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Definitions of Key Concepts 

Social presence The sense of being with other(s) in 
mediated situations, which is 
established through copresence, 
psychological involvement, and 
behavioral engagement with other(s) 
(Biocca et al., 2003).  

Mediated social interaction Any human interaction achieved 
through, in, or with the help of, 
communication technology (Thurlow 
et al., 2004). 

Virtual team Teams that comprise geographically 
dispersed members who interact and 
collaborate using mainly 
communication technologies (Martins 
et al., 2004). 

Shared context A mutually acknowledged 
understanding about a team, its 
members, and its task, which is 
achieved in interaction and forms a 
situation specific common ground for 
teamwork (Cramton, 2002). 

Virtual world Persistent three-dimensional online 
communication systems designed for 
creating users a sense of being present 
in the world as well as for multi-user 
social interaction with virtual 
characters (avatars) and objects 
(Schroeder, 2008).  

Virtually embodied interaction Avatar-enabled visible nonverbal 
communication in virtual worlds, such 
as avatar body movements, gestures, 
and the use of virtual objects and space 
in addition to audible and textual 
communication (Schultze, 2010).  

Video-based interaction analysis Interpretive analysis of audiovisual 
recordings that capture human 
interaction taking place in specific 
social and material situations (Jordan 
& Henderson, 1995; LeBaron, 2005). 
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1 Introduction 

1.1 Background 

The use of technology in everyday life has had a rapid impact on conducting 
both work and leisure activities (Thurlow, Lengel, & Tomic, 2004; Walther, 
2011). In addition to interacting face-to-face, daily social interactions between 
people are increasingly conducted with communication technology such as tele- 
and videophone, chat and instant messages, email, social media applications, 
and multi-user virtual environments. In many organizations, employees are 
highly dependent on the use of technology for conducting their everyday tasks. 
It is probable that in future organizations the majority of social interactions will 
be somehow technologically enhanced or mediated (Arminen, 2005, p. 228). 
Also, geographically and temporally distributed people increasingly engage in 
collaboration during their free time by conducting joint projects such as wikis 
or by playing collaborative online games (Davis, Murphy, Owens, Khazanchi, & 
Zigurs, 2009; Nissen & Bergin, 2013). Communication technologies both 
promise new possibilities and produce considerable changes in the basic 
structures of social interaction compared with face-to-face interaction, which 
makes technology-mediated situations intriguing areas for studying social 
interaction (Arminen, Licoppe, & Spagnolli, 2016). 

Virtual teams comprise geographically dispersed members who collaborate 
towards a joint goal by communicating across geographical, temporal, and 
relational boundaries using communication technologies (Martins, Gilson, & 
Maynard, 2004). Virtual teams are especially beneficial in situations where 
groups of experts can be gathered together to conduct complex and knowledge 
intensive tasks regardless of where they are physically located (Maznevski & 
Chudoba, 2000). Although in virtual teams geographical and temporal 
boundaries between people can be easily crossed with communication 
technology, the feeling of distance due to lack of shared work location may still 
exist between members and hinder relational awareness in a team (Kiesler & 
Cummings, 2002).  

Relational awareness is needed to be able to manage the two “spaces” that exist 
in every team with a joint purpose or goal: a content space comprising activities, 
tools, and environment that relate to achieving the goal, and a relational space, 
which comprises social interaction among team members (Barron, 2003; 
Leinonen, Järvelä, & Häkkinen, 2005). Virtual team members cannot easily 
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monitor others and their state of work which can cause drawbacks in managing 
the content space, such as the coordination of connected task activities 
(Espinosa, Slaughter, Kraut, & Herbsleb, 2007; Leinonen et al., 2005; Mark, 
2002). Also, computer-mediated interaction is often seen less optimal than 
face-to-face interaction for perceiving the daily involvement of people and 
establishing mutual attention and relational understanding (Hinds & 
Weisband, 2003; Kiesler & Cummings, 2002).  

Reaching a sense of space or location in computer-mediated interaction links 
to the concept of presence, the sense of “being there” (Lombard & Ditton, 1997). 
Further, the perception of sharing a location and overcoming the feeling of 
distance to other people relates to the concept of social presence, the sense of 
“being with others” through copresence, psychological involvement, and 
behavioral engagement with others (Biocca, Harms, & Burgoon, 2003). Social 
presence also refers to relational awareness and the mediation of emotional 
information in computer-mediated communication (Bente, Rüggenberg, & 
Krämer, 2004; Bente, Rüggenberg, Krämer, & Eschenburg, 2008).  

Social presence with others is proposed to require immediate reciprocity in 
interaction, which is sometimes difficult to establish in mediated situations 
(Miranda & Saunders, 2003; Sivunen & Nordbäck, 2015). Despite the 
challenges in creating social presence, it is vital for virtual teams: by increasing 
relational awareness, social presence reduces uncertainties in making 
interpersonal evaluations (Bente et al., 2008). Also, the sense of social presence 
helps overcoming negative reactions to silences, for example silences 
interpreted as a virtual team member’s absence (Panteli, 2004). In addition, 
previous research has shown that achieving social presence in virtual teams has 
a positive effect on trust (Bente et al., 2008), intrinsic motivation (Shen & 
Khalifa, 2008), and satisfaction to interaction (Bulu, 2012). Overall, social 
presence enhances people’s ability to create shared understanding of one 
another in the immediate surroundings where they are acting (Miranda & 
Saunders, 2003). 

The mutually acknowledged understanding about the team and its members, 
the joint task, and the ways and goals of working together as a team is called a 
shared context (Cramton, 2001; Hinds & Mortensen, 2005; Hinds & Weisband, 
2003). Social presence as relational awareness, emotional information, and 
engagement between people is one key enabler in the process of creating shared 
context in teams (Miranda & Saunders, 2003). When team members are socially 
present, they can start understanding and interpreting the prevailing social 
relations. Thus, they can achieve intersubjectivity, defined as a shared 
understanding of meanings and human experiences in interaction (Schutz, 
1972). Shared context is created jointly in social interaction as a mutual 
understanding about the team members and as a situation specific common 
ground for teamwork, which are the prerequisites for all collaboration (Berger 
& Luckmann, 1966; Cramton, 2002; Hinds & Mortensen, 2005).  

As a summary, achieving social presence is important, if not essential, for 
teams because when it prevails, the team members can create shared 
understanding of one another, which then releases the creation of shared 
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context for collaboration. However, social presence is difficult to establish in 
computer-mediated interaction because interactants are dispersed in separate 
locations and thus lack mutual visual contact, reciprocity, and feedback 
(Miranda & Saunders, 2003; Sivunen & Nordbäck, 2015). Traditionally, 
communication technologies are proposed to be incapable to convey nonverbal 
cues that people need to receive in order to get information of mutual attention 
and engagement (Short, Williams, & Christie, 1976). More recent propositions 
have their focus directed to human activity and the quality of interaction rather 
than the capabilities of technology in the attempts to establish social presence 
(Gamberini & Spagnolli, 2015; Scarpetta, 2008; Sivunen & Nordbäck, 2015). 
However, the conceptualization of what social presence is in mediated 
interaction and how the prevailing theoretical propositions of social presence 
should be approached as a research target in mediated interaction have been 
rather one-sided.  

Biocca et al. (2001) summarize three ways for people to be socially present 
with each other: physically, psychologically, and behaviorally. Physical social 
presence (i.e., the joint spatial presence of human bodies) does not yet 
guarantee psychological social presence with others (Panteli, 2004), and to be 
behaviorally socially present with others, the psychological sense of social 
presence is proposed to occur first (Biocca et al., 2001). The majority of studies 
on social presence in computer-mediated interaction have concentrated on 
psychological social presence; the ways in which an individual perceives or 
experiences social presence with others (Allmendinger, 2010; Bente et al., 
2008; Bulu, 2012; Gunawardena & Zittle, 1997; Hudson & Cairns, 2016; Lowry, 
Roberts, Romano, Cheney, & Hightower, 2006; Mennecke, Triplett, Hassall, 
Conde, & Heer, 2011; Richardson & Swan, 2003; Sallnäs, 2005; Shen & Khalifa, 
2008).  

New computer-mediated environments, such as virtual worlds, are proposed 
to provide new behavioral strategies for constructing social presence and 
enabling shared context creation due to the sense of being together in a joint 
space and the possibility for mediating visual cues (Bosch-Sijtsema & 
Haapamäki, 2014; Hakonen & Bosch-Sijtsema, 2014; Mennecke et al., 2011). 
Due to their visual richness, virtual worlds are also considered inspirational 
collaboration media for virtual teams (Minas, Dennis, & Massey, 2016; Sivunen 
& Hakonen, 2011). However, observational research on how virtual teams 
engage in interaction in virtual worlds moment by moment to display social 
presence has been scarce. The behavioral practices of displaying social presence 
in virtual worlds and approaches to social presence as an interpersonal rather 
than individual phenomenon have received less attention than psychological 
evaluations of social presence (Sivunen & Nordbäck, 2015). In fact, Sivunen and 
Hakonen (2011) concluded that there is no sufficient theoretical understanding 
about social phenomena, for example the dynamics of social interaction, in 
virtual worlds in general. Filling this gap through empirically grounded research 
is the focus of this dissertation.  
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1.2 Study Context and Research Objectives 

This dissertation studies the construction of social presence in social interaction 
during a real-time virtual team collaboration in a three-dimensional (3D) 
virtual world. Virtual worlds are graphic and persistent computer-generated 
environments designed for multi-user interactions, and for creating a sense of 
existing and interacting in a joint space for the users (Boellstorff, 2008; 
Schroeder, 2008). Virtual worlds typically offer possibilities to socialize with 
others in shared spaces by using customized virtual characters (avatars), and 
virtual objects (Schroeder, 2002). As such, they introduce new environments 
for computer-mediated social interactions and collaboration in virtual teams 
(Dodgson, Gann, & Phillips, 2013; Hakonen & Bosch-Sijtsema, 2014; Koles & 
Nagy, 2014; Sivunen & Hakonen, 2011). The possibility for jointly modifying 
virtual objects in virtual worlds has been proposed to be especially 
advantageous in distributed collaborative architecture and construction work 
(Dossick et al., 2014), design and engineering (Cecil, Huber, Gobinath, & 
Jacques, 2011), and for learning, simulations, and training (Edirisingha, Nie, 
Pluciennik, & Young, 2009). In addition, due to the visually rich layout, virtual 
worlds have considered more inspiring environments for virtual team meetings 
than video conferences, for instance (Minas et al., 2016). 

Virtual worlds are proposed to support virtual team members to be socially 
present (Hakonen & Bosch-Sijtsema, 2014; Nissen & Bergin, 2013). What is 
more, virtual worlds can be beneficial for virtual teams in their shared context 
creation (Bosch-Sijtsema & Haapamäki, 2014). Elements of virtual worlds, such 
as shared spaces and copresence of users as virtually embodied avatars, may 
reduce the feeling of distance and isolation and increase the visual experience 
of others (Edirisingha et al., 2009). Also, virtual worlds provide a wide range of 
interaction channels such as text, audio, avatar movements, and virtual artifact 
use (Antonijevic, 2008). Still, there appears to be lack of empirically grounded 
understanding on how social presence is manifested in interaction with others 
in virtual worlds (Edirisingha et al., 2009). In virtual worlds, a wide range of 
“microbehaviors” can be used and observed in interaction: co-occurring talk, 
nonverbal communication (i.e., facial expressions, gaze, gestures, and changes 
in body position and posture), and the use of tools in person-to-person social 
interaction (LeBaron, 2005). The strategies for engaging in social interaction at 
the micro level in virtual worlds are thus an intriguing but not yet fully 
understood research area, especially in relation to distributed collaboration and 
virtual teams (Hakonen & Bosch-Sijtsema, 2014; Sivunen & Hakonen, 2011). 

The research objectives of this dissertation are 1) to provide further 
understanding on how social presence theorizations could be empirically 
approached and developed from an interpersonal rather than individual 
perspective in the context of virtual worlds, 2) to enlighten the microbehavioral 
practices of displaying social presence in virtual worlds, and 3) to understand 
the implications of how social presence is displayed to the creation of shared 
context in teams that operate in virtual worlds. This dissertation comprises four 
studies that seek to provide answers to these research objectives. 
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 This dissertation applies a specific video-based strategy for data collection and 
analysis to unveil the microbehavioral practices of social presence construction 
in teams that collaborate in virtual worlds. In addition, in the fourth study of 
this dissertation these teams’ task outcomes are also analyzed to study the 
association between social presence and shared context creation in virtual 
teams. The empirical research is conducted in one of the largest virtual worlds, 
Second Life, created by Linden Lab (www.secondlife.com).  

1.3 Structure of the Thesis  

This dissertation is structured as follows. After the introduction in Chapter 1, 
Chapter 2 provides an overview to the background literature, key concepts, and 
research approach of this dissertation. First, I discuss computer-mediated social 
interaction and shared context in virtual teams. Then, the theoretical discussion 
is grounded on conceptualizations of mediated social presence, especially in the 
context of virtual worlds. Finally, Chapter 2 presents two research approaches 
to social presence in virtual worlds; a perceptual approach that concentrates on 
the individual who feels the social presence of others and an action-based 
approach that concentrates on the interpersonal practices of being present. 
From the basis of these approaches, I articulate the research objectives of this 
dissertation and then present them in the form of three research questions in 
Chapter 3. 

Chapter 4 introduces the empirical study of this dissertation. I begin Chapter 
4 with tying this dissertation within a constructionist-interpretive research 
paradigm. Consequently, a suitable research strategy and methodological 
choices are presented to conduct a video-based empirical study on social 
interaction in virtual worlds. Then, I introduce the research setting and the 
collected data that I use in all the four studies (papers) included in this 
dissertation. Finally, I describe in detail how I analysed the collected video data 
and the team performance data.  

Chapter 5 summarizes the key findings of this dissertation. The sub-sections 
of Chapter 5 provide answers to the research questions. In Chapter 6, I discuss 
the implications of the dissertation findings. First, I present the theoretical and 
methodological contributions, followed by the presentation of the practical 
implications. Finally, I provide an evaluation of the dissertation study, discuss 
the limitations of the conducted study, and propose recommendations for future 
research. 
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2 Related Literature 

In this section, I present existing literature on mediated social interaction and 
virtual teams. Then, I move on to discuss social presence and virtual worlds as 
communication media for establishing social presence in virtual teams. Finally, 
I provide an overview of two research approaches in mediated social presence 
research in the context of virtual worlds and specify the research objectives of 
this dissertation. 

2.1 Mediated Social Interaction  

Mediated social interaction refers to human-to-human communication 
achieved or conducted by using information and communication technology 
(Thurlow et al., 2004). When referring to social interaction via computers and 
in computer-mediated environments, a widely used synonym is computer-
mediated communication (CMC). To differentiate from the simplified definition 
of communication, comprising the sender, the message, and the receiver, I use 
the term social interaction in this dissertation to describe a dynamic temporal 
process between people when they interact with each other moment by moment 
(Thurlow et al., 2004). 

Social interaction in face-to-face situations can be defined as an encounter 
between individuals where the shared focus of attention is coordinated by using 
speech (verbal) and bodily (nonverbal) communication (Goffman, 1983). 
Human social interaction is thus multimodal, comprising both language and 
bodily movements (Mondada, 2016). It is an autonomous system which 
includes the structures of copresence, engagement, and sequential turn-taking 
(De Jaegher, Peräkylä, & Stevanovic, 2016). Within social interaction, the 
participating individuals have an influence on one another and meanings are 
negotiated moment by moment (Beebe & Lachmann, 1998). These definitions 
apply to computer-mediated social interaction as well, except that the 
capabilities of communication technology and how people choose to use these 
capabilities needs to be taken into account when attempting to establish 
copresence and engagement, coordinate turn-taking, and use multimodality. 
Communication technology is not separate from the interaction situation, but it 
is understood as a set of specific and differing resources for conveying messages 
and as such an inseparable component of human-to-human interaction 
(Arminen et al., 2016).  
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 Compared with face-to-face interaction, mediated social interaction is 
inevitably different in the ways in which people can construct messages. These 
differences arise both from the capabilities of technology in conveying 
messages, for example the possibility for the mediation of nonverbal cues in 
relation to messages, and from the personal styles of interactants and contextual 
differences in the use of communication technologies (Walther, 2011). Different 
communication technologies provide different “intended” features for 
constructing messages and for conveying information, such as text, audio, 
video, and images. However, people make choices how to use (or not use) these 
features and are able to adapt their actions and communication styles when 
using technology (DeSanctis & Poole, 1994). People can also vary the synchrony 
of mediated interaction; whether interactions are conducted in real time or not 
(Walther, 2011). Tele- and videophones are communication technologies where 
real-time interaction is often expected. On the contrary, chats and instant 
messages can be used for both synchronous and synchronous interactions since 
people can vary the time lag between textual messages. 

Some communication technologies and environments provide multiple 
simultaneous channels for choosing how to engage in social interaction, such as 
simultaneous textual chat and audio/video connection (e.g., Skype, 
www.skype.com). Especially virtual worlds are considered to be a part of “high-
bandwidth communication technologies” since they allow the simultaneous use 
of textual and audible channels as well as the use of visual avatars and virtual 
objects (Edirisingha et al., 2009). The possibility for interacting with others via 
these multiple channels can both enrich and confuse interactions (Bailenson, 
Beall, Loomis, Blascovich, & Turk, 2004). 

The structures of interaction are often studied in the areas of linguistics and 
microsociology. As an example, computer-mediated conversation openings are 
observed to be different from face-to-face openings, but vary across 
communication technologies as well (Arminen et al., 2016). Also, although 
visual nonverbal cues are present both in face-to-face and video-mediated 
interactions, communicative asymmetry has been found to exist between the 
interactants in video-mediated situations: visual nonverbal cues do not fulfill 
their communicative purpose due to the lack of joint space (Heath & Luff, 1992). 
The restricted availability of the immediate surroundings of the video-mediated 
other results in difficulties to interpret nonverbal cues. For instance, in video-
mediated interaction it is difficult to know where someone is exactly pointing 
at. Since the achievement of eye contact is not possible in video-mediated 
interaction either, a joint “ecological huddle” (Goffman, 1963, p. 95) – a central 
feature of human social interaction for monitoring mutual perceivings – is not 
achieved between the distributed interactants.  

These alterations people can engage in when using communication 
technologies for organizing their talk and social interaction lead to new issues 
regarding human encounters (Arminen et al., 2016), one key issue being the 
construction of social presence in virtual teams for establishing a shared 
context. 
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2.2 Shared Context in Virtual Team Interaction 

As a research field, computer-mediated communication has emerged in the 
1990s (Arminen et al., 2016). Research on computer-mediated communication 
exists in several contexts, but especially in relation to distributed work and 
virtual teams (Hinds & Kiesler, 2002; Lipnack & Stamps, 2000). Virtual teams 
collaborate within a shared purpose across geographical, temporal and 
relational boundaries by using a variety of technologies for synchronous and 
asynchronous interaction (Lipnack & Stamps, 2000; Martins et al., 2004). 
Virtual team research has been focusing on for example team knowledge and 
coordination (Cummings, Espinosa, & Pickering, 2009; Espinosa et al., 2007), 
gaining trust (Järvenpää & Leidner, 1999), social psychological group processes 
(Kiesler, Siegel, & McGuire, 1984; Kraut et al., 2002; Siegel, Dubrovsky, Kiesler, 
& McGuire, 1986), inter-cultural influence (Hinds, Liu, & Lyon, 2011), and the 
creation of mutual knowledge and shared context (Cramton, 2001, 2002), to 
name a few. 

