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1. Introduction 

Virtual reality is here. Where it once was merely a futuristic gadget in science fiction, it is now 

something nearly anyone could have in their living room. 

The journey from science fiction to science fact has seen virtual reality (VR) advance from 

imagination to a pair of 3D glasses and wall projections. Now, VR is associated with head-mounted 

displays (HMDs) and different kinds of controllers that allow interaction with an immersive virtual 

environment. VR is more advanced than ever before. It is more interactive, more immersive, more 

in every sense: quite literally, in fact, as developers are working on providing for senses other than 

sight and hearing as well. Haptics is perhaps the closest to being widely applied with different 

kinds of gloves and suits in development. However, VR technology is still far from the holodecks of 

Star Trek where there is no need for wearable technology, or the virtual world of Matrix where 

one cannot tell the difference between the virtual and the real. 

VR is a multipurpose platform that can be used for anything from gaming to work to 

communication. It is already being used to connect people from around the globe, e.g. for 

multiplayer games and work meetings. Other uses include telepresence surgeries, virtual 

prototyping and combat simulations. In the future, VR will likely be used even more for the 

purposes of distance education and working from home. Being able to be present at a virtual 

office space, for example, would make working from home much easier and the need for 

commuting and office spaces much smaller. VR makes co-present, real-time interaction possible 

no matter the physical location of each participant. No matter the general image of VR is 

nowadays, it is a new way of communicating with others that could make distances meaningless. It 

is important to examine how interaction is built moment by moment in virtual spaces to 

understand it better. 

The materials used in this thesis are very familiar to me, as I was part of one of the student groups 

responsible for the recording sessions. The materials were recorded during a course on 

interactional linguistics with a focus on VR. Since then I have used the materials twice: on the 

course itself (group project and paper, Examining player responses to problems with perception 

and body awareness in Virtual Reality) and as the materials for a seminar paper on iconic gestures 

in VR. It felt only natural to continue working on these materials in my Master’s thesis. 
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The materials came before the research question and the aim of this study were clear. I had been 

planning to focus on iconic gestures once again, but then I read Goodwin’s (2007) article on 

environmentally coupled gestures (EnCGs). These gestures felt like a good continuation of some of 

my original ideas that concerned what is special about gestures in VR. EnCGs are gestures that 

“cannot be understood by participants without taking into account structure in the environment 

to which they are tied” (Goodwin, 2007, p. 195). There are also inscriptions which are EnCGs that 

leave a physical mark in the environment. The most important thing about both EnCGs and 

inscriptions is the environmental element without which the gesture loses its meaning. The 

element could be a drawing, or something in the landscape: in fact, the environment itself can be 

that ‘element’. 

VR is a whole new kind of environment to be coupled with gesture. While it shares many features 

with the real world, it is an artificial world full of its own quirks and characteristics that have yet to 

be fully mapped. There are things one can do in VR that one cannot in the real world. For example, 

one can draw shapes in the air and then pick these shapes up and move them around. These 

things could possibly alter the ways people use the same resources they use in the real world, for 

instance, gestures. It is interesting to examine EnCGs in materials collected in a virtual 

environment. A gesture which is completely meaningless when viewing the participant making it in 

the real world gains its meaning as it is viewed in the virtual world where the environmental 

element is visible. 

The focus eventually developed further into EnCGs in explanation sequences, and through 

repeated viewings of the materials, these sequences turned into two activities: the word 

explanation sequence and the route explanation sequence. As the analysis progressed, I noticed 

some of the issues from Hindmarsh, Heath & Fraser (2006) reoccurring in the materials. At that 

point the focus became clear: to examine those issues in VR. The issues will be discussed in detail 

in the next section. 

To summarise, the focus of this thesis are the interactional issues presented in Hindmarsh, Heath 

& Fraser (2006) as they present themselves in explanation sequences containing EnCGs, 

inscriptions or both. The issues are ‘fragmenting interaction’, ‘misleading avatars’ and ‘disrupting a 

world in common’. The aim is to see how these three issues appear in immersive VR and if and 
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how they affect interaction. Video recordings of naturally occurring interaction will be used to 

examine the issues. They contain 12 participants interacting in the Rec Room virtual space. 

The structure of this thesis is as follows: after this introduction, there will be a section that 

examines VR and interaction, and it will be followed by a description of the materials used in this 

thesis. The next section will introduce the theoretical background of this thesis, i.e. explanation 

sequences, gestures in general and EnCGs. Next is the analysis section which will be divided into 

four sections. The first will describe the explanation sequences found in the materials, and the 

others will each focus on one of the issues in Hindmarsh, Heath & Fraser (2006). This thesis will 

conclude with a discussion of the findings and possible future courses of study. 

The next section will begin the main part of this thesis, providing an overview of virtual reality and 

interactional research in VR.  
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2. Interaction in virtual reality 

Virtual reality (VR) is exactly what the name suggests. It is another world, a virtual version of some 

reality, but not necessarily one that parallels ours. Naturally, while there is only one reality, there 

are many virtual realities. Some can aim to be nearly identical to our everyday reality whereas 

others aim for the impossible. Games are a prime example of VR that can be anything from 

realistic to surreal, but it is generally thought that VR aims to imitate our reality as closely as 

possible. At least in one way, it does exactly that: “[Virtual reality] is a place that exists and that we 

can experience” (Sherman & Craig, 2003, p. 6). For what is our reality but a place that exists and 

that one can experience? VR being artificial complicates the relation between VR and reality 

somewhat, but that is a discussion for another thesis. The goal of this section is to provide a 

definition of VR from the perspective of this study and provide a literature overview of some 

relevant interaction research conducted in VR. 

There are almost as many definitions of VR as there are people who have researched it. For some, 

it is explicitly interactive and physically immersive (Sherman & Craig, 2003), while for others it can 

be anything from desktop screen accessed 3D worlds (Antonijevic, 2008; Kohonen-Aho, 2017) to a 

room-size set-up with projections (Chen, Clavel & Bourdot, 2014) – or a combination of the above 

(Hindmarsh, Heath & Fraser, 2006). VR is generally thought to be almost like a whole different 

world that appears realistic. The truth is, at least with current technology, that realistic might not 

be the word many would use when presented with the chance to experience VR. The thing to keep 

in mind, then, is that VR is no singular technology that can be defined once and for all. VR is a 

phenomenon that exists in many shapes and forms that use different technologies as the basis, 

from HMDs to projectors. 

The following quotes present a concise picture to start defining the kind of VR used in this study. 

Sherman & Craig (2003) describe VR as 

a medium composed of interactive computer simulations that sense the participant’s 

position and actions and replace or augment the feedback to one or more senses, 

giving the feeling of being mentally immersed or present in the simulation (a virtual 

world) (p. 13, emphasis the in original). 
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Similarly, Riva et al. (2007) write: 

VR has been described as a computer simulated environment with, and within which, 

people interact. Using visual, aural and haptic devices, the user can experience the 

environment as if he/she was part of the world. Further, because input devices sense 

the user’s reactions and motions, the computer modifies the synthetic environment 

in real time, creating the illusion of interacting with, and thus being immersed within, 

the virtual world (p. 46). 

Another definition which fits the VR used in this study comes from Reid (2002): 

VR is defined as an immersive and interactive three-dimensional 3D computer 

experience occurring in real time. VR applications use 3D computer graphics, which 

respond to the user ’s movements, thereby giving the user the sense of being 

immersed in the virtual environment (p. 559). 

These definitions capture the essential elements of the type of VR that is the focus of this study: 

immersive and interactive. Interactive means that a user is not a passive presence in the virtual 

environment. They can interact with it, even alter it as the environment responds to the users’ 

actions. Immersive is a rather more complex concept. Immersion can be physical, mental or both, 

with physical here meaning sensory (hearing, vision, possibly even touch). A simplistic definition of 

immersive VR could be “immersion into an alternate reality or point of view” (Sherman & Craig, 

2003, p. 7), and this is achieved by “the property of a VR system that replaces or augments the 

stimulus to the participant’s senses” (Sherman & Craig, 2003, p. 9). Immersion is key in VR, 

especially so in the case of VR that utilises HMDs. The first stage of immersion with immersive VR 

is physical as one enters the virtual world, and the second stage is mental immersion. Of course, 

mental immersion is not always achieved, but it is “probably the goal of most media creators” 

(Sherman & Craig, 2003, p. 9). Improvements that affect physical immersion, e.g. better sensory 

feedback, more immediate interactive feedback, can help with immersion. 

Mental immersion is a “state of being deeply engaged” (Sherman & Craig, 2003, p. 9). It is a state 

of feeling as if one is in another place. Immersion is often used interchangeably with presence 

which is short for “sense of presence […], often thought of as the sense of ‘being there’” (North & 

North, 2016, p. 1 – emphasis in the original). It can also mean “being mentally immersed” 

(Sherman & Craig, 2003 p. 9). The definition of presence varies widely between different fields, 

but there is a unifying thread: presence describes, on some level, “a psychological state in which 
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your experiences are related to an environment different than the one in which you physically 

reside” (McCreery, Schrader, Krach & Boone, 2013, p. 1636). Using this concept of presence, “even 

if VR is usually described as a particular collection of technological hardware, it is also possible to 

describe virtual reality in terms of human experience” (Riva et al., 2007, p. 46). The concept of 

presence comes from telepresence, i.e. interacting with a real, remote environment through the 

means of computer-mediation. When compared with other computer media, other media offer 

the experience of looking at a real location (telepresence) or looking at a virtual world from the 

outside (gaming), whereas VR stands out as “the medium able to induce the experience of 

“presence” in a computer-generated world” (Riva et al., 2007, p. 46). Presence can also be 

described as the illusion of nonmeditation where a higher sense of presence means that the 

feeling of experiencing the environment through a medium is lessened (Riva et al., 2007). 

Bringing immersion and interactivity together in VR creates co-presence when multiple users 

access the same virtual space simultaneously. Co-presence (also, co-inhabitation) is the experience 

of being together in the virtual environment. The users can do things together and experience the 

same world at the same time, just as they can in the real world if they are in the same location at 

the same time. Being co-present is sharing a space and having common points of reference. In the 

case of VR, the participants do so virtually. The users can orient to the same things and recognise 

where the other is looking or what they are seeing. Of course, the level of technology affects how 

feasible that is. Sometimes the animation or graphics can be crude enough that mutual orientation 

becomes difficult. Yet, compared to other technologies such as video conferencing, these things 

are much more feasible. 

To summarise in Hindmarsh, Heath & Fraser’s (2006) words, this kind of VR is “multi-user Virtual 

Reality, which provides opportunities for participants to communicate with one another across 

distances and to work or interact within digital data spaces” (p. 796). It is immersive and 

interactive, and the participants can engage in co-present, real-time interaction with others that 

are not physically co-present. This is what interaction researchers focus on, answering a “clear 

need to consider the actual experiences of and participation in virtual environments. Indeed even 

typical descriptions of VR need to be clarified in relation to actual experience” (Hindmarsh, Heath 

& Fraser, 2006, p. 798). VR is no longer “just a topic of research for its own sake” (Sherman & Craig, 
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2003, p. xviii) but a medium of research, a platform for experimenting with technology and 

studying user experiences. 

Interest in immersive VR has fluctuated throughout the years with research following this trend 

(McGill, Boland, Murray-Smith & Brewster, 2015; Sherman & Craig, 2003). Technologies have 

come and gone with major affordable consumer products having come out only recently (HTC Vive, 

Oculus Rift, PS VR). Much of interactional research has been done with desktop VR, for example 

Second Life, a collaborative desktop-VR (Antonijevic, 2008; Berger, 2016; Kohonen-Aho, 2017), has 

been popular. The focus of research has shifted between technology and content, and there 

seems to be a constant cycle of advancing technology and then experimenting with it. In 2003, 

Sherman & Craig (2003) noted how VR was gaining interest at that time: “Virtual reality is a new 

medium brought about by technological advances in which much experimentation is now taking 

place to find practical applications and more effective ways to communicate” (p. 5). A few years 

later, Hutchison (2007) lamented on the rudimentary nature of technology of the time, and similar 

sentiments have been echoed by others around that time as well. Now, with the rise of the 

current VR technologies, “Virtual Reality (VR) is seeing a resurgence as a medium for work and 

entertainment” (McGill et al., 2015, p. 2143). There are still issues with the technology, most of 

which concern graphics and the level of realism (Barricelli, Gadia, Rizzi & Marini, 2016; Bombari et 

al., 2015). 

Right now, there is interest in the human aspect of VR: the users and their experiences. North & 

North (2016) note that “over the last few decades, the importance of user experience in virtual 

environment systems has become paramount, and this element is recognised as a critical 

component of the design and development of these systems” (p. 1). Similarly, McGill et al. (2015) 

write that “while VR HMDs in and of themselves are certainly not new, their increasingly 

widespread deployment does emphasise the need to consider the user experience of consumers 

in home or office usage” (p. 2143). Developers are calling for more research into user experiences 

so that technologies can be developed to better suit the users’ needs. As for this study, user 

experiences will be studied from a new angle as the study is entirely based on video recordings of 

naturally occurring interaction. Sherman & Craig (2003) write: “Research in virtual reality (VR) is 

turning the corner from being focused primarily on technology to an increasing focus on what can 

be done using VR – content is now driving the application” (p. xviii). Even though this aspect of 
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user experiences has become a focus area in VR research as of late, research into interaction in VR 

has not yet gained such traction: “The real-time organisation of interaction in VR is often 

overlooked or remains epiphenomenal” (Hindmarsh, Heath & Fraser, 2006, p. 799). Of course, 

over a decade has passed since the article, but interaction research in VR is still a relatively small 

field. 

VR offers unique possibilities for interaction research while imitating the real world rather closely 

in terms of interaction and available resources. This provides researchers with interesting 

possibilities to examine the participants’ actions and the ways they use resources, and a chance to 

find out if there are any resources that could be unique to VR. Of course, there are some issues 

that need to be solved. There are some who think that in different media (such as VR), humans 

and their actions would somehow change – perhaps even “transcend the limits of the flesh” 

(Hindmarsh, Heath & Fraser, 2006, p. 797). Some worry that interaction in and through such 

media would, on some level, be inauthentic. However, behaviour in VR is authentic, realistic with 

the major difference being that the environment is not physically real (McCreery et al., 2013). 

People interact in VR as they would in the real world, using the resources available in the setting 

just as they would in any other setting: “Although virtual spaces lack many of the affordances of 

physical interactions, the behavioral makeup of these environments is similar to the real world” 

(McCreery et al., 2013, p. 1636). 

VR as an interactional setting offers new possibilities for research that are either difficult to 

achieve in the real world, or simply impossible. One of these possibilities is the ability to alter 

perceptions by altering the virtual environment. For example, the age, gender or appearance of 

the participants, or the so-called non-playable characters (NPCs) which are controlled by an AI, can 

be altered to examine the effects such changes have on interaction (Bombari et al., 2015; Oh, 

Bailenson, Krämer & Li, 2016). In psychological research, one can study interactive media and how 

they affect emotions (Riva et al., 2007), and VR can be used in educational contexts as well (Tüzün 

& Özdinç, 2015; Yilmaz, Baydaz, Karakus & Goktas, 2015). 

Studying social presence in virtually embodied interaction is another area of research. Kohonen-

Aho (2017) used an action-based approach with video materials instead of for example 

questionnaires or interviews. When one uses such materials, the basis of the study is the 

individuals’ written reflections. By using video materials, it is possible to examine practices as they 
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unfold moment by moment as “[v]ideo recordings provide an access to the detailed actions of 

individuals when they engage in interaction” (Kohonen-Aho, 2017, p. 17). This approach to 

researching interaction in VR will be adopted in this thesis as well. Further related to the topic of 

this thesis, gestures in interaction, Chu & Hagoort (2014) used VR to examine the effects that 

disrupted gesture has on speech – and the other way around – by delaying visual representation 

of participants’ actions. 

The advances in technology have brought interaction in VR closer to interaction in the real world. 

Current VR technologies offer the possibility of real-time, face-to-face interaction inside a virtual 

environment regardless of the users’ physical location. Through avatars, the users can interact 

using speech and gesture, and they can orient to the environment and each other. The users co-

inhabit the same space, even if the space is virtual. The users are immersed in the virtual 

environment, and it will be interesting to see if and how interaction is affected by it. Action is 

situated in the moment and in the environment, and the latter is “also massively attended to and 

implicated in the intrinsic organization of action” (Goodwin, 2014, p. 200). When it comes to 

EnCGs, co-inhabitation of the same space is necessary. Gestures cannot be coupled 

environmentally, not in a manner that is fully understood by both participants, without having 

common points of reference, i.e. without co-inhabiting the same space. As the environment is part 

of the gesture, it needs to be shared, it needs to be mutually available for the gesture to be 

understandable. 

Luff et al. (2003) discuss general issues with interaction in VR in relation to the environment and 

its availability: “The production of an action, such as showing an object, relies on the individual’s 

ability to design his or her gestures and talk with regard to the standpoint or perspective of the 

other vis-à-vis the other’s environment” (pp. 54-55). However, there are moments during 

interaction in VR when “conduct is fractured – fractured from the environment in which it is 

produced and from the environment in which is received” (Luff et al., 2003, p. 55). In these 

moments, when the environment is unavailable due to some features of the virtual space, “these 

technologies [e.g. VR] can be seen to inadvertently fracture the relation between conduct and the 

environment in which it is produced and understood” (Luff et al., 2003, p. 73). Actions and the 

environment are interdependent: they are both parts of the ecology that co-operatively 

elaborates meaning in utterances and actions. These ecologies are what fractures during the 
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moments described above. Luff et al. (2003) further write that “[s]mall-scale, naturalistic 

experiments with a number of technologies reveal how even such an apparently straightforward 

activity, like a point, can be problematic when access to particular gestures of the environment is 

either unavailable or transformed in some way” (p. 78). 

There are many features in VR that can lead to such fracturing during interaction. These same 

features, among other things, can also lead to a variety of different issues in interaction. 

Hindmarsh, Heath & Fraser (2006) discuss some specific issues that concern interaction in VR. 

Three of these issues are fragmenting interaction, misleading avatars and disrupting a world in 

common. These will be the focus of this thesis as they unfold around environmentally coupled 

gestures that occur in explanation sequences. 

Fragmenting interaction means that there are some factors that cause interaction to fragment in 

VR due to the differences between the real world and the virtual world. The “production of action 

is situated in an environment and its intelligibility rests upon the availability of that environment” 

(Hindmarsh, Heath & Fraser, 2006, p. 806). If the environment is unavailable to the recipient, the 

action is unintelligible. The environment is not as fully available to all participants in VR as it would 

be in face-to-face interaction due to, for example, issues with the field of view or the sense of 

other’s physical presence. When using HMDs, the field of view is limited. The horizontal field of 

view in HMDs such as HTC Vive is often around 90 degrees when humans have a horizontal field of 

view of around 120 degrees (without considering limitations such as glasses). This combined with 

a lack of physical sense of presence can cause issues in, for example, trying to point out an object, 

or establish and maintain mutual orientation. As a more concrete example, pointing gestures can 

become longer due to the participant needing to first find the avatar of the pointing person and 

only then be able to look at what they are pointing at. 

Misleading avatars refers to problems that are caused by incorrect assumptions about others’ 

avatars. For example, one’s avatar might make it seem like the other is looking at something when 

it is not so. Furthermore, “it is hard for them [the participants] to ascertain what is visible on that 

other’s screen because their view on the world is not available” (Hindmarsh, Heath & Fraser, 2006, 

p. 811). This can lead to participants assuming their gestures are available to the others even if 

they are not actually looking at them. Problems can also occur with body awareness, e.g. acting 

based on the belief that one’s avatar has the same dimension as one’s real body. This could lead to 



 

12 
 
 

possible confusion on the part of others. The avatar’s orientation misleading others to think the 

person is looking in that direction. 

Disrupting a world in common refers to how “participants often presuppose mutual accessibility in 

shaping their conduct, only to find that how they see the world is incongruous with their co-

participant’s perspective at any particular moment in time” (Hindmarsh, Heath & Fraser, 2006, p. 

806). As this presupposition is false, they will eventually discover that “the scene is not available to 

the co-participant in the way they assume” (Luff et al., 2003, p. 55). As with fragmenting 

interaction, the participants’ field of view can affect interaction, and with pointing gestures, 

“referrers are usually not in a position to be able to see both the other and the object, and 

therefore attempts to produce actions that are subtly sensitive to the conduct of the other are 

rendered highly problematic” (Hindmarsh, Heath & Fraser, 2006, p. 807).  The main difference 

between the two problems is the other’s avatar being visible in the case of disrupting a world in 

common. The main problem here is coordinating action when the participants’ perspectives can 

differ significantly without them ever realising it. Hindmarsh, Heath & Fraser (2006) find that “the 

participants presuppose that what they see, and the ways in which to see it, is available to the 

other, just as they assume that the other’s perspective is available to them” (p. 808). 

Studying interaction in VR provides interesting possibilities as it shares similarities with any other 

context where interaction can be examined, with its own characteristics and quirks. It is a medium 

for human interaction, only newer than some of the more well-studied media such as the 

telephone. People have learned to interact through text on computers, to use the means available 

in that environment. They do so through VR as well: The difference is that VR resembles the real 

world with the possibility to use gesture and the environment, to express orientation and stance. 

The next section will describe the materials used in this thesis.  
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3. Research method and materials 

This thesis is a video-based study. No information has been gathered via interviews or 

questionnaires, or some other method that is based on individuals’ own reflections. This section 

will focus on describing the method and the materials. It will begin with a description of the 

method. The recording process will be examined next, including descriptions of the location and 

the equipment. This section will conclude with a description of the editing process. 

