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	Abstract

	With increasing access to powerful computer processing and broadband Internet connectivity, persistent immersive worlds like Second Life are being adopted for use as virtual learning environments.  The flexibility of these spaces, however, offers little innate direction for educators in terms of design and pedagogy considerations, creating a space for research, shared experience, and possibly the development of “best practices” literature.  This multiple-case study explores the unique affordances of immersive environments for distance education with reference to the design, pedagogy, and student experience of two university-accredited courses taught entirely “in-world” on the Second Life platform.
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Foreword

	My thesis took much too long to produce, and at a cost of more personal strain than was necessary or sustainable.  But, unlike the product of a physical constipation, I would prefer that the labour in your hands be of more than just a private value to me and those with an interest in my health.  Therefore, it has been my goal throughout this work to make it relatively palatable for readers outside of an academic context.

	That said, some parts are denser than others.  If you’re here for fun (possibly friends and family who, desperate to encourage me during the throes of my dissipation, promised to read this monster when it got finished and are actually doing it, you poor fools), you can probably get away with missing the Literature Review (Chapter 2) and the theoretical section of the Methods (Chapter 3).  The middle of the Results and Discussion (Chapter 4) drags on a bit, too, but there’re some bunnies in there, and a really terrible champagne reception if you stick it out.

	Anyway, good luck.

	 


Glossary

	In the literature I’ve read throughout this enterprise, I’ve encountered an awfully large number of bespoke terms for what seems to me to be a comparatively small number of meaningful classifications.  These are then compacted unhelpfully into acronyms and bandied about semi-interchangeably.  For clarity and personal peace of mind here (though probably without the necessary deference to the nuances and pedigree of a thriving neologistical ecosystem), I’ll try to remain consistent to the following umbrella terms:

	
		Computer-Supported Collaborative Learning (CSCL) is what happens when people interact with each other while learning because they are in some way networked by a computer.  (By contrast, for example, a correspondence course conducted by email with direct communication between a student and instructor would be computer-supported, but not necessarily collaborative, learning.)

		A Learning Management System (LMS) is an interface for students to coordinate with their instructors to manage course materials, requirements, schedules, grades, etc.  It may facilitate CSCL if used as a vehicle for collaboration between students (through instant messages, group notices, chat, etc.).  Current examples include Blackboard and Moodle.

		A Virtual Learning Environment (VLE) is the non-physical space in which students do whatever they’re expected to do in order to “learn.”  VLEs might be embedded within a LMS, but may also exist as an independent platform (for example, a message board or chat interface hosted independently from an institution’s Blackboard interface).



	
		Within this paper, I’ll make frequent reference to Immersive Virtual Learning Environments (IVLEs) as a class of VLEs that specifically involve immersive, three-dimensional interfaces and persistent worlds.  Second Life is the principle IVLE I’ll be discussing.



	 

	 


 

	
	1.0  Introduction



	Spatially, education has always occurred at a distance, even if the participants were merely in shouting range.  What’s made this interesting lately is that mediating technology, in the last few thousand years, has been leveraged to extend that education across greater intervening space, with greater immediacy (approaching or exceeding that possible at shouting range), and with more throughput of information.1  The spread of inexpensive print and literacy followed the development of written language in the laudable trend of prolonging information’s physical shelf life (if not currency) for consumption; an affordable postal service and then Internet connection, for those with access to them, meant packages of unperishable “Education” could then travel the world reliably, and when digitized, could be replicated infinitely at negligible cost and delivered to effectively limitless recipients—in every case, so long as it (and they) adhered to the protocols of the information’s carriers (curricular materials travel to students more comfortably by post or email than do live professors).

	Scope for interaction has widened as a result: whereas a learner studying by physical correspondence would only have been in touch with her instructor or institution, and possibly only once or twice, computer-mediated learning began to allow distant students to sense and communicate with each other, rapidly and constantly.  Social media has become the backbone of much of this experience, with email and listservs giving way to wikis, blogs, and increasingly sophisticated message boards and chat clients, all facilitating communication and collaboration between students and instructors on a growing scale.2  Most recently, advances in processing power and connectivity have made viable the use of  virtual, graphically immersive environments—once the purview of computer simulations and games—as persistent worlds for education.  Linden Lab’s Second Life is one such world, and has proven popular for educational applications, offering robust in-world building tools for engineering static and dynamic spacial elements, flexible communication channels, and free access for users who do not control pieces of persistent land (making it ideally approachable for students).