Virtual teams are often expected to provide temporal and monetary savings 
without being inefficient in comparison with co-located teams (Duarte & 
Snyder, 2011). To collaborate effectively, every team needs to develop a shared 
context, defined as a mutually acknowledged understanding about a team and 
its task which forms a situation specific common ground for teamwork and 
mutual agreement of the team’s collaborative style (Cramton, 2002; Hinds & 
Mortensen, 2005; Hinds & Weisband, 2003). As all human knowledge is 
developed and mediated in social interaction (Berger & Luckmann, 1966, p. 15), 
a shared context represents this mutual interactional achievement about 
agreeing how the team should work together (Miranda & Saunders, 2003). 
When a shared context is developed, a team understands and copes with the 
potential differences in its members’ knowledge backgrounds, behaviors, and 
social conduct and has agreed on how each of its members relates to the joint 
work processes, culture, tools, and practices. This shared understanding is 
necessary for the success of collaborative task activities and for reducing social 
tensions within a team but is often seen more difficult to establish in virtual than 
co-located teams (Espinosa, Slaughter, Kraut, & Herbsleb, 2007; Hinds & 
Mortensen, 2005).  

Especially informal, non-task related interaction is considered beneficial for 
the creation of a shared context (Coupland, 2000, p. 47). However, informal 
interaction is hardly existing in virtual teams which lack natural spaces for 
informal encounters, such as coffee rooms and hallways (Espinosa et al., 2007; 
Hinds & Mortensen, 2005). Thus, for establishing a shared context in virtual 
teams, team members need to achieve the sense of social presence with one 
another first (Miranda & Saunders, 2003). When socially present, virtual team 
members can start to create intersubjective understanding of each other and 
their joint task through social interaction (Schutz, 1972).  
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2.3 Social Presence in Virtual Teams 

The concept of social presence originates in the work of Short, Williams, and 
Christie (1976) who have stated that social presence means the salience of the 
other person in mediated interaction (p. 65). This definition includes a 
proposition about different communication technologies mediating different 
amounts of visual nonverbal cues, leading to different levels of social presence. 
Communication technologies can be placed on a continuum according to the 
amount of social presence they are able to mediate, where face-to-face 
“medium” and textual medium form the opposite ends of the continuum (Short 
et al., 1976, p. 66). According to the view of Short et al., social presence is a 
quality of the communication technology alone. In this definition, individual 
differences on how people use different technologies to be socially present are 
not considered. Research on human-computer interaction (HCI) addresses 
questions about how a technology, for example a computer-generated agent in 
a virtual environment, generates the sense of social presence for humans 
(Bailenson et al., 2005). In HCI research on social presence, the focus is on how 
individuals interpret social information presented in the technology (Lombard 
& Ditton, 1997).  

In this dissertation, I approach social presence as a social phenomenon that 
the distributed individuals establish in their joint interaction by using 
communication technology. In adopting this view, the quality of team 
interaction itself has been proposed to outrun the qualities of technology in 
achieving social presence (Sivunen & Nordbäck, 2015). Understanding 
interpersonal social presence in a certain way comes from Goffman (1963) who 
argued that there are two types of social situations in which people participate 
face-to-face; copresence and an encounter. When copresent, people gain 
information from one another in an unfocused manner, by glancing and 
peripherally monitoring for example others who pass them on the street 
(Goffman, 1963, p. 17). Copresence transforms into a focused encounter when 
the copresent individuals acknowledge each other and establish mutual 
cognitive focus by starting to talk or by using nonverbal communication for 
establishing mutual attention (Goffman, 1963, pp. 89–90).  

In computer-mediated communication, the term social presence is often used 
when referring to “the sense of being with another” (Biocca et al., 2003, p. 456). 
In Goffmanian terms, this definition will not yet reveal if this sense of social 
presence refers to only perceiving a copresent other, or if this sense is created 
because a mutual focused encounter is established. This definition reveals that 
in mediated situations it is not self-evident to feel copresence with others, let 
alone create and maintain social presence in terms of a mutual focused 
encounter. Thus, precise definitions are needed for the term social presence in 
mediated social interaction (Campos-Castillo & Hitlin, 2013). This is also 
because when emphasizing social presence as an interactional phenomenon, 
other partly overlapping concepts exist, such as social awareness (Bødker & 
Christiansen, 2006; Goel, Johnson, Junglas, & Ives, 2013; Heath, Svensson, 
Hindmarsh, Luff, & Lehn, 2002) and social engagement (Grinberg, Careaga, 
Mehl, & O’Connor, 2014).  
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Perhaps one the most extensive conceptual models of mediated social 
presence is introduced by Biocca and his colleagues (2003; 2001) who have 
called for the development of a unified social presence theory that takes into 
account the technological, psychological, and behavioral questions in relation to 
mediated social presence. Their conceptualization is based on an extensive 
literature review and has been developed into a measure of social presence 
which aims to be applicable across different communication technologies 
(Biocca & Harms, 2002; Biocca et al., 2001; Harms & Biocca, 2004). Biocca et 
al. (2003, 2001) present social presence as a feature of interaction and 
summarize that social presence comprises three dimensions 1) copresence, 2) 
psychological involvement, and 3) behavioral engagement. These three 
dimensions further divide into sub-dimensions. Figure 1 summarizes this social 
presence conceptualization.  

The first dimension of copresence includes sub-dimensions of inclusion and 
mutual awareness (Biocca et al., 2001). Inclusion means that an individual is 
not alone in a situation but with someone and mutual awareness means that 
these individuals in a joint situation notice each other and are mutually aware 
of each other.  

The second dimension of psychological involvement refers to the feeling of 
connectedness to the other(s) (Biocca et al., 2003, 2001). Psychological 
involvement divides into the sub-dimensions of mutual attention, empathy, and 
mutual understanding (Biocca et al., 2001). Mutual attention means that 
individuals are actively paying attention to each other. Empathy refers to an 
emotional engagement between individuals, for example when individuals’ 
emotional states affect each other. Mutual understanding is achieved when 
individuals think that their thoughts and opinions are clear to each other. 

The third dimension of behavioral engagement means that individuals’ 
behaviors become linked, mutually reactive, and interdependent (Biocca et al., 
2003). Behavioral engagement includes the sub-dimensions of behavioral 
interaction, mutual assistance, and dependent action (Biocca et al., 2001). 
Behavioral interaction takes place when an individual’s actions are dependent 
on the actions of the other(s), directly respond to the actions of the other(s), or 
are affected by the other(s). Mutual assistance occurs when individuals help 
each other. Dependent action occurs when an individual cannot act without the 
other(s).  

 

 

Figure 1. Social presence dimensions (adapted from Biocca et al., 2001) 
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Biocca et al. (2001) propose that social presence “begins” by detecting 
copresence, then leads onto detecting psychological involvement, and further to 
detecting behavioral engagement with others. They propose that copresence is 
only a precondition to social presence, and it is the transition from copresence 
to the further dimensions of psychological involvement and behavioral 
engagement that involves mutual social interaction and eventually produces 
social presence. Figure 2 illustrates this theorized process from copresence to 
the “deeper levels” of social presence. Although the contents (sub-dimensions) 
in the three main social presence dimensions are well defined by Biocca et al. 
(2001), there is an apparent breach in understanding what happens when 
copresence between individuals transforms to psychological involvement and 
further on to behavioral engagement in computer-mediated interaction. For 
example, due to the lack of empirical observations, it is unclear whether the 
process is as straightforward as the initial theory proposes. 

 

 

Figure 2. Social presence emergence process (adapted from Biocca et al., 2001) 

In virtual teams, establishing copresence as well as psychological and behavioral 
engagement between distributed members is an intriguing question. Virtual 
worlds are proposed to provide new strategies for creating and maintaining 
social presence (Hakonen & Bosch-Sijtsema, 2014). Virtual worlds are an 
especially interesting study context for social presence since they provide virtual 
substitutes for features in face-to-face situations, such as joint spaces and 
embodiment with visually rich virtual characters capable of nonverbal 
communication in addition to verbal communication.  

2.4 Social Presence in Virtual Worlds 

Three-dimensional (3D) virtual worlds are defined as persistent online spaces 
where a user can have a sense of being present in that world and interact with 
the world as well as other users in it (Boellstorff, 2008; Schroeder, 2008). 
Despite the visual similarity, there is a difference between the terms virtual 
world, virtual environment, and virtual reality. Virtual worlds refer to persistent 
online spaces designed specifically for social interaction between multiple users 
(Schroeder, 2008). Virtual worlds are used with a computer display and are 
widely available for consumers. Virtual worlds can be distinguished from the 
more general term of a virtual environment that can comprise any online 
environments for multiple users, for example online games. In online games, 
the main activity is the gaming itself rather than socializing with other users 
(Schroeder, 2008). Virtual reality (VR) refers to a virtual environment that 
creates the user with a strong sense of immersion in the virtual reality over the 
user’s actual physical reality. In virtual realities, the user interacts with the 
computer-generated space by using a head-mounted display or virtual glasses 
(Davies, 2004).  
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Virtual worlds consist of either imagined places or reconstructions of real-
world places that the users can create and modify. One of the leading virtual 
world platforms, Second Life, comprises virtual islands surrounded by water in 
which users can create and modify interaction and collaboration spaces 
according to their needs. Virtual worlds offer multiple parallel communication 
channels for interaction such as text (public and private chats, virtual screens), 
audio, virtual objects, and interaction as digital self-representations or avatars.  

A unique feature of virtual worlds is the possibility to experience presence in 
virtual spaces and jointly operating in these spaces with avatars. The following 
forms of presence are usually identified in virtual world research: presence as a 
sense of being in the virtual space (Lombard & Ditton, 1997), copresence as 
sensing other individuals or artificial social agents in the virtual space (Zhao, 
2003), and social presence as sensing copresence of others as well as 
psychological involvement and behavioral engagement with the copresent 
others (Bente et al., 2008; Biocca et al., 2003). When using other types of 
communication media, such as chats and video conferences, people are very 
noticeably located in different physical places and do not necessarily share this 
sense of being and interacting in a joint space. Despite these advanced features 
in virtual worlds, it has been argued that avatars and the rich virtual world 
technology by themselves are not sufficient enough to create social presence, 
but social presence is an achievement when people engage and participate in 
interaction (Sivunen & Nordbäck, 2015). Thus, social presence is established (or 
not established) as a result of how the interacting individuals choose to use the 
virtual world. 

Mennecke et al. (2011) introduced the theory of embodied social presence in 
virtual words. According to this theory, the possibility for virtual embodiment 
as avatars is the key in experiencing social presence in mediated situations. 
Embodied interaction refers to visible nonverbal communication such as gaze 
direction, gestures, body movements, and the use of the material environment. 
Embodied interaction co-occurs with talk and audible utterances such as a yawn 
or laughter (Goodwin, 2000; Streeck, Goodwin, & LeBaron, 2011). Virtual 
embodiment or virtually embodied interaction refers to avatar enabled 
communication, such as avatar body movements, gestures, and using virtual 
objects and space in addition to audible and textual communication in virtual 
worlds (Schultze, 2010; Taylor, 2002). According to Mennecke et al. theory, the 
sense of embodied social presence proceeds in virtual worlds as illustrated in 
Figure 3.  

 

Figure 3. Embodied social presence emergence in virtual worlds (adapted from Mennecke et al., 
2011) 
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According to Mennecke et al. (2011), perceiving other avatars in a joint space 
evokes the perception of embodied copresence between individuals. Then, they 
theorize that engagement in interaction with the copresent avatars by using 
avatar body, virtual space, and virtual objects, summarized as virtually 
embodied interaction in this dissertation, as well as verbal communication and 
nonverbal communication, eventually leads to perceiving embodied social 
presence with others. The perception of embodied social presence consists of 
first perceiving self and others as avatars who are engaged in purposeful social 
interaction (e.g., collaboration), and then sensing the real self and real others 
interacting behind the avatars. 

The theory of embodied social presence explains the transition from 
copresence to social presence through avatars, verbal communication, and 
nonverbal communication. However, the empirical evidence behind this theory 
is premised on individuals’ written reflections of social encounters with others 
after this encounter has taken place in a virtual world (Mennecke et al., 2011). 
Thus, these reflections represent the individuals’ perceptions of social presence 
during the reflection exercise, which does not necessarily capture the reality of 
social presence emergence during the preceding encounter. Approaching social 
presence as a static recollection of an individual does not fully reach the details 
of the actual situation where social presence was achieved in interaction. What 
is more, the theory of embodied social presence does not elaborate how the 
individuals choose to use the elements of virtual worlds for engaging in virtually 
embodied interaction, verbal communication and nonverbal communication to 
be socially present. 

The presented theories on social presence (Biocca et al., 2003; Mennecke et 
al., 2011) have furthered our understanding on how social presence can be 
experienced and described in the context of virtual worlds. To complement the 
understanding about the propositions made about social presence, empirical 
focus should be allocated to observing interaction in virtual worlds to reveal 
interactional practices on constructing social presence. In addition, 
observations would be necessary because existing studies have reported 
contradictory results of the benefits of avatars in computer-mediated 
interaction and for social presence. The use of avatars has been found to enrich 
interaction and increase engagement to discussions with others (Edirisingha et 
al., 2009), structure interaction and mediate social messages (Antonijevic, 
2008), and reveal information about the others’ role, status, and group 
membership (Allmendinger, 2010). Avatar embodiment can also play an 
important role in turn-taking in conversations and make discussions more 
enjoyable compared with face-to-face discussions (Lantz, 2001). However, 
interaction and social presence in virtual worlds may also rely more on verbal 
and nonverbal communication than avatar use (Sivunen & Nordbäck, 2015). 
Next, two approaches to theorizing and studying social presence – perceptual 
and action-based – are presented in more detail to set the point of departure for 
this dissertation research. 
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2.5 Research Approaches to Social Presence in Virtual Worlds 

In the field of computer-mediated communication, social presence refers often 
to the psychological perception of connectedness with others, either as sensing 
others (Biocca et al., 2003) or as having a subjective experience of the closeness 
of others (Bente et al., 2008). The prevailing theorizations of social presence, 
namely the theory of embodied social presence in virtual worlds (Mennecke et 
al., 2011) and social presence model by Biocca et al. (2003, 2001) represent 
perceptual approaches to social presence. This is despite the note that social 
presence requires behavior between individuals and as such is a social 
phenomenon (Biocca et al., 2003, 2001).  

According to Biocca et al. (2003), however, behavioral engagement refers to a 
situation where individuals’ form a subjective sense of social presence as a result 
of behaving and interacting with each other (Martino, Baù, Spagnolli, & 
Gamberini, 2009). Also Mennecke et al. theory (2011) explains that the 
experience of social presence proceeds through the perception of interaction 
where self and others are embodied as avatars. In the majority of empirical 
studies on social presence in virtual worlds, the focus has been on the individual 
and how that individual experiences the closeness and connectedness with 
others (e.g., Allmendinger, 2010; Bente et al., 2008; Bulu, 2012; Jung, 2011; 
Sallnäs, 2005). 

 The prevailing perceptual approach to social presence naturally directs the 
research efforts to social presence in virtual worlds by using mainly individual-
centered and self-reported data (Malbos, Rapee, & Kavakli, 2012; Sivunen & 
Nordbäck, 2015). While questionnaires, interviews, and written reflections are 
useful in gaining in-depth understanding about the inner world of an individual, 
they are incomplete in capturing the actual social situation where social 
presence emerges. An individual can provide only a static and subjective 
recollection of the situation where they perceived social presence. If relying only 
on recollections, the details of the fluctuating and sequentially organizing 
encounter where social presence is established remain largely unknown.  

Another approach to social presence states that rather than only belonging to 
the realm of the individuals’ “feelings”, social presence is an observable 
achievement in interaction; a way of being socially present in practice in 
addition to the feeling of social presence with others (Martino et al., 2009). This 
alternative approach assumes the perceptions of social presence being tightly 
interwoven with, or even dependent on, behaviors. Thus, social presence as a 
researched phenomenon should be approached from another direction: not by 
asking how individuals experience it but by observing what and how they do it 
to (presumably) experience it. I illustrate this division between approaching 
social presence as a perceptual (individual) and action-based (interpersonal) 
phenomenon in Figure 4. 
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Figure 4. Research approaches to social presence 

An action-based approach to presence (Gamberini & Spagnolli, 2015; Spagnolli 
& Gamberini, 2005; Spagnolli, Varotto, & Mantovani, 2003) proposes that to be 
felt, presence needs to be enacted. The sense of presence in a mediated 
environment is a practical achievement when individuals engage in using the 
resources of that environment (Gamberini & Spagnolli, 2015). Instead of being 
interested in the inner feeling of presence, an action-based approach is 
interested in the public acts of making oneself present. Presence is treated as 
dynamically achieved by acting in an environment, and as such presence is 
recognizable and accessible to both the individuals performing the action and 
the researchers observing it. Presence is also consequential, meaning that the 
ways in which presence is enacted have consequences to the actor of presence 
and to other people in the joint situation (Gamberini & Spagnolli, 2015). 
Presence with others is jointly achieved in talk and bodily actions that always 
take place in the immediate socio-material environment (Arminen, Koskela, & 
Vaajala, 2008). The action-based approach to presence has been used to study 
social presence in the works of Martino et al. (2009) and Scarpetta (2008). 

Adopting an action-based approach to social presence in virtual worlds does 
not mean that the perceptual view to social presence needs to be abandoned 
altogether. I borrow from cognitive sciences where it is posited that “inner and 
the outer worlds are co-constructed, and thus are not separate domains” (Beebe 
& Lachmann, 1998, p. 481). Perceptions or mental representations are always 
somehow mediated, situated and embodied (Arminen et al., 2016). The linkage 
between the perceptual and action-based approaches to social presence can be 
discussed in terms of distributed or cultural cognition (Hutchins, 1995) and 
embodied interaction (Dourish, 2001). Instead of claiming the mental states of 
individuals to be only internal and disembodied, they are understood as 
distributed across people, tools, and environments (Dourish, 2001). As such, 
they become visible in social and material interaction. When adopting an action-
based approach, the analytical focus shifts from accounting the psychology of a 
single individual to the occurrences on the interpersonal level of the situation. 
Social interaction – or social presence itself – becomes the unit of analysis 
where the individuals’ actions are seen as interrelated and, as they moment by 
moment unfold, forming a sequential temporal process.  

