suggest a more deliberate or conscious use of a gesture to communicate information 

(Bavelas et al., 2002), which can better indicate social presence.  

Presence Measurements 

In the presence scholarship, non-verbal cues are already observed to measure 

the physical presence (von der Pütten et al,. 2012) but so far it is only suggested that it 

can indicate the social presence (Biocca et al., 2003; IJsselsteijn et al., 2000). Current 

results showed that non-verbal communication, in the current context/design (Laarni 

et al., 2015) can be a measure, and not just an indicator of the social presence. Even 

though the maze did not work out as a stimulus in most cases, gesture rate in general 

showed reliable results, Cronbach's α=0.642.  

Nevertheless, due to the complexity of the coding, not every non-verbal 

communicative act oriented towards the confederate in order to describe the images 

were counted. Specifically, only hand gestures were counted but there could be (and 

de facto were) instances of communicating information with head or body 

movements. While head and body movements may not be used to visualize complex 

spatial features, they can certainly be used to describe simple shapes, size or 

directions. In future research, with more resources, it makes sense to include all valid 

types of non-verbal communication into analysis.  

In terms of the presence scales, most measurements did not demonstrate a high 

validity. The only exception was the ‘face-to-face’ question (Nowak & Biocca, 2003) 

but it may not be the best measuring unit to evaluate a feeling or a cognitive state, at 

least in terms of the current design. It totally makes sense that this question was 
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‘validated’ by comparing audio-mediated and video-mediated communication 

contexts, i.e. participants either saw and did not see the confederate's face, so they 

reported this fact. This question might be more relevant for similar mediated contexts. 

 TPI (Lombard et al., 2009) was highly correlated with the confederate’s 

appraisal (r = .39, p < .001), which makes sense (statistically too) in terms of the 

questions ‘How often did you smile in response to someone you saw/heard in the 

media environment?’ and ‘How often did you want to or did you speak to a person 

you saw/heard in the media environment?’. It may be true that participants described 

with those questions how they related to the confederate. In any case, for the self-

report measures of presence, it makes more sense to exclude questions about previous 

behavior, first, because participants may not recall it well and, second, because it is 

better to observe behavior and ask something that cannot be observed, such as 

participants’ cognitive states or feelings. But, it can be important to compare 

perceptions with the actual behavior, as was done with the gesture rate.  

In fact, future research should include, when possible, a control/clarifying 

questions (such as “what is a direct interaction means to you?”) and/or behavioral 

indicators for each question from a presence scale. For instance, if a scale includes a 

question on how often participants smiled, it would be necessary to observe and see 

how much participants actually smiled. This may be a separate validation study of all 

major presence scales.  

 In addition, not every self-reported measure of feelings was reliable. 

Specifically, the IPO (De Greef & Ijsselsteijn, 2001) question ‘How often did you feel 

that you directly interacted with this person?’ showed the opposite results to the 

expected effect between the control groups, i.e. participants who did not use the Zoom 

camera during the call felt more like they directly interacted with the confederate 
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rather than those who saw the confederate on the call the whole time. The issue may 

be the abstractness of the question (Bailenson & Yee, 2008; Grassini & Laumann, 

2020), generational or historical attitude towards mediated communication, or that the 

Internet connection might have been more stable for the non-video condition. From 

the other side, it might be a clear signal that presence does not solely depend on 

technology, or/and that audio is perceived as more direct than video which also 

questions technology-based epistemological hierarchy of the presence field. 

 In future, to make scales it seems relevant to concentrate on specific questions 

that reflect sensorial blending of the mediated and real-life/face-to-face situations. In 

other words, it is necessary to identify what constitutes a non-mediated situation, i.e. 

whether it is a background ambient noise, certain smells, tense looking/glaring from 

others or something else completely. Although, this can be difficult because not every 

unit may be equally significant for everyone, i.e. what meaningfully constitutes a non-

mediated situation for someone may but not for others. Thus, it can be useful to 

introduce individual weighting/ranking of the measuring units in addition to 

implementing other presence measures.  