	 

	For me, however, (and probably many North Americans of my generation), the promise of Second Life immediately recalls the holodeck from the Star Trek television series of my adolescence: intelligent, intuitive technology provides a space where the imagination and (carefully articulated) intention alone are requisite to the creation of anything.  Educators, how exciting to think that your classrooms, your schools, your students’ universes could serve, perfectly in form as well as function, your pedagogies and subject content?  Would you replicate the classrooms of your upbringing, tweaking and iterating changes to taste?  Would you sculpt something alien and challenging, with exotic physics and orientations?  Would you let your students make changes to your designs, or contribute their own, or join to create the world in its entirety for you?  Would you build something to house experimental pedagogies and test the very notion of “Education?”  Without such parochial constraints as institutional space and cost, learner proximity, gravity—what would you build?

	Even (generously) assuming an audacious imagination and cogency of formulation sufficient to avoid accidentally resurrecting Professor Moriarty, reality presses in: your institution and students may have inflexible pedagogical or stylistic needs and expectations; perhaps not everyone involved has the capacity to use this holodeck to the same degree—the bandwidth to join in without latency, the hardware to see what you see or to speak and be clearly heard, the fluency and confidence with the interface to move and look and interact without significant additional cognitive burdens; maybe, as brilliant, talented, and imaginative as you are, you simply haven’t enough time to reinvent curvature, let alone friction, let alone the wheel, for each immaculate facet of your edifice.  Or, perhaps, the initial assumption was overly optimistic: you are so embarrassingly imperfect as to be overwhelmed by the blank canvas and sheer brawn of your tools.  The responsibility of collapsing unbounded potential into bounded reality is paralysing.  What would you build?

	The holodeck may represent limitless potential in theory, but in practice, it’s an awful lot easier to do some things rather than others—a lot of default curves and coefficients of friction are already in place, perfectly amenable to someone else’s idea of a wheel)—so that without infinite time and patience, it may be therefore necessary to work within the confines of someone else’s imagination.  How systemic would the compromise of your vision be to accommodate the effective constraints, and how kludgey would you tolerate your work-arounds to be before reevaluating your pedagogy?  What would you build?

	At present, there is no panacea forthcoming in the literature.  But, communities of educators working in Second Life, Active Worlds, and other holodecks persist, designing and operating IVLEs, collaborating, consulting, and communicating (within Second Life, for example, the usergroup, Educators Coop, existed as both a network of professionals and scholars with an interest in education in immersive environments and as a malleable element of in-world geography capable of hosting conferences and workshops (Jarmon, 2009; Jarmon & Sanchez, 2008), although it appears to have been overshadowed in recent years by larger collaborative institutions like the Immersive Education Initiative (http://members.immersiveeducation.org/)).  Recently, the Joint Information Systems Committee (JISC) funded the Design of Learning Spaces in 3D Virtual Environments (DELVE) project to explore design choices and pedagogy across multiple IVLEs (S. Minocha & A. J. Reeves, 2010) in order to build and substantiate a body of guidelines.  At the time of writing, however, the vast majority of published literature on the topic exists as individual case studies of specific environments, and reveals very little convergence in terms of needs and strategies.  The literature is very young, spotty, and therefore much of the review in the following chapter is interpretive, sampling conversations (and single voices) which do not necessarily cohere.

	This study explores the design of two IVLEs in Second Life.  “Design,” here, is conceived as several discrete but interacting layers which, in totality, describe those environmental aspects of student experience that could be considered and more or less manipulated in anticipation of the start of the courses observed, as well as strategies or accommodations undertaken by instructors and students on the fly to negotiate unanticipated environmental challenges and opportunities.  The environments in question are those places within the persistent virtual world of Second Life that explicitly comprised the observed subjects’ scholastic environments (largely the classroom locations and field trips designated by instructors, and immediate proximal environments where incidental interactions might take place).  These spaces were visually mediated for students via the Second Life Viewer 2.0 interface (instructors and teaching assistants used alternative “browsers,” sometimes overlaid with plug-in tools for enhanced classroom monitoring and management), and auditory information via headset or computer speakers.  My ability to observe was mediated by my own Second Life Viewer 2.0, which I could freely control to show spaces and viewing angles somewhat independently of my avatar’s location in-world.