In this vein, I come back to the research objectives of this dissertation. The 
first objective of this dissertation aims to explore how the prevailing social 
presence theorizations could be approached and developed further from an 

Action-based approach Perceptual approach
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interpersonal and socially constructed perspective rather than approaching 
these theorizations only from an individual perspective in virtual worlds. 
Propositions have been made to broaden the methodological scope in mediated 
social presence research more explicitly beyond the perceptual view (Martino et 
al., 2009; Sivunen & Nordbäck, 2015). This broadening would provide the 
much-needed complementary understanding on what is already known of the 
prevailing social presence theories from the basis of self-report data.  

As an example, social presence questionnaires can include items such as "my 
partner’s actions often influenced my own behavior,” “I was partly influenced 
by my partner’s moods” or “my partner’s behavior was frequently dependent on 
my own behavior” (Bente et al., 2008; Biocca et al., 2001). These types of items 
could also be observed in the situations where they occur (or do not occur). 
Instead of asking individuals to remember and subjectively define what 
happened and what is "often,” “partly,” or “frequently,” recurring or missing 
interaction patterns can be accessed with data that captures and preserves the 
unfolding interpersonal interaction situation. Action-based studies to social 
presence have already broadened the methodological scope by using for 
example log data of the users’ operations and the users’ chat conversations in 
virtual environments (Martino et al., 2009; Scarpetta, 2008). Addressing the 
first research objective in this dissertation requires further broadening of the 
action-based research approach to better include virtually embodied interaction 
in the investigation of social presence in virtual worlds.  

This dissertation uses video recordings of virtual world interactions and 
applies principles from video-based interaction analysis approaches for 
analyzing virtual teams (Jordan & Henderson, 1995; LeBaron, 2005). Video 
recordings provide an access to the detailed actions of individuals when they 
engage in interaction. By video recording, especially the embodied conduct of 
the interacting individuals in addition to talk is captured (Gylfe, Franck, 
LeBaron, & Mantere, 2016; Streeck et al., 2011). Few recent empirical studies 
on social presence in virtual worlds have utilized video recordings (Sivunen & 
Nordbäck, 2015; Wang, Laffey, Xing, Ma, & Stichter, 2016). However, the focus 
of analysis in these studies has not accounted for the detailed interactional 
process that individuals engage in to construct the transition from copresence 
to social presence moment by moment.  

When the analytical focus is shifted from the individual to the interpersonal, 
empirically grounded observations on how social presence is constructed in 
social interaction can be made. The second objective of this dissertation is to 
observe the details of mediated interaction in virtual worlds for enlightening the 
microbehavioral practices of being socially present. Inspired by existing 
perceptual theorizations on social presence by Biocca et al. (2003, 2001) and 
Mennecke et al. (2011), the propositions of these theories are approached from 
an action-based angle in the context of virtual worlds (Gamberini & Spagnolli, 
2015; Scarpetta, 2008). The research interest is in capturing how social 
presence is constructed sequentially and reflecting these observations in the 
light of the current theoretical proposals that have relied on only asking how a 
person perceived social presence in a situation that had already passed.  
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I clarify that social presence is treated as such as a sequential process that 
unfolds at the micro level when people engage in inter-related verbal and 
nonverbal acts turn by turn. As such, social presence construction is a transition 
from copresence to the further levels of social presence by engaging in different 
microbehaviors. This transition is in line with Goffman’s (1963) original 
division between copresence and an encounter. Also, focusing on the actual 
moments of “being with another” and the unfolding of these moments over time 
differentiates social presence from the concept of presence awareness which 
refers to up-to-the-minute knowledge about where others are and what they are 
doing, even when they are not simultaneously copresent with self (Espinosa et 
al., 2007).  

Finally, social presence is proposed to be one key enabler for virtual teams to 
create shared understanding of one another, which further facilitates the 
process of creating shared context for their work (Hinds & Mortensen, 2005; 
Miranda & Saunders, 2003). By zooming into the micro level practices of 
constructing social presence and collaboration among tasks in virtual worlds, 
the final objective of this dissertation is to conduct an empirical study and to 
contribute to the theory on the relationship between the practices of displaying 
social presence and creating shared context in virtual teams that collaborate in 
virtual worlds. 
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3 Research Questions 

Research question 1: How should social presence in virtual worlds 
be empirically studied to theorize it as a socially constructed rather 
than a psychologically perceived phenomenon?  
 
To address the first research question, extant methodological literature is 
applied to investigate social presence in multimodal interaction in virtual 
worlds. The first research question is studied in Paper I, which proposes the 
application of a video-based data collection and analysis strategy for studying 
how the perceptual model on social presence and its stages (Biocca et al., 2003, 
2001) could be studied by observing virtual teams that interact in virtual worlds. 
The proposed strategy captures verbal, nonverbal, and virtually embodied 
interactions, which are proposed to be vital for constructing social presence in 
virtual worlds (Mennecke et al., 2011). By combining the video recordings of 
avatar-based interaction in a virtual world and the actions of the individuals in 
their real-life locations where they control their avatar actions social presence 
can be approached as a socially constructed achievement in interaction. 
 
Research question 2: How do virtual teams display copresence, 
psychological involvement, and behavioral engagement in verbal, 
nonverbal, and virtually embodied interaction for constructing 
social presence in virtual worlds? 
 
To address the second research question, the propositions of two social presence 
theorizations are studied in Papers II and III. In Paper II, the construction of 
social presence in virtual worlds is studied from a processual perspective, as a 
step-by-step achievement in interaction that is conceptually implied by Biocca 
et al. (2003, 2001). In Paper III, this dissertation seeks to understand how the 
verbal, nonverbal, and virtually embodied forms of interaction (Mennecke et al., 
2011) are used for initiating and maintaining social presence in virtual teams 
that operate in virtual worlds.  
  
Research question 3: How does the construction of social presence 
in virtual worlds relate to the creation of shared context in virtual 
teams? 
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To address the third research question, this dissertation includes an exploratory 
study in Paper IV which investigates the occurrences of virtually embodied 
informal interaction in virtual teams that operate in virtual worlds and the 
relationship between this informal interaction, the creation of shared context, 
and task performance in these teams. This dissertation weaves the findings of 
Paper IV into social presence in virtual worlds to further understand the 
relationship between social presence and creating shared context in virtual 
teams. 
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4 Empirical Study  

In this section, I describe the empirical research of this dissertation. First, I 
introduce a constructionist-interpretive research paradigm, which provides the 
premise for my empirical research. Then, I discuss the research methods and 
analytic strategy, data collection, and process of data analysis in this 
dissertation.  

4.1 Research Paradigm 

An empirical research process includes choosing between the beliefs about the 
existence or reality (ontology) and the theory of knowledge (epistemology) 
(Denzin & Lincoln, 2011). In this dissertation, I apply a constructionist-
interpretive research paradigm for the study of social presence in interaction. 
This paradigm assumes a relativist ontology, that is, the existence of multiple 
realities, and subjective epistemology that assumes knowledge to be socially 
constructed (Denzin & Lincoln, 2011). Within social constructionism, instead of 
claiming one “objective reality” to exist, reality is seen to be constructed in 
interaction (Berger & Luckmann, 1966; Miranda & Saunders, 2003). Thus, 
social reality does not speak for itself but is always mediated through the ones 
who explain and give meanings to it (Alvesson & Kärreman, 2011, p. 15; Denzin 
& Lincoln, 2011).  

The assumption about the social construction of reality naturally links to a 
subjective view of epistemology according to which knowledge and meanings 
are co-created in social interaction (Denzin & Lincoln, 2011). In this sense, the 
use of language does not mirror reality, but reality is co-created when people 
engage in mutual and ongoing dialogue (Gergen, 2009, p. 2). Knowledge as 
situated and tied to human practices results in multiple local truths instead of 
only one truth (Alvesson & Sköldberg, 2009, p. 30).  

Within the interpretive paradigm, the researcher is seen as socially situated in 
the history and traditions of research. The researcher understands that she is 
not situated outside or above “the other” who is under investigation (Denzin & 
Lincoln, 2011). An interpretive study of human relations requires that the 
researcher acknowledges that she simultaneously guides and constrains what 
she studies, meaning that she is an inseparable part of the research process. 
Therefore, the new knowledge and theoretical contributions gained through 
research are not treated as objective but inevitably subjective, as the researcher 
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is “responsible for the constructions claimed to be research contributions” 
(Alvesson & Kärreman, 2011, p. 33). This epistemic principle sets specific 
requirements to the evaluation of the validity of research. 

4.2 Research Strategy and Methods 

The assumptions about relative ontology and subjective epistemology lead to 
specific choices about the research strategy and methods. When conducting 
interpretive research, the researcher usually gains knowledge with naturalistic 
methodological procedures, such as interviews, observation, the use of visual 
materials, and personal experience (Denzin & Lincoln, 2011). The empirical 
research strategy in this dissertation relies on video-based observations on 
virtual team interactions in a quasi-experimental collaboration setting. This 
dissertation focuses on gaining in-depth understanding about social presence in 
virtual teams that participate in this collaboration setting. In this sense, the 
research strategy applies the principles of a case study approach as well, where 
a phenomenon is studied in a specific setting (Eisenhardt, 1989).  

Within sociology, ethnomethodology refers to studying and seeking to 
understand how social reality is ”constructed” in everyday interaction instead of 
seeking to understand what the world “is” (Arminen, 2005, p. 8-9). The target 
of study in ethnomethodology is the observable everyday life and the ways in 
which people recognizably construct this everyday life or the surrounding social 
world through their practical actions (Garfinkel, 1967, pp. 1–9). Social 
interaction always takes place in a specific context and as such can be treated as 
a distinct and autonomous entity that can be studied in its own right (Goffman, 
1983). This means that social interaction itself is the unit of analysis (Gamberini 
& Spagnolli, 2015). Studying social interaction in its own right means that what 
happens in social interaction cannot be explained with the invisible psychology 
of the individuals or social structures that are not explicitly made relevant in the 
course of the interaction in the situation (Arminen, 2005, p. 11). In this 
dissertation, the empirical research strategy is inspired by the aforementioned 
principles. 

The analytic strategy in this dissertation is inspired by techniques from 
different video-based approaches for analyzing social interaction. Video 
recordings are generally used to capture the visible embodied human conduct 
in addition to talk. Video recording can be used as a microscope to capture both 
the details of sequentially organizing talk as well as the nonverbal and material 
details and nuances in social interaction that take place in a specific context 
(Knoblauch & Schnettler, 2012). Interaction Analysis (Jordan & Henderson, 
1995) offers a useful framework for the sequential analysis of social interaction 
from video recordings. The basic assumption of Interaction Analysis is that both 
knowledge and action are social in origin and human cognition is socially 
distributed (Jordan & Henderson, 1995). As such, Interaction Analysis is a 
suitable approach for studying social presence as a phenomenon that emerges 
in participants’ action and understanding the resources that are used and 
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circumstances that prevail while social presence is being displayed (Spagnolli & 
Gamberini, 2002).  

Similarly to Interaction Analysis, microethnographic research approach 
highlights that the construction of social reality can be reduced in moment-by-
moment interaction and micro level behaviors (LeBaron, 2005). Both 
Interaction Analysis and microethnography concentrate on the details of 
naturally occurring social interaction between people comprising the co-
occurring talk, nonverbal communication (i.e., facial expressions, gaze, 
gestures, and changes in body position and posture), and the use of tools and 
material environment in particular situated contexts. By using these methods, 
the researcher can recognize and classify patterns in interaction and then 
explain that by observing what people do, and how and why they do it, it is 
possible to understand the structure and temporal organization of socially 
constructed phenomena (Jordan & Henderson, 1995; LeBaron, 2005). 

Analytic techniques from Interaction Analysis (Jordan & Henderson, 1995) 
and microethnography (LeBaron, 2005) are applied in all four papers included 
in this dissertation. In addition, techniques from other approaches to 
conducting detailed analysis on social interaction are applied in Papers III and 
IV. By applying video interaction analysis and videography (Heath, Hindmarsh, 
& Luff, 2010; Knoblauch, Tuma, & Schnettler, 2015) as well as the principles of 
embodied interaction (Goodwin, 2000), attention is devoted to the construction 
of even more careful verbatim transcriptions of sequentially organizing verbal 
and nonverbal interaction and collecting and making comparisons between 
several interaction patterns observed across the studied teams. Since the video 
recorded verbal and nonverbal interaction is reduced into written transcripts, 
also content analysis (Krippendorff, 2004) is applied in Paper IV when paying 
attention to what is said and done in addition to analyzing how the observed 
interaction proceeds.  

In this dissertation, the theoretic reasoning process is mainly inductive. I have 
sought phenomena of interest from the data and conducted data-driven 
theorizing when observing and revealing the practices of being socially present 
in the studied virtual teams. The data is used to answer questions about how 
and why social presence is constructed in interaction (Charmaz & Mitchell, 
2001; Corbin & Strauss, 2008). However, the theoretic reasoning strategy can 
include simultaneous inferences from theory and empirical data (Ketokivi & 
Mantere, 2010). In this dissertation, data and theory are not viewed as 
completely separate but fused as the empirical material is used to challenge and 
rethink theory development (Alvesson & Kärreman, 2011, pp. 4–5). Thus, the 
theoretic reasoning follows abduction where the analyst can be informed by the 
existing literature during analysis (LeBaron, 2005). In the light of existing 
literature, the analyst can seek specific kinds of phenomena that relate to the 
theoretical claims, such as if and how the existing conceptualizations of social 
presence show in interaction (see Biocca et al., 2003; Mennecke et al., 2011). 

Finally, what comes out of analyzing phenomena that are constructed in social 
interaction, is inevitably based on subjective and interpretive activity (Denzin & 
Lincoln, 2011; Knoblauch, 2006). The key idea of studying human behavior with 
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observational methods is not to be ‘objective’ or get inside the participants’ 
heads, but rather interpret the behavior of the participants without asking for 
their judgments about their behavior (Streeck & Mehus, 2005). The assumption 
in interpretive analysis is that the researcher can reconstruct claims about how 
people behave and act. To conclude, interpretive video analysis differs from 
standardized video analysis that approaches video data with pre-defined codes 
that are validated with inter-coder reliability procedures (Knoblauch, 2006).  

4.3 Research Setting and Data Collection 

The data for all the four studies of this dissertation is gathered from the same 
research setting. In this quasi-experimental setting, twelve virtual teams 
comprising Finnish Master’s level students were assigned for collaboration in 
Second Life virtual world. The participants were recruited via posters, email 
lists, colleagues, and friends. There were altogether 36 participants (16 men and 
20 women) who were randomly divided into twelve teams. Each virtual team 
comprised three members, both men and women, and there was no interaction 
across the teams. The participants were 20–36 years old.  

Second Life was selected as a research context because it is one of the most 
commonly used desktop virtual worlds (Dodgson et al., 2013). Second Life was 
also familiar to the project researchers and allowed them to relatively easily 
train the participants to use it. Before the assigned collaboration, the 
participants were asked to fill out a background questionnaire about their 
previous use of Second Life and other virtual environments and participation in 
virtual teams (1 = never, 5 = often).  

The participants were asked if they had used Second Life and other virtual 
environments before at work, during studies, and during free time. The majority 
of the participants had never used Second Life at work (97 %), during their 
studies (94 %), or during free time (89 %). Those few participants who had used 
Second Life at work, during studies, or during free time had used it only rarely 
(option 2/5). Also, the majority of the participants had never used other virtual 
environments at work (89 %) or during their studies (97 %). Those who had 
used other virtual environments for work or studies had used them only rarely 
(option 2/5). However, 64 % of the participants had used other virtual 
environments before during free time, but only 11 % of them had often used 
them.  

The participants were also asked if they had worked, studied, and spent their 
free time in a virtual team before. Half of the participants had never worked in 
a virtual team, 39 % had never studied in a virtual team, and 19 % had never 
spent their free time in a virtual team. Few of the participants had often worked 
in a virtual team (8 %) and had often studied in a virtual team (2.8 %). However, 
19 % of the participants had often spent their free time in virtual team and 19 % 
quite often (option 4/5). 

To ensure that the participants in each team would be in mutually equal 
position to start collaborating, they did not know each other beforehand, and 
met face-to-face for the first time only after the assigned collaboration had taken 
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place. During the teamwork in Second Life, the participants sat in separate 
rooms where they could not see or hear each other. The participants did not 
receive information about the researchers’ intention to investigate social 
presence-related issues, and were not given any instructions of how to behave 
(e.g., according to a specific role or manner). The original purpose of this setting 
was to study the impact of visualized psychophysiological data to the 
participants’ perceived social presence. 

Before the collaboration session, the participants were briefed about the 
agenda of the collaboration session. They also received written instructions and 
listened to audio instructions of how to move in the space with avatars and how 
to control the computer screen view to the virtual space. The collaboration space 
in Second Life was the same to all teams (see Figure 5). It was built on a virtual 
island that included one virtual whiteboard that the team members used with 
their avatars to work on and complete the assigned tasks. The space was 
surrounded by a “glass fence” that prevented the team members from moving 
their avatars away from the space.  

 

 

Figure 5. Collaboration space in Second Life 

The teams used both an audio connection and text (writing on the virtual 
whiteboard) to collaborate. With the virtual avatar characters, the team 
members could move in the collaboration space, use the virtual whiteboard, and 
encounter each other in the joint space. The researchers had designed the 
avatars for the team members to have uniform characteristics, clothing, a 
cursory male appearance, and male names (Steve, Bill, Mark). Although the 
teams consisted of both male and female participants, all teams used these same 
three avatars. The pre-defined avatar characters were initially meant to be 
neutral, but I admit than the use of gender ambiguous avatars might have been 
a better choice. The participants were not instructed to introduce themselves to 
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each other but were let to decide whether they wanted to call each other by the 
avatar names or with their real names.  

The assigned collaboration agenda for the teams began with a 15-minute 
orientation session. The orientation session consisted of two rehearsal tasks and 
one rehearsal questionnaire. The orientation session aimed to familiarize the 
participants with the two task types used in the session (routine and creative). 
During the orientation session, the team also learned how to move with their 
avatars in Second Life, how to adjust their distance to the virtual whiteboard, 
and how to write to the whiteboard. 

After the orientation session, the actual collaborative assignments comprised 
four routine tasks and four creative tasks. In routine tasks, the teams were 
instructed to correct 15 major errors from given texts about Second Life. The 
texts included spelling errors, comma errors, and unclear sentences due to 
excess words and repetition. Because there were more than 15 errors in the texts 
and different types of errors, conducting the routine tasks as instructed required 
negotiating what the team counted as a major error. In the creative tasks, the 
teams were instructed to develop 1–3 new purposes to given objects such as a 
flashlight, rubber band, wheelbarrow, water tower, and hammer. The teams 
were expected to develop the required amount of ideas, and as instructed, 
develop new purposes instead of choosing existing purposes. The instructions 
also included providing descriptions for the new purposes instead of only listing 
them. The team members were instructed to conduct all tasks together. The 
tasks were the same for all teams and the teams had a fixed amount of time (10 
minutes) for each task.  