Control Over Procedure, And Variables 

 It is true that conducting field experiment in natural circumstances increased 

external validity of the study, allowing to apply results to real life more easily. But, 

considering that it was a necessity to redesign the study in order to be able to conduct 

it in a short period of time during the ongoing Pandemic, there were multiple issues 

with the lack of control in the experiment in terms of the sampling and procedure.  

So, it was impossible to control anything that interfered implicitly (i.e. behind 

the screen) with the session and hence created unpredictable dissimilar conditions for 

participants. At the same time, it was impossible to guarantee that participants record 
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themselves properly and send the video to me. Also, measuring reactivity (Haidet et 

al., 2009) was not entirely accurate in this study. Even though it made sense to count 

how many times participants looked into the camera (Penner et al., 2007), it was not 

always possible to say why they looked into their cameras because they just could 

have received a message or they simply could have been looking at their phones to 

keep them propped up properly. 

Finally, it was not possible to use any physiological measures to try to 

visualize imaginative processes during different stages of the session and across 

conditions. In fact, understanding of the imaginative processes is one of the most 

complicated and unresolved issues in the current study. It is fair to say that, due to the 

stimulus, participants had a different possibilities of imagining the confederate 

(whether from memory or not) but it is not clear if and how they actually did that. 

Doing that will certainly help to establish a more certain distinction between presence 

and other immersive states in terms of how cognition, based on perception and 

imagination, works (O’Connor & Aardema, 2005).  

 At the same time, the ‘other’ as a variable should have been acknowledged 

more thoroughly. The questionnaire should have included on how the other person 

was perceived, i.e. both in terms of participants’ relationship towards them and in 

terms of qualities to which they paid attention to, including but not limiting to the role 

of the other in the conversation, their trustworthiness, and so forth. These questions 

might have also indicated how much participants thought about the other person.  

Finally, the analysis should have also included a willingness variable (Sas & 

O’Hare, 2003) as it can be the strongest predictor of presence overall. Initially it was 

decided, due to awkwardness of the questioning, to avoid examination of direct 

willingness to be with the other person, who is de facto a stranger to participants. But, 
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it can be done in a more discreet manner with questions like “Would you be willing to 

meet with the other person afterwards/in real life?” or “Would you be willing to 

repeat the session with them in person?” 

Implications And Future Research 

Conceptualization Of Presence 

The key implication of this study is a theoretical one in addition to its 

methodological novelty. In presence discourse, clear and coherent conceptualization 

is still a matter of negotiation. In a way it seems that current scholarship ignores and 

exploits this uncertainty to conduct studies on popular topics (such as VR). 

Ambiguous conceptualizations (and operationalizations) do allow flexibility in 

studying feelings of ‘being (but what is being?) there (where though?),’ or of ‘directly 

(why not indirectly?) interacting.’ Or, for instance, while IPO (De Greef & 

Ijsselsteijn, 2001) defines social presence as “sense of being together”, another 

definition is “extent to which people feel that the interface is able to provide some 

sense of access to another mind” (Nowak & Biocca, 2003, p.482). But, they are both 

supposed to measure the same concept. So, conceptualization of presence has issues 

not only with clarity but consistency too. It is disputable how much and what quality 

of knowledge such scholarship can produce.  

“Perceptual illusion of non-mediation” (Lombard & Ditton, 1997) is so far the 

most distinct attempt to define presence. It allows us to see the nature, possible 

processing (i.e. via an illusory state) and outcomes of this feeling, such as gaining real 

experiences that can be used for entertainment purposes (Balakrishnan & Sundar, 

2011; Despain, 2009), pragmatically (Bowman & McMahan, 2007; Deniaud et al., 

2014; Lu et al., 2016; Pamungkas & Ward, 2015), or for health-related issues 

(Aardema et al., 2010; Parsons & Rizzo, 2008; Waterworth et al., 2015). It is also not 
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a semantic formality to define it as the perceptual psychological state or process. 