	The guiding question of my research has been, “how are immersive environments in Second Life designed to facilitate distance education,” but, through the course of my observations, this has been refined to, “how do the affordances of Second Life interact with pedagogy and design,” and “how do the practical realities of student experience in Second Life classrooms speak to pedagogy and design.”  In Chapters 3 and 4, I will attempt to address these questions.  My conclusions and some directions for further research will be summarized in Chapter 5.

	

	2.0  Literature Review



	Discussion about the affordances and limitations of asynchronous and synchronous learning environments is fairly well established, as the technology that mediates them is relatively mature (for example, see Frank, 2008; Sanders et al., 2007).  Very briefly, asynchronous environments—initially courses of instruction delivered by physical correspondence, but now most commonly managed digitally by email, threaded messages, listservs, etc.—generally provide opportunities for elaborately composed and considered communication, logged and referable interactions, and flexible scheduling for participants.  Synchronous environments—voice/video conferencing, text-chat, etc.—provide immediacy and more readily replicate the social interactivity of traditional, face-to-face classrooms at the cost of higher bandwidth requirements and the need to coordinate meeting times.  Immersive environments, as described above, may contain both synchronous and asynchronous elements—students and instructors typically assemble for predetermined meetings and engage in traditional, face-to-face activities like lecture and small-group discussion (see examples below), while asynchronous elements of immersion can be found in the persistence of “physical” features: students and instructors can communicate by the traces they leave in a communal space, as well as by more usual asynchronous tools embedded within the architecture or interfaces of virtual classrooms, or associated with the course externally through learning management systems such as Moodle or Blackboard.  What, therefore, do immersive virtual learning environments offer beyond their non-immersive synchronous or asynchronous counterparts?  The rest of this chapter will review the various characteristics of immersive environments and the literature that addresses and informs the nature and affordances of those characteristics.

	 

	2.1      Flexible Perception

	Second Life users are presented with a widgetized, customizable, context-sensitive user interface, layered atop the immersive, three-dimensional virtual world as a heads-up display (HUD), meaning that at any given time, they have access to rich, contextual information while being able to independently manipulate both their avatars’ positions in-world and their own visual window into that world.  For someone with mastery of the interface, this is a degree of control unavailable to students in physical classrooms, yet preserves some of the affordances that co-inhabiting a physical space can offer.

	2.1.1      Visual Perspective Controls and Affordances

	Dede (2009) speaks about the ability of immersive environments to provide control over multiple user perspectives: where camera controls are distinct from avatar navigation, it becomes possible to reorient oneself for particular advantages, such as a bird’s-eye-view to gauge spatial relationships of objects, paths, and other people in the environment, or to nestle in your avatar’s “head,” seeing through its “eyes,” and experiencing architectural and social configurations from a more limited but recognizably personal vantage.  Dede calls these “exocentric” and “egocentric” perspectives, respectively.  (In keeping with the conventions of literature as they’ve carried over to video games, I would call them “third-” and “first-person” perspectives.)  In Second Life, the default view is an “over-the-shoulder” camera which follows your avatar’s movements and facing direction—in essence, a hybrid of the two (a “second-person perspective”) allowing the avatar’s subjective protagonism to persist for the user, but also giving a sense of what the avatar looks like to others.  Beyond vanity (which should not be discounted in Second Life, since it drives much of the virtual goods economy), this makes the deliberate adoption of distinct postures like sitting or standing, and the use of gesture-based emotes like nodding, smiling, or dancing, an obvious and potentially meaningful mode of communication for the user.  Dede also remarks upon the value of flexible perception for more practical educational scenarios, such as the solving of problems or puzzles with complex three-dimensional components.3

	2.1.2      Communication Perspective Controls and Affordances

	Gaimster (2008) expressed interest in how the use of different channels of communication could be interpreted and leveraged to pedagogical effect in fine arts-based courses (and more generally).  She feels that private messaging during synchronous group activities can be a highly valuable mode of communication for individual feedback and guidance from an instructor, especially in circumstances such as art or design teaching, in a simulated studio setting, where students may have a deep emotional investment in their work and would be subject to embarrassment if only critiqued publicly.4

	Communicative information afforded by immersion may also uniquely facilitate unspoken social cues.  Childress and Braswell (2006) argue that traditional synchronous communication (via chatroom interfaces specifically, as opposed to video or voice chat) provide a sense of immediate community—“an online class that uses a chat room as part of the class instruction tends to resemble a group of people sitting around a table in a classroom,”—but, with the exception of limited emoticons, fails to capture or reliably communicate the “tenor of the discussion” (p191).  While the same perfunctory emoticons may provide simulated feedback in a rendered virtual environment, non-deliberate cues may be more valuable and easier to put into practice: as an example given by the authors, in a non-visual chat environment, sub-discussions may form without clear boundaries, all participation being displayed in chronological order and potentially leading to difficulty as the texts of multiple conversations become confused.  The ability to represent interest and focus by breaking into smaller groups, and to move one’s avatar from one group to another to, or to visually indicate a resource or fellow classmate when invoking an idea, etc, may represent a significant communicative improvement.