3.1. Analysing interaction in virtual reality 

The method of this thesis is based on conversation analysis (CA) (Sidnell, 2013; Sidnell & Stivers, 

2013). Gesture studies are used in the description of the gestures. This section will focus on 

describing the method of analysis, starting with CA and then moving on to gesture studies. A 

description of how the materials will be presented to aid the analysis will conclude this section. 

The goal of a conversation analysis is “to describe the intertwined construction of practices, 

actions, activities, and the overall structure of interactions” (Sidnell & Stivers, 2013, p. 2). 

Interaction is studied on a moment-by-moment basis as it unfolds over time. The data used in CA 

is recordings of naturally occurring social interaction that is interfered with minimally. The raw 

data is not used as such. Instead, the analysis is based on detailed transcripts that allow one to see 

things that might otherwise be missed. Indeed, transcription is a key method in CA. It is a tool of 

analysis, both aiding it and doing it (Hepburn & Bolden, 2013; Jefferson, 2004). Anything and 

everything must be considered potentially relevant (Hazel, Mortensen & Rasmussen, 2013) during 

both the analysis and the transcription process, as relevant details are not always the most 

noticeable ones. 

A conversation analytic study begins with an unmotivated viewing of the materials to find 

something of interest. Then, other instances of similar sequences of actions, i.e. practices, are 

collected until a reasonable collection is attained. During the collection process, the boundaries of 

the practice begin to emerge, and the analyst is eventually able to describe the practice and point 

out the common factors. The analysis continues by repeated viewings of each instance to map its 

sequential structure, resulting in a description of the practice. These descriptions can then be 

compared to find “the generic, context-independent properties of a practice – the properties, that 

is, which are independent of some particular instantiation of it” (Sidnell, 2013, p. 77). 
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In CA, it is the data itself that should contain “the evidence used to construct an analysis about 

what some bit of conduct is doing” (Sidnell, 2013, p. 79). It is the participants’ understanding(s) 

that are relevant. This understanding is displayed in subsequent turns, and they are “both a 

resource for the analysis of prior turns and a proof procedure for professional analyses of prior 

turns – resources intrinsic to the data themselves” (Sacks, Schegloff & Jefferson, 1974, p. 729). 

Some norms or practices may even be further pursued by a participant after failure, and others 

might be made explicit when they are about to be violated. The deviant cases where the recipient 

responds in unexpected ways are another source of information. These “often provide the 

strongest evidence for the analysis because it is here that we see the participants’ own 

orientations to the normative structures so clearly” (Sidnell, 2013, p. 80). Other kind of evidence 

come from the surrounding talk in the form of “regularities in the sequential environment in which 

the practice occurs” (Sidnell, 2013, p. 82). 

The sequential environment refers to the sequences that make up practices. In these sequences, 

“turns are connected with one another in systematically organized patterns or sequences of turns” 

(Drew, 2005, p. 89). In some sequences, turns can ‘demand’ a specific response. This is called 

preferred organisation: A sequence is preferred to unfold in a certain manner with an expectation 

of a certain kind of a subsequent turn. Turns, in turn, consist of one or more turn constructional 

units, i.e. TCUs. The term was introduced by Sacks, Schegloff, & Jefferson (1974), and has since 

been widely accepted. According to Selting (2000), “[a] TCU is a potentially complete turn” (p. 480). 

They are produced by participants “as internally cohesive units and delimit[ed] […] from 

neighboring units” (Selting, 2000, p. 511). Intonation, linguistic completeness, completeness of 

content – all these need to be examined to define a turn, as “TCUs and turns are the result of the 

interplay of syntax and prosody in a given semantic, pragmatic, and sequential context” (Selting, 

2000, p. 511). Yet, TCUs need not be complete in all senses, as they are created in speech, and 

speech does not always consist of linguistically or otherwise complete segments. Speech, and 

therefore TCUs, can be understood without such completeness. 

In addition to CA, gesture studies are used in this thesis as the basis of describing gesture.  Gesture 

studies will be described in more detail in sections 4.2. for gesture in linguistics and 4.3. for the 

environmentally coupled gesture. Another relevant concept, the explanation sequence, will be 

described in section 4.1. 
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The analysis in this thesis will proceed in the following manner: The materials will be first viewed 

repeatedly to locate instances of explanation sequences containing EnCGs. These sequences will 

then be transcribed. Both talk and embodied conduct will be shown in detail in the transcripts. 

Finally, each gesture will be described in detail, including its form, coinciding speech and 

environmental element(s). Instances of the phenomena will be presented as excerpts from 

transcripts and as screenshots to aid in the analysis section. Segments containing EnCGs and 

inscriptions have been transcribed using the conventions from Jefferson (2004) for talk and 

Mondada (2014) for embodied conduct. The focus areas in each excerpt will be differentiated by a 

different background colour. The following is an example from the transcript. Figure 1 illustrates 

the situation. 

(1)  GR1VID1 These things 

37 VR1: ^what’s ^around- #it’s around these- surrounded by these things. 
38          #fig1 
39 vr1: ^moves hands to initial position 
40          ^starts pointing at and outlining the trees 

Figure 1. VR1 making an environmentally coupled gesture. 

The participants will be referred to as VR1 and VR2 according to the usernames shown to others in 

the Rec Room virtual space. There is a total of 3 VR1s and VR2s in the analysed materials. Their 

groups will be identified in the description of each excerpt. The EnCGs and inscriptions will be 

marked in the figures as white arrows with grey borders for VR1 and grey arrows with white 

borders for VR2. 
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3.2. Data collection process 

The materials used in this study were collected by six student groups, each recording around an 

hour of audio-visual material at LeaF-infrastructure at the University of Oulu. The recording 

sessions were a part of a course on interactional linguistics. The hardware used was HTC Vive, and 

the software was Rec Room, a social VR game, and the materials were recorded using video 

capture and a Ladybug camera in the ceiling. The materials have been since edited so that all 

recorded streams have been combined to a single video showing all streams simultaneously in 

sync. This section will focus on the data collection process. Problems and difficulties faced during 

data collection will be addressed at relevant points. 

The recording sessions were held in October 2016. I was a member of one of the six student 

groups responsible for the data collection process. Each group recruited a pair of participants and 

recorded them engaging in different activities in Rec Room. Approximately an hour of material 

was collected by each group. The participants were not revealed the exact research focus the 

groups were interested in. They received information leaflets about the course and its subject, but 

specific terms relating to it were not used to prevent that knowledge from affecting the 

participants’ behaviour. Each participant filled out a speaker description form and a consent form, 

either before or after the recording session, and some groups interviewed their participants as 

well. 

The language used is English. All but one participant are non-native English speakers, and most of 

them are from Finland with Finnish as their native language. One participant has Spanish as their 

native language, and another has Indonesian. The only native English speaker is from the UK. Only 

three of the participants are women while the rest are men. The participants are between 19-34 

years of age, and eight of them are under 25. All participants are novice users with no previous 

experience with VR. Figure 2 shows two of the participants in the middle of a recording session. 

The student groups were responsible for the structure of the session and directing their 

participants. While they had some guidelines as to what they could do, the students were free to 

construct the sessions as they pleased. The aim was to influence the participants minimally. They 

were urged to do whatever they wanted, to explore the Rec Room virtual space and try the 

different activities that were available. The students remained in the same room to observe the 

participants, as their presence was not noticeable to the participants due to the HMDs blocking 
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their vision. Some groups decided to guide the participants to specific activities, but mostly the 

participants were left alone. There was one reason, though, which prompted the groups to guide 

their participants to other activities: lack of (spoken) interaction. The guidance did not always 

result in success. The groups had had limited time to test Vive and Rec Room before the sessions 

which meant they were mostly unfamiliar with all the activities and how each would ultimately 

proceed. Guiding participants to some activities might have resulted in little to no interaction as 

the activity did not require the users to interact. Some groups chose 3D Charades as the activity 

requires the users to interact with each other. 

Figure 2. Two participants in the middle of a recording session. The HMDs and hand controllers, as 

well as the Ladybug camera, can be seen here. 

While there were two participants present at the recording site in each session, there were also 

some random encounters with unknown users. These encounters ranged from short greetings to 

playing together and even longer conversations. They were made possible by not creating a 

private session in Rec Room. A private session would mean that each user is invited to the session 

by a host user, and no unknown users could enter. Instead, as is usual when playing an online 
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multiplayer game, the participants were placed in a random lobby upon logging in. This means 

that the participants could interact with others as well as each other. 

3.3. Recording session set-up and technology 

This section will describe the set-up of the recording sessions, starting from the hardware and 

then moving onto the software. The groups were not responsible for setting up the equipment for 

the recording session. Antti Siipo, the laboratory manager at LeaF, set up the VR equipment and 

used the recording equipment. 

Figure 3. Some of the equipment. Two beacons on the left, two on the far side of the room, and 

the Ladybug camera above. The computers for the headsets can be seen on the right and at the 

back. 

The VR set-up used in the recording sessions was HTC Vive, a wearable VR headset, also known as 

a HMD. It offers a fully immersive VR experience, and it has a room-scale play area where the user 

is tracked by 2 beacons, making physically walking around possible. The headset offers a 90-

degree field of view (human field of view is approximately 120 degrees), directional voice 

transmission and it has an integrated microphone and earphones. The hand-held controllers allow 
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the user to manipulate objects and move long distances through teleporting. Some of the 

equipment can be seen in figure 3. 

There are some things to consider when using Vive or any other similar VR headsets especially if 

there is more than one person in the same physical space. The equipment is not wireless. There 

are cables that restrict the movements of the participants, as do the beacons by limiting their 

range of movement. These cables can also become a hazard for the other participant(s) present in 

the same space as their vision is obstructed by the HMD. The lack of vision of the physical space 

can also cause participants to collide or hit each other or any others present. Vive does have a so-

called Chaperone system that “warns you about the boundaries of your play area” using the front-

facing camera to create a wire-image of one’s surroundings. This system is far from perfect, 

however, and does not always work in time to prevent accidents. 

The materials were recorded through video capture with Open Broadcaster Software for the in-

game audio and projection of Rec Room in-game footage and a Ladybug camera with MORE-

system to record a 360-video with high resolution in the real space. The captured in-game footage 

is not stereoscopic. The result was three streams of video material: one for the real space and one 

for each participant in the virtual space. Audio came from three sources: in-game audio, HMD 

microphones and overhead microphones in the real space. 

The software used was Rec Room, a social VR game, or a “virtual reality social club” as the 

developer Against Gravity describes it. It provides the users with a large virtual space where they 

can freely interact with both the environment and other users. Rec Room is not a system created 

specifically for studying interaction or other phenomena in VR, but a gaming system regularly used 

in real-world contexts. By using Vive (or another similar equipment) the user can take part in 

varied activities ranging from charades to basketball to simply hanging out with other users from 

all around the world in the form of a computer-generated avatar inhabiting the virtual space. The 

avatars’ appearance is pseudo-humanoid. They have certain human-like features, like upright 

posture, some facial expressions and hands with opposable thumbs, but they lack others such as 

arms connecting their hands to their bodies as well as a lower body. The avatars are also rather 

crude, and they do not differ in for example body size. 

It should also be noted that soon after the recording sessions described in this section, Rec Room 

received a major update that changed many of its features. There have also been other updates 
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since. Therefore, this thesis and the analysis it contains pertains to Rec Room as it was in autumn 

2016. The Rec Room described in this thesis is not an accurate depiction of the current software. 

The interaction is co-present, as the virtual space all users inhabit is the same. The users can form 

parties to keep track of each other and move between other locations as a group. Some of the 

activities in Rec Room include Paintball, Laser Tag and Dodgeball, but the ones relevant to this 

study are 3D Charades and Disc Golf. 3D Charades is a word guessing game where one user draws 

a card with a word on it, and then proceeds to explain it to the other user(s) without using the 

word itself. The users’ main tool is a 3D pen, a glue-pistol like ‘pen’ they can use to draw 3D 

shapes in the air, which is also referred to as ‘glue gun’ or ‘drawing gun’ by the participants. When 

another user has guessed the word correctly, the explainer must hit a button that reads ‘got it’ to 

get points the correct guess. The other relevant activity is Disc Golf which is exactly what the name 

would suggest. In the Disc Golf area, there is a 9-hole course that users can attempt to complete 

by throwing their discs from the starting point to the hole, i.e. a goal basket. The aim is to use as 

few throws as possible. 

The nature of the Charades game could become a problem with a study where it is important that 

the participants use both speech and gesture. The traditional rules of the game explicitly state that 

the players should not use words; that the words or phrases should be acted out. In the case of 3D 

Charades in Rec Room, acting out is replaced with drawing with the 3D pen. It is unclear how many 

of the participants are aware of these rules. There are some participants that acknowledge the 

rules, e.g. VR2 from group 1 says “I shouldn’t even say anything while doing this, but it’s hard to 

show” at one point. Even these participants do not strictly adhere to the rules. In any case, some if 

not even most participants speak in their attempts to describe a word, providing material for this 

study. 

Finally, I would like to present an interesting point. Due to this set-up, the recording session was 

different from how VR systems such as Vive are often used. A prototypical scenario of someone 

playing Rec Room using Vive would be a user being alone at home but engaging in a multiplayer 

game, with online rather than local multiplayer. This makes the VR part of the activity a social 

event, but as the user is alone in the real world, there is no need to for example watch out for 

other people in the same room. Playing alone is a usual occurrence due to the requirements of the 

VR system. Each user needs a set of equipment, including a computer, two beacons to track their 
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motions and an HMD with its controllers. The equipment needs space, as does the user, and 

relocating it requires effort. The price of VR equipment and all the other required things makes it 

rare for someone to own more than one set. In these conditions, recording someone using VR 

would mean recording only the participant’s actions in the real world and what they see inside the 

VR. However, this was not the case during these recording sessions. The participants were not 

alone, and this made the real-world part of the activity a social event as well. 

LeaF has two complete sets of equipment, each connected to a separate computer. This allows for 

the unique possibility of recording two participants interacting in VR and to capture both 

participants’ views of the situation. Combined with the stream from the Ladybug camera, one has 

a more complete view of the situation when compared to recording a single participant interacting 

with others. This way one can also control the situation if need be and monitor the participants’ 

actions more closely. Having two participants act together also raises the odds of recording them 

interacting with each other since random encounters can be rare inside the game. These 

encounters can also be short, since some users do not interact with strangers outside the 

requirements of an activity and others prefer to play alone or with friends only. This is the benefit 

of having two participants in the same physical space as well as the same virtual space: One can 

make sure they will be able to record real-time, co-present interaction. 

While some things can be fixed with proper editing (this will be further discussed in the next 

section), there are things it cannot fix. Among these issues are problems with no control over the 

point-of-view resulting in a lack of visibility. For one, there is no fixed camera angle everything is 

seen through in VR. There is only whatever the participants happen to look at. Considering the 

participants have freedom of movement, the focus of their gaze changes from moment to 

moment and hardly ever stays still, even when the participants are looking at a stationary thing. 

All of this can lead to missing a gesture or having only partial access to what the participants see or 

do. Similarly, the fact that the 360-degree footage from the Ladybug is cut at a certain point can 

lead to missing something if the participants are standing right at that point. Some of participants 

even had their backs towards the centre of the room and therefore also the Ladybug. 

Some of the above problems have possible solutions. One technological solution to point-of-view 

problems would be to capture the recorded scene fully, i.e. using a program that creates a file that 

makes the captured footage into a virtual space that can be observed from any angle. One such 
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possibility could be Vive’s own software that is advertised on the company website. Another 

possible solution could be having a third participant act as a sort of ‘camera’, and recording the 

situation from an outsider point-of-view similarly to how recordings outside of VR are made. 

3.4. Editing the videos 

While some of the materials had been already edited after the recording sessions in 2016, the rest 

of it have been stored unedited as multiple separate video files. There are three files for each 

recording session, as mentioned in the previous section: one from the Ladybug and two in-game 

streams, one from each participant’s HMD. As in the beginning it was not yet clear how much 

material I would eventually need, I decided to edit the materials myself to resemble the previously 

edited files. To do this, I had to learn editing from the beginning, as I had no experience with any 

kind of editing software. 

I had some help from Elias Mäenpää. He helped me learn the basics of Sony Vegas, and the first 

version of one of the videos was a cooperative effort. 

The process of editing these materials was ultimately rather straightforward, but there were some 

problems from the start. First, editing the original files turned out to be time-consuming. These 

files are around 10Gb and made the computer lag, and importing them to Vegas sometimes 

crashed the whole program. They would also not run properly on any computer, not even on the 

one at LeaF that is designed for video editing. Fortunately, the original files had been converted 

into lighter versions during the collection process in 2016. These versions of the files are around 

1,5Gb, and editing them is possible without long import times and slowing down the computer 

and the program. There is no noticeable difference in quality between the originals and the lighter 

versions. The only exception is the lighter version of group 1’s file: Its dimensions are different and 

the quality is somewhat poorer than the others due to a different file type. 

The first edit, even though it was not the intention, was a practice run. Through online tutorials 

and tips from Mäenpää, I learned how to sync the three streams using the audio tracks, and how 

to embed the VR streams over the stream from the 360-degree camera. The resulting video was 

acceptable, but during the editing of the next video I realised there was a better way to do it. At 

the time, I did not realise the difficulties in doing the same things, e.g. using the same dimensions 

and position for panning and cropping as on the first video, were mostly due to the different 
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dimensions and quality of the videos. The first video, even after a second try, is still not quite as 

good as the others due to the somewhat poorer quality of the recordings. 

To sync the streams, I used the audio tracks. As I was familiar with the materials due to previous 

experience, it was relatively easy to locate suitable points in the streams to sync them. In some 

cases, syncing was easy as all three streams started at roughly the same moment, or within 10 

seconds of each other, but with some groups each stream started at a completely different point, 

resulting in a difference of up to a minute. After syncing the streams, I cut enough from the 

beginning of the video so that all three streams would start from the beginning. However, due to 

different frame rates in data captured in-game and with the Ladybug camera, the sync is hard to 

maintain throughout the video. In hour-long videos, the streams are out of sync by approximately 

2 seconds by the end. 

Next, I had to choose an audio track for the video. I had three possibilities: either one of 

participants’ in-game audios or the audio from the overhead microphone. Mixed audio was not a 

possibility. Each audio track contained potentially relevant information. The overhead 

microphones were not suitable for this purpose. For one, there were a lot of surprisingly loud 

noises that crackled over speech. Most importantly, however, that audio track does not contain 

the in-game sounds. I chose the best participant audio track for each video based on how well the 

other participant’s voice had been captured. How much each participant was talking affected the 

choice as well. While the choice of audio track is important, there is always the possibility of 

consulting the unedited videos during analysis to clarify uncertainties. 
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Figure 4. The result of the editing process with the participants from group 6 playing Disc Golf. 

To summarise, the materials were edited so that all three streams can be viewed simultaneously. 

This included syncing the streams and embedding the in-game streams above the real-world 

footage, and choosing the appropriate audio track for each video. The result is shown in figure 4. 

As I started to go through the original edited videos during the editing process, I realised it was 

likely I would not be needing the newly edited materials. While I did finish editing the materials as 

planned, the finished videos were not as good as they could have been. I am planning to return to 

editing these materials at some point. For that reason, and for the benefit of any others who 

would like to edit these materials in the future, I would like to discuss some concerns with the 

materials. The nature of the materials makes it hard to keep them in sync throughout the video. 

Therefore, I would strongly recommend that any future edits would be made in smaller parts as 

opposed to syncing the full videos. This would eliminate the biggest syncing problems, as the lag 

towards the end of the video would likely not exceed one second. Another possibility would be to 

work around the lag by means of some editing tricks that I am currently unaware of, or by 

converting the streams’ framerates to match each other, if possible. In any case, the different 

frame rates cause some problems with syncing the streams. 

Another thing to consider is choosing a different file type for the final render. Five of the six files 

were rendered as .mov files, and the result is not as good as in the one file that was rendered 

as .mp4. However, choice of file type affects the file size, and more importantly, the rendering 
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time. The first rendering process took around 24 hours and the resulting file was over 100Gb. It 

was ultimately unusable as it would not run properly on any computer. The .mov files were the 

smallest, but .mp4s were not large either. From comparing these two files, I would recommend 

rendering the edits as 720p .mp4s. This ensures the quality remains good without making the files 

too large. 

The next section will introduce the concepts and theories that are relevant for the focus of this 

thesis.  
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4. Explanation sequences and environmentally coupled gestures 

This section will focus on introducing the concepts and theories that are relevant for this thesis. 

Explanation sequences will be covered first. The next part will focus on gestures, providing an 

overview of relevant concepts in literature. The final part will focus on environmentally coupled 

gestures (EnCGs) and related concepts. 

4.1. Explanation sequences 

Explanations are common in human interaction. Whether it is a teacher explaining a new concept 

to students, a local explaining a route to a tourist or a friend explaining the plot of a movie to 

another, the situation is as everyday as can be. “[I]n person, explanation, in common with most 

face-to-face communication, are typically multimodal” (Tversky, Heiser, Lee & Daniel, 2009, p. 