Along with many other studies, this research showed that in order for presence to 

appear it is necessary to stimulate perception (by simulating more cues/details/etc.) 

and/or reduce the role of imagination in cognitive processing of the 

mediated/simulated contexts.  

Visual familiarity in the mediated communication is a single possible 

way/strategy of increasing certainty or reducing uncertainty (Jung et al., 2017) of the 

social situation, where the imagination without it has to process unknown amount of 

possibilities of how the other person can look like during the conversation. It is not 

accurate to say that everyone does that in a similar way, but results of this study 

allows to say that it is a part of the cognitive processes during conversations, i.e. 

completing the mental ‘view’ of the other, as it least some of the participants have 

been thinking about the confederate.  

Immersive Distinction 

This study attempted to establish a stronger distinction between presence, as a 

sensory immersion state, and narrative engagement, as a form of mental immersion. 

The fundamental difference lies in what cognitive state our Self is gaining 

experiences, whether it is based on perception or imagination, which are 

interconnected but separate processes.  

 Imagination is an inevitable part of the cognition but for the perceptual 

illusion to appear it is crucial to decrease the possibilities of the mediation/simulation 

to be imagined and increase involvement of perception by simulating more cues, by 

increasing ‘concrete-ness’, i.e. realistic-ness, fidelity, and or sensorial feedback, as it 

usually happens (Bracken, 2005; Cummings & Bailenson, 2016; Hou et al., 2012; 
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Kobayashi et al., 2015; Welch et al., 1996). Or it can be done via uncertainty 

reduction strategies (Jung et al., 2017). 

Imagination is still there but its role for presence, as a perceptual illusion, is 

secondary. The same way as for everyday cognitive processes, imagination assists 

perception, from the other side, when it comes to mental simulations, perception 

assists imagination providing it with external cues/data. In the audio communication 

the role of the imagination is obviously higher than in the video format (and it is still 

possible to feel presence in both cases) but with the uncertainty reduction strategy, as 

results of this study showed, the video and audio formats became balanced out. In this 

study, immediate familiarization with the confederate was enough to eliminate the 

role of the imagination in the cognitive process thus allowing to shape the external 

focus for a stronger sensorial immersion into the mediated social communication.  

Imagination is crucial for mental immersion. Even though TV has more 

perceptual output than a book, or the same story that is verbally narrated, it is still 

designed as a narrative, meaning it is designed for us to follow the story, mentally and 

emotionally. A book can be more immersive in mental terms than a movie because it 

has more possibilities for the imagination to simulate it (Green et al., 2008). The mind 

(not the external stimuli) here is the ‘immersive’ technology but in mental not in 

sensory terms. We still can be immersed to and enjoy a movie with a small screen and 

of an abstract nature or bad quality, especially if we care about it, i.e. about the 

characters and the plot. The mysteries, the suspense, the sudden ending – these are 

mental stimulators that can exploit the possibilistic nature of the imagination.  

Also, we can experience many of those feelings long after we consume 

appropriate media content (Martinez, 2014). These experiences are imagined, i.e. we 

do not ignore the perceptual uncertainties, we look for them to complete the 
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‘situation’ in imagination. Thus, it is not something that should be considered as 

presence (there is a tradition of narrative transportation studies that explains this), 

those types of media (i.e. ‘non-interactive’ and/or representational) should not be 

involved in the presence research, unless it is relevant to the sensory experiences. 

Distinguishing media context and content, or representational vs simulational media, 

can also help to advance media effects studies. It is essentially different experiences 

as in relating to something we observe to feel through in mind vs doing something 

ourselves (while being simply located somewhere is also a form of activity). This 

distinction is crucial for producing and studying VR/360 degree movies (Pressgrove 

& Bowman, 2020) and video games (Balakrishnan & Sundar, 2011; Despain, 2009).  

But, while some media can be easily distinguished as either simulational (e.g. 

chatroom or a virtual environment) or representational (i.e. narrative-based), it is not 

always clear with others (and that’s why it is not accurate to say that presence is about 

‘interactive’ media). For instance, a flat screen and a head-mounted display (HMD) 

are just technologies through which it is possible to access some content. Through 

both of them, it is possible to watch both a linear usual video and a 360 degree one, 

even though one type of a video is more appropriate for one of the media 

technologies, and vice versa.  