	 

	2.2      Social Presence

	The sort of simulated visual cues Childress and Braswell discuss support what is ultimately an illusion: that, at the time of a synchronous interaction, the student is not physically alone.  With the trend toward ubiquitous social media, physical isolation seems of diminishing relevance to the perception that one is, nonetheless, in steady company (enough so as to foster the familiar lamentation that people now simulate physical isolation in public so as to better connect with their peers … though perhaps not in as many words).  The perception of social presence, physical or not, is fundamental to the enterprise of learning in so far as “learning” is viewed as a social activity.  The challenge of facilitating it is of great interest within the immersive education literature.

	In trying to define this phenomenon, Jarmon (2009) highlights the work of Riva et al. 2006, who conceptualize presence as “non-mediated perception of successfully transforming an intention into action” (p5.)  That is, presence can be understood as the execution (or perceived execution) of a will, and does not, Jarmon notes, require physical occupancy.5

	Schroeder et al. (2001) talk about the awareness of presence and co-presence as being a key component in the development and function of online communities.  While this is possible in asynchronous environments when interactions are regular and topically broad, they argue it is more natural in synchronous environments, particularly those of an immersive nature, because members of the community are in direct evidence as present, interactive individuals.  This presence makes much more likely serendipitous interaction and informal learning, as discussion and involvement are not necessarily grounded in formal course content.  (The introduction of “lounges”—places for “off-topic” and extracurricular discussion—may be seen in part as a strategy to address opportunities for such interaction in asynchronous environments.  I discuss this in greater detail with reference to building principles in immersive architecture, below.)

	Specific uses of social presence in VLEs are also explored.  Bronack et al. (2008), for example, experimented with the acknowledgement of individual expertise as a way to build fluid, informal hierarchies among learners in AET Zone (an IVLE proprietary to Appalachian State University) by using “greeter bots.”  The bots were scripted programs that announced student affiliations to particular academic disciplines/programs to all present within the local environment when those students approached.  This primes other students who might have questions to identify and seek others better-situated to answer them, while not needing to keep mental notes about who specializes in what within the community (this was doubly valuable as a resource for new members to the community).6

	2.2.1      Social Presence and Avatars

	Presence and social identity in immersive environments are often tied to avatar use and control, with a generally positive correlation between the use of avatars and engagement in computer-mediated communication (Atkinson, Mayer, & Merrill, 2005).  Others are unsure: Gaimster (2008) builds on the work done by Spendlove (2007) to invoke first the importance of the emotional connection between teacher and student, and then question whether, with limited cues available in IVLEs, a comparable connection can be made using avatars.  Social conventions exclusive to online environments (“netiquette”) in general can be daunting for the uninitiated, much like any other novel social setting (though without the aid of traditional non-verbal cues that might speed the learning process).  While Second Life provides behavioural guidelines in the form of an FAQ, mastery ultimately requires the discomfort of involvement and practice, potentially while also struggling with the intricacies of the interface itself.

	Gaimster also claims that because of the anonymity of using avatars (necessarily in those environments where user- or display-names are not institutionally regulated), there is less trust extended to participants in an interaction where words could otherwise be tested against identity, facial expression, body-language, etc.7  Further, she points back to the work of Sproull and Kiesler (1986) with regard to the positive correlation between anonymity, lack of social cues, and self-centred or unregulated behaviour, identifying modern, virtual-world analogues like “griefing” and “flaming”—uncharitable or even cruel communication, harassment, and bullying of others that the perpetrators might be less likely to do without the benefit of anonymity.