119), meaning an explanation is likely to contain gesture and other such modalities in addition to 

speech. Explanation as an activity can be divided into different kinds of sequences, which are 

“course[s] of action implemented through talk […] that typically consist of more than one turn” 

(Waring, Creider & Box, 2013, p. 251). Furthermore, according to Tversky, Heiser, Lee & Daniel 

(2009), 

“[l]ike narratives, explanations have a discourse structure consisting of a beginning, middle, 

and end. For explanations, the beginning is an introduction, the middle, a step-by-step set 

of procedures (some with qualifications and embellishments), and the end, an indication 

that the task has been completed” (p. 120). 

The main context for this thesis will be word and route explanation sequences. These sequences 

can be distinguished as certain kinds of sequences because there are recognisable characteristics 

that repeat themselves in one form or another. For example, a word explanation sequence of the 

kind seen in the materials includes explanation turns and guessing turns. A route explanation 

includes referring to the surroundings in some manner while trying to direct another participant to 

some location. This section will proceed with a literature overview of word and route explanation 

sequences. 

Researching explanations in interaction has been done in widely differing contexts with each 

producing different types of descriptions of explanation sequences. Some name the sequences as 

specific activities, such as word or vocabulary explanation (Morton, 2015; Waring, Creider & Box, 

2013), or route explanation or description (Emmorey, Tversky & Taylor, 2000; Tversky, Heiser, Lee 
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& Daniel, 2009). Others simply described the activity as explanation (Koole, 2010, 2012) without 

further classifying what is happening. Sometimes the descriptions of explanation sequences are 

produced on the side (specifically Brown & Brown, 2010 and Brown & Friedrichsen, 2011; also, 

Morton, 2015) while the focus of the study is some other element of interaction. 

Explanations can be organised sequentially in different ways. Two of these are the discourse unit 

format and the dyadic format, i.e. the single-handed delivery of an explanation and a more 

dialogue-like structure, respectively (Koole, 2010, 2012; Waring, Creider & Box, 2013). The latter 

can contain discourse units as a part of the explanation, but the overall structure focuses on 

dialogue between explainer and recipient. The discourse unit format is “a monologue-type of 

extended turn” (Koole, 2012, p. 1911) where the explainer produces a turn with the aim of 

explaining something to the recipient. The recipient can “do a variety of recipient actions such as 

acknowledgment (a claim of understanding) or repair initiation (a claim or demonstration of not 

understanding)” (Koole, 2010, p. 187). The dyadic format produces explanation sequences where 

each turn by the explainer is trying to lead the recipient to explain the answer to their own 

question. The recipient answers the explainer’s pre-expansion questions to do so. Although these 

formats are based on word explanation sequences, the materials for this thesis suggest that they 

can be applied to route explanations as well. 

There are two broad approaches to explaining something: the analytic approach and the animated 

approach (Koole, 2010). The analytic approach “features heavy reliance on talk, and such talk 

tends to invoke textual means such as word structure or prior text” (Waring, Creider & Box, 2013, 

p. 251). The animated approach “engages multimodal resources and offers a more “colorful” or 3D, 

if you will, rendition of how certain vocabulary items should be understood” (Waring, Creider & 

Box, 2013, p. 251). Morton (2015) and Waring, Creider & Box (2013) echo Koole’s (2010) division 

into analytic and animated. The latter is very relevant in the context of word explanation 

sequences in 3D Charades due to the drawings being a significant element of the activity. These 

drawings, in turn, invite the participants to engage in “the animated approach [which] deploys 

multiple semiotic resources including but […] not limited to explanatory talk” (Waring, Creider & 

Box, 2013, p. 254 – emphasis in the original). The materials in this thesis suggest that these 

approaches can be applied to route explanations as well as word explanations as in Koole (2010), 

Morton (2015) and Waring, Creider & Box (2013). 
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One of the possible combinations of semiotic resources used in the animated approach is gesture 

and talk. While “[t]he verbal explanation can stand alone without the gestures, [it is] clarified and 

enriched by the latter” (Waring, Creider & Box, 2013, p. 255). Gestures allow for more simple 

explanations as well. Verbal explanation can be characterised as abstract and dictionary-like in 

some cases, whereas gestures can offer more concrete explanations. Tversky, Heiser, Lee & Daniel 

(2009) further illustrate how gestures can be a part of an explanation: “Partly because they are 

both situated and embodied, gestures can support or even convey explanations in a rich set of 

ways” (p. 121). For example, “deictics can refer to particular aspects of a situation rather than 

others, directing and focusing attention on the critical aspects of a situation” (Tversky, Heiser, Lee 

& Daniel, 2009, p. 121), while iconics can possibly make interpreting an explanation and 

remembering it easier by representing physical similarities. Some kinds of descriptions lead to 

gestures being more likely. For example, “spatial descriptions elicit relatively large numbers of 

gestures” (Emmorey, Tversky & Taylor, 2000, p. 160). Gesture and talk combinations are, as such, 

rather independent, they can also be environmentally coupled “in that their meaning is only 

recoverable from or deeply entwined with the material surround” (Waring, Creider & Box, 2013, p. 

258). In these cases, the environment is a crucial element, and without it, the explanation can be 

interpreted only partially if at all (Goodwin, 2007). 

As a specific kind of activity, word explanation sequences have one common nominator: A word is 

explained during the sequence. The context, for example teaching, affects what kinds of 

explanation sequences are likely to occur. For one, if the activity is vocabulary instruction in a 

second language acquisition (SLA) context (Mortensen, 2011; Waring, Creider & Box, 2013), the 

word will likely be repeated throughout the explanation sequence. In any case, the main context 

for research on word explanation sequences has been teaching. Research has been done in 

vocabulary instruction contexts (Mortensen, 2011; Waring, Creider & Box, 2013) and other 

teaching contexts (Morton, 2015). “Explaining vocabulary calls upon one's knowledge of the 

vocabulary and ability to make that knowledge accessible” (Waring, Creider & Box, 2013, p. 249), 

meaning one needs to understand the word and use that understanding to explain the word. 

Mortensen (2011) discusses word explanations specifically in an SLA/foreign language acquisition 

context. He focuses on teaching new lexical items ‘on the go’, i.e. embedding teaching new 

linguistic material into the ongoing interaction. Teachers can include word explanation as a part of 
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the lesson in a planned-for manner and by identifying possible problems during ongoing 

interaction. The latter can be self-repair, i.e. the teacher identifying a possible problematic word in 

their speech and then explaining it, or asking the students if they have understood. It can also be 

other-initiated repair where the students point out a problematic word. According to Mortensen 

(2011), “in both ways, a word or words are identified in the ongoing interaction and made relevant 

for more or less formal instruction” (p. 136). One important observation in Mortensen (2011) is 

the possibility that repeating a part of the explanation can serve as a repair initiation. Repair 

initiations can signal interactional trouble, locate a trouble source, identify the kind of trouble in 

question, display how the repair is to be accomplished and/or suggest a repair method 

(Mortensen, 2011). 

The other relevant activity in the context of this thesis is the route explanation sequence. Humans 

have “ways to communicate routes to others, including describing them, sketching them, or 

gesturing them” (Tversky, Heiser, Lee & Daniel, 2009, pp. 126-127). Using methods as mentioned 

above, people instruct others by describing possible paths through the environment so that they 

can reach a specific place. As with word explanation, route explanation has been studied in foreign 

language acquisition contexts (Pochon-Berger, 2011), but also in experimental contexts (Emmorey, 

Tversky & Taylor, 2000; Tversky, Heiser, Lee & Daniel, 2009). Route explanations are often 

structured as monologue-like turns by the explainer where they explain to the recipient how to go 

about doing something. This fits one of the sequential organisations described in Koole (2010), i.e. 

the discourse unit format. 

Tversky, Heiser, Lee & Daniel (2009) write that “[t]he structure of routes, whether described, 

gestured, or depicted, consists of a sequence of actions, typically turns, on paths at landmarks” (p. 

127). According to Tversky, Heiser, Lee & Daniel (2009), the structure of route explanation 

sequences is as follows: a beginning, a middle and an end, similarly to word explanation sequences. 

The beginning of a route explanation sequence consists of orienting the recipient. Then, the 

middle is where the explainer locates a landmark or several of them, specifying actions taken at 

these points. The middle consists of several actions, typically turns, that are along the lines of ‘turn 

right/left’ as well as progressions such as ‘go down’. The sequence ends with a proclamation of 

completion, for example ‘you are there’. 
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The route explanation sequences described in literature (such as in Tversky, Heiser, Daniel & Lee, 

2009) are often long with each turn consisting of several TCUs. The length of the route being 

explained is of no consequence as in any case, there are at least two TCUs. For example, one could 

say ‘you do this, then you’re there’ which would be two TCUs. Cases with three or more TCUs per 

turn are more commonly found in literature. The sequences are often long with the last of them 

containing the arrival to the destination. The descriptions of route explanations in literature would 

suggest “a common underlying mental model for routes: a sequence of turns or actions at 

landmarks where distance and angle are schematized, that is, not specified” (Tversky, Heiser, Lee 

& Daniel, 2009, p. 129). 

There are some crucial elements to route explanations. These are, for example, referring 

expressions for objects and actions with static expressions for objects and dynamic for actions. 

Often gestures are used as well: deictics for pointing at places and iconics for demonstrating 

action. The two can be combined into a gesture that, for example, both points at a place and 

demonstrates how to go there. Sometimes the gesture can be both iconic and metaphoric at the 

same time. If one were to say, ‘go along the road’, while tracing a route on a map, the gesture 

would be iconic with respect to the road but metaphoric with respect to the action (Tversky, 

Heiser, Lee & Daniel, 2009). These kinds of gestures are also environmentally coupled; it is not rare 

for a route explanation to feature EnCGs, as both showing a route on a map or in the environment 

via gesture makes the gesture environmentally coupled. All in all, route explanations can revolve 

around the immediate environment with referred-to objects visible to at least the explainer, or 

they can revolve around distant landmarks that are referred to, not seen. 

During route explanation sequences, the explainer can adopt one of two perspectives. Emmorey, 

Tversky & Taylor (2000) call them the route perspective and the survey perspective. The use of 

these perspectives depends on the explainer’s perspective on the environment, whether their 

viewpoint is within the environment (route) or outside it (survey). “For a route description, the 

viewpoint is embedded within an environment, changing direction within it” (Emmorey, Tversky & 

Taylor, 2000, p. 170), meaning one is experiencing and navigating the environment from within. 

This kind of a perspective leads to directions such as ‘now you’ll see x, and to the left of it…’. “For a 

survey perspective, the viewpoint is external to the environment and above it” (Emmorey, Tversky 

& Taylor, 2000, p. 170). The explainer gives directions that contain relative terms such as south of 
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a landmark or going straight east. One can also adopt a gaze perspective. This perspective is an 

amalgam of the other two where the explainer is viewing the scene from its edge, i.e. as if they 

were describing a room from its doorway. The features of the environment affect which 

perspective is adopted. Several size scales or possible routes are the ideal for survey perspective, 

while one natural route with a single size scale is ideal for route perspective. Of course, mixing 

occurs. It is rather frequent, in fact, and perspective often changes when conditions change from 

one’s ideal to the other’s. 

Different explanation sequences become different activities due to the different contexts where 

they are applied. For example, a word explanation sequence in a teaching context naturally 

includes using and repeating the word in question, whereas in a word game context, there are 

rules prohibiting the use of the word. With route explanations, the activity forms around the type 

of route and its environment. One cannot generalise all explanation sequences of one type. What 

one can conclude, however, is that in each type of activity, there are certain structures that appear 

regularly. There are turns, someone who initiates it, someone who explains and someone who 

listens. In each type, these take recognisable forms that make the activity itself recognisable as 

what it is, i.e. an explanation sequence of some kind. These sequences are also inherently social, 

as they require at least two participants: an explainer and a recipient. 

4.2. Gesture in linguistics 

Everyone gestures, whether they notice it or not. One might point at something one is talking 

about, or emphasise their speech with hand movements. When these types of hand movements 

coincide with speech, they are called gesticulation (also referred to as gestures). These gestures 

are co-expressive with speech, with both elements expressing aspects of a shared meaning. When 

examined together, one can see that “the gestural and linguistic channels [exhibit] the same 

meanings” (McNeill, 1985, p. 352). Whereas language is considered as two systems, with one 

being form (sound) and the other meaning, gestures are considered different on a fundamental 

level: “They are conceived of as motivated signs, created on the spot that convey meaning in a 

global-synthetic way” (Müller, Ladewig & Bressem, 2013, p. 60). In gestures, the meaning is in the 

form. This section will focus on gesture and examine concepts that are relevant for this thesis. 

The view of gestures as co-expressive with speech is relatively recent. Before the latter half of the 

20th century, gestures were a marginal field of study. They were considered something separate 
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from speech and the meanings it carries. As visual recordings became available for research, 

Kendon first realised the connection between speech and gesture. He is considered “a pioneer in 

researching bodily behaviour with speech” (Müller, Ladewig & Bressem, 2013, p. 58). Commencing 

with his work, “gestures are regarded as parts of language itself – not as embellishments or 

elaborations, but as integral parts of the processes of language and its use” (McNeill, 2000, p. 9 – 

emphasis in the original). Kendon proceeded to work on the idea that gesture and language form 

two sides of the same process of utterance (Kendon, 1980; a more recent view in Kendon, 2004). 

McNeill introduced similar ideas in his 1985 article So You Think Gestures Are Nonverbal?. He 

“proposed a theory of language and gesture in which both modalities formed one integrated 

system” (Müller, Ladewig & Bressem, 2013, p. 58), challenging the traditional view where 

“gestures are assumed to comprise a channel distinct from speech” (McNeill, 2015, p. 109). These 

ideas have been further corroborated by various researchers, among them Goodwin (2014) who 

wrote that “rather than existing in a single modality, action is built by bringing together different 

kinds of semiotic phenomena, including arbitrary linguistic signs and gesture, into configurations 

where they can mutually operate on each other” (pp. 199-200). 

The dominant cognitive framework, in which all human phenomena are reduced to brain 

processes, influenced the development of gesture studies. Lately, there has been a move from 

examining what happens inside individuals’ heads to what is happening between people in 

interaction. This highlights the multidisciplinary nature of gesture studies: There is no one 

approach to studying gesture. Each researcher brings their own background, whether it is 

linguistics, sociology or psychology, into their research. Studying gesture can be done in different 

ways, from examining what happens inside people’s heads to examining what is happening 

between people, or from examining an individual to examining a group of people. This wide 

variety of approaches is visible when examining the ways McNeill, Kendon and Goodwin approach 

gestures. McNeill sees gestures as a ‘window onto thought’. His approach is cognitive; he 

examines what is happening inside an individual’s mind and views gesture as active participants in 

thought processes. Goodwin is at ‘the opposite end’ of the scale, so to say. He approaches gesture 

by examining its social, functional side, viewing it as a part of building shared frameworks in 

interaction. Kendon’s approach is in the middle ground, as his view of gesture is more pragmatic. 

For Kendon, gesture is an activity in interaction, something that can be observed by others. 
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McNeill (1992) writes that “comparing speech to gesture produces an effect on our understanding 

of language and thought something like the effect of triangulation on vision” (p. 11). Gesture is 

approached from an individual’s point of view as something cognitive inside the actor’s skin and as 

something that is a part of the same psychological structure as speech. This view challenged “the 

distinction of verbal versus non-verbal behaviour” (Müller, Ladewig & Bressem, 2013, p. 59), the 

cultural artefact of tending “to consider linguistic what we can write down, and nonlinguistic, 

everything else” (McNeill, 1985, p. 350 – emphasis in the original). McNeill (2005) further states 

that “it is profoundly an error to think of gesture as code or ‘body language’, separate from spoken 

language” (p. 4). Gesture is a part of the dynamic dimension of language, a part of “’inhabiting’ 

language with one’s being, thought, and action” (McNeill, 2015, p. 109). When this dynamic 

dimension of language combines with the static dimension, speech, the point where they intersect 

forms an “imagery-language dialectic that fuels speech and thought” (McNeill, 2005, p. 3). This 

dialectic is, in part, manifested in gesture.  

The Gesture Continuum (previously known as Kendon’s Continuum) was a joint effort between 

Kendon and McNeill. It is a way of differentiating between different kinds of modes of expression, 

all of them gestures in one way or another. The idea was first formulated by Kendon (1972) and 

then formed into a continuum by McNeill (1992). Even though the name might suggest otherwise, 

the Gesture Continuum is in fact four continua that can be used to differentiate types of gestures 

which are gesticulation (or gestures), pantomime, emblems and sign languages. These four 

continua are how optional or obligatory speech is, what is their relationship with linguistic 

properties, level of conventionalisation and character of semiosis. As gesticulation is the type of 

gesture this thesis focuses on, the Gesture Continuum will be examined through how it is located 

on these continua and contrasting it with the other three types where applicable. 

“’Gesticulation’ is motion that embodies a meaning relatable to the accompanying speech” 

(McNeill, 2005, p. 5). Presence of speech is obligatory with these gestures, and they lack all 

linguistic properties as well. This is the exact opposite of sign languages which require the absence 

of speech and have linguistic properties. Again, contrasting sign languages, gestures lack system 

constraints as well, and there are no recognisable forms that can be assigned to meanings. There 

is no well-formedness or not-well-formedness as with emblems, or standardisation and a system 

of phonological properties as with sign languages. Where sign languages have strict 



 

34 
 
 

conventionalisation and form standards that dictate what a sign means, gestures are freely formed 

in the moment. Lastly, there is character of semiosis, i.e. the differences in how meaning is 

understood from the gesture. Gesticulation is global and synthetic, with global meaning “the 

meanings of the ‘parts’ are determined by the meaning of the whole” (McNeill, 2000, p. 5) and 

synthetic referring “to the fact that a single gesticulation concentrates into one symbolic form 

distinct meanings that can be spread across the entire surface of the accompanying sentence” 

(McNeill, 2000, pp. 5-6). Contrast the above with sign languages that follow similar structures as 

speech, as both have linguistic properties. Where one gesture displays the whole meaning, sign 

languages and speech spread the semantic functions across a segmented, temporally proceeding 

structure. 

When presence/absence of speech and linguistic properties are examined together, they highlight 

a basic fact of gestures. Presence of speech leads to least language-like gestures, i.e. gesticulation, 

and its absence leads to most language-like gestures, i.e. signs. This reveals that “’gesture’ has the 

potential to take on the traits of a linguistic system” (McNeill, 2000, p. 4). In other words, if one 

considers speech a vocal modality and gesture a manual modality, only one of them takes 

linguistic properties. If the vocal modality takes linguistic system properties, the manual modality 

does not, and in those cases, the vocal modality becomes obligatory. This, then, “implies that 

speech and gesture combine into a system of their own in which each modality performs its own 

functions, the two modalities mutually supporting one another” (McNeill, 2000, p. 4). 

To summarise, here is how McNeill (2000) described gesticulation: 

[G]esticulation accompanies speech, is non-conventionalized, is global and synthetic 

in mode of expression, and lacks language-like properties of its own. The speech with 

which the gesticulation occurs, in contrast, is conventionalized, segmented, and 

analytic, and is fully possessed of linguistic properties. These two contrasting modes 

of structuring meaning coexist in speech and gesture, a fact of profound importance 

for understanding the nature of thought and language in general, and how they 

function in communication (p. 6 – emphasis in the original).  

Gestures are overwhelmingly a speaker’s phenomenon. Listeners do gesture, as well, but it is rare: 

“[G]esture production and speaking are virtually restricted to the same situations” (McNeill, 1985, 

p. 354). Similarly, “the majority of gestures also occur during the speaker’s actual speech 

articulation” (McNeill, 1985, p. 354). Gestures which occur during silences are still mostly 
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connected to speech. Such gestures are beats, which accentuate the rhythm of speech or highlight 

points of interest and/or relevance, or ‘conduit gestures’ that fill a gap in speech, where “speaking 

[is] temporarily transferred to the person’s gestures” (McNeill, 1985, p. 354). 

Gesture phases were first formulated by Kendon in the early 1970s (Kendon, 1980). There are five 

possible phases, and they are the building blocks of gesture phrases, i.e. gestures. A gesture unit 

has multiple gesture phrases that proceed from one to another without the limb returning to a 

rest position. The five gesture phases are preparation, stroke, pre- and post-stroke holds and 

retraction. A full gesture phrase starts with preparation. An optional phase, it has the gesturing 

limb move away from its rest position into the stroke’s starting point. Typically, preparation 

precedes the co-expressive speech segment. When the gesturing limb is in position, a pre-stroke 

hold can occur. Again, it is an optional phase where the limb is held in the stroke’s starting point if, 

for some reason, the stroke is delayed. In general, a hold is “any temporary cessation of 

movement without leaving the gesture hierarchy (in contrast to a rest, which means exiting the 

hierarchy)” (McNeill, 1992, p. 83). Stroke is the only obligatory phase in a gesture. It is the “peak of 

effort in the gesture” (McNeill, 1992, p. 84), expressing the meaning of the gesture and it is 

synchronised with the speech segments. After the stroke, another optional hold can occur. The 

post-stroke hold has the gesturing limb held in the final position of the stroke, again if, for some 

reason, the stroke is delayed. The final phase is retraction, i.e. the gesturing limb returning to a 

rest position.  