Including narrative into a 360 degree video observed via a headset is 

problematic (Pressgrove & Bowman, 2020) because technology designed for sensory 

immersion is accessing narrative designed for mental immersion, which simply does 

not allow users to follow the storyline. From a different perspective, the flat screen is 

a more appropriate medium for consuming (linear) narratives as it allows easier 

transportation and emotional connection (Baños et al., 2004a). 
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A 360 degree video of some place (accessed via a headset) is not an interactive 

experience in broad sense but is a simulation of a user standing and being able to 

observe the location while possibly feeling physical presence in it. A flat screen with 

some video can also be a pure simulation but in very specific circumstances as in a 

simulation of a catastrophe seen from the ‘window’ (see Horovitz, 2013). In this case, 

both content and medium are designed to simulate a real situation not to tell a story.  

Some audio-visual narratives, such as movies or TV-shows, can include such 

‘simulational’ elements but seldomly as it is not the purpose of the narratives. 

Nevertheless, while movies or TV-shows are represented via rich media channels, i.e. 

via an audio-visual form, in contrast to audio/verbal or text narratives, they include 

relatively more sensory output, which engages more perception. As a result, it can be 

less stimulating in terms of mental immersion but may have more elements that 

induce presence but only in minor way, because, again, narratives themselves are not 

designed to stimulate presence but simulations are.  

Factors, Measures, And Stimulus 

Another contribution of the current study is implementation of the non-

technological factor of presence. Even though, in the social presence research, 

technology plays a lesser role, it is still important to acknowledge the psychological 

nature of presence, which can be stimulated as long as perception and cognitive 

processes are affected. Technology matters until it does not. Our willingness to feel 

presence (Sas & O'Hare, 2003; Wirth et al., 2007) can overcome technological 

affordances or we can simply adapt to them in time (van der Kleij et al., 2009).  

Narrowing down presence scholarship, I believe, can help with the 

methodological issues as well, because when one considers phenomena as vast as 

presence exists today, it is not completely clear how to study and measure such a 
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vague phenomenon. Common and coherent understanding is necessary to build 

knowledge because standardized definitions of presence are a prerequisite for 

standardized measurements (Lombard & Jones, 2015) and thus for a more precise 

understanding of its nature, factors and effects, and conceptual boundaries, including 

diverse types of presence that entail specific experiences via specific (i.e. 

simulational) types of media interactions.  

 At the same time, the current study also extended research on non-verbal 

communication in the audio-mediated context, because it became clear that it is not 

just the conversation per se that stimulates gestures (as in Bavelas et al., 2008), 

neither it is an expectation of being seen later on the recording but the feeling of 

social presence during this conversation. It was a feeling that the conversation was 

non-mediated thus causing speakers who may not recognized its mediated state (as 

few of them stated explicitly) to behave accordingly, i.e. use gestures to explain 

information to the other even though they were not seen by the other. Part of this 

relationship was the speech rate and reactivity, as key predictors of high gesture rate, 

and also an attitude towards the confederate, as an important factor of the social 

presence specifically, which relies on perception of the other along with the media 

technology used to access them.  

 The goal of this study was also to develop and encourage future development 

of behavioral, or, to be more precise, more diverse measures of presence. It is not 

impossible to develop new measures, it is crucial for the scholarship especially when 

its most frequent method, i.e. questionnaires, has serious validity issues. It is a sign 

that this measure at least should not be used alone. It is possible to combine 

questionnaires, observations, interviews and/or physiological measures. While 

questionnaires are used most of the time, that means that it is always possible to 
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collect some qualitative data (if not to conduct full interviews). Depending on the 

context, if it is operationalizable and possible then physiological measures should be 

considered too. And finally, developing a full behavioural measure is complicated but 

it is completely feasible to incorporate some observable behavioral indicators, such as 

those that are being asked in questionnaires, i.e. smiling, speaking, and so on. 