After each task, each team member was instructed to individually fill out a 
questionnaire containing questions about how they perceived themselves, the 
other team members, and the interaction during the preceding task. The team 
members had a fixed amount of time (5 minutes) to fill out each questionnaire. 
The questionnaires were displayed to the team members on the same virtual 
whiteboard that was used for the tasks. During the tasks, the contents on the 
whiteboard were the same for the team members and they could modify the 
contents together. During the questionnaires, each team member received an 
individual questionnaire to the whiteboard which was not visible to others. 

The research data for this dissertation comprises video recordings that were 
gathered from the twelve assigned team collaboration sessions. In answering to 
the third research question, the data for this dissertation includes also the 
teams’ written outputs to each routine and creative task. Each virtual team 
session lasted approximately 2.5 hours, resulting in 30 hours of video data. The 
video recordings comprised both the recording of the virtual world and 
recordings of each team member behind the virtual world. In ten teams, 
recordings started when the team members listened to audio instructions about 
Second Life use. In two teams, the recordings started only at the beginning of 
the orientation session. All recordings ended at the end of the final 
questionnaire.  

Originally, the video recordings were not meant to be used as primary research 
data but only for checking what was happening during the sessions. Instead, 
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psychophysiological and questionnaire data were gathered from the 
participants. Still, the participants were asked a permission to be video recorded 
and for using the videos as research data. All participants signed an informed 
consent form (see Appendix, p. 72).  

4.4 Video Data Analysis 

Video data analysis in this dissertation applies the following analytical steps: 1) 
the creation of content logs and the observation of data repeatedly to identify 
interesting key episodes, 2) the transcription of key episodes, and 3) the 
comparison of key episodes and providing descriptions. These basic analytical 
steps have been recommended in Interaction Analysis (Jordan & Henderson, 
1995) and microethnography (LeBaron, 2005).  

4.4.1 Content Logs and Key Episodes  

I used Elan video analysis software for analyzing the video recordings (Brugman 
& Russel, 2004). With Elan, the analyst can make annotations to the video 
recording and sort these annotations to several separate tiers, for example 
according to the type of the annotations (e.g., separate tiers for speakers, talk, 
or gestures). 

The analytical process began with an unmotivated viewing of the data and 
constructing initial notes and logs of the video recordings. The first Elan tier I 
made to each recording was a session content log. In this content log tier, I made 
annotations of the different phases in each team session. There was a pre-
defined structure in the team sessions comprising task-related activity in 
routine and creative tasks and individual activity when the team members filled 
questionnaires. The sessions also included moments when the researcher 
instructed the team and a break in the middle. This pre-defined structure with 
fixed times for each phase defined the content log in each session and when a 
certain phase in the log ended and when the next phase begun, for example a 
task switching to a questionnaire. Thus, content log divides the analyzed 
recording into smaller segments and helps to locate specific moments for careful 
analysis (LeBaron, 2005). Content logs are also helpful in maintaining the big 
picture of the whole data corpus (LeBaron, 2005). Since exact times for the 
occurrence of each annotation can be marked in Elan, I also used the content 
logs to navigate inside a video recording.  

Table 1 shows a simple content log of the assigned collaboration session, which 
was very similar in all teams. The basic session structure where there was always 
a task followed by a questionnaire was the same in all teams but the routine and 
creative tasks were presented in two different order: in Teams 1–3 and Teams 
10–12 the task order was from A to D and in Teams 4–9 from D to A. Each team 
session lasted approximately 2.5 hours. To show the exact times of the phases 
in one session, I illustrate the content log in Table 1 with Team 01 session.  

At the beginning of the recording, the team members were instructed about 
the agenda of the session and how to move in the virtual space. Then, the 
researcher ensured that the team was ready to begin an orientation session. The 
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15-minute orientation session included one rehearsal routine task, a rehearsal 
questionnaire, and a rehearsal creative task. After the orientation session, the 
researcher ensured that the team was ready to begin the actual collaborative 
work. Then, eight collaborative tasks followed. The team had ten minutes for 
each task. After each task, an individual questionnaire was assigned for the team 
members. The team had five minutes for each questionnaire. The team had an 
approximately 10-minute break in the halfway of the tasks and questionnaires. 
In addition to these simple content logs of each team, I also made content logs 
that specified the exact moments when the team members only talked and 
moments when they moved their avatars or used the virtual whiteboard. 

Table 1. A simple content log of Team 01 collaboration session 

Content Time 
(h:mm:ss) 

Description 

Audio instructions 0:00:00–0:02:20 Team listens to audio recorded instructions 
Instructing the team 0:02:21–0:03:57 Researcher instructs the team 
Rehearsal task: routine 0:03:58–0:09:02 Correcting five major errors  
Rehearsal 
questionnaire 

0:09:03–0:14:32 Team members fill out questionnaires 

Rehearsal task: 
creative 

0:14:33–0:19:34 One new purpose for a flashlight 

Instructing the team 0:19:35–0:20:28 Researcher instructs the team 
1. Task: routine A 0:20:29–0:30:30 Correcting fifteen major errors 
1. Questionnaire 0:30:31–0:35:39 Team members fill out questionnaires 
2. Task: creative A 0:35:40–0:45:43 Three new purposes for a rubber band 
2. Questionnaire 0:45:44–0:50:56 Team members fill out questionnaires 
3. Task: creative B 0:50:57–1:00:58 Two new purposes for a wheelbarrow 
3. Questionnaire 1:00:59–1:06:13 Team members fill out questionnaires 
4. Task: routine B 1:06:14–1:16:39 Task instructions: correcting fifteen major errors 
4. Questionnaire 1:16:40–1:21:42 Team members fill out questionnaires 
Break 1:21:43–1:32:42 Team members are away from their computers, when 

they come back they engage in informal interaction 
5. Task: creative C 1:32:43–1:42:49 One new purpose for a water tower 
5. Questionnaire 1:42:50–1:47:46 Team members fill out questionnaires 
6. Task: routine C 1:47:47–1:57:47 Correcting fifteen major errors 
6. Questionnaire 1:57:48–2:02:45 Team members fill out questionnaires 
7. Task: routine D 2:02:46–2:12:45 Correcting fifteen major errors 
7. Questionnaire 2:12:46–2:16:35 Team members fill out questionnaires 
8. Task: creative D 2:16:36–2:26:24 Two new purposes for a hammer 
8. Questionnaire 2:26:25–2:29:51 Team members fill out questionnaires 

 
Content logs helped to locate shorter interesting fragments in each team for 
more careful investigation. In Interaction Analysis and microethnography, 
when an interesting phenomenon is identified from the data, all fragments that 
seem to relate to it are gathered to form a collection (Jordan & Henderson, 1995; 
LeBaron, 2005). I call these interesting fragments key episodes.  

Although the video data corpus of the twelve teams is the same across all four 
studies included in this dissertation, the key episodes differ across the studies. 
In Papers I–II the analytic focus was in identifying episodes relating to how 
“copresence,” “psychological involvement,” and “behavioral engagement” were 
displayed in interaction. In paper III, the focus was in the episodes of initiating 
and maintaining social presence after copresence. In Paper IV, the key episodes 
related to the periods of informal interaction in the teams. When conducting the 
analyses, I annotated the key episodes related to each study on their own 
separate tiers in Elan. 

 As an illustration, Table 2 summarizes the key episodes of informal 
interaction identified in the video recording of Team 01. These key episodes 
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were identified when conducting the empirical study in Paper IV. In Table 2, the 
areas highlighted in grey illustrate the key episodes, identified inside the session 
content log. 

Table 2. An illustration of key episodes related to informal interaction in Team 01  

Content Episode type (key episodes in grey) Time (h:mm:ss) 
Audio instructions Team listens to audio instructions 0:00:00–0:02:20 
Instructing the team Researcher instructs the team 0:02:21–0:03:57 
Rehearsal task: 
routine 

Task interaction 0:03:58–0:09:02 

Rehearsal 
questionnaire 

Individual work with questionnaires 0:09:03–0:14:32 

Rehearsal task: 
creative 

Task interaction 0:14:33–0:19:34 

Instructing the team Researcher instructs the team 0:19:35–0:20:28 
1. Task: routine A Task interaction 0:20:29–0:28:54 
 Informal interaction after the team has finished task 1 0:28:55–0:30:30 
1. Questionnaire  Individual work with questionnaires 0:30:31–0:31:21 

Informal interaction in the middle of questionnaires 0:31:22–0:31:32 
Individual work with questionnaires 0:31:33–0:34:26 
Informal interaction after the team has finished 
questionnaires 

0:34:27–0:35:39 

2. Task: creative A Task interaction 0:35:40–0:45:43 
2. Questionnaire Individual work with questionnaires 0:45:44–0:48:52 
 Informal interaction after the team has finished 

questionnaires 
0:48:53–0:50:56 

3. Task: creative B Task interaction 0:50:57–0:54:57 
 Informal interaction after the team has finished task 3 0:54:58–1:00:58 
3. Questionnaire Individual work with questionnaires 1:00:59–1:03:29 
 Informal interaction after the team has finished 

questionnaires 
1:03:30–1:06:13 

4. Task: routine B Task interaction 1:06:14–1:14:50 
 Informal interaction after the team has finished task 4 1:14:51–1:16:39 
4. Questionnaire Individual work with questionnaires 1:16:40–1:19:46 
 Informal interaction after the team has finished 

questionnaires 
1:19:47–1:21:42 

Break Team members are away from their computers 1:21:43–1:30:34 
  informal interaction after the team members have returned 

to their computers and wait for task 5 
1:30:35–1:32:42 

5. Task: creative C Task interaction 1:32:43–1:42:49 
5. Questionnaire Individual work with questionnaires 1:42:50–1:45:37 
 Informal interaction after the team has finished 

questionnaires 
1:45:38–1:47:46 

6. Task: routine C Task interaction 1:47:47–1:54:07 
 Informal interaction after the team has finished task 6 1:54:08–1:57:47 
6. Questionnaire Informal interaction before the team fills questionnaires 1:57:48–1:58:26 
 Individual work with questionnaires 1:58:27–2:00:37 
 Informal interaction after the team has finished 

questionnaires 
2:00:38–2:02:45 

7. Task: routine D Informal interaction before task interaction 2:02:46-2:02:58 
 Task interaction 2:02:59–2:07:09 
 Informal interaction after the team has finished task 7 2:07:10–2:12:45 
7. Questionnaire Individual work with questionnaires 2:12:46–2:14:02 
 Informal interaction in the middle of questionnaires 2:14:03–2:14:09 
 Individual work with questionnaires 2:14:10–2:14:44 
 Informal interaction after the team has finished 

questionnaires 
2:14:45–2:16:36 

8. Task: creative D Task interaction 2:16:36–2:25:58 
 Informal interaction after the team has finished task 8 2:25:59–2:26:24 
8. Questionnaire 8 Informal interaction before the team fills questionnaires 2:26:25–2:26:54 
 Individual work with questionnaires 2:26:55–2:28:40 
 Informal interaction after the team has finished 

questionnaires 
2:28:41–2:29:51 

4.4.2 Transcribing  

After key episodes are identified, transcriptions are made for conducting a 
detailed analysis of these episodes (Jordan & Henderson, 1995). Written 
transcripts reduce the episodes in the video recording into a more 
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comprehensible form. Transcripts help the video analyst to focus on the details 
that can be gleaned from the video recording and help to detect the structural 
aspects of interaction (LeBaron, 2005). 

I transcribed the audible and visible communication in the key episodes on 
separate but visually adjacent tiers in Elan. The transcripts included a tier of 
audible communication (talk and audible nonverbal utterances) and tiers of 
visible nonverbal communication of both the avatars in the virtual world and of 
each team member. The lengths of silences were also marked in the transcripts. 
The transcripts of audible communication followed roughly the transcription 
guide developed by Jefferson (2004), also summarized in Knoblauch et al. 
(2015, p. 90).  

The transcripts of visible nonverbal communication did not follow any pre-
defined transcription guide. Instead, I identified types of nonverbal 
communication in the data and marked them in Elan to the places where they 
occurred in the recording. The identified nonverbal avatar behaviors included 
for example standing still, walking, running, jumping, and activating the virtual 
whiteboard with an avatar’s hand. The identified nonverbal bodily behaviors of 
the team members included for example leaning towards and away from the 
computer screen, changing body positions, and hand movements with the 
mouse and keyboard. The identified nonverbal facial expressions of team 
members included their gaze direction towards and away from the computer 
screen and smiling.  

4.4.3 Comparison of Key Episodes and Providing Descriptions 

The analysis of key episodes continued to identifying detailed observable micro 
level practices and if and how these practices seemed to form interaction 
patterns, possibly repetitious ones, that can be gathered into a collection of 
similar instances (Jordan & Henderson, 1995; LeBaron, 2005). Finally, 
descriptions and interpretations about what is happening in the key episodes 
and why are provided (LeBaron, 2005). In this dissertation, this final phase in 
the analysis process was also conducted as described by Gylfe et al. (2016): from 
the observation of single verbal and nonverbal utterances, the analysis 
proceeded to observing how these single utterances formed sequences. By 
comparing these sequences, it was possible to start to identify recurring and 
differing interaction patterns in the key episodes. Finally, when describing the 
interaction patterns in the key episodes, the context where the interaction 
occurs, here Second Life, needs to be well known to the researcher to be able to 
understand how and why specific verbal and nonverbal actions occur. Other 
material of the context can be used to back up the empirically grounded claims 
of the observed interaction (LeBaron, 2005). 

4.5 Team Performance Data Analysis 

While the first and second research questions are answered by analyzing the 
video data only, the third research question requires analyzing the twelve teams’ 
task performance data as well for evaluating how shared context was developed 
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in each team. The performance data was analyzed both in terms of the teamwork 
process while performing the tasks and in terms of the task outcomes. The 
teamwork process was analyzed from the video recordings by evaluating how 
well the teams followed the instructions presented for each task and the 
instructions given to them prior to the session about conducting each task 
together in collaboration. By viewing the video recordings, it was possible to 
analyze how each team conducted each task (individually or in collaboration), 
how they reacted to and discussed task instructions (approvingly or 
disapprovingly), how they chose to perform each task (according to or against 
instructions), and how they concluded that they had finished a task (explicitly 
or implicitly).  

The teams’ task outcomes were analyzed by comparing each team’s written 
end results with the specimen of task instructions given to the teams. I 
summarize the task instructions and their evaluation criteria in Table 3. From 
the basis of analyzing each team’s collaboration process from video as well as 
their written task outcomes, a written descriptive evaluation of each team’s 
shared context was developed.  

Table 3. The criteria for evaluating team performance in tasks 

Task instructions Evaluation of performance 

Routine tasks: 
“The team’s task is to find and correct 15 major 
errors in the text,” followed by text excerpt 1 to 4 

Correcting exactly 15 errors (Yes/No) 
Negotiating what is counted as a major error (Y/N) 
Correcting the errors in a collaborative manner / 
negotiating a collaboration strategy (Y/N) 
 

Creative tasks: 
“The team’s task is to develop and describe 
three new purposes for a rubber band 
two new purposes for a wheelbarrow 
a new purpose for a water tower  
two new purposes for a hammer” 
 

Developing the required amount of ideas (Y/N) 
Developing new ideas instead of choosing existing 
ideas (Y/N) 
Describing the idea, not only listing (Y/N) 
Developing and evaluating the ideas in 
collaboration (Y/N) 
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5 Key Findings 

In this section, I summarize the key findings of this dissertation. Table 4 shows 
how I address the research questions in the four papers of this dissertation. The 
first research question is answered in Paper I, which discusses a data collection 
and analytical strategy for studying and theorizing social presence in interaction 
in virtual worlds. The second research question is addressed in Papers II and 
III. Paper II studies social presence construction as a process during one virtual 
team collaboration session. Paper III goes deeper into the details of constructing 
social presence moment by moment by zooming into the moments where 
copresence turns into social presence in virtual teams. Finally, the third 
research question is answered from the basis of Paper IV, which studies the 
relationship between virtually embodied informal interaction and shared 
context creation in virtual worlds.  

Table 4. Addressing the research questions in the dissertation papers 

Research Questions Paper I Paper II Paper III Paper IV 
RQ1. How should social presence in virtual 
worlds be empirically studied to theorize it as a 
socially constructed rather than a psychologically 
perceived phenomenon? 

X    

RQ2. How do virtual teams display copresence, 
psychological involvement, and behavioral 
engagement in verbal, nonverbal, and virtually 
embodied interaction for constructing social 
presence in virtual worlds? 

 X X  

RQ3. How does the construction of social 
presence in virtual worlds relate to the creation of 
shared context in virtual teams? 

   X 

5.1 Dual Video for Studying Social Presence  

The first research question of this dissertation (How should social presence in 
virtual worlds be empirically studied to theorize it as a socially constructed 
rather than a psychologically perceived phenomenon?) is addressed in Paper I 
which discusses conceptual and methodological issues in the study of Biocca 
and colleagues’ (2003, 2001) social presence model. Also, it is addressed that 
the majority of existing empirical studies on social presence in virtual worlds 
treat it as a perceptual phenomenon instead of socially constructed 
phenomenon emerging in multimodal interaction (e.g., Bente et al., 2008; Bulu, 
2012; Sallnäs, 2005; Shen & Khalifa, 2008). Thus, in Paper I it is argued that to 
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complement understanding of social presence emergence in virtual worlds, the 
empirical research strategies for studying Biocca et al. (2003, 2001) social 
presence model should be broadened beyond methods that capture the 
individual’s subjective perception of social presence only, such as 
questionnaires, interviews or written evaluations. The proposition of this 
dissertation is that the prevailing empirical studies of social presence in virtual 
worlds have been rather one-sided which has resulted in the lack of sufficient 
theoretical understanding of how social presence emerges when individuals 
interact in virtual worlds.  

As a solution to the question of how social presence should be studied when 
aiming to capture and theorize its social construction in interaction in virtual 
worlds, Paper I introduces a research strategy for collecting video recordings 
from virtual worlds and applying interpretive video-based research approaches 
for the study of social presence emergence (Heath et al., 2010; Jordan & 
Henderson, 1995; LeBaron, 2005). Paper I discusses a “dual video strategy” for 
video data collection and analysis in virtual worlds. The idea of this strategy is 
based on Biocca’s (1997) observation about people in virtual worlds being 
simultaneously present as avatars in the virtual space and as real bodies in the 
physical space. To actually capture what happens when distributed individuals 
join together in a virtual world to interact, researchers should access both of 
these spaces where individuals are situated. The call for a better understanding 
of what individuals do with their avatars and how and why they interact in the 
virtual world has been previously initiated (Feldon & Kafai, 2007; Steptoe & 
Steed, 2012). 

By using a dual video strategy, the analyst takes into consideration that rather 
than being separate, both the human body of the individual as well as the digital 
representation (avatar) belong to achieving social presence in virtual worlds. 
Social presence is initiated in actions and interactions as avatars, but the avatar 
actions originate in the physical and material actions of individuals behind their 
avatars. The individual enables the avatar’s actions by operating it with a 
keyboard, mouse or joystick (Gamberini & Spagnolli, 2015). The individual also 
reacts to the events in the virtual world, the possible technical challenges, and 
the interruptions coming from the physical environment. Achieving social 
presence in virtual worlds is thus a result of using a various simultaneous verbal, 
nonverbal, material and digital elements in interaction.  