	 

	2.3      “Immersion” and “Embodiment”

	On an individual level, that sense of oneself and one’s presence as an entity within a real space (as opposed to, say, as an external agent controlling a puppet on a stage) is broadly discussed in terms of “embodiment” (existing as an entity) and “immersion” (being somewhere), though with little granular consensus.  The essence of these phenomena as it seems to be broadly interpreted in the literature might be “virtual worlds aren’t just a window into a world; they become an instinctive extension of the self.” (Guest, 2007, p68)

	2.3.1      Immersion: Sensory, Actional, Symbolic

	Dede’s definition of “immersion” is “the subjective impression that one is participating in a comprehensive, realistic experience.”  (Dede, 2009, p66; see also Lessiter, Freeman, Keogh, & Davidoff, 2001; Stanney, 2002)  He specifies three elements which contribute to this state: sensory immersion, actional immersion, and symbolic immersion.

	Sensory elements of immersion deal with how one interfaces with the virtual environment: for example, in traditional videogames, visual elements predominate sensory immersion, such as a point of view or other representations of the environment, typically represented on a video monitor.  Dede assumes that the better-rendered the sensory elements, the greater the opportunity for immersion, but in the case of graphical fidelity specifically, the “uncanny valley” phenomenon may be problematic (Brenton, Gillies, Ballin, & Chatting, 2005; Mori, 2005); as some interviewed Second Life instructors and designers have noted (see The DELVE Project, below), perhaps stylistic consistency is more important than immaculate graphics (S. Minocha & A. J. Reeves, 2010).8  Other sensory immersion factors may be audio spacialization, haptic (tactile) feedback, etc.

	Actional elements of immersion involve user agency within the virtual environment—at the most basic level, how navigation is accomplished (more precisely, how the user can control the changing sensory elements).  The abilities to intentionally move, look around, collect, build, destroy, communicate, etc., define the nature of the user and the virtual identity he or she develops.  Presumably, elements of realism, such as camera-bob when walking that grows when running, fluid-looking movements, being able to hurt an NPC’s feelings, etc., invite the user to suspend disbelief in the environment’s virtual nature, but so too can well-articulated sources of wonder: the elation of flight or the ability to explore in minute detail fantastical environments or objects, may also absorb the user into the world.9  Lim (2009) takes this further, claiming that

	“as humans, we find virtual representations of self meaningful and believable only to the extent that these same representations are able to participate in constructions and collaborations with other avatars” (p4-5).

	Symbolic elements of immersion concern the invocation of “semantic psychological associations” between the user’s experience within the virtual world and the real-world experiences, lore, expectations, and assumptions the user brings to it.  Dede’s example here is the hunting and slaying of a virtual monster, with associated experiences of dread, desperation, and triumph that remain independent of the user’s actual physical reality throughout the process (one would hope).

	2.3.2      Embodiment and Social Presence in Second Life

	Embodiment, for Jarmon, entails how we construct our sense of self, and is entangled with elements external to our bodies that we nonetheless “attach” as tools, prostheses, adornments, etc.  While using a hammer (a prosthesis for leveraging force and applying it without damaging our extremities), we hammer in nails—the tool is incorporated, if transiently, into our sense of ourselves and our ability to interact with our environment.  Jarmon extends this property to the Second Life browser, describing it as “a set of 3-D sensory-orthotics,” (Jarmon, 2008, p5-6, author’s emphasis): the avatar, already an extension of the user’s sense of self, is enabled to function within the persistent virtual space by means of the interface (see also Adams, 2005).  Both, thereby, contribute to the embodied experience of oneself exploring and interacting within an environment.  In Second Life specifically, she observes, elements of the interface and the modular permissions of any given space shape and hash out the kind of self one is able to be: spaces where flight is possible encourage a different conception of oneself as an explorer than spaces where walking from place to place is enforced; the permission and tools to create objects or import personal images for public display or use suggests a different conception of interaction and community participation than one where these affordances are globally limited or restricted to particular individuals (like instructors) for any given reason.  The technical or stylistic limitations and experiental themes might even clash sufficiently to disrupt embodiment entirely: in Second Life, Prasolova-Førland (2008) is critical of narrow default avatar customization options, inappropriate emotes, and a Western bias in default art resources for architecture and clothing.  This notion of embodiment, and particularly the acknowledgement that we modify not just our abilities, but ourselves, with our tools, underscores the importance of care and deliberateness in how learning environments are constructed.  Further, this interpretation of embodiment legitimizes virtual and traditional interactions alike as different instances of “embodied experience” (Jarmon, 2008, p4), troubling the assumption of clean divisions between “virtual” and “real” learning.