Future Research 

In the future, it makes sense to test a more intense degree of familiarity with 

the other person, which also can intersect with the willingness to feel presence. 

Specifically, it might be true that we can feel social presence with 

emotionally/socially close people even more than simply with familiar ones. 

Methodologically it would be a complicated research design (in terms of recruitment 

at least), but it may be true that even without visual contact we may feel a higher 

social presence with close unseen people vs visible unfamiliar people. Moreover, 

there is a chance that textual communication with close people can induce more social 

presence than via more ‘immersive’ analogues used to communicate with people we 

do not want to be with.  

Also, it is necessary to test if non-immediate visual familiarity can have the 

same or similar effect on the state of social presence. It makes sense to conduct a 

longitudinal study and also to manipulate the format of familiarization, which can be 

audio-visual, in only audio format or, potentially, absent.  

In addition to theoretical and methodological implications, the current study 

also should encourage more accessible design of immersive experiences. In other 

words, media technology may not necessarily focus on increasing certainty in the 

perceptual process (as it usually does) but on decreasing uncertainty that does not 

require complex technological advancements. For instance, in dating apps (Jung et al., 
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2017), it is possible to include into profiles emotional expressions or voice samples of 

the users to formulate stronger matches from the beginning. Or, it is possible to make 

remote business meetings more involving by simply maintaining the formality of the 

social context, i.e. to simulate only those aspects of interpersonal communication that 

matter for the working circumstances, while also taking advantage of the simulated 

nature by augmenting the experience (e.g. with interactive data visualizations).  

In other words, it is also crucial to understand that presence may not be 

necessary for certain experiences, as in anonymous chat rooms that benefit from a 

lack of social environment. Presence is not a generalized psychological state that we 

can experience with any technology use. It has certain limitations, factors and effects. 

In this study, I attempted to demonstrate some boundaries that I believe are necessary 

to be considered for presence scholarship to thrive.  
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APPENDICES 

Appendix A. Tasks (The Way They Were Seen By The Participants) 

TASK 1: Please take your time to look at the image and then explain it as much in 

detail as you can to the person you are talking with so that they could reproduce it. 

Thank you! 
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TASK 2: Please take your time to look at the image and then explain the path of the 

maze from the bottom to the upper finish point to the person you are talking with so 

they could reproduce it. Thank you! 
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Appendix B. Questionnaire (Presented Via Qualtrics) 

 

0) ID: ______ 

1) What is your age? ______ 

2) What is your sex/gender? 

3) What is your race/ethnicity? 

4) Is English your native language? 

5) What year are you in college? 

 6) How are you feeling today? 

7) How do you feel using Zoom as often as you do? 

8) How comfortable was your session? 1 - it was very comfortable… 7 - it was very 

uncomfortable. 

9) How much noise interfered with the session? 1 – none… 7 – a lot 

10) How hard was it to explain the dress? 1- Very easy … 7 - very difficult 

11) How hard was it to explain the maze? 1- Very easy … 7 - very difficult 

12) Have you ever met the person you communicated with via Zoom before? Y/N 

13)How comfortable did you feel speaking with this person? - 1- Yes, very…. 7 - No, 

not at all. 

14) How often did you feel that you directly interacted with this person? - IPO1 

15) How often did you feel that you really have a meeting with this person? - IPO2 

16) How often did you feel that you and this person were at the same place? - IPO3 

17) To what extent did you feel able to assess this person’s reactions to what you 

said? - BN1 

18) To what extent was this like a face-to-face meeting? - BN2 

19) To what extent did the person you talked with seem “real”? - BN3 
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20) To what extent did you feel that you know what to expect from this person during 

the conversation?  