The recommendation to use dual video is based on the notion that to be able 
to construct action in virtual world, the actions in both the real and virtual 
environments need to be seen as unitary (Gamberini & Spagnolli, 2003). A 
“split-screen technique” enables the parallel analysis of both environments from 
two or more videos (Gamberini, Cottone, Spagnolli, Varotto, & Mantovani, 
2003; Gamberini & Spagnolli, 2003). Split-screen technique is developed for 
the collection and display of video data to capture the various aspects of 
simultaneous physical and digital interaction present in human-computer 
interaction and multi-user interaction within virtual environments (Gamberini 
& Spagnolli, 2003). With the split-screen technique, the analyst can synchronize 
the videos of the physical and digital environments on one screen and analyze 
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this combination of videos with for example the principles of interpretive video 
analysis (Goodwin, 2000; Jordan & Henderson, 1995).  

For capturing the theorized dimensions of social presence (Biocca et al., 
2003, 2001) in virtual world interactions, dual video enables the analysis of the 
on-going discussion and the nonverbal behavior of the individuals both as 
avatars in the virtual world and as themselves behind the computer screens. By 
explicitly guiding the identification of the interaction details, both in the virtual 
world and in the real-life locations, an illustrative analysis in Paper I shows how 
dual video helps to identify the theorized social presence dimensions as 
“interaction events” that occur sequentially in interaction. Thus, in addition to 
research settings that are built for theorizing how individuals perceive the social 
presence in virtual worlds, dual video strategy can be used to contribute to social 
presence theories from the basis of empirically grounded observations on 
achieving social presence through moment by moment actions.  

Dual video recordings are produced by video recording a virtual team in a 
virtual world from a third-person perspective. The researcher captures the team 
members who interact as avatars in the virtual world to a single video recording 
with a screen recording software (e.g., Fraps, www.fraps.com). When recording 
the twelve team sessions that form the data for this dissertation, the researcher 
was in the virtual space with the team members to be able to record the video, 
but she stayed out of sight. In addition to the virtual world recording, video 
cameras recorded each three participants who sat in separate rooms where they 
could not see or hear each other. Video cameras in these separate real-life 
locations recorded profile views of the team members. A profile view captured 
their face, upper body, hand movements, mouse, keyboard, and the computer 
screen where the virtual world was displayed. Alternatively, cameras can be 
placed in front of the team members to better capture their facial expressions. 
This was however not done in the present study.  

The combination of virtual world or environment video (called VE video in 
this dissertation) and real-life videos (called RL videos in this dissertation) can 
be placed in a video analysis software and analyzed side by side (e.g., in Elan, 
Brugman & Russel, 2004). I synchronized the gap (offset) between start times 
in VE and RL video recordings also in Elan. In Elan’s “Media Synchronization 
Mode,” I set the VE video as the “master video” starting at 00:00:00.000. Then, 
each three RL videos where synchronized with VE video by checking from VE 
audio and in each RL video the point where each RL video reached the same 
point as the VE video. Figure 6 illustrates the dual video data when it is placed 
in Elan video analysis software.  
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Figure 6. Screen capture of dual video data 

5.2 Construction of Social Presence in Virtual Worlds 

The findings for the second research question (How do virtual teams display 
copresence, psychological involvement, and behavioral engagement in verbal, 
nonverbal, and virtually embodied interaction for constructing social 
presence in virtual worlds?) are organized under two sections. Both sections 
study the prevailing theoretical propositions of mediated social presence from 
an interaction perspective. Findings in both sections illustrate the construction 
of social presence as a transition from virtual copresence to social presence in a 
virtual world Second Life. In Paper II, social presence construction is studied as 
multiple event sequences comprising a transfer from copresence to social 
presence and how these sequences form temporal processes during one virtual 
team session. The study in Paper III focuses on smaller interaction fragments in 
all the twelve virtual team sessions to illustrate how the transition from 
copresence to social presence explicitly takes place when team members engage 
in different forms of interaction in Second Life (avatar body, virtual space, and 
virtual object use, verbal communication, and nonverbal communication).  

5.2.1 Processual Emergence of Social Presence  

Biocca et al. (2003, 2001) presented the conceptual model of social presence 
according to which social presence divides into three main dimensions (see 
Figure 1 on p. 10). Biocca et al. (2001) propose that these three social presence 
dimensions proceed consecutively from copresence to psychological 
involvement and behavioral engagement (see Figure 2 on p. 11). This 
dissertation studies this theoretical proposition empirically by observing social 
presence construction process in one of the video recorded teams (Team 02).  

First, from the basis of the findings in Paper II, this dissertation proposes that 
each theorized social presence sub-dimension inside the dimensions of 
copresence, psychological involvement, and behavioral engagement (Biocca et 
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al., 2003, 2001) can be understood as a single “event.” The team members’ 
interrelated verbal and nonverbal behaviors where observed to understand how 
each event (sub-dimension defined by Biocca et al, 2001) shows in the course of 
the team’s interaction. Borrowing from the field of process theorizing (Langley, 
1999; Pettigrew, 1997; Van de Ven & Huber, 1990), social presence sub-
dimensions were first identified as single events and then observed how these 
single events organize sequentially as a temporal process in interaction.  

The findings in Paper II illustrate that the theorized social presence sub-
dimensions; inclusion, mutual awareness, mutual attention, empathy, mutual 
understanding, behavioral interaction, mutual assistance, and dependent action 
(Biocca et al., 2001), could be operationalized and detected from Team 02 
interaction. Table 5 shows the theorized sub-dimensions, their definitions, and 
examples of the behaviors that seemed to relate to each sub-dimension during 
Team 02 interaction. I refer to Team 02 members by the names Iris, Andy, and 
Hugo instead of the avatar names which were used in Paper II (Steve, Bill, 
Mark). 

 When observing Team 02, their avatars simply being together in the Second 
Life collaboration space was operationalized as copresence according to the 
definition of inclusion. The avatars did not leave the Second Life space and thus 
copresence as inclusion took place continuously. By engaging in verbal 
communication, audible nonverbal utterances, and the use of the virtual world 
elements such as avatars and the virtual whiteboard, the team members could 
address more than mere inclusion with one another. Thus, copresence as 
mutual awareness was observed to prevail every time the team members were 
engaged in actions that were responsive to the actions of others. For example, 
Team 02 interaction included utterances such as “hmms” and “well” that could 
be counted as displaying mutual awareness if they were responsive to the 
actions or utterances presented by others. 

The theorized sub-dimensions of psychological involvement (mutual 
attention, empathy, and mutual understanding) and behavioral engagement 
(behavioral interaction, mutual assistance, and dependent action) were 
identified in different types of verbal and nonverbal actions prevailing in the 
team. In line with their definition, mutual attention and mutual understanding 
were identified in verbal discussion, by verbally targeting attention to each other 
or a mutual target and by verbally addressing that one had heard and 
understood what others said. In line with its definition, the sub-dimension of 
empathy was observed in terms of individuals’ emotional states affecting each 
other (Biocca et al., 2001). This dimension is also called “emotional 
interdependence” in Biocca and Harms (2002). Empathy as emotional 
interdependence was observed when an emotional reaction such as laughter 
occurred and spread from one team member to the others. 

Behavioral interaction as responses to the actions of others, mutual assistance 
as working together, and dependent action as needing the help of others to 
proceed were addressed in verbal communication. In addition, by engaging in 
visible avatar behavior (i.e., movements and the use of objects) the team 
members could address behavioral interaction. Behavioral interaction was 
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shown via avatars when one team member’s avatar behavior directly affected 
the behavior of the other(s). 

Table 5. Social presence dimensions (Biocca et al., 2001) and examples of their occurrences in 
Team 02 

Social 
presence 
dimension 

Social 
presence sub-
dimension 

Definition by  
Biocca et al. (2001) 

Examples of displaying the sub-
dimensions in Team 02 session 

Copresence Inclusion Individual is not 
alone in the situation 

Avatar bodies are together and within a 
visual range of one another in the virtual 
collaboration space in Second Life 

 Mutual 
awareness 

Individual notices the 
other(s) and 
perceives being 
observed by the 
other(s) 

Prevails in the team when any indication of 
mutually responsive utterances between 
team members are detected. 

Psychological 
involvement 

Mutual 
attention 

Individuals pay close 
attention to each 
other, as opposed to 
ignoring each other 
or being distracted by 
other things 

Team members verbally allocate joint 
attention to one another or a mutual target  
Excerpt from the data: 
Hugo: I’ll move a bit, I’ll move a little bit in 
front of you two 
Iris: in front of me 
Hugo: now I can see the text better 
Iris: it has eyeglasses on as well 
Hugo: oh yeah it has 

 Empathy individuals’ emotional 
states affect each 
other 

A team member’s laughter makes the 
other team member(s) laugh 

 Mutual 
understanding 

Individuals’ thoughts 
and opinions are 
clear to each other 

Team members actively show in their 
discussion that they have heard and 
interpreted each other’s thoughts and 
seem to understand what the other means 
Excerpt from the data: 
Iris: they make apartments in old water 
towers 
Hugo: yes it’s like design 
Iris: yes that sort of 

Behavioral 
engagement 

Behavioral 
interaction 

Individual’s actions 
are dependent on the 
actions of the 
other(s), are direct 
responses to the 
actions of the 
other(s), or are 
affected by the 
actions the of the 
other(s) 

A team member’s behavior affects other 
team members’ behaviors, for example 
avatar movements are mimicked. 

 Mutual 
assistance 

Individuals are 
helping each other 
and working together 

Team members work together to find a 
solution and description to a task 
Excerpt from the data: 
Iris: works as a jewelry box or what did 
you mean? 
Hugo yes and then something about it 
bluffing thieves as well, somehow 
Iris: okay 

 Dependent 
action 

Individual is not able 
to act without the 
other(s) 

A team member cannot proceed with the 
tasks or other activity without the others 
Excerpt the from data: 
Hugo: can I write that there? 
Iris: go ahead 
Andy: of course and then you can add 
there a reference to your rubber band idea  
Hugo: what was that? 
Andy: you made motors of it didn’t you? 
Hugo: oh yes yes yes that’s right  

 
Next, the dissertation findings based on the study in Paper II illustrate that the 
detected social presence dimensions as single events can be organized as 
interrelated sequences in interaction. After sole copresence (inclusion) of 
avatars in the joint space, social presence as psychological involvement and 
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behavioral engagement becomes evident by engaging in 1) virtually embodied 
interaction (called nonverbal avatar communication in paper II), 2) nonverbal 
audible communication, or 3) verbal communication. The three process types 
are presented in Figure 7. These findings indicate that the social presence 
process that was theorized (see Figure 2 on p. 11) became evident in interaction 
in three alternative ways when observing Team 02 session.  

As Figure 7 illustrates, the findings of this dissertation refine the original 
Biocca et al. (2001) proposition about the order between copresence, 
psychological involvement, and behavioral engagement. Figure 7 shows three 
alternative processes from copresence to the “deeper levels” social presence that 
require social interaction. The findings also elaborate the original proposition 
about the clear transition between psychological involvement and behavioral 
engagement. The findings of this dissertation go deeper than the findings 
presented in Paper II that aimed for theorizing different orders between the 
occurrence of psychological involvement and behavioral engagement in 
interaction. In paper II, it was argued that addressing psychological 
involvement in interaction was occasionally more dominant in Team 02 
interaction than addressing behavioral engagement and vice versa, which 
enabled theorizing that their order varied from time to time.  

In this dissertation, I argue that contrary to the original model, the two latter 
dimensions cannot be seen as completely separate constructs that occur one 
after the other in interaction. Although the first dimension of copresence can be 
seen as a clear precondition that occurs before the engagement in proper 
focused interaction takes place, I propose that displaying both of the latter 
dimensions, from an action-based perspective, includes action of some sort. 
Thus, when observing interaction, addressing psychological involvement 
includes also behavioral engagement, which means that these dimensions can 
coexist in interaction. This leads to concentrating on refining Biocca et al. 
(2001) model with the emphasis on the interactional resources in displaying 
both psychological involvement and behavioral engagement in virtual worlds 
instead of claiming them to be separate constructs in interaction. The findings 
of this dissertation emphasize the use of different interactional resources to 
form three alternative process types to construct social presence in virtual 
worlds.  

 

 

Figure 7. Social presence process types in Team 02 

Process 1: Virtually embodied interaction

Process 2: Nonverbal audible communication

Process 3: Verbal communication
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The first identified process type, Process 1, included event sequences where the 
team members engaged in avatar movements before initiating discussion. The 
joint virtually embodied engagement occurred when during a silence and sole 
copresence of avatars, one team member’s avatar behavior affected the other 
members’ avatar behavior and only after this joint avatar movement, mutual 
attention towards this movement was verbally acknowledged.  

Process 2 included event sequences where after copresence, the occurrences 
of positive nonverbal utterances were used for psychological involvement and 
behavioral engagement. Process 2 occurred for example when Team 02 
withdrew into silence to read the texts in the routine tasks or their own 
description to a creative task presented on the whiteboard. Especially the 
descriptions that Team 02 wrote to the creative tasks were often very humorous 
which caused one team member to start laughing to break the prevailing silence 
and others joining. The spreading amusement through audible laughter showed 
social presence as mutual involvement and engagement. 

Process 3 included event sequences where after a silence and mere copresence 
the initiation for mutual action took place in verbal communication without 
engaging in avatar use. 

The findings imply that when Team 02 was not actively interacting, social 
presence was not emerging. Especially the passages including silent individual 
work (e.g., questionnaires), represented moments when only copresence of 
avatars prevailed in Second Life. These moments caused interruptions in social 
presence because the team ceased from interacting and actively showing mutual 
awareness, psychological involvement, and behavioral engagement. This leads 
to an implication that social presence is a fluctuating phenomenon dependent 
on the actions of the team members. During Team 02 session, social presence 
emerged and disappeared many times, which means that also each three social 
presence processes occurred many times. In the light of this finding, social 
presence is not implied to be one single process over Team 02 collaboration 
session but a series of processes with varying lengths and content. Figure 8 
shows a 5-minute excerpt from Team 02 session where Processes 1–3 alternate. 
The use of audible verbal communication, audible nonverbal utterances, and 
nonverbal avatar communication determine the type of social presence process 
after the moment of copresence (no social presence).  

 

 

Figure 8. Social presence (SP) construction in Team 02: the alternation of three social 
presence processes (P 1–3) and moments of copresence (COP)  

In attaining these findings, RL videos were actively utilized to back up 
observations about displaying social presence. For example, the team members’ 
gaze direction as evidence of the level of attention towards the ongoing activity 
in the virtual world and the visual spreading of emotion in the team could be 
detected in RL videos only. Avatars were too inexpressive to show subtle 
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changes in the team members’ targets of attention (e.g., shifts in one’s gaze 
direction) or emotional states (e.g., smiling).  

As a summary, these findings show that since virtual worlds such as Second 
Life provide a possibility to use bodily cues – nonverbal communication as 
avatars and audible nonverbal utterances through the audio connection – the 
construction of social presence as a detectable process including copresence, 
psychological involvement and behavioral engagement can take varying forms. 
Virtual worlds enable addressing social presence with virtually embodied 
behavioral elements before the team members verbally address that they are 
psychologically engaged with one another. The possibility for displaying social 
presence dimensions, especially behavioral engagement, in avatar behaviors 
implies that nonverbal avatar communication has an essential role in the 
construction and maintenance of social presence in virtual worlds in addition to 
verbal communication.  

5.2.2 Transitions from Copresence to Social Presence  

Since the second research question is answered with two empirical studies, I 
clarify the relationship between Papers II and III in Figure 9. In addressing the 
second research question, the objective in Paper II was to study how copresence 
can proceed to social presence in terms of the theorized Biocca et al. (2003, 
2001) dimensions. Paper III has a detailed data-oriented concentration on the 
moments when the transition from copresence to social presence occurs in all 
the studied virtual teams.  

In Paper III, copresence is defined in terms of Goffman (1963, p. 17), as being 
close enough to be able to sense others and to be sensed by others, for example 
in a joint room, but not yet engaging in a focused encounter. In the studied 
teams, there was constant copresence of avatars because the team members 
were situated on a rather small island in Second Life and could not leave or log 
out of the space with their avatars. Moments of copresence without social 
presence were thus identified in all teams, which enabled the observation of the 
transition from copresence to social presence. As presented in Figure 3 (see p. 
12), this transition is theorized to occur when mere copresence of avatars ends 
to team members engaging in avatar body, virtual space, and virtual object use, 
verbal communication, and nonverbal communication to be socially present 
(Mennecke et al., 2011). 

The found social presence processes 1–3 in Paper II can be linked to the 
theoretical propositions of Mennecke and colleagues (2011): The transition 
from copresence to social presence by using avatars, virtual space, and objects 
relates to Process 1: engaging in virtually embodied interaction for initiating 
social presence. The transition from copresence to social presence through 
nonverbal communication relates to Process 2: nonverbal audible utterances 
such as laughter initiating social presence. The transition from copresence to 
social presence with verbal communication indicates a similar transition as 
Process 3. 
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Figure 9. Social presence construction in the virtual teams: transitions from copresence to social 
presence  

The theory of embodied social presence (Mennecke et al., 2011) proposes that 
virtual embodiment is the main a creator of the feeling of social presence in 
virtual worlds. The proposition of Mennecke et al. about the transition from 
copresence to social presence is not based on empirical observations of 
interaction. Instead, this proposition is based on individuals’ written reflections 
of the perceived embodied social presence after interacting with others in a 
virtual world. Thus, it remains currently unknown what kinds of virtually 
embodied, verbal and, nonverbal interactions are included, how they are 
included, and why they are included to proceed from copresence to social 
presence in virtual teams that operate in virtual worlds. In addition, the 
construction of social presence across different circumstances that may prevail 
during virtual team interaction needs further investigation. This was the 
research challenge to be tackled in Paper III. All twelve video recorded team 
sessions in Second Life were studied to answer the second research question of 
this dissertation.  

The findings in Paper III show initiations of and resuming to social presence 
in two different circumstances prevailing in the studied teams: during surplus 
time between tasks and during tasks. First, the findings show how social 
presence was initiated in the virtual teams outside the formal task agenda of the 
teams (during surplus time). The findings show verbal, nonverbal, and virtually 
embodied patterns when the teams transfer from individual silent work (i.e., 
copresence) to social presence.  

In all the studied teams, the assigned agenda included both collaborative work 
within tasks and individual work within questionnaires with fixed times to 
conduct the work (ten minutes for tasks and five minutes for questionnaires). 
Every time the team members were assigned a questionnaire, clear disruptions 
to social presence occurred because the team members withdrew from mutual 
social interaction, remained silent, and started to concentrate on their own 
individual work. However, their avatars were standing still next to one another 
and operating with the private questionnaires on the whiteboard, which is why 
copresence in the virtual space prevailed. Silent questionnaire answering was 
interpreted as sole copresence because despite the avatars, the team members 
concentrated on their own individual work with their private questionnaires and 
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not on each other by discussing or engaging in joint interaction, for example 
with avatar movements. 