McNeill & Levy developed the gestural dimensions. These are four dimensions which overlap, 

none of them overpowering others (McNeill, 2015). These dimensions are iconic, metaphoric, 

deictic and beats. Iconic and metaphoric can be referred to as referential gestures, as they both 

“exhibit a meaning relevant to the concurrent linguistic meaning” (McNeill, 1985, p. 356). Each has 

unique characteristics but they do not form strict categories, instead bleeding into one another so 

that many gestures have characteristics from more than one dimension. Therefore, even though 

the dimensions are here referred to as iconic, deictic etc., a preferable way would be to refer to 

them as iconicity and deixis, and to the gestures as depicting dimensions. When the dimensions 

were still treated as categories, this mixing of the dimensions made it difficult to categorise 

gesture. One cannot say any category of gesture is more dominant as that would force a 

researcher to create a hierarchy. Due to no gesture being like the other, such hierarchies would 
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have to be in a constant state of flux to accurately depict the relationships between different types 

which is not realistic. Therefore, McNeill (2005) suggests the categories should be treated as 

dimensions: overlapping, none higher in hierarchy than another. “[I]n this conception [shift to 

dimensions], gestures are not flattened into categories but are accepted as rotund, 

multidimensional [entities]” (McNeill, 2005, p. 42). 

Iconic gestures “imply a correspondence between the form a gesture takes, e.g., a body posture, 

hand shape, and/or the trajectory and manner of a hand movement, and the person, concrete 

object, action, or motion event it depicts” (Mittelberg & Evola, 2014, p. 1733), “[presenting] 

images of concrete entities and/or actions” (McNeill, 2015, p. 111). Iconic gestures highlight 

semantic parallels: These gestures have “a formal relation to the semantic content of the linguistic 

unit” (McNeill, 1985, p. 354). The gesture’s “form and movement [express] something analogous 

to the event being described” (McNeill, 2005, p.24), meaning both the gesture and the speech 

share the same imagery. Not all aspects of the same meaning and imagery that speech expressed 

need to be expressed in gesture.If the utterance is along the lines of “goes up inside the pipe”, the 

gesture can be an upward motion. It does not have to ‘go inside something’ as well. 

Metaphoric gestures “demonstrate that references with gestures are not limited to concrete 

objects and events” (McNeill, 1985, p. 356) as they are “semantically parallel to sentences with 

abstract meanings” (McNeill, 1985, p. 356). These gestures, just like metaphors in speech, are 

affected by the cultural background of the person. As stated above metaphoric gesture and iconic 

gesture are referential gestures, referring to some kind of imagery: “Metaphoric gestures are 

similar to iconics in that they present imagery, but present an image of an abstract concept, such 

as knowledge, language itself, the genre of the narrative, etc.” (McNeill, 1992, p. 80 – emphasis in 

the original). “The gesture presents an image of the invisible – an image of an abstraction. The 

gesture depicts a concrete metaphor for a concept, a visual and kinesic image that we feel is, in 

some fashion, similar to the concept” (McNeill, 1992, p. 14). They are, “therefore, intrinsically 

more complex than iconics” (McNeill, 1992, p. 80). 

“Deictic gestures are pointing movements, which are prototypically performed with the pointing 

finger” (McNeill, 1992, p. 80 – emphasis in the original), but other things, such as extensible 

objects or another body parts, can also be the thing that is pointed with. A deictic gesture can be 

either concrete or abstract. It has “the obvious function of indicating objects and events in the 
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concrete world [but at the same time] most pointing gestures in narratives and conversations are 

of [the] abstract kind” (McNeill, 1992, p. 18). These abstract pointing gestures “imply a 

metaphorical picture of their own in which abstract ideas have a physical locus” (McNeill, 1992, p. 

18). 

The fourth and final type of gesture are beats which “are so named because they look like beating 

musical time” (McNeill, 1992, p. 15). The hand movements are short, simple and often quick, and 

“the hand moves along with the rhythmical pulsation of speech” (McNeill, 1992, p. 15). Compared 

to other gestures’ possible five movement phases, beats have only two movement phases: for 

example, up/down or in/out. Beats are gestures that “demonstrate parallels of pragmatic function” 

(McNeill, 1985, p. 359). They have no propositional content of their own. Beats are abstract visual 

indicators, emphasising “discourse-oriented functions where the importance of a linguistic item 

arises, not from its own propositional content, but from its relation to other linguistic items” 

(McNeill, 1985, p. 359). “Beats are defined as movements that do not present a discernible 

meaning” (McNeill, 1992, p. 80 – emphasis in the original), and they can be recognised by 

‘prototypical movement characteristics’. They can seem like the most insignificant type of gesture 

when in fact they can be quite important, as “beats reveal the speaker’s conception of the 

narrative discourse as a whole” (McNeill, 1992, p. 15). All in all, “the semiotic value of a beat lies in 

the fact that it indexes the word or phrase it accompanies as being significant, not for its own 

semantic content, but for its discourse-pragmatic content” (McNeill, 1992, p. 15). 

There is a highly complex relationship between speech and gesture content, and in some of the 

“various poses the hands may assume, we can also see manifestations of aspects of the content” 

(Kendon, 1980, p. 221). These hand movements are both shaped in parallel with the concurrent 

speech and its prosodic structure and express some iconic aspect of the content being expressed. 

This kind of iconicity can be expressed in gesture in different ways, and they are known as the four 

aspects of iconicity: motion, size, shape and spatial relation (Kendon, 2009; Mittelberg & Evola, 

2014). These four refer to how an iconic gesture represents the thing it depicts, and “provide 

dynamic movement information about the properties of objects or actions the speaker is talking 

about” (Kendon, 2009, p.8). In addition, they “may fulfil an adverbial or adjectival function 

communicating aspects of the manner of an action or the shape or relative dimensions of a given 

object” (Mittelberg & Evola, 2014, p. 1739). 
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The size and shape aspects of iconicity have the “form of an object [being] suggested” (Kendon, 

1980, p. 223). These two are sometimes difficult to distinguish, and both can be expressed in one 

gesture. For example, one might discuss an object and use their hands to form a shape that 

resembles the object in question. In such a case, it is unclear if only one aspect or two are being 

expressed as the imagery conveyed in the gesture draws from the gesturers mental image of the 

object. Co-expressive speech is important in these cases as it can provide clues as to how the 

gesture could be interpreted. The motion aspect of iconicity has “actions being directly described” 

(Kendon, 1980, p. 223). For example, one might move their hands to express the manner of the 

movement, something which might not be available as a lexical unit in the select language. The 

last aspect of iconicity, spatial relation, “suggests the arrangement of objects in space, the 

organization of space into sections or compartments, or the moving about of objects in space” 

(Kendon, 1980, p. 223).  

All the above-mentioned gestures co-occur with speech. This is a highly synchronised relationship 

where gestures are performed simultaneously with the production of co-expressive speech, 

meaning “utterances emerge within a microgenetic process in which language and gesture 

develop together as integrated but complementary meaning making resources” (Goodwin, 2007, p. 

195). The linguistic units that gestures synchronise with “have the same semantic and pragmatic 

functions” (McNeill, 1985, p. 361), and gestures “form meaningful, nonredundant combinations 

with the speech segments with which they synchronise” (McNeill & Duncan, 2000, p. 142). The 

two are co-expressive, expressing “the same underlying idea unit but in their own ways – their 

own aspects of it, and when they express overlapping aspects do so in distinctive ways” (McNeill, 

2005, p. 22). One modality can take meanings that are at best implicit in the other and display 

them, encode them, and “together speech and gesture present a more complete version of the 

meaning than either accomplishes on its own” (McNeill, 2000, p. 7). “[T]hus, both semantically and 

pragmatically, in terms of focus, the gesture and utterance [are] parallel expressions of meaning” 

(McNeill, 1992, p. 13). Not only co-expressive, speech and gesture are also complementary: 

“[They] refer to the same event and are partially overlapping, but the picture they present are 

different” (McNeill, 1992, p. 13). McNeill (1992) went on to write, 

My own hypothesis is that speech and gesture are elements of a single integrated 

process of utterance formation in which there is a synthesis of opposite modes of 

thought – global-synthetic and instantaneous imagery with linear-segmented 
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temporally extended verbalization. Utterances and thoughts realised in them are 

both imagery and language (p. 35). 

There is a tight bond between gesture and speech, as “speech and synchronous co-expressive 

gestures form a tightly bound unit, capable of resisting outside forces attempting to separate 

them” (McNeill, 2015, p. 112). Spontaneous information exchange is known to happen, and 

something expressed in gesture can be later recalled as speech or the other way around. This tight 

binding between gesture and speech is “an essential feature of how gesture unleashes dynamism, 

its intrinsic fluidity infiltrating the static dimension and bringing it to life” (McNeill, 2015, p. 112). 

Chu & Hagoort (2014) examined the effect that disrupting one had on the other, and noticed that: 

When gesture was disrupted, people delayed their speech to synchronize their 

gesture and speech. When speech was disrupted, people prolonged their gesture. 

Thus, the two systems appear to exchange information even after both gesture and 

speech have been initiated, supporting the interactive view that the synchronization 

is achieved through continuous interaction between the two systems both before 

and after they have been initiated (p. 1740). 

While it is not possible to simply generalise how gestures are used, “[t]ogether with speech, 

gestures are used as an available resource for the construction of the units of action out of which a 

conversation is fashioned” (Kendon, 1997, p. 114). Gestures can provide contexts for verbal 

expression to be interpreted in, adding “additional components of substantive meaning” (Kendon, 

2000, p. 53). They can also “contribute to the propositional meaning of an utterance” (Kendon, 

2000, p. 54). This can be achieved through providing context or additional substantive content, or 

by “giving expression to pragmatic aspects of the utterance” (Kendon, 2000, p. 54). Indeed, 

gesture and speech form a partnership through which utterance meaning is achieved. As Kendon 

(2000) further claims regarding the timing of gesture in relation to speech, 

any examination of this would make it quite clear that the gestures are organized in 

relation to the spoken phrases they accompany in such a way that we must say that 

they are part of the very construction of the utterance itself (p. 61). 

Wagner, Malisz & Kopp (2014) summarise some pragmatic functions suggested by Kendon (2004) 

as follows: 

[T]he “pragmatic” function of gesture can be modal when expressing a speaker’s stance, 

performative, when referring to the ongoing speech act or the interpersonal move made, 

parsing, when highlighting stretches of speech in a demarcative function, or interpersonal, 
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when referring to the speaker’s role or organizing the sequencing of turns (p. 211 – emphasis 

in the original). 

Many of the concepts described in this section will be used to describe the gestures that can be 

found in the materials for this thesis. There is, however, one crucial concept that is yet to be 

introduced. That concept, the environmentally coupled gesture, will be the focus of the next 

section. 

4.3. Environmentally coupled gestures and inscriptions 

Sometimes our gestures feature elements that are not a part of our own body. One might hold an 

object in their hand and use it as an element of the gesture, or point at something while referring 

to it in their speech. Such gestures are called environmentally coupled gestures (EnCGs), and a 

crucial element of their meaning is represented by an environmental element. Without it, they 

might become meaningless altogether. In addition to explanation sequences, these EnCGs are 

highly relevant in this thesis. This section will provide a description of EnCGs which will lead into a 

short discussion about ecologies in interaction. 

EnCGs can be defined with the same terms as the gestures described in the first of the two 

sections. The difference lies on the definitions of some researchers more than on the gestures 

themselves. In Goodwin’s (2014) words, 

[t]o ignore the environment that the participants are attending to, and focus only on their talk, 

gesture, and other embodied actions, is to draw an invisible analytic boundary at the skin of 

the actors. With such a boundary in place, crucial aspects of what they are doing together 

become inaccessible to analysis (p. 210). 

The previous section focused on gestures in general, describing different features and categories 

as well as the relationship between speech and gesture. These descriptions, however, focus on the 

form and movement of the gesture. EnCGs expand from this view of gesture to include elements 

from the environment surrounding the actor (Goodwin, 2007; Streeck, 2009). Goodwin (2007) 

wrote, 

I want to investigate a range of phenomena relevant to the organization of gesture that 

encompass not only psychological processes within the speaker, but also embodied 

participation frameworks constructed through the collaborative actions of multiple parties, 

and structure in the environment (p. 195). 



 

41 
 
 

EnCGs include an additional element from the environment without which the full meaning cannot 

be understood. It is not only the speech and the gesture that are needed to be able to fully 

understand the meaning of the multimodal utterance but the environment as well. These gestures 

are still scarcely studied for a rather simple reason: They bleed beyond the established 

frameworks’ borders.  

When an utterance contains EnCGs, one cannot understand the full meaning of it by examining 

just the gestures and their co-expressive speech because “such gestures are tied to different kinds 

of structures in the environment that are central to the organization of both what they are seen to 

mean, and to the actions being built through them” (Goodwin, 2007, p. 209). EnCGs are hardly 

simple. There are physical elements (objects, the environment, other participants) as well as the 

sequential environment (previous turns and larger contexts) that can be coupled with the gesture. 

As with gestures in general, EnCGs are “not only different from its individual parts, but greater 

than them in that no sign system in isolation is adequate to construct what is being said” 

(Goodwin, 2007, p. 199). To put it shortly, EnCGs show that “the scope of phenomena relevant to 

the organization of at least some gestures can extend beyond the skin of the actor” (Goodwin, 

2007, p. 209). 

On some occasions, EnCGs leave a trace. When this happens, and “the patterns of movement that 

trace a shape leave a physical mark on the surface [and] can move beyond gesture into inscription” 

(Goodwin, 2007, p. 206). This means that EnCGs become inscriptions the moment they leave a 

physical trace. Inscriptions might “fall beyond the boundaries of gesture” (p. 207), but there is a 

similarity between the two activities of using gesture to highlight something and inscribing 

something: a continuity of action. This “family resemblance”, as Goodwin (2007) calls it, shows 

that this act of drawing in the environment does not necessarily fall beyond the boundaries of 

gesture. The main difference is that even though the two might share same or similar movements, 

one leaves a trace while the other does not. As an example of the similarity between gesture and 

inscription, inscriptions as actions can function similarly to pointing gestures. Just as a pointing 

gesture refers to something in the environment, inscriptions can refer to something in whatever it 

is marking. 

EnCGs are inherently social in nature. As Goodwin (2007) writes, “[t]he environmentally coupled 

gesture is […] constructed as a communicative event by being performed right at the place where 



 

42 
 
 

its addressee is gazing. It is built to be seen” (Goodwin, 2007, p. 202). This is the result of 

systematic work by the participant making the gesture. EnCGs as well as other gestures and their 

production is embedded within participation frameworks that create “a shared focus of visual and 

cognitive attention toward both each other and relevant phenomena in the environment” 

(Goodwin, 2007, p. 203). These frameworks organise mutual orientation between speakers and 

hearers, organising talk-in-interaction and establishing the communicative status of gestures 

placed in them. For such a framework to be in place, the current activity needs to take place in 

such an environment that mutual orientation and embodied conduct are available for the 

participants. 3D Charades has both and provides a new functional context to examine EnCGs. 

An EnCG or an inscription with all its elements forms “a small ecology in which different signs in 

different media (talk, the gesturing body and objects in the world) dynamically interact with each 

other” (Goodwin, 2007, p. 199).  Goodwin (2014) went on to state that “as a method for displaying 

meaning in the natural world, gesture is organized within a larger ecology of meaning-making 

practices” (Goodwin, 2014, p. 202). These ecologies are combined of pieces that could perhaps be 

interpreted as such, but not as richly as they could be when examined together. Each piece forms 

a part of “a complex ecology in which a range of very different kinds of meaning-making practices 

[…] are brought together to build action by mutually elaborating each other, i.e. co-operatively” 

(Goodwin, 2014, pp. 209-210). These ecologies are dynamic and “capable of creative re-

arrangement to adapt to significant disturbances” (Goodwin, 2014, pp. 211-212). To return to the 

concepts introduced in section 2 of this thesis, these ecologies are the same as discussed in Luff et 

al. (2003). This means that the fracturing of ecologies that can occur in VR can cause issues with 

EnCGs as well. Luff et al. (2003) wrote that “the local environment pervades the ways in which 

people make sense of each other’s conduct and produce their own actions and activities” (Luff et 

al., 2003, p. 76). It is the intelligibility of this conduct that is at stake when ecologies fracture due 

to the environment’s unavailability. 

The next section will contain the main part of this thesis: the analysis of the materials. 
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5. The analysis of environmentally coupled gestures in virtual reality 

The focus of this thesis is examining how the problems presented in Hindmarsh, Heath & Fraser 

(2006) are represented in materials collected in Rec Room, with a specific focus on EnCGs in 

explanation sequences of two types. The issues are fragmenting interaction, misleading avatars 

and disrupting a world in common. The explanation sequences occur within two activities, 3D 

Charades and Disc Golf, and they can be divided into word explanation sequences and route 

explanation sequences. The problems will be examined with the EnCGs in explanation sequences 

as the focus. How is it that they present themselves in the use of these gestures in these kinds of 

sequences, and what are the kinds of issues they cause for the use of EnCGs in interaction. 

In the end, out of the total 6 hours of materials collected originally, around two hours will be 

examined. These materials consist of the videos edited during the collection process. As the focus 

became clear, EnCGs and inscriptions in explanation sequences, around half of those materials are 

examined more closely. These are the videos that contain interaction during the activities 3D 

Charades and Disc Golf. Of the six participant groups, three interact in these materials. Although 

the participants are referred to as VR1 and VR2, there are six participants in total. The participants’ 

group is specified in the introduction of each excerpt. 

The analysis section will be divided into four sections. The first will focus on describing the 

explanation sequences found in the materials. The others will focus on the issues presented in 

Hindmarsh, Heath & Fraser (2006), i.e. ‘fragmenting interaction’, ‘misleading avatars’ and 

‘disrupting a world in common’. These sections will begin with a summary and then proceed to 

examine the issue in several examples highlighting different aspects. Each section will focus on 

one issue, but it should be noted that some of the sequences examined cannot be said to 

demonstrate only one problem. Therefore, some of the sequences will be examined in multiple 

sections to better understand their complexity. 

5.1. Word and route explanation sequences 

The explanation sequences found in the materials for this thesis can be divided into two specific 

activities. These are word and route explanation sequences, and this section will focus on 

describing both activities as they can be seen in the materials. 
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Word explanation sequences cover a wide variety of sequences connected by one factor: They all 

include the explanation of a word. Using the features discussed in section 4.1., such as the two 

approaches and the two sequential organisations, it is possible to describe the word explanation 

sequences found in the materials for this thesis. The main activity itself, 3D Charades, involves the 

participants explaining words to each other, i.e. engaging in word explanation sequences. The 

nature of the activity (a word-guessing game) leads to the word itself not being repeated 

throughout the sequence, unlike in vocabulary teaching contexts. The sequences follow the 

animated approach, and the explainer utilises multiple modalities throughout their explanation, 

and the 3D pen allows them to draw 3D shapes in the air. As for the sequential organisation of the 

sequence, this activity follows the discourse unit format as it consists of monologue-like turns by 

the explainer. There is some dialogue, but this is mostly feedback from the recipient, as only the 

explainer is aware of the word due to the premise of the activity. 

The word explanation sequences have the basic structure of a beginning, a middle and an end. A 

pre-sequence forms the beginning, the middle the explanation itself, and the end consists of a 

correct guess and its confirmation. The overall structure of the middle depends on the participants. 

They can engage in 3D Charades in a variety of ways, from free play (no timer, started by simply 

moving to the stage and picking a card) to initiating a round (timer, started by pressing ‘play’ in the 

game menu), with the 3D pen or without it. In all the instances analysed in this thesis, the 3D 

drawings are used as a resource to structure the activity. These drawings also provide a fruitful 

environment for EnCGs as the participants use speech and gesture to refer to them. This means 

they are coupling their utterances with the environment by making the drawings the 

environmental element. At times, these drawings are in fact inscriptions, i.e. EnCGs that leave a 

trace. Iconic and deictic properties are most commonly found on these gestures. 

The pre-sequence can consist of the following stages: agreement to start a round, drawing a card 

and planning the explanation. The first stage can be verbal agreement by all or some participants 

or someone selecting ‘start’ from the game menu on their own and starting the game for 

everyone regardless of what they want. The second stage can be as simple as the explainer 

drawing one card and then moving on to the planning stage. It can involve drawing and discarding 

several cards until a suitable one is drawn, as well. The final stage involves the explainer thinking 

about the word and deciding how to explain it. The word explanation sequence is initiated by the 
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explainer, often either by making a statement that orients the recipient to the explanation or by 

simply starting to draw. The sequence consists of several turns where the participants, one 

explainer and one or more recipients, take turns. The explainer uses their turns to perform 

different actions to describe the word without using the word itself, e.g. drawing and using 

words/gesture. The explainer’s turns can consist of several TCUs. The recipient’s turns are guesses 

or requests for more information. The sequence ends with a correct guess turn, followed by a 

confirmation turn. The correct guess is comparable to the “claim of understanding” in Koole 

(2012). 

This structure is adhered to by the participants. This means that the explainer expects some 

responses from the recipient, especially when “the organization of the explanation invites 

[recipient] to produce tokens” (Koole, 2012, p. 1911). These tokens can be continuers, or tokens of 

acknowledgment or not understanding “that are locally relevant to the chunk of explanation 

contained in the immediately prior TCU” (Koole, 2012, esp. 1911). “Subsequent turns can 

therefore be considered as tokens of understanding of what precedes these turns” (Koole, 2010, p. 

186), meaning a lack of a subsequent turn can be taken as an acknowledgment of not 

understanding or a request for a continuation of the explanation. 

In the cases where the explainer clearly expects a guess, but receives only silence, the explanation 

often continues in one of two ways. The first is that the explainer does not change their plan, and 

the second is that they discard the previous plan. The latter can sometimes mean even starting the 

explanation completely anew. These restarts can be anything from discarding a previous drawing 

and making a new one to returning a previous point in the explanation and going in another 

direction than before. Restarts can occur after repeated wrong guesses as well as after repair-

initiations as either self-initiated or other-initiated repair. Mortensen (2011) observed that in 

explanations, the recipient repeating a part of the explanation can serve as a repair initiation. 