21) How well could you hear the person on Zoom? 1 - Very…. 7 – Not at all 

22) During the media experience how well were you able to observe the changes in 

tone of voice of the people you saw/heard? 1 - Not well…. 7 - Very well - TPI1 

23) How often did you make a sound out loud (e.g. laugh or speak) in response to 

someone you saw/heard in the media environment? 1 - Never…. 7 - Always - TPI2 

24) How often did you smile in response to someone you saw/heard in the media 

environment? 1 - Never…. 7 - Always - TPI3 

25) How often did you want to or did you speak to a person you saw/heard in the 

media environment? 1 - Never…. 7 - Always - TPI4 

26) How often did you gesture to a person you saw/heard in the media environment? 

1 - Never…. 7 – Always - TPI0  

27) How often do you gesture in general? 1 - Never…. 7 – Always 

28) Why do you think you gestured that often in Zoom? 

 

 

 

 

 

 

 

 

 

 



 
157 

Appendix C. Codebook 

Introduction: Current content analysis mainly includes decoding (i.e. counting) hand 

gestures related to the specific topic from video recordings of the participants who 

communicated via Zoom with the confederate. They were instructed to describe the 

images as much in detail as they can so the confederate could reproduce them.  

 

Materials: Each full video recording includes three parts: greeting with the 

confederate (which lasts for around 2 minutes) and then an explanation of the two 

images (4 minutes each on average), which will be decoded separately:  

• a woman in an old dress 

• a path of the maze, which is a combination of the lines and geometric 

figures.  

 

General procedure: For each participant’s video recording, coders should carefully 

watch the video with audio on (in slow motion, if it helps but does not hinder coding 

process), and mark every instance of a single and distinct iconic/topic hand gesture 

being made to describe and visualize the images to the confederate. And, in addition, 
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mark every time a participant looks into the recording camera. In the end, coders need 

to put their data into the provided spreadsheet with IDs.  

Variables:  

• Number of iconic/topic hand gestures 

• Number of times participants looked into the recording camera.  

Definitions: 

• iconic/topic hand gestures - hand gestures that are accompanied with speech 

temporally (with possible positive or negative lagging) and meaningfully or 

pragmatically (as in indicating something on their bodies) with reference 

towards the communication topic, or rather some spatial features of the images 

visualized to the other person. How to identify a topic gesture will be 

explicated in the following steps of coding; 

• ‘Looking into the camera’ means a separate instance of a participant looking 

into their phone camera (i.e. its screen where they can see themselves) for any 

amount of time until their gaze changes its focus away from the camera. 

Therefore, even if they look at the camera immediately after they looked at it 

before, it is still counted as a separate look. Also, their look can be slightly 

skewed from the camera pointing at them because phone cameras are often 

located on the side of the phones.  

 

STEPS OF CODING: 

STEP 1. IDENTIFY HAND GESTURE: Coders need to differentiate between 

meaningful movements and non-meaningful/non-communicative movements such as 

different adaptors (i.e. non-communicative gestures motivated by physical purpose in 

order to manage feelings, control responses, etc.), including but not limited to rubbing 
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the arm, pushing back hair, and so on. Verbal reference towards the spatial features of 

the images will guide this process: 

1.1. Possible spatial features: 

• Location or position (like ‘on the top’, “in the middle’, ‘symmetric’); 

• Direction (as in ‘to the right’, ‘straight’); 

• Dynamic (as in ‘two lines meets’ or ‘connects’) 

• Size (from general ‘huge’ to specific ‘1 inch’); 

• Shape (like a ‘diamond’ or ‘snake’); 

• Quality (or texture, like ‘ruffle’) 

• Specific geometric figures and/or qualities (like ‘line’ or ‘angled’); 

• Specific objects or body parts (such as ‘stairs’, ‘hat’ or ‘shoulder’); 

• Metaphors (‘Queen’ as a metaphor for something bombastic/puffy); 

• And so on*. 

*Particular dress features: participants can use their body as a reference, and describe 

dress elements, such as: 

• the hat with feather (sometimes described jointly, sometimes as separate 

features);  

• the V-shaped neckline or bodice; the sleeves and jacket on her upper torso 

(jointly or separately);  

• the fan, including the angle of the arm and hand holding it;  

• And so on.  