In all teams, the members were often ready with their questionnaires before 
the fixed five-minute time had passed. Finishing early resulted in unexpected 
surplus time or “slacks” in the teams. The surplus time was unexpected for the 
researchers as well, the teams had not been instructed on how the surplus time 
should be spent. Ten out of twelve teams used the surplus time for 
spontaneously engaging in informal social interaction and establishing social 
presence. Two teams did not initiate social presence during surplus time, but 
rather waited in silence and not moving their avatars for the next task. Table 6 
summarizes the types for initiating social presence after sole copresence in the 
ten teams and whether the initiation successfully led to establishing social 
presence. 

Table 6. Social presence initiation patterns and the success of initiation during surplus time in the 
virtual teams 

Verbal and audible initiations The success of social presence initiation 
Commenting Second Life space, functionalities, and 
avatar appearances 

Others react and discussion continues 

Commenting the preceding questionnaire or the 
assigned collaboration agenda 

Others react and discussion continues 

Short utterances: “hmm,” “ok,” “well” No reactions, no discussion 
Short utterances: yawn Others react (discussion continues) 
Virtually embodied initiations  
Avatar walking, running The one who walks/runs initiates discussion, 

others react, discussion continues  
Avatar jumping, squatting Others react and discussion continues 

Verbal initiations for social presence were scarce; team members were rather 
cautious in initiating conversation right after finishing their questionnaires. 
However, when social presence was initiated by starting to talk, the discussion 
topics usually related to the immediate surroundings of Second Life, or content 
that was just displayed in Second Life, such as a questionnaire. RL videos 
revealed that looking at the contents in one’s computer screen or zooming in 
and out of one’s view in Second Life made a team member notice something 
they wanted to share with the others. The other team members always grasped 
on the conversation initiations and social presence in a team was established. 
Shorter audible utterances that sometimes broke the silence during and after 
questionnaire answering did not usually lead to further discussion, except when 
this utterance was a yawn that occasionally resulted in others commenting this 
activity or starting to laugh.  

The findings show that instead of initiating social presence with verbal 
openings, engagements in avatar movements were more likely to occur after the 
team members had finished their questionnaires. The findings show that 
different types of avatar movements (walking or running vs. jumping or 
squatting) constructed social presence in different ways. By walking or running 
around team members figured out features in the virtual space or avatars that 
they then verbally shared with others. Walking and running were behaviors that 
seemed to reveal contents in Second Life and avatar capabilities which, once 
figured out, could be used as conversation openings to establish social presence. 
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Especially if a team member’s walking activity resulted in behavior that could 
somehow bother others, for example when an avatar accidentally bumped into 
another avatar while running, a team member always verbally addressed this 
behavior, for example by apologizing. Walking and running via their avatar did 
not invite others to comment on this activity. However, when someone tried out 
unusual or funny avatar movements, such as jumping or squatting, someone 
who witnessed these behaviors always reacted out loud, which further resulted 
in conversation.  

After initiating social presence during surplus time, engagement to discussion 
was the most evident strategy for the teams to maintain social presence. 
However, it was also observed that virtually embodied playful behavior 
combined with occasional audible socio-emotional utterances, such as laughter, 
could maintain social presence within the teams during the surplus time until 
the next task began. 

Second, the findings show how social presence was constructed during the 
formal task agenda. During task time social presence needed to be initiated and 
maintained to successfully complete a task. Thus, initiations for social presence 
during task time occurred always verbally when task instructions were displayed 
to the teams on the virtual whiteboard. Although during tasks the mandatory 
task agenda forced the teams to engage in interaction and to be socially present, 
there were occasional, sometimes rather long, silences and lapses in the teams 
during tasks as well. Silences were most evident when the teams searched for 
errors in the text during routine tasks and when the team members wrote their 
descriptions to an idea on the whiteboard during creative tasks. During routine 
tasks, the teams did not use virtually embodied resources to maintain social 
presence during these silences. Resuming the joint discussion after a silence was 
done by addressing a found error out loud. However, during creative tasks 
writing on the virtual whiteboard acted as a virtually embodied resource that 
the teams could use to follow the progress of the joint task activity and to 
maintain social presence during the silences caused by the writing activity. After 
maintaining social presence with the virtual whiteboard, the teams used 
different verbal and audible patterns to resume the discussion. These patterns 
are summarized in Table 7. 

Table 7. Patterns of resuming to discussion after silences during task time in the virtual teams 

Patterns of resuming to discussion Initiator Examples from the data 
Repeating the written text Writer “I wrote there pressed slash modified” 
Concluding writing activity Writer “There we go” 
Developing the written idea further All team members “Should we write here…” 
Initiating the next idea All team members “What else could we come up with?” 
Accepting or praising the written text  Followers “That’s good!” / kind laughter 

 
The team member who was writing usually resumed the discussion by repeating 
what they had just written on the whiteboard or by expressing concluding 
remarks after finishing the writing activity. Continuing the idea development or 
moving on to think about the next idea were common patterns for all team 
members to resume the discussion. The two team members who followed the 
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writing activity usually resumed the discussion by accepting or even praising the 
written text. Occasionally, short laughter utterances occurred also during the 
writing activity, breaking the prevailing silence. By reacting to the contents 
appearing on the whiteboard with kind laughter, the team members coped with 
the silences and the followers could show the writer that they were jointly 
keeping the task interaction going.  

Real-life videos had an essential role in attaining these findings. RL videos 
provided information about how the team members behind their avatars 
engaged in nonverbal communication while initiating and maintaining social 
presence in Second Life. Especially a change in one’s gaze direction, activation 
with mouse and keyboard, and smiling as a reaction to an audible or virtually 
embodied initiation revealed if the initiations for social presence had been 
noticed. RL videos were beneficial when observing the gradually proceeding 
shift from the individual questionnaire answering to social interaction in the 
teams. RL videos revealed the exact moments when each team member finished 
a questionnaire but how they were cautious about starting to talk right after 
finishing. RL videos revealed the moment by moment proceeding orientation to 
look at or do something in Second Life which eventually led to establishing 
social presence with others. Also, when silences occurred during task work, RL 
videos revealed that the team members were usually oriented towards their 
computer screens, and had adjusted their screen views in a way that the activity 
in Second Life was visible to them, for example the text appearing on the 
whiteboard. 

5.3 Social Presence and Shared Context in Virtual Teams  

Findings in relation to the third research question (How does the construction 
of social presence in virtual worlds relate to the creation of shared context in 
virtual teams?) are discussed from the basis of Paper IV. In this paper, the 
relationship between informal interaction in virtual teams that operate in 
virtual worlds and the creation of a shared context is studied. A shared context 
refers to virtual team members’ mutual understanding about one another and 
about how they should conduct their collaborative work (Cramton, 2002; Hinds 
& Mortensen, 2005). The findings of Paper IV propose that informal interaction 
can be displayed in virtually embodied interaction in virtual worlds, and that 
this virtually embodied informal interaction is involved in creating shared 
context for virtual team collaboration in virtual worlds. In addition, the dearth 
of informal interaction is proposed to be detrimental to creating shared context 
and for team performance in this context. The findings of this dissertation 
discuss the relationship between establishing social presence in virtual worlds 
through virtually embodied interaction and the creation of shared context in 
virtual teams in virtual worlds. 

In the explorative study conducted in Paper IV, it was observed that the social 
interaction in the twelve assigned virtual team sessions could be divided under 
two types: formal interaction among work tasks and informal interaction during 
surplus time among for example personal topics (Coupland, 2003). Formal 
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interaction comprised interaction related to the assigned routine and creative 
tasks and informal interaction to address non-task related interaction and 
behavior. According to Coupland (2000; 2003), there are three types of 
informal interaction: 1) collecting information about others, 2) maintaining 
copresence, and 3) transgression. According to Coupland, the first type refers to 
collecting information about the current tasks and skills of the other team 
members; the second type, maintaining copresence, refers to behavior meant 
for keeping communication channels open. The third type is defined as 
unexpected and nonconformist behavior. Informal interaction is proposed to 
help teams in their shared context creation (Hinds & Mortensen, 2005). 
According to Coupland (2003), especially transgressive interaction has social 
functions because it helps team members to establish group norms and 
intimacy. However, in distributed settings natural spaces and venues for 
informal interaction do not easily occur, because for example coffee rooms and 
hallways do not exist (Espinosa et al., 2007; Herbsleb & Mockus, 2003; Kiesler 
& Cummings, 2002). 

Table 8 summarizes the observations from the twelve teams: the occurrences 
of three informal interaction types, the type of a shared context in the teams (if 
created), and the teams’ task performance. I elaborate these observations below. 

Table 8. Informal interaction types (information collection, maintaining copresence, 
transgression), the frequency of informal interaction occurrences, shared context types, and task 
performance in teams 1–12 

Team 

 

Information 
collection 

Maintaining 
co- 

presence  

Trans- 

gression 

Total / 
team 

Shared 
context 
type 

Task 
performance 
(according / 
against 
instructions) 

1 7 33 17 57 Facilitative According 

2 16 81 23 120 Facilitative According  

3 3 59 9 71 Disruptive Against  

4 3 50 9 62 Facilitative According 

5 0 7 0 7 - Against 

6 0 30 6 36 Facilitative According 

7 6 33 7 46 Facilitative According  

8 3 60 5 68 Facilitative According 

9 0 132 12 144 Facilitative According  

10 3 88 19 110 Disruptive Against  

11 0 65 6 71 Disruptive Against 

12 0 6 0 6 - Against  

 
Table 8 shows that in ten teams altogether informal interaction was prevalent 
although there were more occurrences of informal interaction in some teams 
than in others. During formal task interaction, the teams interacted both by 
talking and by using the virtual whiteboard. During surplus time, virtually 
embodied interaction as avatar movements was prevalent in the teams for 
maintaining copresence and transgression. Especially the team members’ 
engagement in playful interaction with their avatars (i.e., jumping, bumping 



 

45 
 

into other avatars, and changing clothes) was observed to fulfill the 
characteristics of transgressive informal interaction. This leads to a proposition 
that informal interaction can actually be both verbal and nonverbal in virtual 
worlds, which differentiates it from the informal interaction studied from a 
communication perspective (see Coupland, 2000; 2003). There were two teams 
(Team 05 and Team 12) where engagement in informal interaction was scarce. 
In Team 05 there were only seven occurrences and in Team 12 six occurrences 
of maintaining copresence with short verbal, nonverbal or virtually embodied 
utterances.  

Observations from the ten teams where informal interaction was prevalent 
imply that engagement in virtually embodied informal interaction could be 
useful for virtual teams in their process of constructing a shared context for their 
teamwork. Engagement in virtually embodied informal interaction eventually 
led the team members to ask about one another and share personal information 
and experiences, resulting in creating a mutual understanding of the team 
members. In addition, by engaging in avatar behaviors, especially transgressive 
ones, the teams could test their interactional boundaries and gain information 
about how others act and behave in different situations, which facilitated their 
interaction and agreement on how to work together.  

 However, it was observed that the creation of shared context in the ten teams 
did not automatically guarantee a successful task performance. Engagement in 
transgression indeed helped the process of creating a shared context, but this 
shared context could be either facilitative or disruptive for the teams’ 
collaboration and task outputs. Table 8 shows that seven teams that engaged in 
transgressive informal interaction performed the tasks as instructed. 
Observations of these teams’ sessions show that transgressive interaction 
empowered these seven teams who seemed to enjoy themselves throughout 
their sessions and who developed creative ideas during the tasks. They also 
acknowledged clear boundaries between focusing on the tasks during task time 
and focusing on informal interaction only during surplus time. They were eager 
to initiate informal interaction whenever possible instead of withdrawing to 
solitude and silence when given the chance.  

On the contrary, there were three teams who performed against instructions 
in the tasks. Observations of these teams’ sessions show that engagement in 
transgression did not mean that the teams were enjoying the tasks and 
performing them well. On the contrary, these three teams gradually established 
and strengthened a shared context where the tasks were perceived as boring, 
even awful, and playing with the avatars the more important thing to do. These 
teams were thus eager to play but this playing had nothing to do with creativity, 
task enjoyment and eventually a desired task outcome.  

Observations from the two teams where informal interaction was scarce show 
that these teams were unable to agree on their way of collaborating in the tasks. 
They had difficulties in conducting especially creative tasks where long awkward 
silences occurred and initiations for conversation and even writing down 
descriptions were reluctant. This resulted in producing unoriginal ideas 
(already acknowledged purposes of use for the given objects) without proper 



 

46 
 

descriptions for them. In routine tasks, these teams did not discuss what they 
considered a major error in the texts. They read the texts individually and 
corrected every error they could find. Since these teams had difficulties in 
interacting and did not collaboratively contribute to the tasks or even left them 
unfinished, it is concluded that shared context was not established in these 
teams. Based on the written deliverables, their task output was also considered 
poor. 

In Figure 10, the findings of Paper IV are weaved into this dissertation to 
answer the third research question of this dissertation. Figure 10 proposes the 
relationship between social presence construction during the team sessions and 
shared context creation and task outcomes in the teams. 

 

 

Figure 10. Social presence construction, shared context creation, and task outcomes during the 
virtual team sessions 

The three processes through which social presence is established were detected 
during both formal task interaction and informal interaction. However, 
engagement in virtually embodied interaction was more general during 
informal interaction, only whiteboard use as virtually embodied interaction 
occurred during tasks. During informal interaction, virtually embodied 
interaction especially as transgressive and playful use of avatars was prevalent 
in the majority of the studied teams.  

Constructing social presence by engaging in virtually embodied informal 
interaction has implications for the creation of shared context in virtual teams. 
Engagement in virtually embodied informal interaction fostered relational 
awareness and the mediation of emotional information in the teams during 
their entire session (Bente et al., 2004, 2008). Instead of ceasing from 
interacting with others after answering individual questionnaires in silence, the 
majority of the teams chose to initiate social presence, especially by using the 
virtual world elements for having fun and getting to know one another during 
surplus time in between tasks. The fact that the teams chose to engage in trying 
out virtually embodied elements in interaction to be socially present with one 
another during surplus time seemed desired for the attempts to create mutual 
understanding about the team and its members, which during task interaction 
continued to establish mutual understanding about the tasks and working 
together.  

Social presence refers to psychological involvement and behavioral 
engagement between people (Biocca et al., 2003). Thus, constructing social 
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presence by engaging in virtually embodied informal interaction, especially 
playfulness, does not automatically guarantee that it would help the team 
members in their further attempts in creating a facilitative shared context for 
collaboration, eventually leading to successful task outcomes. Being socially 
present is helpful in creating relational awareness and shared understanding 
between the team members, but in addition, shared understanding about the 
task and ways of working together needs to be created. As observed, social 
presence as psychological involvement and behavioral engagement with others 
can be initiated and maintained in terms of playing with the avatars, having dual 
consequences when a team needs to create shared understanding about how to 
conduct tasks. Findings in paper IV show that the shared context type 
(facilitative or disruptive) that started to emerge already at the beginning of a 
team session actually continued to transfer from one task to the next. 

Observations of the two teams who lacked a shared context and who had 
difficulties in their collaboration process and task output support the 
implication that construction of social presence with others also outside the 
mandatory task interaction is beneficial for virtual teams’ relational awareness. 
The continuous mutual attention and engagement with others seemed to help 
the majority of the teams in reaching at least some sort of a mutual 
understanding of one another in their team. The two teams that did not initiate 
social presence voluntarily during surplus time suffered from the long moments 
of social absence in between tasks, leading them to struggle when it came to 
being with each other during the mandatory tasks, for example what to expect 
of one another and how to agree on a strategy for completing the task. 

In conclusion, it seems that the studied virtual teams’ decision to engage in 
virtually embodied informal interaction by using the elements of virtual worlds 
for continuous social presence during their session was beneficial for their 
relational awareness and creating shared understanding of the team members. 
However, since social presence means engagement and attention between 
people, it is not always related to creating a beneficial shared context for 
collaboration and successful task completion. Fostering the use of playful 
elements seems useful for enhancing social relations in virtual teams, but the 
content of interaction in a virtual team should simultaneously be guided 
towards establishing a facilitative shared context for collaboration and desired 
task outcomes. 
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6 Discussion  

The objectives of this dissertation were to provide further understanding on how 
social presence theorizations could be empirically approached and developed 
from an interpersonal rather than individual perspective in the context of virtual 
worlds, to enlighten the microbehavioral practices of displaying social presence 
in virtual worlds, and to understand the implications of how social presence is 
displayed to the creation of shared context in teams that operate in virtual 
worlds. The four studies in this dissertation show that virtual worlds can act as 
a potentially nourishing context for constructing social presence in virtual 
teams. 

In this section, I present the theoretical and methodological contributions and 
practical implications of this dissertation. Then, I present an evaluation and 
limitations of the conducted empirical study. Finally, I provide 
recommendations for future research.  

6.1 Theoretical Contributions  

The findings of this dissertation clarify and refine theories on mediated social 
presence (Biocca et al., 2003, 2001; Mennecke et al., 2011). First, by adopting 
an action-based approach to presence (Gamberini & Spagnolli, 2015; Spagnolli 
& Gamberini, 2005; Spagnolli et al., 2003) with a video-based interaction 
analysis approach (Jordan & Henderson, 1995; LeBaron, 2005), this 
dissertation extends the current knowledge of Biocca et al. social presence 
model (Biocca et al., 2003, 2001) by demonstrating practices on how the 
dimensions can emerge in virtual world interactions. Previously, these 
dimensions are mainly used in studies that have a perceptual approach to social 
presence (e.g., Bente et al., 2008; Bulu, 2012; Hudson & Cairns, 2016; Shen & 
Khalifa, 2008). Studies on the manifestations of these dimensions in virtual 
worlds have been scarce.  

The findings of this dissertation illustrate how social presence in virtual worlds 
originates in the micro level actions of the interacting individuals both as 
avatars in the virtual world and as humans operating the avatars. By zooming 
into the structures of interaction in one virtual team in Second Life, the findings 
illustrate concrete actions that manifest the theorized transition from 
copresence as inclusion and mutual awareness to psychological involvement as 
mutual attention, empathy, and mutual understanding and behavioral 
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engagement as behavioral interaction, mutual assistance, and dependent action 
(Biocca et al., 2001).  

Second, the findings of this dissertation clarify the theorized processual 
implications of social presence (Biocca et al., 2001). Biocca et al. theoretically 
propose that social presence as a phenomenal state is not static but a process 
that varies depending on the actions of the individuals in the course of 
interaction. This dissertation provides an empirical illustration of the 
fluctuation between the moments of copresence and the moments of social 
presence during a virtual team session. The findings show how the virtual team 
session included several moments when the members ceased to communicate 
and display social presence, and then used different ways to resume their 
interaction. 