Should this repair initiation succeed, the repair is other-initiated. However, sometimes, the 

explanation continues unchanged regardless of how many guesses are wrong. This can lead to the 

failure of the explanation sequence. 

Route explanation sequences cover a wide variety of sequences. These sequences are connected 

in their general structure and the fact that they all accomplish one thing: They explain a route. 

Using the features discussed in section 4.1., such as the two perspectives and descriptions of used 
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referring expressions, it is possible to describe the route explanation sequences found in the 

materials for this thesis. The activity itself, Disc Golf, involves the players making their way from 

one hole to the next. Due to it not always being easy to see the beacon that shines over the trees, 

directing other participants to the next hole is a common occurrence. These instances are when 

route explanation occurs in these materials, and they involve directing others and working 

together to find the hole. As with word explanation sequences, these sequences follow the 

animated approach as the explainer utilises multiple modalities throughout their explanation by 

using for example EnCGs to refer to landmarks. Similarly, the sequential organisation of the 

sequence follows the discourse unit format with monologue-like turns by the explainer. 

As for route explanation specific features, the explainer adopts a route perspective throughout the 

sequences as their viewpoint is within the scene, not outside it. This is expected as when one is 

quite literally within the scene. The sequences in the materials are preceded by problems with the 

route, with either someone asking for directions or failing to reach a location. There is often some 

sort of verbal trigger that occurs before the sequence, such as a question, or an exclamation of 

frustration or failure. This leads to the explainer initiating a route explanation sequence. The 

explanations are a step-by-step guide to reach the intended location which is the next hole. These 

explanations consist of two or three TCUs that make one turn, with each TCU being a step on the 

route towards the goal. The environment (‘landmarks’, as per Tversky, Heiser, Lee & Daniel, 2009) 

is used to structure the explanation via the use of EnCGs with the landmarks coupled to the 

gesture. The sequence ends with an acknowledgment of the task being completed. 

5.2. Fragmenting interaction – ‘ohhh you guys are over there’ 

This section will focus on ‘fragmenting interaction’ as a problem in explanation sequences 

containing EnCGs. Three instances will be examined to illustrate the issue. The first two will 

involve the participants engaging in the Disc Golf activity, and both occur during route 

explanations with several EnCGs. The final instance involves the participants engaging in 3D 

Charades, and it occurs in the aftermath of a word explanation, referring to what happened during 

the explanation itself. 

‘Fragmenting interaction’ means that the environment is not available for both participants in the 

same manner or perhaps not at all. The environment has fragmented like a broken mirror. This can 

lead to actions becoming unintelligible, mutual orientation harder to achieve and pointing 
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gestures becoming events in and of themselves. Among other things, lack of a physical sense of 

presence and a narrower field of view can contribute to this issue. ‘Fragmenting interaction’ does 

not present an issue in everyday, face-to-face interaction as it does in situations occurring in VR. In 

Hindmarsh, Heath & Fraser’s (2006) words, 

when an individual asks a co-participant to look at an object at which they are pointing, that 

co-participant can usually see them in relation to their surroundings. They can simply look 

away from the body of the other to find the referenced object. Alternatively they may be able 

to see the other looking at an object out of the corner of their eye and be able to turn towards 

it. (p. 804) 

In a virtual environment, this is not always possible. Some of the things mentioned are even 

impossible with current technology. Due to the field of view being narrower, one cannot see the 

other from the corner of their eye. The users can also hear each other over long distances due to 

the in-game communication system. Finally, as they can teleport large distances at once, it is easy 

to get separated during an activity, for example a game of Disc Golf. In a situation where the 

participants have been separated for some time, perhaps without realising it, referring to or 

pointing at an object or a place is no simple task. They need to first establish mutual orientation. 

Of course, these situations are more prone to occur during activities that include moving around, 

such as Disc Golf, as in the following example. 

The first example has two participants, VR1 and VR2 of group 6, playing Disc Golf. They have 

recently finished one hole on the course and have been transported to the starting point of the 

next one. The participants do not know where the next hole is, however, and are now trying to 

find it. This is a route explanation sequence, and the gestures used during it are inherently coupled 

with the environment, as they all point out specific details about the environment or the 

landscape. Without those environmental elements, some of the meaning would be lost. In this 

case, the explanation ultimately fails, as VR2 does not know the location after the explanation any 

more than she did before. 
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(2) GR6VID2 I’ll just go and check 

63 VR2: *I’ll just ^go and check.^ * 

64  *turns towards the right direction 

65 vr1:  ^tilts head^ 

66       ^looks around^ 

67 vr2:        *leaves to check the path--> 

68 VR1: (7.0)*(1.0)^(4.0)^ 

69 vr2:      *passes the hole 

70 vr1:  ^follows vr2^ 

71 ( ): ( ) 

72 VR1: ^aahh, [yeah]. 

73  ^finds the basket^ 

74 VR2:       *[aah]. 

75     -->*     

76 VR1: okay, ^the basket is over here. 

77        ^starts moving back to the starting point 

78 VR2: (0.4) where.* 

79    *starts looking around--> 

80 VR1: (0.7)^# 

81    -->^ 

82 fig       #fig8 

83 VR1: at ^the ^light.# 

84     ^turns towards the light^ 

85          ^lifts hand to point towards the light^ 

86 fig      #fig5 

87 VR1: ^uhh, just (.) like (.) #beyond that #little #cliff there^, 

88  ^starts pointing towards the light                    -->^ 

89 fig     #fig6     #fig6   #fig6 

90 VR1: ^you can see the glowing thing^ ^([over] in# that#).^ 

91  ^lifts gaze and gesture higher^ 

92     ^points with both hands^ 

93 fig     #fig7 #fig7 

94 VR2:      [uh].* 

95         -->* 

96 VR2: ^ohhh (.) you guys are over there. 

97 vr1: ^turns back towards the start 

VR1 and VR2 continue to look for the route (lines 63-66), and eventually VR2 leaves the starting 

point to see if the route indicated by the sign is the one they should follow (line 67). A moment 

later VR1 follows her (line 70), but never catches up with her. The participants move separately 

along the same route, but VR2 misses the hole as they teleport forward rapidly and pass the hole 

without realising it (line 69). VR2 continues along the path while VR1 finds the hole and lets the 

other know (line 76). VR1 returns to the starting point at this point, but soon turns back towards 

the hole as VR2 asks about the location of the hole (line 78). VR1 then starts explaining where the 

next hole is to VR2 (lines 83-92). However, VR2 is far from VR1 and can only hear his voice, not see 

his gestures. VR1 seems to take VR2’s utterance ‘ohhh, you guys are over there’ in line 96 as 

confirmation of her having understood the directions rather than her realising she is in the wrong 
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place. All in all, VR2 is not sure if the route is indeed the one indicated by the sign due to not 

seeing the light that was pointed out by VR1. She does eventually receive confirmation of the 

route being correct, but only after they all have started playing. 

 
Figure 5. On the right: VR1 points towards the light indicating the location of the hole. 

There are four EnCGs in this sequence, all pointing gestures. The first EnCG occurs in lines 84-85 as 

VR1 starts giving directions to the hole. The gesture coincides with ‘at the light’ in line 83. The 

gesture can be seen in figure 5, and it is a right-handed point towards the location of the hole with 

the arm fully extended and the hand is held vertically. The environmental element of this EnCG is 

the thing being pointed at: the location of the hole. 

Figure 6. VR1 explains that the hole is located behind the cliff. 

The other three gestures form a gesture unit as the hands do not return to the rest position 

between the gestures. These gestures are also similar in form. The second EnCG in the unit occurs 
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in line 88, and it can be seen in figure 6. The gesture coincides with ‘just like beyond that little cliff 

there’ in line 87. It is a shake of the right hand that is fully extended into the direction of the cliff 

he mentions. The environmental element is the cliff. The third and fourth EnCGs in the unit occurs 

in lines 91-92. The fourth is the otherwise same as the third one but VR1 has lifted his hand higher. 

The third gesture coincides with ‘you can see the glowing thing’, and the fourth coincides with 

‘(over in that)’, both in line 90. The environmental element for the third is ‘the glowing thing’ that 

is being pointed at, i.e. the light that indicates the location of the hole. The fourth gesture is made 

with both hands, and it can be seen in figure 7. Here, the environmental element is the location of 

the hole. 

 
Figure 7. VR1 uses both hands to make the last pointing gesture. 

All of the EnCGs described above are a part of VR1’s explanation of the location of the next hole. 

During this explanation, issues with fragmenting interaction arise and make it harder to aim the 

explanation at the recipient. 
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The problems begin when VR1 is answering VR2’s question ‘where’ in line 78. He does not realise 

that VR2 cannot see him, only hear his voice, and therefore VR2 misses VR1’s explanation. For VR2, 

the environment is unavailable, and therefore VR1’s explanation becomes unintelligible. 

Throughout the route explanation, VR1 is oriented towards the hole and not towards the assumed 

location of VR2. There is a lack of mutual visual contact that has begun before the sequence and 

continues long after, and there is no way for VR1 to be certain there is mutual orientation. 

Furthermore, at no point before or during the sequence does VR1 confirm the mutual orientation. 

Indeed, VR1 fails to organise his actions within the relevant participation framework, nor does he 

build his actions for the recipient. He does seem to think he does, though. VR1’s actions suggest 

that he saw someone at the starting point of the course, mistook them for VR2 and initiates an 

explanation sequence aimed at that person near the starting point. His mistake is that that person 

is not VR2 and that they are not oriented to him. It is Neiltwo2, and he is in fact facing away from 

him. Had that person been VR2 and facing towards him, VR1’s explanation would have likely been 

available to her. 

Assuming mutual orientation and mistaking Neiltwo2 for VR2 are not VR1’s only mistakes. He 

misinterprets VR2’s actions at the end of his explanation, as well. The beginning of VR2’s utterance 

‘ohhh’ in line 96 functions as a change of state token (Heritage, 1984, 2005), meaning VR2 “has 

undergone some kind of change in […] her locally current state of knowledge, information, 

orientation or awareness” (Heritage, 1984, p. 299). This token is interpreted incorrectly by VR1. 

Where the rest of the utterance, ‘you guys are over there’, indicates that VR2 has found the others 

after being lost for a while, VR1 seems to take it as an indication that his route explanation has 

been successful. As this is not the case, VR2 receives no further information from VR1 and has to 

find the route on her own. 

There are many possible reasons for VR1 not realising their understanding of the situation is not 

correct. For one, the lack of a physical sense of presence makes it difficult to know where 

someone is in relation to one’s self. Keeping track of someone’s location is made even more 

difficult by the teleporting ability making it easy to get separated and by there being no difference 

in how well users hear each other no matter how far apart they are. It could be that VR1 assumes 

the person at the starting point to be VR2 due to hearing her voice as if she is right next to him. 

The usernames above the avatars’ heads are not easily readable from a distance, and Neiltwo2’s 
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username is in a colour that does not stand out as much as for example VR2’s does (figures 8 and 

9). VR2 and Neiltwo2’s avatars are also hard to tell apart due to beards and identical helmets 

(figure 9). In any case, the important thing is that VR1 does not realise this, and instead acts as 

though he has VR2’s attention, making his gestures according to that belief. 

Figure 8. VR1’s view of Neiltwo2 right before the explanation. 

Figure 9. VR2 and Neiltwo2’s avatars. 
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In any case, the explanation ultimately fails as the interaction fragments due to VR1 acting based 

on incorrect assumptions. The environment is not mutually available due to his actions. Without 

the environment, full meaning cannot be interpreted from the remaining elements. The failure to 

organise the gesture within the relevant participation framework can cause the gesture’s 

communicative status to become non-existent. If the gesture is not received, it cannot deliver its 

meaning. 

Another example of ‘fragmenting interaction’ occurs during the same activity in another route 

explanation sequence. The participants are from group 6. VR2 has been struggling with reaching a 

hole across a lake for some time, her throws never quite reaching across. Using EnCGs, VR1 

explains a possible route around the lake so that they all can proceed to the next hole. This 

example parallels one of the examples presented in Hindmarsh, Heath & Fraser (2006), as VR2 

needs to first look at VR1 before she knows where he is pointing. The environment is not mutually 

available before VR2 moves to make it so, but VR2 is unaware of this. The focus here will be on 

VR2’s point of view and on her actions. VR1’s point of view and the cause of his unawareness in 

this situation will be examined in excerpts 8 and 10 in later sections. This time the explanation 

does not fail as VR2 receives all the speech and almost half of the gestures, and it is enough for her 

to understand the route she could take. 

(3) GR6VID2 You should try to go like 

26 VR1: you should try to ^go^ (.) ^*go like*, 

27 vr1:         ^waves hand towards the coastline^ 

28         ^turns gaze there, repeats the wave^ 

29 vr2:          *bends down to pick up the disc* 

30        *picks up the disc* 

31 VR1: (0.4) ^*along the ^*coast, #first, 

32 vr1:       ^waves hand horizontally along the shape of the coastline^ 

33 vr2:        *starts to turn towards vr1* 

34 vr1:         ^turns gaze to vr2, repeats the wave^ 

35 vr2:          *now oriented to vr1* 

36 fig        #fig10 

37 VR1: *and then ^just like ^go (.) ^over those-those^ ^little,* 

38 vr2: *turns gaze a fraction to the left where vr1 is pointing* 

39 vr1:           ^turns back towards the coast   -->^ 

40             ^waves towards a point further down the coast^ 

41           ^waves hand in arches along the route^ 

42           ^looks further--> 

43 VR1: *uhh,^ ^[little [2bridges],^* (.) *maybe.2]* 

44 vr2: *turns more to the right, still looking at vr1* 

45 vr1:   -->^ 

46         ^turns back towards vr2^ 

47 vr2:      *glances to the left* 
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This is the whole route explanation made by VR1 during the sequence. VR1 begins the explanation 

before VR2 has oriented towards him. He points along the water’s edge, describing the route he 

thinks VR2 could take (line 26-35). However, VR2 is still oriented to the activity she has been doing 

so far, i.e. the game itself. She has been attempting to throw her disc a few times, failing each time 

as the disc falls into water, and the disc has reappeared at the starting point each time. After 

another fail, VR2 picks up the disc for another throw (lines 29-30). She then reorients herself to 

VR1 so that she can see where he is pointing (lines 33, 35 and 38). At this point, VR1 is half-way 

through his explanation. VR2 turns back to him near the end of the explanation, still holding the 

disc (line 44). 

 
Figure 10. Left: VR2 turns first to VR1. Right: VR2 then turns to look where VR1 is pointing at. 

There are several gestures in this excerpt, all made by VR1, and they can be divided into two 

gesture units between which the gesturing hand returns to rest position. In lines 26-28 coinciding 

with the word ‘go’ and lines 31-34 coinciding with ‘along the coast’, the gestures are waves made 

with the right hand that points towards the water’s edge while following its shape. The 

environmental element of these gestures is the water’s edge, or ‘coast’ as VR1 calls it. In lines 36-

39 coinciding with the word ‘go’ and in lines 36-41, coinciding with ‘over those- those little’, the 

gesture is again a right-handed wave that now points at some bridges on the other side of the 

water. The gestures also mimic the bridges’ shape. The environmental element here is the bridges. 

Both environmental elements in this excerpt are entirely virtual. Without the view inside VR, these 

EnCGs lose their meaning. 

While this excerpt occurs during the same activity as the previous one and the concerning problem 

is the same one, the issues that come up in interaction differ in some ways. Whereas in the other 

example, mutual orientation is never achieved, here it is achieved – although, not without effort. 

VR2 needs to turn to VR1 to be then able to turn to where he is pointing. A similar example is used 
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in Hindmarsh, Heath & Fraser (2006) to illustrate the fragmentation of interaction. One participant 

turns to the other and then to the pointed-at object which happened to be in the direction she 

was looking at originally. Here, VR2 is not exactly looking in the direction where VR1 is pointing, 

but she is oriented in the general direction of the water’s edge more than she is oriented towards 

VR1. This is due to her originally intended route being close to the water’s edge (on the opposite 

side from VR1) as well as her continued efforts to use that specific route. After eventually realising 

that VR1 is trying to redirect her to another route, VR2 turns to him so that she can orient herself 

to his explanation. 

VR2 is aware of VR1’s general location in this example of ‘fragmenting interaction’ and therefore 

does not need to search for him to be able to achieve mutual orientation. However, in the real 

world she might not have had to turn to him first to be able to look where he is pointing. In the 

real world, one knows where the other is more easily due to a larger field of view or the other’s 

physical sense of presence. In a virtual world, it is more complicated. This concerns not only 

orienting to each other but pointing gestures as well. With a larger field of view, one might be able 

to see where someone is pointing from the corner of their eye. Small head movements instead of 

turning one’s whole body might be enough when one can feel the other’s physical presence or 

hear their voice coming from a certain direction. All of this makes interaction more 

straightforward in the real world. As the above-mentioned things are not available in VR to such 

extents as they are in the real world, issues such as the one in this excerpt become more common. 

The point is that this interaction does not happen face-to-face. When the participants are facing 

each other, whether in the real world or in VR, there is no need to first orient to the person doing 

the pointing as the participants are likely already oriented towards each other. Sometimes 

interaction in the real world occurs so that there is no mutual orientation. These kinds of 

situations seem to be perhaps more common in VR, possibly due to the combination of an audio 

connection that is not affected by distance and the nature of the available activities, e.g. people 

proceeding through the Disc Golf course at different paces. Of course, this depends on the activity 

in question, as some activities, by nature, require constant mutual orientation.  

In any case, VR2 turns to VR1 when the latter is already half-way through his explanation as he has 

assumed VR2 can see him. She misses some of the gestures he makes due to this, but none of his 

speech due to the audio connection. Therefore, the meaning in VR1’s utterance is not completely 
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lost. The core meaning is in his words (lines 26 and 31, ‘you should try to go, go like’ and ‘along the 

coast’). With the aid of the other gestures, it is easy to see what part of the water’s edge ‘coast’ 

refers to as the two pointed-at elements in the environment are not far apart. As VR2 sees the 

other gestures, she can determine the route VR1 has explained without having seen the gestures 

referring to the first environmental element. It is still interesting how VR2 did not orient herself to 

VR1 earlier in the sequence. VR1 has used a planner in advance of beginning his turn, but VR2 

does not respond to it or orient to him. It is only later that she pauses the other activity to do so. It 

could be that she does not see a reason to orient to his explanation as she had not asked for one. 

This sequence is one of the two analysed explanations that eventually succeed. This same 

sequence will be examined in excerpt 8 as well, but since the analysis does not focus on VR2’s 

actions, this topic will not be discussed at that point. The other will be examined in section 5.2. in 

excerpt 10. The reason for the success of this explanation sequence is simple. One of the 

participants realises that there is an issue and then acts accordingly to solve it. In this case, it is the 

recipient. VR2 realises that everything that is necessary to understand VR1’s explanation is not 

available to her. She then proceeds to correct the situation by reorienting first to him and then to 

the pointed-at-object. The second example will further confirm this observation, as the situation 

proceeds in a similar manner with the recipient realising the issue and correcting the situation. 

Other activities, such as 3D Charades, require constant mutual orientation due to the explanations 

revolving around drawings. As these drawings need to be seen by both the explainer and the 

recipient, both need to orient themselves to them. However, as participants can still teleport 

around, there is a possibility that some gesture or action is unavailable to the other participant 

due to their changed orientation. The other participant can be unaware of this change in 

orientation due “the sense of another’s physical presence that we might rely on in everyday 

contexts (recognisable through sounds and the like) is abjectly unavailable in this ‘immaterial’ 

world” (Hindmarsh, Heath & Fraser, 2006, p. 806). Teleporting does make a sound, but unlike 

when someone physically moves, the endpoint of the movement might be outside the other’s field 

of view. This combined with the participants often proceeding through the course at different 

paces makes it rather likely for problems such as described above to appear. 

Moving on to another activity, 3D Charades, the next example occurs during a word explanation 

sequence with the participants being from group 2. The situation occurs in the aftermath of a 
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word explanation sequence where VR2 attempts to explain the word ‘pocket’. The gesture made 

by VR2 during this excerpt mimics one of the gestures he made during the sequence. There is no 

more mutual orientation due to a game mechanic which teleports the participants to another 

location after the time has run out. (The mechanic will be referred to as ‘auto-teleport’.) After the 

auto-teleport, the participants cannot see each other. Neither participant realises that the other 

cannot see him or that his gestures will not be seen by the other. This time, the environment is not 

mutually available before it is too late. Mutual orientation is achieved only after the gesture has 

been made, and therefore half of the meaning is not received by VR1. This sequence cannot be 

said to have failed. Nor can it be said to have succeeded, either. It is not a sequence, per se, as it is 

a post-sequence that happens in the aftermath of the sequence itself. It can be said, however, that 

the ‘fragmenting interaction’ does not make the utterance lose any crucial aspects of meaning. 

(4) GR2VID1 Pocket 

7  ((mutual orientation broken due to auto-teleport)) 

8 VR2: pocket.= 

9 VR1: =that didn’t look like a pocket! 

10 VR2: he he. 

11   (.) I mean- 

12  *(1.1) 

13  *shrugs 

14 ( ): hhh 

15 VR2: I was trying to *hi[ghlight# the #*areas.*] 

16 vr2: …………………………………………*moves both hands near the drawings’ locations* 

17 fig         #fig11#fig12 

18 vr2:         *sees where vr1 is* 

19              *turns to vr1* 

20 VR1:         *[(yeah you) you just] put these* in here. 

21          *outlines circles over both sides* 

22  I don’t put *pockets# into my pants (.) uh *they’re already he he. 

23 vr1:   *turns to vr2* 

24 fig            #fig13 



 

58 
 
 

Figure 11. VR2 making the gesture. 