1.2. Gestures without direct verbal reference: There can be gestures that were non-

redundant with words, i.e. speech and gestures were not related meaningfully to 

speech but pragmatically. It may have happened when participants, for instance, 

described an element of the dress and showed its shape on their body but did not 



 
160 

pronounce it meaningfully. Such gestures can be accompanied with following 

expressions: 

• “Like this”; 

• “This long”; 

• “Down here”; 

• And so on. 

1.3. Abstract gestures: more or less abstract gestures can be used to describe, for 

instance, some textures of the dress but, for the most part, they may not represent 

anything specific or simply be a continuation of the previous gesture.  

1.4. Finger gestures: Sometimes participants can use only fingers to visualize certain 

spatial features, such as direction, sizes or shapes. If there is a distinguishable stroke, 

as in changing position of the finger from the left to the right, accompanied with 

verbal confirmation of “going to the right”, then it is certainly a separate gesture 

stroke, i.e. separate score to count.  

1.5. Exclusion criteria: 

• Pointing-at-the-screen gestures: when the speaker points at the screen without 

visualizing the image (i.e.using images to guide visualization does not meet 

the exclusion criteria) it should be excluded from the coding; 

• Table pointing gestures: some participants might use the table surface to 

visualize the images with their hands. Considering that we cannot know if it is 

potentially seen or not on the Zoom camera to the confederate, it is impossible 

to include them; 

• The blocked view: in the recording, if the gesture stroke is fully or even 

partially (e.g. at the start) blocked by some object, participants or the view 

angle then this gesture should not be coded because coders do not have 
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enough representative information and otherwise have to assume what 

happened. 

 

STEP 2. DISTINGUISH GESTURE UNITS 

Considering that gesture ‘strokes’ often occurred in virtually continuous succession 

(i.e., without retraction to a resting position), each coder had to decide whether any 

sequence of contiguous gestures was a unitary or separate ‘strokes’.  

2.1. Temporal criteria: 

• Sometimes, gesture can be separated by brief holds, i.e. in time 

(Bavelas,  Gerwing, Sutton & Prevost, 2008); 

• Time lag: it is necessary to consider that gestures may not occur exactly at the 

same moment of time when it was verbally referred to the images. It may 

happen slightly before or after that. 

• Verbal markers such as “next” or “and then” would indicate a new description 

unit (Bavelas, Kenwood, Johnson, & Phillips, 2002) 

2.2. More complex (and rapid) gestures: 

a) DIFFERENT OBJECTS/FEATURES 

YES, COUNT THIS - when each feature has a separate gesture: for instance, a short 

set of gestures represented via the phrase “two worms meeting each other” can 

meaningfully consists of two gestures describing two separate image elements:  

• ‘worms’ as curvy lines (the objects)  

• ‘meeting’ as movement (the position/dynamic) 

OR, COUNT THIS - the series of gestures can include 3 or more features: 

• ‘on the neck’ - showing the neck on themselves (location); 

• ‘line shaped like this’ - demonstrating cardigan edges (shape); 
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• and ‘it goes down’ - demonstrating cleavage (direction/depth).  

DO NOT COUNT - two or more features have a single gesture: Like with “feather 

sticking out” or “a line going to the right” - line is not yet visualized but the straight 

direction to the right side is.  

b) SAME OBJECT/FEATURE:  

• YES, COUNT: Distinct gestures + different verbal descriptions (as in, “curved 

down” and “like a semicircle”)  

• YES, COUNT: If divided by some other unrelated gesture (like when 

participant decided to return to some object), then the same gesture with the 

same words done before will be counted as a separate instance from the one 

that was done afterwards. Otherwise: 

• DO NOT COUNT: same gestures + different words 

Software use. 

There is no need for special software to be used as decoding doesn't require complex 

multilayer analysis but only counting. Thus, video players with slow motion will be 

enough. Although even that is not completely necessary 

The coding sheet sample: 

ID Dress_score Maze_score Dress_camera Maze_camera Notes 

 