The original proposition about the processual order of copresence, 
psychological involvement, and behavioral engagement includes clear 
transitions between these three dimensions (Biocca et al., 2001). According to 
this theoretical proposition, psychological involvement can occur after 
copresence “alone”, without behavioral engagement. However, when 
psychological involvement is approached from an action-based perspective, it 
can be seen to already include behavior and as such not easily separated from 
behavioral engagement. If approaching the sub-dimensions of psychological 
involvement and behavioral engagement only in terms of their definitions by 
Biocca et al. (2001), one can make conclusions such as mutual attention 
between people to be able to occur before mutual assistance occurs. Similarly, 
behavioral interaction as nonverbal avatar mimicry can happen before mutual 
attention towards this mimicry is addressed out loud. From the basis of the 
exact definitions for the social presence sub-dimensions, an “order” between 
psychological involvement and behavioral engagement can be detected, but it is 
possible only through these certain operationalizations of social presence sub-
dimensions made in Paper II. Instead of compartmentalizing certain actions 
between psychological involvement and behavioral engagement, the findings of 
this dissertation emphasize that psychological involvement and behavioral 
engagement can simultaneously exist in interaction but people can use different 
interactional resources in displaying the transition from copresence to these 
further dimensions of social presence.  

Third, by zooming into the microbehavioral practices of shifting from 
copresence to social presence the findings of this dissertation show the variation 
in virtually embodied interaction in initiating and displaying social presence. 
The findings show how the visual resources of the joint virtual space, objects 
and avatars are used both as material for conversation openings, and as purely 
virtually embodied initiations that once detected, invite others to engage in 
behavioral mimicry and the establishment of social presence. Thus, these 
findings elaborate the theoretical proposition of verbal, nonverbal and virtually 
embodied interaction being important when constructing social presence in 
virtual worlds (Mennecke et al., 2011). The findings show how and why team 
members in virtual worlds can engage in using different forms of interaction for 
constructing and maintaining social presence in varying circumstances.  
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The findings of this dissertation highlight the role of virtually embodied, 
verbal, and nonverbal resources in the construction and display of social 
presence. This dissertation elaborates that engagement in especially virtually 
embodied interaction as avatar body, virtual space, and virtual object use has an 
active role in the construction of social presence. Many studies on virtual 
embodiment with avatars often focus on the relationship between avatar 
appearance and social identity, copresence, or team collaboration in virtual 
worlds (Bailenson et al., 2005; Bailenson, Blascovich, & Guadagno, 2008; 
Bailenson, Yee, Merget, & Schroeder, 2006; Martey & Consalvo, 2011; van der 
Land, Schouten, Feldberg, Huysman, & van den Hooff, 2015).  

This dissertation shows how virtual embodiment is actively used as an 
interaction resource when constructing social presence. In addition, previous 
studies have not been unanimous about if the elements of virtual worlds, 
especially avatars, are important in mediated interaction and social presence. 
Sivunen and Nordbäck (2015), for example, found that avatars were not very 
essential for establishing social presence in virtual teams. Thus, this dissertation 
also shows that the existence of avatars and other visual elements of virtual 
worlds do not produce social presence by default. Instead, the team members 
need to actively choose to use the avatars instead of choosing to rely only on the 
audio connection for example. The findings of this dissertation propose that 
when used, avatars can have great benefits for social presence in virtual teams, 
which is why it should be further studied when, how, and why virtual team 
members choose to use or not use the elements of virtual worlds.  

Although for example Lantz (2001) reported the benefit of avatars for turn-
taking in conversations, the findings of this dissertation show that once verbal 
communication is established through audio, avatars are not necessarily needed 
for maintaining social presence although they do enrich discussions. This 
dissertation shows that the major benefit of virtually embodied interaction 
seems to be in filling silent moments, especially when moving from long silences 
and individual work back to being socially present with others. This dissertation 
shows that establishing social presence in computer-mediated interaction does 
not need to solely rely on verbal communication, but when given virtual 
embodiment, social presence is easily initiated and maintained without words. 
The possibility of engaging in virtually embodied interaction and perceiving 
others engaging in it has implications for overcoming uncertainties that silences 
can cause in computer-mediated interaction (Panteli, 2004). 

The findings of this dissertation also illustrate how having a shared space for 
embodied interaction – a unique feature for computer-mediated interaction – 
benefits the construction of social presence. Video-mediated communication 
environments, such as Skype, show the interacting individuals as their authentic 
selves instead of digitally rendered representations. However, establishing 
social presence in video-mediated interaction has been observed to meet 
challenges due to the lack of shared space (Heath & Luff, 1992). When a video 
connection is open but the individuals in both ends have not yet established 
mutual social presence, it is hard to establish social presence with visual 
nonverbal cues (Heath & Luff, 1992). In a joint physical space people use 
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peripheral vision to detect others’ visual gestures, changes in their body 
positions, and a shift in the gaze as indicators of social presence. In video-
mediated interaction, the lack of access to the other’s immediate surroundings 
with peripheral vision results in visual nonverbal cues losing their 
communicative power. Virtual worlds cannot provide subtle nonverbal cues 
such as eye contact, but interacting in the joint virtual space seems to help detect 
the actions and movements of others, which work as nonverbal cues in 
establishing social presence. 

Finally, the observations from constructing social presence especially in 
relation to virtually embodied informal interaction have implications for 
establishing a shared context in virtual teams. Although it has been shown that 
people cope very well with the lack of nonverbal cues in mediated interaction 
(Walther et al., 2005), in virtual worlds, nonverbal cues can be brought back to 
facilitate relational awareness. The findings of this dissertation propose that a 
possibility for virtually embodied informal interaction encourages virtual team 
members to construct social presence during times when they do not need to do 
so. Thus, this dissertation has theoretical implications beyond social presence 
to collaboration in virtual teams: in addition to illustrating the construction of 
social presence in a specific moment, this dissertation implies the relationship 
between the practices of establishing social presence, the shared context 
creation over time, and the task output in virtual teams.  

Previous research has addressed that the problem of communication 
technologies often used by virtual teams (e.g., chats, video conferences) is that 
they easily foster only task interactions and do not encourage in sociality and 
informal interaction in between the official task agenda (Dodgson et al., 2013). 
Communicating over technology also lacks natural spaces and venues for 
conducting informal interactions, resulting in the scarcity of informal 
interaction in virtual teams (Espinosa et al., 2007; Hinds & Mortensen, 2005). 
In this dissertation, informal interaction was observed to be prevalent in the 
studied virtual teams that operated in a virtual world. The majority of the teams 
voluntarily initiated informal interactions outside the formal task agenda. In 
addition to the task interaction, virtually embodied and informal interaction 
helped the teams to establish shared context for their collaboration. This finding 
challenges the implication that informal interaction is often scarce in virtual 
teams and that the creation of shared context in virtual teams is difficult (Hinds 
& Mortensen, 2005; Kiesler & Cummings, 2002).  

From the basis of these findings, it seems highly beneficial that virtual teams 
can initiate and maintain social presence with virtually embodied resources for 
transgressive and playful action. By continuously initiating and maintaining 
social presence and not only when a mandatory task agenda requires so, and by 
fostering social presence within playful informal interaction, virtual teams 
might better stay mutually aware and engaged. This forms a ground for them to 
start creating shared understanding within the team as well as their 
collaboration style. The formed shared context can then transfer from one task 
to the next and have an effect on the teams’ task results. Thus, the observed dual 
consequences in the creation of shared context also call for caution when 



 

52 
 

fostering virtually embodied informal interaction in virtual teams that operate 
in virtual worlds.  

The aim of this dissertation is not to demolish the psychological approach or 
perceptual studies on social presence, but rather promote an alternative, 
microsociological understanding of social presence emerging as a sequential 
process between individuals in interaction to which specific situational 
circumstances affect. Together, both the perceptual and action-based 
approaches are beneficial for continuing a strive towards a comprehensive 
understanding about social presence in computer-mediated communication - a 
call which has been in demand for quite some time (Biocca et al., 2003). 

6.2 Methodological Contributions 

To be able to further theorize social presence in virtual worlds, I use dual video 
strategy in this dissertation to analyze the construction of social presence in 
interaction. The primary objective of dual video strategy is to provide social 
presence researchers with a possibility to capture its emergence in social 
interaction in virtual worlds as well as in the actions of the humans operating 
their avatars. Dual video is thus an addition to the methodological toolkit in the 
research field of social presence that has favoured the capture of the psychology 
of an individual. Dual video strategy builds upon the tradition of using video 
recordings for the interpretive analysis of social interaction (Jordan & 
Henderson, 1995; LeBaron, 2005) and the propositions of Gamberini and 
colleagues’ split screen technique in the field of mediated interaction in virtual 
environments (Gamberini et al., 2003; Gamberini & Spagnolli, 2003). 

Gamberini and Spagnolli (2015) state that in the study of (social) presence, the 
separation between what is “real” and what is “digital” should be forgotten. 
Presence and social presence in a virtual environment do not occur in a vacuum 
or separate from the real world. Rather, the material resources in the real world, 
such as a computer screen, mouse and keyboard, are operated with the human 
body in order to be present in the virtual environment. The use of dual video 
and split screen strategies encourages analysis and theorization on social 
presence in virtual worlds as a sequentially and moment by moment emerging 
phenomenon, produced by real human bodies as well as their virtual bodily 
representations in a virtual world. 

In the field of microsociology the collection and analysis of video recordings 
has been common to capture the sequential organization of embodied 
interaction in addition to talk in everyday life as well as in institutional contexts 
and workplaces (Arminen, 2005; Goodwin, 2000; Heath & Luff, 2000; Luff, 
Hindmarsh, & Heath, 2000). However, new arguments about analyzing the 
relationship between embodied conduct and talk in interaction have recently 
arisen. Mondada (2016) has called for the consideration of embodiment in 
interaction not only as gaze and gestures that are secondary to talk and verbal 
transcripts, but as covering the entire human body in interaction. According to 
Mondada (2016), human social interaction is multimodal, including the use of 
various simultaneous resources in interaction such as gestures, gaze, facial 
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expressions, body posture and movements, prosody, lexis, and grammar. This 
way, also language (talk) is actually embodied or at least one modality among 
others, and should not be seen as an a priori resource for action over other 
modalities when analyzing interaction. In Paper III of this dissertation, there is 
an endeavour for the video analysis and display of social interaction in the data 
excerpts with the equal emphasis on the verbal, physical, as well as virtually 
embodied modalities of interaction when demonstrating the construction of 
social presence. Still, these analyses and their illustrations should be further 
developed to account for the even more systematic and detailed consideration 
of multimodality in the team members’ attempts to construct social presence.  

Recordings produced with dual video in this dissertation or with split-screen 
technique by Gamberini & Spagnolli (2003) provide intriguing possibilities for 
capturing the sequential organization of talk and both physical and virtually 
embodied action also in other types of synchronous computer-mediated 
situations in addition to virtual worlds. In addition to recording real-life videos, 
screen captures can be recorded of almost any types of visual interfaces that are 
used for mediated interaction, such as textual interaction in instant messaging 
applications or video-mediated interactions in Skype. Especially in the field of 
human-computer interaction, observing tangible and embodied practices to 
understand the relationship between a human and a computer has been 
emphasized over “disembodied rationality” that separates cognitive efforts from 
the direct physical interactions with the computer (Dourish, 2001; Suchman, 
1987). Multiple screens that can be placed in video analysis software provide 
supplementary precision for the analysis of the intertwined sequential actions 
between a human and a computer. Videos reveal the exact moments when the 
individual is orienting to the use of the computer, reacts to what their actions 
cause in the computer display, and how they interpret the actions of the 
computer from a specific cultural viewpoint and in relation to the background 
knowledge that they have (Arminen, 2005, p. 202).  

6.3 Practical Implications 

In this dissertation, virtual team collaboration sessions are studied empirically 
in a virtual world environment. Understanding the elements of social presence 
and practices of making oneself present for others provides tools for managing 
and facilitating relational awareness in distributed collaboration sessions. First, 
knowing what social presence is in face-to-face situations helps to understand 
what it is (and is not) in mediated situations. Second, understanding different 
“intended features” in computer-mediated social interaction and understanding 
that these features can be used in various ways helps virtual teams when 
initiating a transfer from copresence to social presence.  

As communication media, virtual worlds provide simultaneous multiple 
channels for engaging in interaction with others, such as text, audio, virtual 
objects, and avatar movements. The visual richness and the possibility for 
engaging in virtually embodied interaction in virtual worlds are considerable 
resources for conducting collaborative work in teams where the simultaneous 
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presence of the team members and the materials they are working with would 
be preferable but hard to execute due to the distribution of members across the 
globe. Virtual worlds enable multiple users to simultaneously engage in 
collaboration in a shared space that can be specifically equipped and modified 
according to their needs.  

What is more, the possibility of engaging in playful actions for constructing 
social presence has implications for the ways in which (virtual) teams in 
organizations can enhance their engagement in mutual encounters. Playfulness 
has been proposed to change attitudes to collaborative work in organizations 
because it increases motivation to questioning, exploring, and experimenting 
(Dodgson et al., 2013). The use of a visually rich interface and the unique 
elements of virtual worlds, such as avatars, the surrounding three-dimensional 
spaces, and parallel communication channels, have been proposed to increase 
engagement and motivation to work (Reeves & Read, 2009).  

The advantage of playfulness in teams shows also in resent studies that 
demonstrate the use of collaborative video gaming in enhancing group building 
activities and team performance (Keith et al., 2016). Engagement in playfulness 
is especially a managerial implication, as playfulness should be encouraged and 
cherished in virtual teams to foster the team members’ engagement in 
interaction and maintaining social presence. However, playfulness should be 
simultaneously guided given that it can also hinder concentration on tasks. 
Virtual teams working in virtual worlds need to keep in mind that more 
playfulness does not automatically equal better team performance.  

Becoming conscious about the practices of initiating and maintaining social 
presence has implications beyond virtual work teams to everyday life around 
computing and technology use. Today, disruptions in social presence are not the 
problem of computer-mediated interaction only, but moments of “absent 
presence” are increasingly prevalent in face-to-face situations as well due to for 
example smart phone use (Misra, Cheng, Genevie, & Yuan, 2016). It is already 
rather common that people in face-to-face interaction are simultaneously 
engaged in interaction with remote others with social media and instant 
messaging applications. By using these applications, people occasionally 
withdraw from social presence with the co-located others to be socially present 
with the remote others. This divided attention can hinder the feeling of 
interpersonal connectedness and empathetic responses to others (Misra et al., 
2016). If mobile technology creates constant interruptions in social presence 
already in face-to-face situations, these interruptions can be even more 
consequential in computer-mediated situations. Due to the limited resources for 
keeping communication channels constantly open and showing engagement 
with others in computer-mediated interaction, the disruptions in mediated 
social presence can have even more damaging consequences for interpersonal 
relations than disruptions in face-to-face social presence. 

This dissertation has practical implications also for the developers of 
communication technologies and environments, especially virtual worlds, but 
also for the designers of video games and virtual realities. This dissertation has 
emphasized that in addition to the elements of the communication technology 
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that can be used for social interaction, initiating and maintaining social 
presence depends on the users’ moment to moment choices when engaging in 
using the technology with others. Social presence with mediated others is a 
social phenomenon depending on the interacting individuals but this 
interaction depends on how the communication technology can be used for 
manifesting social presence. Current gestures available in desktop virtual 
worlds such as Second Life are still somewhat inadequate in communicating the 
users’ intentions (Edirisingha et al., 2009). As an example, in Second Life any 
sound is easily detected as talking which results in an avatar opening its mouth.  

Palmer (1995) already argued that virtual reality technologies should be 
transparent interfaces for the users. By transparency, he meant that all human 
nonverbal behaviors should be transmitted to the virtual environment 
automatically and similarly like real nonverbal human behavior, without the 
human having to separately produce them. Thus, the empirical study conducted 
in this dissertation is hopefully beneficial when considering the development of 
the nonverbal communication capabilities of desktop virtual worlds. By offering 
increased understanding on how social presence is manifested in both virtually 
and physically embodied behaviors, this study is potentially useful for virtual 
world designers in seeking to increase the realism of avatar appearance, 
movements, and gestures (see Daher et al., 2017; Moore, Ducheneaut, & Nickell, 
2006).  

The dual video can be exploited in the research and development of new virtual 
world applications; by observing the user’s detailed physical movements 
moment by moment, such as a gaze direction, gestures, and subtle body 
movements, and then rendering these detailed movements to an avatar with 
motion-capture sensors. Developing the realism of virtual world elements is 
also important since the use of virtual artefacts and tools have proposed to 
facilitate creativity in distributed design and engineering work (Alahuhta, 
Nordbäck, Sivunen, & Surakka, 2014). The use of dual video and video-based 
interaction analysis techniques also benefits user experience design when 
aiming to enhance user satisfaction with a product, for instance the usability of 
a technical interface or application. Video recordings can be used to capture and 
analyze user experience in a very detailed level (Arminen, 2002). Dual video 
recording both the user and the details of their actions when using an 
application combined with a detailed analytic work provides designers and 
engineers a practical tool for receiving the feedback of the usability of an 
application.  

6.4 Evaluation of the Study 

The research data in this dissertation comprises twelve video recorded team 
collaboration sessions and the written task outputs of each team. Video 
recordings are analyzed by applying interpretive video-based research 
approaches, mainly microethnography (LeBaron, 2005) and Interaction 
Analysis (Jordan & Henderson, 1995). Also principles from content analysis are 
applied (Krippendorff, 2004).  
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This section evaluates the whole empirical research process conducted in this 
dissertation in terms of reliability, the repeatability of observations so that they 
are not accidental or represent the idiosyncrasy of the researcher, and validity, 
the accuracy of findings and interpretations in terms of the claimed study topic 
(Maxwell, 1992). Evaluation of an inductive and interpretive social scientific 
research means that reliability and validity refer to the objectivity and credibility 
of research (Kirk & Miller, 1986, pp. 20–23; Peräkylä, 2004).  

6.4.1 Reliability 

Reliability in qualitative research usually refers to “the degree to which the 
finding is independent of accidental circumstances of the research” (Kirk & 
Miller, 1986, p. 20). Reliability in this dissertation research is assessed by 
evaluating the technical quality of the recordings and adequacy of transcripts 
(Arminen, 2005, p. 69).  

As research data, video recordings have high reliability since they preserve and 
document the studied situation moment by moment, and allow the repetitious 
viewings of the data to attain detailed insights about the studied phenomenon 
(Jordan & Henderson, 1995). The purpose of transcripts is to make the recorded 
activity between individuals transparent (Arminen, 2005, p. 64). A well-
constructed and detailed transcript makes visible the ongoing interaction and 
the sequential timing of verbal and nonverbal actions when the interactants 
construct their relationship in the situation (Peräkylä, 2004). As is explained by 
Arminen (2005, p. 68), making the transcripts as accurate as possible gave me 
as an analyst valuable material to reconstruct the recorded social activities and 
offered a possibility for exposing my analysis and interpretations for public 
viewing and critique.  