The auto-teleport occurs a few seconds after the game over announcement has been made in line 

106. Before the teleport, VR1 and VR2 have been facing each other throughout the sequence, with 

mutual orientation achieved through their orientation to the activity itself. VR2 has used his body 

as the basis of his explanation, drawing circles over his sides while attempting explain the word 

‘pocket’. During this excerpt, VR1 and VR2 are discussing VR2’s explanation. VR1 does not see the 

drawings VR2 made as good representations of pockets, and says ‘that didn’t look like a pocket!’ in 

line 9. VR2 defends his choice while mimicking the inscriptions he made (lines 15-16). 

There is one gesture in this excerpt, and it can be seen in figure 11. It is an EnCG where VR2 moves 

both of his hands over his sides in circles in a pointing gesture in line 16. The gesture coincides 

with ‘highlight these areas’ in line 15. The environmental element is the avatar’s body. Without VR, 

this EnCG would still be understandable as the virtual environment offers no crucial element to 

the gesture. The intended environmental element could actually be said to exist in the real world, 

and it is VR2’s own body and the avatar acts as a substitute for it. 
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Figure 12. VR2 turns gaze to VR1 mid-gesture. 

The participants have been playing 3D Charades for some time before this post-explanation 

sequence conversation. 3D Charades requires constant mutual orientation as the explanations 

that are at its core revolve around drawings. Indeed, VR1 and VR2 have been oriented to each 

other and the explanation until the time runs out. The resulting auto-teleport does not maintain 

the participants’ mutual orientation due to there being no need for it after the sequence has 

ended. 

It is at this moment that the interaction begins to fragment. There is no mutual orientation any 

longer yet the participants’ actions suggest they assume that it continues. VR2 acts based on this 

assumption as he defends his explanation. However, there is no mutual orientation, and VR2’s 

gesture goes unseen. The root of the issue in this situation is the auto-teleport. It has broken the 

participants’ orientation to each other by placing them so that they are no longer face to face, as 

can be seen in figure 9. If this situation were to occur in the real world, the two participants would 

be more likely to be aware of each other’s location earlier than in the excerpt. This is due to the 

larger field of view available in the real world as well as the physical sense of presence that is 

absent in VR. 
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Figure 13. VR1 has turned to VR2 after VR2’s gesture. 

As can be seen in figure 13 and in lines 121-122, mutual orientation is achieved after the gesture 

has been made. This means VR1 has missed the element of meaning present in VR2’s gesture. 

Despite VR1 missing the gesture, he understands the meaning of the utterance and the reference 

to the moment during the explanation. This is evidenced by the gesture he makes himself. He 

mimics the original inscriptions from the explanation in lines 119-120 while repeating VR2’s 

speech. Without seeing VR2 making the gestures this time, VR1 has understood enough from his 

speech to make the connection. It could be said that in addition to having a physical element, the 

gesture has a contextual environmental element to it as well. This element exists also in VR2’s 

speech, making it possible for the utterance to be fully understood without the elements of 

meaning present in the gesture. 

The analysis in this section contained examples from both 3D Charades and Disc Golf, illustrating 

how interaction can fragment in VR. The fragmentation occurs due to there being no physical 

sense of presence, one’s field of view being narrower than in the real world and the participants 

being able to hear one another despite the distance between them. Therefore, the environment is 

not available to both participants in the same manner, or sometimes at all to one or both. This 

causes actions to become unintelligible, mutual orientation hard to achieve, and keeping track of 

one another’s position difficult.  

Some of the issues with ‘fragmenting interaction’ stem from the participants’ assumptions. These 

assumptions include assuming virtual worlds work according to similar rules as the real world and 

assuming there is mutual orientation when there is none. Sometimes the issues are somewhat 

simple, such as needing to turn to the other participants before being able to look where they are 

pointing. It should be noted, though, that this issue is not always caused by the participants’ 

actions, as it can also be caused by some game mechanic. For example, if the game auto-teleports 
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the participants, the root of the fragmentation is the game. This auto-teleport can, as can be seen, 

leads to participants further acting in such a manner that fragmentation occurs. 

The next section will focus on another issue, ‘misleading avatars’, illustrating another type of 

problem in interaction in VR. 

5.3. Misleading avatars – ‘can you see this, can you see this?’ 

This section will focus on ‘misleading avatars’ as a problem in explanation sequences containing 

EnCGs and inscriptions. Four instances will be examined to illustrate this issue. Three of them 

occur during different word explanation sequences as the participants are playing 3D Charades, 

and they all contain both EnCGs and inscriptions. The final instance is from the same sequence as 

one of the instances in the previous section, and it occurs during a route explanation sequence as 

the participants engage in Disc Golf. This instance contains EnCGS. One more sequence will also be 

mentioned briefly to further illustrate the different ways this issue can affect interaction in VR. 

‘Misleading avatars’ can lead to anything from misinterpreting the other’s orientation to incorrect 

assessing of the other’s field of view with “the [often] strived-for realism work[ing] to conceal the 

view available to the other user” (Hindmarsh, Heath & Fraser, 2006, p. 812). The avatars are 

pseudo-humanoid in shape, lacking certain features that are present in the participants’ real 

bodies. The dimensions of the avatars are also different compared to those of the participants’ 

bodies. These two issues connect to issues with body awareness and body-ownership illusion (BOI), 

“the perceptual illusion that artificial body parts or full bodies can be perceived by healthy adults 

as their own” (Bergström, 2016, p. 2). The participants’ perceptions of their body seem to be 

similar as in Murray & Gordon (2001), which found that participants using immersive VR had a 

feeling of ambiguity towards the dimensions of their body. These kinds of perceptions combined 

with movement not always translating from the real world to VR as intended seem to be a 

possible cause of problems in interaction. It is these features, the appearance and dimensions of 

the avatar and body awareness, that cause issues in interaction when using EnCGs. 

In the first two examples, the problem with avatars being misleading is connected to two different 

perspectives on the issue: the recipient’s perspective and the explainer’s perspective. From the 

recipient’s perspective, the issue presents itself as an issue of the avatar’s appearance being 

misleading in some manner. This part of the issue is mainly connected to the fact that the avatars 
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are pseudo-humanoid in appearance, meaning that the avatar looks rather human but not fully. 

From the explainer’s perspective, this issue presents itself as an issue with body awareness, mainly 

perceiving one’s virtual body to be the same as one’s real body (Bergström, 2016). However, as 

the avatars are not one-on-one with the participants’ real bodies, this perception is false and can 

lead to confusion in interaction. 

 
Figure 14. An example of an avatar in Rec Room. 

The avatars in Rec Room look pseudo-humanoid, but there are some differences that can become 

issues in interaction. The main issues are the shape and dimensions of the torso and a lack of arms 

connecting the hands to the body. The avatar’s body is a floating torso with no extremities and its 

hands are not connected to the body in any way. There is no lower body, and the torso ends at hip 

level with clothes extending further down. The avatar’s spine is also rigid. In fact, there is no spine 

in the sense that a human body has a spine. The body moves as one stick-like figure, so that when 

one moves one’s head up or down, the whole body moves. One can move one’s head to the sides 

somewhat before the body turns to the same direction, though, but mostly the body turns to the 

same direction as the head. 

The first example has VR2 explaining the word ‘rib’ to VR1 during a word explanation sequence. 

The participants are from group 2. This excerpt illustrates how the appearance of the avatar and 

the translation of movement and action from the real world into VR can cause issues in interaction 

for both the explainer and the recipient. In other words, the effect of the overall appearance of 

the avatar as it is seen by VR1 as well as VR2’s perception of his body will be examined. The 

sequence ultimately fails as there is no correct guess. 
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(5) GR2VID1 Sort of like here 

4 VR2: *(1.0)* *(sort of) like here. 

5  *glances towards vr1* 

6        *lowers gaze towards his right side* 

7          *body moves back* 

8  *(1.0)*# (1.2)* 

9  *draws a filled-in circle over the right side of his body* 

10        *lifts gaze to vr1* 

11 fig        #fig15 

12 VR1: *seventeen seconds.# 

13 vr2: *starts repeatedly pointing at the drawing he has just made--> 

14 fig          #fig16 

15 VR2: (1.6) 

16   *can you see this, can you *see this?#* 

17 vr2: *lowers gaze a little 

18          *lowers gaze to his side--> 

19          *body moves away from the drawing--> 

20          pointing-->*post-stroke hold--> 

21 fig        #fig17 

22 VR1: (0.5)* 

23 vr2: gaze&body-->* 

24 VR1: *yeah I can see a (0.4) hand- hand sort of looking thing* 

25 vr2: *lifts gaze to vr1* 

26         post-stroke hold-->* 

27 VR1: *.hhh** 

28 vr2: *points at his side* 

29       *looks at the word card* 

30 VR2: (2.6) 

31  *.hh it’s sort of like *a part of-* 

32  *lifts gaze to vr1* 

33     *single wave with both hands at waist level* 

34   (.) uhh, *the part of a human body*, *and then.* 

35           *waving with both hands at shoulder level* 

36         *glances down* 

37         *body moves* 

38          *draws a circle--> 

39 VR1: (1.2) h:and?* 

40 vr2:          -->* 

41 VR2: *n:[o.] 

42  *shifts gaze to the left* 

VR2 starts the sequence by stating ‘(sort of) like here’ (line 4) and then draws a circle over his ribs, 

filling it out in the process (line 9). Both his actions and his speech bring the attention to his body. 

The beginning of the sequence can be seen in figure 15. VR1 does not guess or respond to the 

explanation at this point, stating out the remaining time instead (line 12). VR2 then asks if the 

other participant can see the drawing, to which VR1 hesitatingly responds that he sees a hand-like 

shape (lines 16-24). VR2 elaborates his explanation by saying ‘it’s sort of like the part of a human 

body, and then’ and then drawing over the previous drawing (lines 31-38). This time VR1 responds 

by guessing, but he hesitates, and soon after time runs out. 
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Figure 15. Upper right, bottom centre: VR2 making the first inscription at the beginning of the 

sequence. 

There are two inscriptions and two EnCGs in this sequence, all of which are made by VR2 during 

his explanation. The first inscription can be seen in figure 15 and the first EnCG in figure 16. The 

two drawings made by VR2 are the two inscriptions as they leave a physical mark. They both occur 

during a gap in speech. The first occurs after ‘(sort of) like here’ in lines 4-9, and the second after 

‘and then’ in lines 34-38. The two inscriptions are almost identical. VR2 draws two filled-in circles 

over his right side, approximately where his ribs are in his real body. On the avatar, the drawings 

are further away from the body when compared to where VR2’s hand is in relation to his body. 

The location of the drawings differs somewhat as well, as they are closer to the avatar’s chest than 

its side. Both inscriptions lose an aspect of their meaning in the real-world view. While VR2 is still 

pointing at the same location, it does not leave a physical mark. The second inscription loses the 

additional element of the previous drawing under it as well, as it now is both pointing out both the 

location of the drawing and emphasizing the previous drawing. 

There are two EnCGs in this sequence. The first occurs as VR2 is asking VR1 if he can see the 

drawing (lines 16-20). The gesture is a deictic gesture, and it has VR2 pointing at the drawing over 

his right side at waist level. The environmental element is that drawing, and the ‘this’ in the 

utterance refers to it. Consequently, the utterance loses most of its meaning outside VR, as the 

object that is being referred to does not exist in the real world. The previously mentioned 

inscriptions, as actions, function similarly to this pointing gesture. Both refer to something, and in 
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this case, they refer to the same thing, the drawing over VR2’s side. The other EnCG occurs twice 

as VR2 is elaborating his explanation by describing ‘rib’ as a part of the human body in lines 31-34. 

VR2 begins the utterance in lines 31-32, but then a repair occurs; the gesture starts as a wave at 

waist level, and then, with the repair, becomes a wave at shoulder level. The gesture refers to the 

whole human body, and the gesturing hand moves on to the second EnCG in the sequence 

without returning to a rest position. This EnCG does not lose any crucial elements of meaning 

when viewed outside VR as both the avatar and the body of the participant are basically the same. 

In the end, it is his real body (and its dimensions) VR2 is using as the environmental element of his 

gestures. 

In this sequence, the appearance of the avatar becomes an issue when VR2 is using the ribs’ 

location on a human body as a central point in his explanation. As the avatar is vaguely humanoid, 

this could have worked. However, here it does not elicit the preferred reaction, that is, a correct 

guess. VR1 appears unsure, and says nothing until the organisation of VR1’s explanation invites 

him to do so (Koole, 2012). Even then, he expresses his uncertainty in his wording in line 13. It 

seems that while the basic shape of the avatar resembles that of a human being, the lack of 

certain parts causes confusion in interaction when trying to point out a specific part of the human 

body. There are two specific issues with the appearance of the avatars that could have caused the 

explanation to fail in this sequence. One is the lack of arms connecting the avatar’s hands to its 

body, and the other is the avatar’s lack of a lower body. The misleading avatar in this case is the 

result of these issues, and when combined with problems with body awareness, such an avatar 

causes issues in interaction. 

The avatar’s lack of arms presents a factor in the failure of the sequence at hand. When pointing 

at one’s own ribs, one would have to extend one’s elbow outward and bend the whole arm at an 

angle. This creates a noticeable visual cue; the whole arm needs to be moved. However, the cue 

does not translate fully into the avatar’s movements due to limitations in the avatar’s build. The 

difference between the original EnCG and the one visible in VR can be seen in figure 16, the 

former on the left and the latter on the right. Figure 16 raises another interesting point as well. 

When holding an object, the avatar’s hand is replaced with the object being held. This means that 

the EnCG translates from a pointing gesture with the whole arm into a pointing gesture with the 
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3D pen. It should be noted, though, that the 3D pen is a noticeable visual cue, but it is hard to 

determine if pointing done with it achieves the same things as pointing with a hand would. 

Figure 16. Left: VR2’s real body. Right: VR2’s avatar. 

The avatars in Rec Room lack lower bodies as well. Without a lower body, it would be reasonable 

to expect that it is harder to understand the dimensions of the avatar at a glance. If that is the case, 

then understanding that VR2 is pointing at his ribs specifically might be harder than it would be in 

the real world. When an inscription or an EnCG is coupled with a specific location on the human 

body, this coupling might not translate into VR as intended by the participant. 

Another physical feature that can affect the interpretation of EnCGs is the avatar’s rigid spine as 

can be seen in figure 17. It is as if the avatar has a stick that goes through its whole body attached 

to its head. This rigid spine causes the avatar’s body to move around every time VR2 glances down, 

and it does not return to the exact same position after the movement. As the drawing remains 

stationary in the air from the moment it is drawn, the relation between the drawing and the 

avatar’s body keeps changing. As the meaning of the drawing is connected to its location in 

relation to the body, the change in this relation makes the inscription harder to interpret. It is 

possible that the moment of inscription is not quite as intended, as well, as VR2 is looking down at 

that moment and therefore causing the avatar’s body to move away from the drawing. This means 

the drawing is simply a shape in the air and not as near to the body as intended.  
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Figure 17. VR2 looks down. 

Another issue with ‘misleading avatars’ is body awareness. This is directly connected to the issues 

mentioned above, as it involves being aware of the differences between one’s own body and the 

avatar. VR2 does not seem to be aware of these differences beforehand, and there have been few 

if any chances for him to look at his avatar in a mirror, for example. He does look down on his 

virtual body (figure 17), but as there is little to see there, it does nothing to correct his perception 

of his virtual body. 

VR2’s perceptions do not meet the real dimensions of his avatar. For one, VR2 often tries to look 

down on his body and the inscriptions he has made during the explanation sequence. From his 

point of view, the inscriptions seem to be right where they are supposed to be. However, as VR2 

does not see the entirety of his avatar, there is nothing to suggest the drawings look different 

from the other participant’s point of view. It could be said that VR2’s gestures would read more 

closely as intended if viewed in the real world. It is his real body’s dimensions that he is using as 

the basis of his gestures, after all (figure 16 for a comparison of the avatar and VR2’s real body). 

There is one more interesting detail about this lack of body awareness, and that is the fact that the 

VR2 has seen other people’s avatars around him throughout the recording session. This will be 

discussed further in the conclusion. 

The problems repeat themselves in a similar sequence with the same participants. This time, VR2 

is explaining the word ‘pocket’. As in the previous excerpt, VR2 is attempting to explain a word by 
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drawing shapes over his sides, and VR1 is confused as to what VR2 is doing. VR2 is still unaware of 

the core of the issues they are facing in interaction, i.e. body awareness, the appearance of the 

avatar and the crude translation of movement and action from the real world into VR. Once again, 

the sequence ultimately fails as there is no correct guess. This sequence also leads to the one in 

excerpt 7 where the participants discuss the explanation and the inscriptions of VR2. 

(6) GR2VID1 And here are you know like 

13 VR2: (0.6) *and# (0.7) here* are *you know like, 

14         *draws circle over left side* 

15        *gaze follows* 

16 fig           #fig18 

17 vr2:         *draws circle over right side--> 

18          *gaze follows* 

19   *(1.0)* 

20  *lifts gaze up 

21     -->* 

22 VR1: .hhh 

23 VR2: (0.3) state of# the *art*, 

24 fig     #fig20 

25 vr2:           *briefly drops gaze towards the left drawing* 

26 VR2: (1.0) 

27 VR1: ((static)) state of the art. 

28 VR2: *he he [he.] 

29   *draws over the drawing on the left--> 

30  *gaze follows--> 

31 VR1:        [oh,]* 

32 vr2:   drawing-->* 

33       gaze-->* 

34 VR1:     ribs?= 
35 VR2:     =*you know, 
36          *draws over the drawing on the right--> 

37         *keeps gaze on vr1--> 

38        (.)y-y-[you-(.)**you put*](0.3)*you know like (0.3) things like (0.4) 

39 VR1:        [I know (it’s) ribs.] 

40 vr2:         gaze-->* 

41      drawing-->* 

42        *drops gaze briefly* 

43              *looks towards vr1-->> 

VR2 has started the sequence by turning to VR1 and then bringing the attention to his body by 

saying ‘here’s me’ and gesturing at himself. The explanation itself starts with VR2 drawing two 

circles over his sides to represent pockets (lines 13-21, figure 18). When examined through the 

real-life view, the drawings are positioned over what would seem to be VR2’s hoodies front 

pockets. In VR, the drawings seem to be roughly in the same position as the drawings VR2 made to 

represent ribs in the previous example. VR2 keeps glancing down at his drawings throughout the 

excerpt, never quite dropping his gaze low enough to see them. 
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Figure 18. The beginning of VR2’s explanation. 

There are four inscriptions in this sequence, all made by VR2 during his explanation. Two of the 

inscriptions occur during ‘and here are you know like’ in lines 13-16, and the first of them can be 

seen in figure 20 with both visible in figure 18. These two are circles drawn over the sides of VR2’s 

avatar, the first over the left and the second over the right. The environmental element is the 

avatar and the drawing itself. The other two inscriptions occur during lines 28-29 and lines 35-41. 

In these inscriptions, the previously drawn circles are filled in. The environmental element are the 

previous drawings and the drawings themselves. All four inscriptions lose a crucial element 

outside VR as the physical mark is left by the moving hand. When examined in the real-life view, 

they are EnCGs. However, it is possible that the meaning is more readily understandable in the 

real world than it is in VR due to the avatar’s appearance. The representation of the intended 

meaning of the gesture is also more likely to be understandable in the real world due to VR2 

basing his actions on his actual body. 

Most of the issues the participants encounter during this explanation sequence are similar as the 

ones they encountered in the previous excerpt. This is very likely due to the participants being the 

same, with VR2 of the same group as the explainer and VR1 as the recipient. VR2’s approach to 

explaining the word ‘pocket’ is similar with his approach to explaining ‘rib’, with him drawing 

circular inscriptions over his sides. It is no surprise, then, that VR1’s response to the explanation is 

to assume VR2 is trying to explain the same word again. Figure 19 shows just how similar the 

inscriptions are. 
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Figure 19. Comparison of VR2’s inscriptions: rib on the left, pocket on the right. 

The inscriptions seem to resemble the pockets of the hoodie VR2 is wearing. The pockets’ position 

is roughly around the ribs. In the context of VR2’s previous explanation, the inscriptions over that 

position are easy to mistake for a repeat of the inscriptions for ribs. The possible reference to the 

pockets is in any case lost on VR1. Furthermore, the placing of the inscriptions on the avatar does 

not correspond with anything pocket-like. 

VR2’s movements during and after he has been making the inscriptions has caused the avatar to 

shift around and the inscriptions to disappear inside the avatar. Once the inscriptions are no 

longer positioned in relation to the avatar as they were the moment they were made, interpreting 

just what they are referring to becomes harder. The relation between the inscription and the 

drawing is not stable, either. This can be seen in figure 18. As the inscriptions are stationary, they 

can even disappear within the body at times due to VR2’s movements (figure 20). These kinds of 

movements and actions that make interpretations harder can be caused by for example not being 

aware of the dimensions of one’s virtual body and acting based on the dimensions of one’s own 

body. 
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Figure 20. How the inscriptions made by VR2 in lines 13-21 appear in VR. 

Issues with body awareness can also be connected to the way the avatar moves. VR2 is not aware 

of the rigid spine, and therefore does not realise that each time he looks down, the avatar shifts as 

well. As the avatar rarely returns to the exact same position it was before the shift occurred, the 

position of the body in relation to the inscription changes every time VR2 glances down. VR2 does 

not realise where the edges of his virtual body are, either. If he was aware of those, he could have 

placed the inscriptions further apart from his body to ensure they do not disappear within the 

body. Indeed, VR2’s lack of awareness extends to not realising that objects disappear when they 

are too close to the avatar. Figure 20 shows the inscription on the left disappearing inside the 

avatar. 

The physical features of the avatar affect the interpretation of EnCGs with an environmental 

element that is somehow connected to the avatar. The build of the avatar is pseudo-humanoid, 

close enough to be recognised as a human figure but different enough to make referring to body 

parts by gesture difficult. The context of these EnCGs does not help in this situation. Based on the 

previous explanation by VR2, VR1 interprets the inscriptions to mean something along the same 

lines as the previous inscriptions over the avatar’s sides. The pseudo-humanoid appearance is also 

something the participants are not familiar with. One would expect, therefore, that more 

familiarity could help with understanding references to specific body parts. Human bodies are all 

the same. If one were to point in the general direction of some body part or other, it would not 
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take long for someone to guess what is being referred to due to familiarity with human bodies. 

The avatars’ bodies are something foreign. Although they have these basic features that parallel 

the human body, they are not one and the same. 

To further illustrate the effect ‘misleading avatars’ can have on interaction, I will examine another 

excerpt from the same sequence as the previous one. Later during the sequence, VR2 has 

discarded his original drawing and restarts the explanation from the beginning, taking a new 

approach. The same issues are present here as VR2’s lack of body awareness combined with the 

misleading appearance of the avatar causes issues in interaction. 

(7) GR6VID2 Pants 

44 VR2: (0.7) *°you know° (0.4) *#pants? 

45        *turns gaze to vr1* 

46       *traces pants’ waistband--> 

47         ((gesture not visible in VR)) 

48 fig      #fig21 

49 VR1: pa[nts?] 

50 VR2:   [pan]ts. 

51  (0.2) *pants.* 

52        *looks down briefly* 

53            -->* 

54 VR1: (0.4) pants? 

55   oh, pants. 

This occurs in the same sequence as excerpt 6, taking place after it. VR2 restarts the sequence, this 

time approaching the word ‘pocket’ by directing the recipient’s attention to his pants (line 44 and 

figure 21). He gestures repeatedly at the waist of his pants without realising there is no lower body 

on the avatar and therefore no pants. VR2 does not realise the avatar’s hands are disappearing, 

either (figure 21). It takes a few repeats for VR1 to realise VR2 is referring to pants. 

There is one EnCG in this excerpt, and it is made by VR2 in lines 44-47. It coincides with ‘pants’. 

The EnCG can be seen in figure 21. The gesture is a pointing gesture that outlines the waist of 

VR2’s pants. Its environmental element is not available in VR as the avatar has no lower body. If it 

had one, there would be an environmental element for the gesture to be coupled with, but as this 

is not the case, the gesture loses an aspect of meaning. More importantly, the gesturing hand is 

not visible in VR most of the time. It is visible only in the real-world view. It takes a moment for 

VR1 to interpret the utterance to mean the starting point for a new explanation, as he only hears 

VR2 say ‘pants’ without seeing the gesture. 
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Figure 21. Above: VR2’s gesture in VR. Below: VR2’s gesture in the real world. 

Once again, VR2’s lack of body awareness complicates the interpretation of his EnCGs. For one, he 

is not aware that the avatar’s hands disappear if he moves them too close to the avatar’s body. 

This makes most of his EnCG unavailable in VR. The avatar’s hand does not move during the time it 

is visible for some reason, making the rest of the gesture unintelligible as well. This is an issue of 

the movement translating poorly from the real world into VR. It is uncertain how knowledge of 

this issue would affect the participant’s behaviour. 

The gesture might not have been any more intelligible if it had been available. The appearance of 

the avatar is vaguely humanoid, and it lacks a lower body. This makes is difficult for a gesture to 

refer to pants as the avatar has no pants, or even a lower body, to refer to. Based on the location 

of the avatar’s hand on figure 21, the gesture would have appeared over the stomach of the 

avatar. Comparing it with the real-world view, one can see that VR’s gesture is closer to his hips, 

not over his stomach. This illustrates the difference between the dimensions of the avatar and 

VR2’s real body, as well as VR2’s unawareness of the difference. 

Despite these shortcomings, it is likely that had the gesture been fully visible in VR, it would have 

fulfilled its intended function. For VR2’s EnCG, the function is to orient the recipient to the 

following explanation sequence. VR2 says ‘you know, pants’ on line 44. As speech can ground a 

gesture’s meaning and make it more readily interpretable (Goodwin, 2007, 2012), the two 

together can fulfil the intended function described above. 
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All the excerpts examined here would suggest that the appearance of the avatar can be an issue 

when referring to specific parts of the human body. If some element of the explanation centres 

around or references a body part, problems are more likely to appear. If the avatar’s appearance 

does not correspond closely with the real body of the participant, EncGS made by using specific 

body parts as elements of the gesture do not translate entirely into VR. The recipient can see only 

what happens inside VR. If some element is available only outside VR due to issues with the 

translation of movement, the meaning available to the recipient is partial at best. 

All in all, ‘misleading avatars’ seem to be an issue of translating movement, actions and 

perceptions from the real world to a virtual environment. EnCGs, as well as inscriptions, rely 

largely on visual cues to deliver a complete meaning. When these cues do not translate properly, 

the recipient may feel confused and interpret the message incorrectly. This can happen when 

there a cue is available only in the real world, as well. The needed cue could be for example 

something on the explainer’s real body which cannot be seen inside VR. In the end, the recipient 

might receive only half of the message or nothing at all. 

An example of ‘misleading avatars’ causing other kinds of issues in interaction occurs when VR1 is 

explaining a possible route to the next hole to VR2. The participants are from group 6. This 

sequence has been examined in detail already, as excerpt 3 occurs within the same sequence. 

However, where excerpt 3 is examined the sequence from VR2’s point of view and with her 

actions as the focus, here this sequence will be examined from VR1’s point of view with the 

avatars as the focus. As the sequence has been explained in detail before in excerpt 3, it suffices to 

say that VR2 has been having problems with her throws not reaching the hole and is now offered 

guidance by VR1. From VR1’s perspective, VR2’s avatar seems to be looking towards him. However, 

VR2 is in fact looking down, but this is not apparent from her avatar. A misleading avatar causes 

misinterpretation that leads to there being no mutual orientation in the beginning of the sequence 

containing EnCGs. This means the environment is not mutually available, and an element of 

meaning is missed. However, the sequence does not fail as VR2 is made aware of the alternative 

route. She receives enough of the explanation to be able to understand it. 

  



 

75 
 
 

(8) GR6VID2 That’s not it 

20 VR2:      *[That’s not it.]*^ 

21        *turns around, looking for the disc* 

22 vr1:          -->>^ 

23 VR1: ^uhh,^# 

24  ^turns towards vr2^ 

25 fig       #fig22 

26 VR1: *(0.5) 

27 vr2: *turns back to where the disc is just appearing* 

28 VR1: you should try to ^go^ (.) ^*go like*, 

29          ^waves hand towards the coastline^ 

30             ^turns gaze there, repeats the wave^ 

31 vr2:         *bends down to pick up the disc* 

32        *picks up the disc* 

33 VR1: (0.4) ^*along the coast, first, 

34        ^waves hand horizontally along the shape of the coastline^ 

35 vr2:        *turns and looks at vr1* 

This excerpt starts slightly before excerpt 3, overlapping with it somewhat. VR2 has attempted 

another throw, but the disc has landed in water once again. VR1 has already finished this hole and 

is now watching VR2 attempt to do the same. VR1 turns towards her when she is looking in the 

direction where the disc landed. This direction is coincidentally also where VR1 is (lines 21-24). 

VR1 turns towards the water’s edge on his right and VR2’s left and starts to explain an alternate 

route to the next hole (lines 28-34). Meanwhile, VR2 has moved her gaze away from the water and 

from him, waiting for the disc to reappear on the ground (line 27). Only after it has reappeared 

and she has picked it up does she orient to VR1. VR1 misreading VR2’s avatar causes her to miss 

half the sequence, leading into further issues which are examined in other excerpts (excerpt 3 for 

VR2’s point of view and excerpt 10 for VR1’s point of view). 

There are two EnCGs in this excerpt, all made by VR1, and they form one gesture unit. In lines 28-

30 coinciding with the word ‘go’ and in lines 33-35 coinciding with ‘along the coast’, the gestures 

are waves made with the right hand that points towards the water’s edge while following its shape. 

The environmental element of these gestures is the water’s edge, or ‘coast’ as VR1 calls it, and it is 

entirely virtual. Therefore, these EnCGs lose their meaning outside VR. 

Figure 22. Left: VR2’s view. Right: VR1’s view of VR2. 
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‘Misleading avatars’ presents itself here in the orientation of the avatar being misinterpreted as 

the orientation of the participant. This happens due to translation of the movements, actions and 

orientation of the participant from the real world to VR causing a slight delay in the avatar’s 

movements. This is called a lag, i.e. a gap between an action in the real world and its counterpart 

in VR. Where the participant has already moved, the avatar might still be oriented to the previous 

object. 

The avatar’s appearance and movements are crude when compared to real human bodies. This 

means that subtle head movements might not translate at all, and this can lead to misinterpreting 

orientation. Judging by figure 22, VR1 is just outside VR2’s field of view. From VR1’s point of view 

it seems, however, that she should be able to see him if he expects her to have the field of view 

humans usually have. However, the avatars, i.e. the participants when wearing HMDs, have a field 

of view that is much narrower than what they have in the real world. The ability to see things from 

the corner of one’s eye, for example, is absent due to this. Combined with the fact that she is 

orienting herself to the disc that is appearing to her left (basically in the opposite direction from 

VR1), VR2 does not see VR1 at any point in the beginning of his route explanation. In fact, she does 

not see him before she orients to him in the middle of the explanation. 

It could be said that the issues here lead to the issues in excerpt 10 or that the issues in excerpt 10 

lead to these issues. Due to the misleading avatar being an issue here, VR1 does not wait for 

mutual orientation because he thinks there is mutual orientation. This, in turn, causes VR2 to miss 

some of his explanation due to needing time to reorient herself to him and then to where he is 

pointing. The world in common has been disrupted, and interaction is affected by it. In any case, 

these two issues are likely one of the reasons for the issues in interaction that occur in excerpt 3. 

One more example of ‘misleading avatars’ deserves a brief mention. This instance occurs during a 

word explanation sequence with group 1. (The sequence will be examined in more detail in the 

next section in excerpt 9.) VR2 is attempting to explain the word ‘windmill’ to VR1. During the 

explanation, VR2 assumes VR1 can see what she sees and how she sees it. This issue of 

perspective is likely caused by the avatar misleading VR2 to think that VR1 has similar field of view 

as a human in the real world would due to the avatar’s pseudo-humanoid appearance. This 

parallels what happens in excerpt 8. Similar examples occur throughout the materials where a 
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participant expects the other to be able to see what they are doing. The case is not always so, 

however, and sometimes this leads to participants missing embodied conduct. 

The analysis in this section contained examples from both 3D Charades and Disc Golf, illustrating 

how avatars can be misleading in VR. Due to the avatars not being quite human in appearance, 

some elements of meaning are not understood correctly or are lost altogether as they do not 

translate into VR. The appearance of the avatar can be problematic both for the explainer and the 

recipient. The explainer might lack body awareness, acting based on his real body even if their 

virtual body does not match it, and the recipient might not know how to interpret the avatar’s 

gestures and movements. It could be said that many of the issues mentioned here are also issues 

of mediated interaction. None of the actions that can be seen in VR are the actual actions made by 

the participants themselves. They are all translated from the real movements of the participant 

into movements of the avatar through the software. These actions do not always translate fully or 

sometimes even not at all, often turning into crude versions of the originals. The actions might 

also translate into something other than intended or even lag considerably. 

All in all, there are many assumptions in play once again. One participant assumes that their virtual 

body matches their real body, another assumes that the avatar’s apparent orientation matches 

the orientation of the person behind the avatar. The avatars are also humanoid enough for the 

participants to assume they have human-like field of view when it is much narrower due to 

technological limitations. Inexperience of the participants could be a cause, as being unfamiliar 

with the appearance of one’s avatar is likely behind many of the explainers’ problems. More 

experience would make the participants more aware of the different features of the environment 

and therefore better equipped to adapt to them. 

The next section will focus on another issue, ‘disrupting a world in common’, illustrating another 

type of problem in interaction in VR. 

5.4. Disrupting a world in common – ‘maybe if I spin around…’ 

This section will focus on ‘disrupting a world in common’ as a problem in explanation sequences 

containing EnCGs. Three instances will be examined to illustrate this issue. Two of them occur 

during explanation sequences that have already been examined during the previous sections. The 

first of these instances occurs during a word explanation sequence where the participants engage 
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in 3D Charades, and it contains only EnCGs. The other occurs during a route explanation sequence 

where the participants engage in Disc Golf, and it contains only EnCGs as well. The final instance 

occurs during a word explanation sequence with participants engaging in 3D Charades, and it 

contains both EnCGs and inscription. 

While ‘fragmenting interaction’ is more about things not being available to the participants either 

at all or not as readily as in reality, this issue is related to things being available but somehow 

transformed or partial, disrupted. This disruption can come from something being drastically 

different in VR, or from something looking the same but being different. For example, the latter 

can be an issue with the participant’s movements translation from the real world into VR, or the 

pseudo-humanoid appearance causing others to assume it has the same field of view as humans 

do. Both examples have something that parallels the real world without being the same. This is an 

issue of technology that disrupts the world or the environment. It can lead to problems that 

parallel those in ‘fragmenting interaction’: trouble with visual orientation as well as with 

perspectives and coordination between multiple users. “Participants often presuppose mutual 

accessibility in shaping their conduct, only to find that how they see the world is incongruous with 

their co-participant’s perspective” (Hindmarsh, Heath & Fraser, 2006, p. 806). These incongruous 

perspectives can lead to unintelligible meanings when a drawing does not look the same for both 

participants. 

This issue can be seen in the first example where VR1 is explaining the word ‘windmill’ during a 

word explanation sequence. The participants are from group 1. VR1 is attempting to guess the 

word based on VR2’s explanation, but due to their different perspectives the intended meaning is 

lost. VR2 assumes her perspective of her own drawings is a shared perspective, whereas it is not in 

reality. However, this is one of the rare sequences that succeeds and ends in a correct guess. 
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(9) GR1VID1 There’s something coming here 

30 VR2: *there’s# something# coming# here.* 

31  *draws a line* 

32 fig         #fig23&24 - - - - -# 

33 VR2: ((blowing noise))=* 

34          *draws another line 

35 VR1: =are you- are you making another: *shell*? 

36 vr2:     *glances at vr1* 

37 VR2: (1.0) 

38   ^heh. 

39 vr1: ^leans to the left--> 

40 VR1: he he heh.^ 

41         -->^ 

42  .hhh there’s something (.) ^going there. 

43 vr1:        ^makes a pushing motion with left hand^ 

44 VR2: (1.1)^ 

45 vr1:      ^starts aiming to teleport^ 

46 VR2: *this- ^this is like material (.) this is ( ).= 

47 vr2: *starts pointing at the drawing, tracing the lines 

48 vr1:        ^turns gaze back to vr2^ 

49 VR1: =he he heh. 

50  ^*maybe ^if I: spin around.* 

51  ^turns gaze to where he is going to teleport^ 

52 vr2:  *turns to where vr1 has been so far* 

53 vr1:         ^teleports to view the drawing form another angle^ 

54 vr2:        *turns towards vr1* 

55 VR1: (1.0) 

56  .hhhh #(least *like-)= 

57 vr2:     *starts pointing at the center of the windmill 

58        #fig25 

59 VR2: =and this *(one) spins (along). 

60 vr2:           *starts drawing a spiral--> 

61 VR1: it’s a windmill!* 

62 vr2:    -->* 

63 VR2: *ohh! ohh! 

64  *turns to look at vr1* 

65 VR1: ^yeah:. 

66   ^starts clapping 

Before the excerpt begins, VR2 has started her explanation by drawing what appears to be a 

modern type of windmill. VR1 has made some guesses with none of them being correct. Now, VR2 

starts explaining out loud, using inscriptions with speech. She says, ‘there’s something coming here’ 

in line 3 and draws lines to mimic the wind blowing through the windmill. VR1 does not respond 

with a guess, instead asking if VR2 is repeating her previous drawing where she surrounded herself 

with a shell (line 35). This makes both participants laugh. VR1 repeats VR2’s utterance, replacing 

‘coming here’ with ‘going there’, and the inscription as a small wave of the right hand (lines 42-43). 

Then, VR2 elaborates on the different parts of the drawing, dismissing some parts as ‘material’ 

and irrelevant to the word in question (lines 46-47). VR1 laughs again, and then acknowledges his 

difficulties in understanding VR2’s explanation by saying ‘maybe if I spin around’ (line 50) and 

moving to another position (line 53). VR2 continues her explanation by mimicking the movement 
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of the blades via a drawing (59-60). VR1 responds with a correct guess, and the sequence ends 

with VR2 confirming the guess to be correct and VR1 cheering (lines 61-66). 

Figure 23. VR2’s view of the inscription in lines 30-31. 

Figure 24. VR1’s view of the inscription in lines 30-31. 

There are two inscriptions and an EnCG in this excerpt, all made by VR2. It also contains an iconic 

gesture made by VR1. The first inscription occurs in line 31, and it coincides with ‘there’s 

something coming here’ in line 30. The inscription can be seen in figures 23 and 24. It is a line 

drawn with the 3D pen, mimicking the wind that blows through the windmill. The second 

inscription occurs in line 60, and it coincides with ‘this one spins along’ in line 59. It is a spiral 

drawn with the 3D pen, mimicking the spinning of the blades. These inscriptions’ environmental 

element is the drawing of a windmill and the drawings themselves.  

The EnCG occurs in line 47, and it coincides with ‘this- this is like material, this is’ in line 46. It is a 

pointing gesture made with both hands. Its environmental element is the drawing of a windmill. 

Neither the gesture nor the inscriptions can be fully understood without their environmental 

elements. Outside VR, crucial elements of meaning are lost, and most of the utterances as wholes 

become meaningless. This section was one of the few that contained gestures made by the other 

participant as well. VR1 repeats the first inscription made by VR2 in this excerpt as an iconic 

gesture. Considering the gesture’s connection to its precedent, it is an EnCG as well. An element of 

meaning comes from the previously made inscription and the context, as the gesture is an 

acknowledgement from VR1 that he has seen and heard the utterance by VR2. 
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The issue here is the participants’ different perspectives. Figure 23 illustrates what VR2 sees when 

she makes the inscription in lines 30-31, and figure 24 illustrates what VR1 sees in that moment. 

The inscriptions look different from different perspectives; VR2 sees what she has drawn as a 

straight line, whereas VR2 sees a curved line. This illustrates a key point that reoccurs in VR, 

whether here in these materials or in Hindmarsh, Heath & Fraser (2006): “The participants 

presuppose that what they see, and the ways in which to see it, is available to the other, just as 

they assume that the other’s perspective is available to them” (p. 808). This presupposition is 

especially strong here, and it does not change at any point in the sequence. VR2 continues to 

assume that the two share perspectives, that their perspectives are mutually available to each 

other. Figures 23 and 24 clearly show that this is not the case. 

Figure 25. Upper left: VR2’s point of view. Upper right: VR1’s point of view. 

Figure 25 further illustrates how different perspectives affect the appearance of a drawing in 3D 

Charades. VR2 is preparing for the inscription in lines 59-60 by lifting her hand to the starting 

position. The upper left picture shows how VR2 sees the drawing, as straight lines that appear to 

form a flat, 2D surface. VR1’s perspective reveals the truth: all of VR2’s lines curve. The change in 

perspective does nothing to help VR2 as the participants’ perspectives still differ. 

While VR1 may have missed what VR2 is trying to convey with her gesture, he has seen the 

gesture. He has also connected it to its environmental element, as shown by his repeat of the 

gesture and the utterance in lines 42-43. This repeat of the gesture raises an interesting point. 

Mortensen (2011) suggested the possibility that repeating a part of the explanation can serve as a 

repair initiation. If that is the case here, the utterance could be VR1’s way of informing VR2 of 

trouble in interaction. Before that moment, VR1 had been making multiple wrong guesses, and he 

has gotten to the point where he is running out of ideas. VR1 has even asked VR2 if they are 

explaining something or simply playing around. This is achieved by referring to a previous instance 
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of VR2 drawing a shell around herself with the utterance ‘are you- are you making another: shell?’ 

in line 35. VR2 does not initiate a repair at this point as she only laughs in response. She does 

eventually adjust her explanation and clarify some aspects of the drawing in lines 46-47, but 

actions of that kind are expected if a word explanation reaches that point with no correct guesses. 

Therefore, VR2 has misunderstood VR1’s utterance as something other than a repair initiation. 