In this dissertation, the technical quality of the team video recordings was high 
in general. The team members’ speech was recognizable and the visual quality 
of the recordings showed in detail the simultaneous occurrences between VE 
and RL videos. However, when recording, the placement of the video camera 
usually captures only one perspective to the situation, inevitably leaving 
something in the situation outside the recording (LeBaron, 2005). Screen 
recording a static view to Second Life resulted in situations where the avatars 
occasionally moved outside the recorded view. This deficiency was partially 
remedied by observing where the avatars were moving in the team members’ 
computer screens in RL videos. However, for future reference the researcher 
should constantly adjust the VE video view while recording and follow the 
avatars’ movements in the space. Also, although the camera placement in RL 
videos enabled observing the avatars when they were outside the recorded VE 
view, the recorded profile view of the team members sometimes concealed their 
exact facial expressions. 

Reliability in the interpretive analysis of social interaction refers also to 
evaluating whether the analyst’s observations from the recordings represent the 
social practices that the analyst claims they represent (Arminen, 2005, p. 68). 
In order to enhance the accuracy of interpretations, it is recommendable to use 
complementary data for gaining background information for conducting the 
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analysis (Peräkylä, 2004). For conducting this study, I got acquainted with the 
contents and the functioning principles of Second Life to understand what 
avatars can and cannot do (the range of different movements and gestures), how 
avatars react (or should react) to the user’s audible speech and activity with the 
mouse and keyboard (specific keys, mouse clicks and mouse scroll), how avatars 
behave when users activate or deactivate objects, which avatar behaviors are 
generated by the system instead of generated by the users, and how the users 
can view Second Life in their screen (first person vs. third person perspectives). 

6.4.2 Validity 

Validity in qualitative research refers to “the degree to which the finding is 
interpreted in a correct way” (Kirk & Miller, 1986, p. 20). In general this means 
that the analyst explicitly shows how she has linked the raw data to the insights 
she has drawn from the data (Gioia, Corley, & Hamilton, 2013).  

Validity in interpretive video analysis relies on ensuring the transparency of 
claims made of the observed interaction. Transparency of claims is usually 
reached by relying on the observed individuals’ own interpretation and 
understanding about the prevailing social situation (Knoblauch et al., 2015, p. 
98). The analyst pays attention to how the interactants themselves treat the 
features of talk and embodied action and orient to what is said or done. This way 
the analyst relies on the interactants’ own work in choosing the next possible 
and available verbal or nonverbal course of action which reveals how the 
individual understands what is going on in the interaction (Arminen, 2005, p. 
70).  

Relying on the validation by the interacting individuals themselves does not 
mean that the analyst would ask the interactants what they were thinking when 
interacting although conducting stimulated recall where the analyst views the 
videos with the recorded individuals can be used as a procedure when 
conducting Interaction Analysis (see Jordan & Henderson, 1995). Rather, in 
interpretive video-based research interpretations about the observed behavior 
are done without longing for the individuals’ own judgments about their 
behavior (Streeck & Mehus, 2005). The interpretive validity is potentially 
threatened in a quasi-experimental interaction setting where the participants 
might have a different orientation towards interaction and collaboration in 
comparison with naturalistic real-life situations. However, even though the 
participants were invited to the setting to collaborate on specific tasks, the 
interaction contents during the collaboration session were not controlled in any 
ways.  

Although I studied how social presence is displayed in interaction and not how 
the participants really felt their mutual social presence, some of the theorized 
perceptual social presence dimensions (Biocca et al., 2001) were difficult to 
validate by observing interaction. For example, I interpreted mutual 
understanding to occur when the team members addressed that they had heard 
one another and showed comprehension to what the other means by for 
example rephrasing, not necessarily showing only agreement with the other. 
However, instead of limiting the analysis to pre-theorized social presence 
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dimensions and their perceptually formulated definitions (Biocca et al., 2001), 
the empirical study in this dissertation was expanded to include also a more 
data-oriented analysis of how the team members used the different resources of 
interaction enabled by virtual worlds to account relational and mutual 
emotional information in interaction. 

Data sessions are a standard practice for validating observations and 
interpretations in the video-based analysis of interaction (Heath et al., 2010, p. 
102; Jordan & Henderson, 1995). In data sessions, video data is exposed to a 
large number of researchers from varying disciplines for doing “interpretation 
checks.” Receiving insights, questioning, and the alternative ways of 
interpreting from others reduces the influence of the analyst’s personal 
preconceptions when making interpretations (Knoblauch et al., 2015, p. 95). 
Data sessions had an important role when conducting the analyses for this 
dissertation. Using this procedure ensured the interpretation of the recorded 
individuals’ behavior relying on their own understanding about the situation 
and not the analyst’s prior knowledge of them, as some of the recorded team 
members were familiar to the analyst.  

Generalizability of findings is an important part of assessing the validity of the 
study. Generalizability refers to assessing to what extent the findings from the 
studied teams and situations can be extended to other teams, times, or 
situations than those that were in the focus of the conducted study (Maxwell, 
1992). Even though generalizability is not in the center of interpretive video-
based research, researchers can assume that findings from specific social 
situations can have relevance beyond that specific situation to human behavior 
in other contexts as well (LeBaron, 2005). Also, interaction analysts usually 
avoid illustrating their findings with only a single instance of interaction from 
data (Arminen, 2005, p. 70). By making detailed comparisons between several 
instances, analysts can find both regular patterns as well as deviant cases in 
interaction (Jordan & Henderson, 1995). In the current study, several episodes 
were compared to search for the patterns of initiating and maintaining social 
presence across the observed teams.  

However, the quasi-experimental research setting leads to somewhat limited 
possibilities in generalizing the results to real virtual teams. The conducted 
study was an exploratory simulation of virtual teamwork with student 
participants and artificial tasks. While this setting gave a unique possibility to 
explore social presence construction in virtual worlds in a detailed manner, one 
should be cautious in generalizing the findings to real virtual teams and engage 
in further research with real virtual teamwork in virtual worlds. The 
interactional patterns constructing social presence might be different in real 
virtual team collaboration settings. The observed patterns for constructing 
social presence might partly result from the team members “personal styles” 
although the demonstrated interactional patterns for constructing social 
presence were observed to be prevalent across the studied teams.  

Since the current empirical study with its interpretive research approach was 
exploratory in nature, it aims foremost at providing an empirically grounded 
refinement for the theorizations on mediated social presence. Thus, I rely on 
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Eisenhardt (1989) when arguing that the dissertation findings aim at 
generalizing more to theory than to population. This dissertation provides an 
opening for gaining empirically grounded understanding about social presence 
as an embodied and socially constructed phenomenon in virtual worlds. 

6.5 Limitations 

In this section, I address the limits of the conducted study. First, the developed 
collaboration space and avatars in Second Life are considered. The 
collaboration space in Second Life was designed to have only specific elements 
and objects that the team members could use during their interaction (e.g., a 
virtual whiteboard for conducting tasks). In addition, the pre-given avatar 
appearances resulted in female participants in using male avatars, which may 
not have been an optimal choice. Although the three avatars were meant to look 
uniform and neutral, the fact that the participants could not select their avatars 
themselves might have influenced their strategies and willingness of using 
them.  

Second, Second Life was a rather new collaboration environment for all 
participants, which might have had an influence on how they sought to use it 
and what features caught their eye. The background information of the 
participants revealed that few of the participants had experience about Second 
Life and virtual environments. However, these participants were both those who 
showed active participation to virtually embodied interaction and playful 
actions and those who ceased from interacting other than during tasks. Still, 
Second Life competence is a factor that should be considered for future 
reference.  

Third, given that a key idea in microethnography is to collect data from 
naturally occurring interaction, meaning that the studied interaction would 
have occurred with or without the researcher’s presence (LeBaron, 2005), this 
principle needs to be discussed in relation to this dissertation study. Although 
the analytical strategy in this dissertation applies interpretive video analysis 
strategies such as Interaction Analysis and microethnography, the data 
collection strategy makes an exception since the team members were invited to 
the setting to collaborate. However, the recorded interaction for studying the 
construction of social presence can be considered natural since the conducted 
quasi-experiment was originally designed for a different purpose.  

The research setting was originally developed as a pilot study for investigating 
the impact of visualized psychophysiological data on the perception of social 
presence when interacting with others in Second Life. I used the questionnaire 
data from the setting in my master’s thesis (Kohonen, 2013). Although 
permissions were asked for using the video recordings as research data, dual 
data was initially collected only for checking what happens in the team 
interaction if something exceptional showed in the psychophysiological data. 
Interaction in the studied teams is natural insomuch that the team members 
were only given instructions concerning the tasks and questionnaires but no 
instructions on how to behave during the session. Thus, this assigned setting 
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was very useful for testing dual video strategy for capturing the construction 
social presence in interaction taking place in a virtual world. However, although 
experimental settings have been the norm when studying virtual worlds, 
observing virtual world interactions in natural and quasi-natural settings is also 
highly recommended (Schroeder, Heldal, & Tromp, 2006).  

Finally, although the collected dual video recordings provide a useful dataset 
for analyzing virtual world interaction and social presence construction, this 
data are not without limitations either. The VE video was recorded from a third 
person perspective from the researcher’s computer, which captures well the 
three team members’ avatar actions to a single recording. However, this 
perspective does not allow observing what each participant actually sees in the 
virtual world because this third person perspective records only what the 
researcher sees. Thus, it is not completely sure to what the participants are 
reacting in their screens at a given moment when observing RL videos. The 
recorded profile view to the participants in RL videos partially remedies this 
problem. The team members’ computer screens are visible in RL video, giving 
hints of their view to the virtual world, at least whether they are using a first 
person or third person perspective themselves. However, a profile view results 
in other limitations since it does not capture the facial expressions and hand 
movements of a participant from the front, which would have provided more 
certainty for interpreting their nonverbal communication.  

The recorded perspectives in VE and RL videos are choices that a researcher 
must make since analyzing multiple recordings at once is very labor intensive. 
For future settings, one way to solve limitations in relation to the recorded 
perspectives is to use software to record participants’ activity with the computer 
in addition to video recording them. Gamberini and Spagnolli (2003) 
introduced an “Action Indicator Augmented Display” to record actions with a 
joystick that participants used to move in a virtual environment. This technique 
also helps analyst’s work in detecting action sequences that are perhaps too 
rapid and overlapping to be observed from a video recording. This technique 
could be applied to record the participants’ keyboard use as well, for example 
the keys used for moving in Second Life. 

6.6 Recommendations for Future Research 

From the basis this dissertation, I recommend avenues for future research on 
social presence, virtual worlds, mediated social interaction, and virtual teams. 
Research efforts for more strongly uniting the perceptual and action-based 
approaches on mediated social presence should be made and not emphasizing 
one over the other. When developing the theories of social presence, efforts 
should be made to consider both the individual who perceives social presence 
and the interpersonal situation where this individual enacts social presence with 
others. Combining these approaches requires using mixed methods in the future 
empirical studies. 

Observational research on real virtual teams in virtual worlds should be 
continued to better understand the role of the interaction context and its 
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familiarity to team members’ behavior in virtual worlds. It should be observed 
how both task interaction and informal interaction, perhaps occasionally 
interrupted by individual work, naturally occur in the course of real virtual team 
meetings and affect the ways in which social presence in virtual worlds is 
constructed. Given that mediated social presence as an interactional 
phenomenon depends on the specific context where individuals have specific 
resources for communicating (e.g., text, audio, video, virtual embodiment, and 
the level of synchrony vs. asynchrony), comparisons between communication 
media for studying strategies for the moment by moment construction of social 
presence could be made as well. 

The empirical study of this dissertation applies a mix of different video-based 
analysis strategies based on ethnomethodology. Research on mediated social 
interaction, especially in the context of virtual worlds, could be directed to an 
even more scrutinized analysis by using for example conversation analysis (CA) 
to understand the sequential organization of verbal and nonverbal turn-taking 
in virtual worlds. Conversation analysis is a cognate approach to 
ethnomethodology, and as such both a theory and a method to approaching the 
construction of human social action (Sidnell, 2010). The roots of conversation 
analysis are in analyzing the structures of naturally occurring talk (Sacks, 
Schegloff, & Jefferson, 1974). Virtual worlds are novel interaction contexts for 
conversation analytic research and only a few conversation analytic studies 
specifically in the context of social virtual worlds such as Second Life currently 
exist (e.g., Berger, Jucker, & Locher, 2016; Locher, Jucker, & Berger, 2015). 
Thus, in addition to addressing social presence, future research efforts could for 
example address the discussion about Second Life elements (e.g., how and why 
certain aspects of Second Life were noticed and addressed by the new users and 
some not). Also, for example participation frameworks in virtual world 
interaction could be studied (Goffman, 1974).  

Engagement in playfulness when using virtual world elements is an intriguing 
study area considering collaborative work in virtual teams. Since it has been 
proposed that the use of virtual world elements, especially virtual objects and 
artifacts, foster team creativity (Alahuhta et al., 2014), future research should 
address the interactional mechanisms in creative team work in the context of 
virtual worlds. For example, video-based approaches could be more extensively 
used to understand how virtual world playfulness links to distributed creativity 
in virtual teams (Sawyer & DeZutter, 2009). In addition, the observations made 
in Paper IV invite for future investigations on the construction of transgressive 
culture in virtual worlds, especially its early emergence and potential 
relationship to other team activities and collaboration. Social presence practices 
could be studied also in the area of virtual and online gaming, for example if and 
how these practices have a relationship with the players’ motivation and 
engagement with the game environment and with one another. 

As new forms of computer-mediated interaction constantly arise, the 
interactional elements and choices that people can make when interacting 
require continuous investigations. In virtual worlds, people can engage in 
transformed social interaction, meaning that the users can amplify, filter, or 
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render non-existent communication cues with an avatar (Bailenson et al., 
2004). The ways in which users can control their nonverbal avatar behaviors 
can result in changes in how the nonverbal conduct of users is interpreted by 
others (Bailenson et al., 2004). This has implications for social presence as well 
when something that seems as an initiation for social presence with an avatar 
can actually be “social pretense” (Edirisingha et al., 2009). Since virtual worlds 
aim at approximating real-life like elements in interaction, such as shared 
spaces and embodiment, a possible expectation might be that virtual worlds 
provide elements for initiating social presence similarly as in real life. In relation 
to this, an interesting issue considering future research is to study what are the 
social presence cues that make us believe that there is a real other human using 
the communication medium, and not a computer-generated virtual agent, and 
how these cues should be enhanced (Biocca et al., 2003).  
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Appendix: Information for the 
Participant and Informed Consent  

I have translated the information provided for the study participant and the 
informed consent from Finnish to English for this dissertation. 

 
 
STUDY: aivoSenses 
 
INFORMATION FOR THE STUDY PARTICIPANT  
 

Thank you for your participation in this scientific research. Below, we provide 

information about the course of the study and the purpose of this research setting. If you 

wish to have more specified information about the aims and background of this research, 

we are happy to provide further information after conducting this research. This 

announcement includes information about the purpose of the research, the course of the 

setting, and other aspects such as the ethical code provided in human subject research.  

This research is conducted in collaboration with Aalto University’s Brain Research Unit 

(BRU), Enterprise Simulation Laboratory (SimLab) and Center for Knowledge and 

Innovation Research (CKIR). 

You are a suitable participant for this research because you are a 18–60-year-old person 

and in good health. Altogether 36 participants divided into 12 groups of three members 

are participating in this research. Your participation is voluntary and you can 

discontinue your participation in this research at any time without consequences. 

Purpose of this study 

In this research, we study how psychophysiological information affects the fluency of a 

virtual team meeting. 
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Course of the research setting 

1. At the beginning of the experiment, you will be given a virtual character (avatar) that 

you will use to participate in a virtual meeting in a virtual world with two other 

participants.  

2. Your team will be assigned short tasks that you need to solve together in the virtual 

world. During some of the tasks, you will see a visualization of your own and the other 

team members’ galvanic skin response and heart rate in your screen, in addition to the 

task environment and avatars. There are altogether eight tasks and the team will have 

ten minutes for conducting each task.  

3. After each task, you will be assigned a questionnaire form in the virtual world. This 

questionnaire is answered individually and the other team members will not see your 

answers. You will have five minutes for answering the questionnaire.  

4. There will be a joint debriefing session after the experiment where you will meet your 

team members face-to-face.  

The total time for participating in this experiment is approximately three hours.  

Risks and discomfort 

The measuring devices and methods used in this experiment do not include any risks of 

harming you. The participants can however feel discomfort when the physiological 

measuring devices are placed. In the questionnaires, you have the right to leave 

questions unanswered if they cause you discomfort.  

Benefits to the participant or community 

Participating in this research is an interesting experience for you regarding the use of 

new research methods and environments. In addition, your participation is valuable to 

scientific research. 

Compensation of the participation 

As a compensation for your time and effort, we will provide you with three movie 

tickets. Unfortunately, it is not possible to compensate the possible travel costs that 

participating in this research causes.  

Confidentiality 

In this research, data is gathered in two different ways. First, the participants’ actions in 

Second Life and in each experiment room are video recorded. Second, the participants 

are given a questionnaire after each task. All information gathered in this research is 

confidential and will not be given to third parties except when a further consent is 

received from the participant and when the law so requires. The research data gathered 
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from your participation will be used a part of a larger data corpus. During analysis and 

when presenting the results, the gathered identity information (name and contact 

information) will not be attached to the studied participants. Your identity information 

is safely stored separately from other data. All identity information will be destroyed at 

the end of this project. When the results are presented in scientific publications or in 

other affiliations, the study participants will not be individualized and they cannot be 

identified from the data. 

Participation and discontinuation 

You can freely decide whether you want to participate in this research or not. If you 

decide to participate, you still have the right to discontinue your participation at any 

time without consequences. In the questionnaires, you have the right to leave questions 

unanswered if they cause you discomfort and still keep participating in the experiment. 

In the rare occasion where circumstances so require, the experimenter has the right to 

discontinue your participation. 

Contact information 

If you wish to have further information about this research or you have any questions, 

you can contact: 

Research assistant Laura Kohonen 

Phone: 

Email:  

 

Responsible researcher, Professor Riitta Smeds 

Phone: 

Email:  
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INFORMED CONSENT TO PARTICIPATE IN A RESEARCH 
INCLUDING THE USE OF GALVANIC SKIN RESPONSE 
(GSR) METHOD IN SIMLAB RESEARCH UNIT 
 
 
I have read and understood the announcement about this research and 
received enough information about the course of the research setting. I have 
understood that my participation in this research is voluntary and I can 
discontinue my participation at any time without consequences. I have been 
informed that if I want to, the responsible researcher addressed below will 
provide me with further information about the general principles of this research, 
the progress of this research, and the results concerning myself.  
 
Only the researchers of AivoSenses group use my research data. However, the 
responsible researcher can let other collaborators join the data analysis and 
research for scientific purposes without asking for additional consent. The 
anonymity of participants is ensured when presenting the results. All 
commercial use of the results is prohibited. 
 
By signing this informed consent, I confirm my voluntary participation in this 
research.  
 
 
 
_____________________________      ____________________________ 
Signature of the participant                Date 
 
 
_____________________________      ____________________________ 
Name of the participant (spelled)   Identity number 
 
 
______________________________________________________________
Address of the participant 
 
 
 
Responsible researcher, Professor Riitta Smeds 
Email 
Tel 
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