As his repair initiation fails and VR2 does not attempt a repair at this point, VR1 attempts to 

correct the situation himself. He suggests ‘maybe if I spin around…’ out loud in line 50. VR1 then 

follows his own suggestion by teleporting to another location in line 53, not literally spinning 

around but changing perspective. This act of adapting to the situation is what makes the sequence 

successful in the end. Here, an ecology is re-arranged to adapt to a disturbance (Goodwin, 2014), 

making it possible for the meaning being conveyed to surface. This situation is the other of the 

two analysed explanations that succeed (the other is analysed in excerpt 3 of section 5.1.). Once 

again, it is the recipient that realises the issue and then corrects the situation by reorienting 

himself. 

The core of the issue here is assuming what one sees is what the other sees as well. The 

participants seem to assume that VR works similarly to the real world in terms of physics and what 

one can and cannot do, as well. Combine these with a constant audio connection, and it is likely 

interaction will not proceed smoothly. It is difficult to work based on the rules of one environment 

in another that does not function according to those same rules. The mediation of all actions in VR 

further complicates one’s understanding of how to convey meaning in VR. A virtual version of 

one’s self, an avatar, is acting on one’s behalf in VR, making all action and interaction mediated. 

This mediation is achieved through motion capture and computer software, and the result is not 

completely identical actions. The mediated actions are crude generalisations due to differences 

between the two realities and the current state of technology. 

Another example of ‘disrupting a world in common’ occurs when VR1 is explaining a possible route 

to the next hole during Disc Golf. The participants are from group 6. Excerpt 3 is from the same 

sequence as this, but the exact moment that is examined is different. Here, the focus is more on 

VR1’s point of view where in excerpt 3 it is VR2’s point of view. Excerpt 8, however, examines the 

exact same moment as these two issues are difficult to separate from another. The root of the 

issue is nearly the same for both: Interaction is mediated by the means of a not yet perfect 
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technology. In any case, VR1 assumes that his explanation and gestures are available to VR2 when 

that is not the case. VR2 misses part of the sequence due to needing to orient herself to the 

explanation that has already begun. While this could lead to the route explanation sequence to fail, 

it does ultimately succeed as VR2 is aware of the alternative route in the end.  

(10)  GR6VID2 That’s not it 

20 VR2:      *[That’s not it.]*^ 

21       *turns around, looking for the disc* 

22 vr1:           -->^ 

23 VR1: ^#uhh,^ 

24  ^turns towards vr2^ 

25 fig  #fig26 

26 VR1: *(0.5) 

27 vr2: *turns back to where the disc is just appearing* 

28 VR1: you should try to ^go^ (.) ^*go like*, 

29 vr1:         ^waves hand towards the coastline^ 

30         ^turns gaze there, repeats the wave^ 

31 vr2:         *bends down to pick up the disc* 

32        *picks up the disc* 

33 VR1: (0.4) ^*along the ^coast, first,* 

34 vr1:       ^waves hand horizontally along the shape of the coastline^ 

35 vr2:        *turns and looks at vr1* 

VR2 has been attempting to reach the next hole for some time, and VR1 has been following her 

lack of progress. He thinks VR2’s original route choice is not feasible. It includes throwing the disc 

over a large body of water whereas the other participants have decided to circle around it. VR1 

starts to explain this alternative route to the hole, directing her to a path that circles the lake. 

However, VR1 misinterprets VR2 to be looking at him. 

There are two gestures in this excerpt, all EnCGs made by VR1. They form one gesture unit, 

coinciding with the word ‘go’ in lines 26-28 and with ‘along the coast’ in lines 31-34. The gestures 

are waves made with the right hand that points towards the water’s edge while following its shape. 

The environmental element of these gestures is the water’s edge, or ‘coast’ as VR1 calls it, and it is 

entirely virtual. Therefore, these EnCGs lose their meaning outside VR. 

The issue here starts in line 23, as VR says ‘uhh’. This is a planner that signals he is about to speak 

but needs time to further plan his utterance (Tottie, 2016). During this utterance, VR1 looks at VR2 

(figure 26) and assumes that she can see him as she is facing his direction. However, VR2 is still 

oriented to her disc and looking for it in the water. Furthermore, she is already looking back down 

by the time VR1 starts his explanation, as the planner is followed by a short pause during which 

VR2 turns. However, VR2’s movement is not visible in VR before VR1 has already started his 



 

84 
 
 

explanation. As he realises his mistake, VR1 slightly delays his explanation by pausing briefly and 

then repeating the word ‘go’ in line 28. 

Figure 26. VR1 (left) and VR2’s (right) views as VR1’s explanation is about to begin. 

The root of the issue is VR2’s movement not translating into VR exactly how and when it happens. 

Again, the movement in VR lags, happening after the participant’s movement in the real world, 

not simultaneously with it. The lag is caused by the time the software needs to translate the 

participant’s movements into the movements of the avatar. In this case, it is not too noticeable 

but enough to make it seem as if VR2 is still looking up when she is in fact already moving her gaze 

down. Another factor here is that once again a participant (here VR1) assumes that as the avatars 

look rather humanoid, they have human field of view. It is likely that if a human were to be 

oriented as VR2 is in figure 26 on the right, they would be able to see the person looking at them. 

The left side of figure 26 shows, however, that VR2 cannot see VR1 due to the narrower field of 

view that the participants have in VR. 

It is interesting to note that despite the VR1’s planner in line 23, VR2 does not orient to him. She 

chooses to keep her orientation on her current activity until the explanation is already half-way 

through. This could be due to her not asking for directions or help of any kind. VR2 is still 

committed to her own approach and is not yet ready to admit it does not seem to work. VR1 

makes his own assumptions based on her many failed attempts and decides to offer help without 

her asking for it. VR1 seems to be building his explanation based on two things: that his advice is 

needed, wanted or both and that therefore he will have VR2’s attention. He even delays his 

explanation slightly (line 28). It is possible that this leads to the success of the sequence. VR1 

realises there is no mutual orientation and delays his explanation, allowing for VR2 eventually 

reorient herself to an explanation that is still ongoing. 
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As was stated before, ‘disrupting a world in common’ occurs here at the same time and in the 

same way as ‘misleading avatars’. Here, VR1 interprets VR2’s avatar as looking at him instead of 

her looking for the disc. A closer look is needed to see exactly what technological features affect 

interaction in this manner. It is those features that make the avatars as they are and disrupts the 

world in common by not functioning as expected. Of course, these expectations are based on the 

real world. It is hard to tell whether those expectations are realistic or not. In any case, this 

combination of ‘disrupting a world in common’ and ‘misleading avatars’ is also very likely to be, at 

least partially, responsible for the issues in interaction in excerpt 3. These two issues together 

cause the fragmentation when the environment is no longer available to both participants in the 

same manner. 

There are two other sequences that can be reviewed with this problem in mind, as well. In these 

sequences, VR2 is explaining the words ‘rib’ and ‘pocket’ to VR1. The participants are from group 2. 

From VR2’s limited perspective, his drawings are as they should be. VR1 does not share a similar 

perspective, and therefore VR2’s inscriptions and gestures run into problems. Both sequences 

have been examined (excerpt 5 as well as excerpts 6 and 7, respectively), so the situations are 

familiar. Excerpt 7 is from the same moment as the excerpt below. In these sequences, the main 

issue is movement not translating properly due to technology. This disrupts the world in common 

by removing the availability of some elements in the environment to some participants. 

There is one specific example of ‘disrupting a world in common’ in these sequences, and that is 

shown in excerpt 11. Here, the gesture is not visible in VR due to a feature of the technology. It is 

also an issue with the appearance of the avatar, a feature of the game. The sequence fails as there 

is no correct guess from VR1. 

(11)  GR2VID1 You know, pants 

60 VR2: (0.7) *°you know° (0.4) #*pants? 

61        *turns gaze to vr1* 

62 fig     #fig27 

63 vr2:      *traces the waist of pants--> 

64          ((gesture not visible in VR)) 

65 VR1: pa[nts?] 

66 VR2:   [pan]ts. 

67  (0.2) *pants.* 

68        *looks down briefly* 

69            -->* 

70 VR1: (0.4) pants? 

71   *[oh, pants.] 

72 vr1: *glances at the timer* 
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73 vr2: *looks at vr1-->* 

74 VR2: *[I’ve got]* uhh. 

75   *traces the waist again* 

76  ((gesture not visible in VR)) 

77  *(2.4)* 

78  *shakes hands in the air, palms up* 

The beginning of this excerpt is the same as excerpt 7. VR2 is explaining the word ‘pocket’ to VR1 

and has had little success so far. He has discarded his first drawing and now restarts his 

explanation by bringing VR1’s attention to his pants by saying ‘pants’ and gesturing at the waist of 

his pants (lines 60-64 and 74-76). The purpose of the gesture and speech is to orient VR1 to the 

new explanation. However, VR1 is not following VR2’s explanation for two reasons. The first is that 

he is still oriented to VR2’s previous line of thought and does not realise this is not connected to 

that before the explanation is underway. The other is that he does not see VR2’s gestures. At no 

point does VR2 realise his gestures are not visible to VR1. The excerpt ends when VR2 is beginning 

to express his frustration by shaking his hands due to VR1 failing to understand his explanation 

(lines 77-78). 

There are two EnCGs made by VR2 in this excerpt, and the first of them can be seen in figure 27. 

Both gestures are basically the same, right-handed sweeping motions over the waist of VR2’s 

pants. They are meant to orient the recipient to think about pants so that the explainer can then 

explain the word ‘pocket’ in relation to them. The first one occurs in lines 60-69 and coincides with 

‘pants’, and its environmental element is the waist of the pants. The second occurs in lines 74-75, 

filling a gap in speech, and it shares the same environmental element as the other gesture. Both 

EnCGs would be understandable outside VR as a version of the environmental element is present 

in the real world as well. The EnCGs environmental element is in VR2’s mind the waist of his real 

pants. 
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Figure 27. Above: no gesture visible in VR. Below: the gesture in the real-world view. 

The issue here is, simply put, that the EnCGs VR2 is making are not visible to VR1. Due to a game 

mechanic that hides the avatar’s hands (and other objects) when they are close to the avatar’s 

body, the gesture is unavailable in VR. VR2 is unaware of this mechanic and repeats the same 

gesture again without realising VR1 cannot see it. Therefore, VR2’s attempt to orient VR1 to the 

new explanation fails due to the missing gesture. Additionally, the few moments when the avatar’s 

hand is visible during the gesture, the movements made by VR2 are not mapped into VR at all. This 

means that the hand does not move in VR. The gestures are unintelligible when compared to the 

gesture made by VR2 in the real world (figure 27). It is rather hard to interpret a gesture one 

cannot see, and it takes a moment for VR1 to understand VR2’s utterance ‘pants’ without the 

accompanying gesture. VR1 does eventually orient to the explanation as intended by VR2, but the 

sequence is unsuccessful nonetheless. 

The last gesture by VR2 in line 78 shows that he does not understand the problem and is 

frustrated because he does not seem to be able to express himself. VR2 is unaware that his hands 

are not there when he is making the gestures which is the main cause of his lack of success. This 

game mechanic of objects disappearing when they are close to the body causes a disruption 

without either participant realising what is happening. Given time and more experience with 

similar situations, the participants could have realised such a feature exists. Unfortunately for the 

participants, this is not that moment, and the explanation sequence suffers the consequences.  
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The analysis in this section contained examples from both 3D Charades and Disc Golf, illustrating 

how the world in common can be disrupted in VR. These disruptions can be caused by anything 

from transformed or partially available elements to technological issues. Often these disruptions 

are caused by a mix of both. Technological features and other such elements in VR can prevent the 

participants from experiencing the world in the same way. Once again, there are issues with 

movement translating poorly from the real into the virtual, and the avatar’s appearance not 

matching the person behind it. These issues make interpreting the other’s actions more difficult 

and at times nearly impossible. The same issues of mediated interaction that have been 

mentioned before are at play here as well. However, here the focus is more on the fact that these 

disruptions are caused by the mediation of action is a feature of technology. This technology is not 

yet perfect, and can sometimes change the actions so that they no longer resemble the intended 

action. This can also lead to meaning being otherwise lost due to the change. 

There are also the issues with the participants’ perspectives. The major issue is the participants’ 

lack of awareness. They assume that how they see the world is how the other sees the world as 

well and build their actions moment by moment based on that assumption. When this is not true, 

e.g. in the case of the windmill example in excerpt 9, either the explanation fails or one of the 

participants attempts to solve the issue. Based on the few examples present in these materials, it 

seems that before an issue can be actively solved by the participants, they need to realise that 

there is an issue. More research is needed to confirm this observation as the scale of this thesis 

does not allow for any concrete claims. 

The next section is the conclusion where the results of the analysis will be discussed. Some 

possible future courses of study will also be suggested.  
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6. Conclusion 

The aim of this thesis was to examine some of the interactional issues in VR presented in 

Hindmarsh, Heath & Fraser (2006). These issues are ‘fragmenting interaction’, ‘misleading avatars’ 

and ‘disrupting a world in common’, and they were examined as they appear in word and route 

explanation sequences containing EnCGs. It was shown that these issues are indeed still present in 

VR interaction and that they can be a part of the reason why some explanation sequences 

ultimately fail. The materials also showed that most of the issues are interwoven and that 

examining only one issue is often difficult without at least mentioning one of the other issues. 

The analysis was based on video materials of 12 novice VR users interacting in the Rec Room 

virtual space. The set-up of the recording session is what made research like this possible. 

Recording both the real-world view and the VR view made it possible to see the participants’ 

actions unfold simultaneously in both the real and the virtual. This made possible observations 

such as realising that a gesture made in the real world is not appearing in VR. The method was 

based on conversation analysis that was combined with gesture studies. 

Some possible causes were found for each issue. ‘Fragmenting interaction’ seems to be caused by 

a lack of a physical sense of presence in VR combined with a field of view that is narrow when 

compared to human’s usual field of view. Another influencing factor is that there is no difference 

in how well the participants can hear each other even when they are far apart. ‘Misleading 

avatars’, in turn, seems to be caused by the appearance of the avatars and a lack of body 

awareness. Issues in translating movement and the mediated nature of interaction are also factors. 

‘Disrupting a world in common’ seems to be caused by either transformed or partially available 

elements of the environment and technological issues. These two factors can affect interaction on 

their own or together. 

Each issue presented different kinds of problems for interaction. ‘Fragmenting interaction’ and the 

unavailability of the environment lead to unintelligible actions that one participant or both could 

not interpret correctly or struggled with. It also made achieving and maintaining mutual 

orientation hard due to difficulties with keeping track of the other’s position. ‘Misleading avatars’ 

made interpretation difficult. The appearance of the avatars did not match the participants’ bodies, 

leading to incorrect interpretations. Sometimes, the basis of the actions, for example an 

environmental element on the participant’s body, was not available in VR. This made some 
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gestures unintelligible. The participants’ movements were mistranslated at times or the 

movement occurred later in VR causing misinterpretations of orientation. ‘Disrupting a world in 

common’ prevented the participants from experiencing the world in the same way even though all 

the elements might have been available to both. Technical issues, such as incorrect or partial 

translation of movement, made interpretation difficult. The participants often thought the other 

saw things as they did when, in fact, their perspectives did not match. When an element is 

available only partially or it has been transformed, it can lead to difficulties in expressing meaning 

through for example embodied conduct. 

While each issue had its own causes and effects, they all had some things in common. Most 

examples analysed involved some assumptions made by the participants. Some participants 

expected VR to function nearly identically to the real world or that the avatar’s body matched 

their own. Mutual orientation was frequently assumed due to various misleading factors. At times, 

the participants assumed that how they see the world is how the other sees the world as well and 

built their actions moment by moment based on that assumption. It also seems that some, if not 

all, of these issues might be caused by inexperience. Perhaps, if the participants were familiar with 

how interaction is affected by VR, they would be more aware of the issues and could better adapt 

to them. 

Solving these issues will likely help interaction in VR, at least in this specific VR space. Due to the 

scale of this study, and the scarcity of similar research, plenty of further research is needed to be 

able to make any concrete claims. Further research with more diverse materials is also needed to 

fully describe the issues as they appear in not just Rec Room but other virtual spaces as well. It is 

clear, however, that these issues are still a problem in VR interaction when it comes to 

inexperienced users in Rec Room. The results of this thesis can be used as a basis for future 

research and they provide plenty of ideas for future studies. 

‘Misleading avatars’ is one possible future course of study. It would be interesting to examine 

what affects this issue by for example comparing novice users and experienced users, or two 

groups with avatars that either closely correspond with their real bodies or not. Such studies could 

provide information as to how to make the avatars less misleading, as well. The importance of 

seeing one’s avatar to be able to comprehend the relation between one’s own body and the 

avatar needs further examination. Such a focus could also clarify why the participants did not 
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seem to realise the appearance of their own avatars even after interacting with the others’ similar, 

pseudo-humanoid avatars. Furthermore, Kohonen-Aho (2017) writes that the “avatar body […] has 

an active role in the construction of social presence” (p. 50) in virtually embodied interaction. It is 

likely that a misleading avatar could lead to issues with this construction. 

The situations where one or more of the participants realise there is an issue in interaction is 

another interesting focus for future research. It would be interesting to examine the kinds of 

situations, especially the ones where the participants attempt to solve the issue. In these materials, 

these situations occurred in both word and route explanations. It was the explainer who reacted 

to the issue in the one route explanation where it occurred. In word explanations, it was the 

recipients that reacted to the issues. Is it that they are mostly in a spectator position, and 

therefore, the issue is more visible to them? It could also be that it is the recipients that need to 

understand the explanation. As some issues make this difficult, the recipients react more readily 

and attempt to solve them to be able to fulfil their own part in the ongoing interaction. Not 

addressing them, or even realising them, causes further damage. The few successful sequences 

contain both realising the issue and then addressing it. In any case, it would be interesting to 

examine successful and unsuccessful explanation sequences, and find out if there are any factors 

that co-occur. Naturally, these sequences do not always succeed in the real world, either, but here 

the issues in interaction are an additional cause.  

Adapting to new forms of technology is something people have been doing for the last hundred 

years. Lately, people have adapted to communicating online. Some are now able to use the 

resources available online to convey similar meanings as they can convey with gaze, voice or 

gesture in face-to-face interaction. As VR is similar to the real world, it seems that the participants 

are attempting to interact in VR as they do in the real world. However, the technology does not 

quite allow for it yet. Based on observations made from these materials, it is a valid question to 

ask how people adapt to VR technology, its features and its limitations. It would be interesting to 

see how experienced users have adapted to interaction in VR. In the future, studies on adapting to 

VR interaction could be used as a basis of studying whether this adaptation could turn into 

humans and technology co-evolving. Who knows: humans could already have begun started to 

change as a species as they adapt to new technologies, and even to the virtual as a part of the real. 

The virtual, after all, is already available to us all in the form of social media and the internet. 
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The future of VR focuses on co-present, real-time interaction. It is developing into an environment 

that makes doing things together possible no matter the physical location the users. the possibility 

to work together, hold conferences that gather people from around the world. Architects can use 

it to design for example buildings and urban landscapes in VR and then be able to the finished 

product before the ground has been broken. VR could be used to provide bedridden people the 

chance to experience faraway places. Indeed, the benefits of developing truly co-present, 

interactive VR are many. It is not ‘just another gaming platform’: it is a new way of communication, 

work, education. Most importantly, it is a new way of connecting. 
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Appendices 

Appendix 1. Conventions for transcription 

Jefferson (2004) 

[ ] Brackets indicate overlapping talk. 

= Equal sign indicates no break or gap. 

(0.0) Numbers in parentheses indicate elapsed time by tenths of seconds. 

(.) A dot in parentheses indicates a brief interval (<0.2 seconds) within or between 

utterances. 

___ Underscoring indicates some form of stress, via pitch and/or amplitude. A short 

underscore indicates lighter stress than a long underscore. 

:: Colons indicate prolongation of the immediately prior sound. The longer the colon 

row, the longer the prolongation. 

:___ Combinations of underscore and colons indicate intonation contours. Basically, the 

underscore ‘punches up’ the sound that occurs beneath. 

↑↓ Arrows indicate shifts into especially high or low pitch. 

.,?? Punctuation markers are used to indicate ‘the usual’ intonation. Not necessarily 

restricted to appropriate syntactical points. 

WORD Upper case indicates especially loud sound relative to the surrounding talk. 

°word° Degree signs bracketing an utterance or utterance-part indicates that the sounds are 

softer than the surrounding talk. 

- A dash indicates a cut-off. 

>< Right/left carats bracketing an utterance or utterance part indicate that the 

bracketed material is speeded up compared to the surrounding talk. 

<> Left/right carats bracketing an utterance or utterance part indicate that the 

bracketed material is slowed down compared to the surrounding talk. 

.hhh A dot-prefixed row of ‘h’s indicates an inbreaths. 

hhh A row of ‘h’s indicates an outbreath. 

( ) Empty parentheses indicate unclear words or speaker. 

(word) Parenthesised words and speaker designations are dubious. 

(( )) Double parentheses indicate transcribers notes. 
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Appendix 2. Conventions for multimodal transcription 

Mondada (2001), current version: 3.0.1, 2014 

* * Gestures and descriptions of embodied actions are delimited between 

+ + two identical symbols (one symbol per participant) 

Δ  Δ and are synchronized with correspondent stretches of talk. 

*---> The action described continues across subsequent lines 

---->*  until the same symbol is reached. 

>> The action described begins before the excerpt’s beginning. 

--->> The action described continues after the excerpt’s end. 

..... Action’s preparation. 

---- Action’s apex is reached and maintained. 

,,,,, Action’s retraction. 

ric  Participant doing the embodied action is identified when (s)he is not the speaker. 

fig  The exact moment at which a screen shot has been taken 

# is indicated with a specific sign showing its position within turn at talk. 
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