	Jarmon is sanguine about Second Life and similar systems as platforms for learning; in consideration of embodiment along similar lines, but ultimately in advocacy of traditional spaces over VLEs, Monahan (2002) similarly argues against the conception of any purely virtual space or experience because these cannot exist without some presence in the physical world (the devices used to access the virtual, the conditions of the space in which the individual accessing the virtual experiences resides, etc.) and without a real-world social context (policies controlling the nature of Internet access, social images around being on the Internet and existing within virtual spaces, etc.).  Consequently, “there can be no purely virtual education, only hybrid spaces” (p4).

	For a virtual environment to be a legitimate space for learning, some sense of successful embodiment is often positioned as an unattainable prerequisite—IVLEs can at best offer an ersatz education.  With reference to asynchronous, non-immersive environments, Land (2004) notes Dreyfus (2001) argued that online learning is a poor substitute for face-to-face learning because it lacks the perception of risk on the part of the student—this diminishes the intensity of the experience.  Likewise, in a study involving students in an asynchronous VLE, Wegerif (1998) quotes a learner who reports a sense of alienation at the lack of instant feedback when communicating online: “You don’t know how people responded to your comments; they just go out into silence” (p1).  Land takes issue with the dualism implicit in framing virtual and physical spaces as distinct locations for learners’ subjectivities.  Learners are imagined to become “disembodied” and distended into cyberspace, and are assumed not to exist meaningfully in both realms at once.  If nothing else, this fundamentally ignores the demonstrable hierarchy between the physical needs of the learner and her online existence: a dead person cannot control a live avatar (despite grotesque images of massively-multiplayer game-addiction).  To imagine that the mind which governs such an avatar, learning and interacting from the perspective of the avatar’s body, is somehow distinct from the mind of the person controlling the computer, Land calls the “incorporeal fallacy.”  In arguing against Dreyfus’ assumption that online learning is neither embodied, nor constitutes a sense of social risk, Land, harmonizes with Sproull and Kiesler (1986) in pointing out the danger of “flaming” and of the semi-permanent record of ignorance that any posted comment is in danger of becoming:

	“Any user of an online environment, even experienced and battle hardened academics, surely could sympathise with the trepidation of a new, possibly shy student, being required to post up their response to a (possibly international) discussion group, in the knowledge, moreover, that their tentative contribution is likely to remain there, with all its feared inadequacies, for a considerable period, unlike the ephemeral and evanescent tutorial remark that is likely to be forgotten and beyond recall even before the students leave the room.” (p534)

	2.4      Persistence of “Place”

	The arbitrary but usually deeply meaningful practice of designating conceptual boundaries to distinguish one “place” from another in a universe essentially contiguous in spacetime is of at least visceral interest to practically all humans (and presumably all other territorial organisms).  Within the field of environmental psychology, place attachment is described as, “An affective bond between an individual and a particular place that is not interchangeable with another with the same functional quality” (Bonnes & Carrus, 2004, p801), and seems to correlate with participation and engagement (Libbey, 2004; Manzo & Perkins, 2006).

	Universities with large commuter populations share a significant problem with those whose students are predominantly distance-educated: “real life” can exist elsewhere.  Student engagement with the community—even self-identification as a student—is undermined by compartmentalizing the learning experience from other activities and habits of being (Van Note Chism, 2006b).  Conversely, even in non-persistent environments, social presence and an embodied sense of place fostered specifically by immersion have been found to correlate with collaboration, leadership, and efficacy (Steed, Slater, Sadagic, Bullock, & Tromp, 1999).

	Therefore, while “place” may be emotional or conceptual, the obvious physical aspect of this amorphous subject, and persistent immersive platforms’ attention to emulating physical environments, has led to scholarship exploring whether place attachment behaviours carry over into the virtual, and what encourages them.

	For example, in a study looking at areas of sustained commerce in Second Life, Halvorson (2010) compares early adopters of the medium (among them Coca Cola, America Online, BMW, and Dell) who eventually pulled out due to poor results, with the most successful and longest-enduring operations.  Within Second Life, the deciding factor observed by Holverston and identified in interviews with proprietors and patrons is “the strength of the informal community” hosted by the venue, rather than its commercial or entertainment offerings.  The “stickiness” of these virtual spaces lay in consistent opportunities for social interaction, with commercial viability built upon the presence and draw of “regulars.”10

	With regard to education, Lim (2009) notes that because avatars in Second Life can be in and perceive only one environment at a time, there is a greater opportunity to invest significance in learning spaces, both from the designer’s perspective (instructors/students both, depending on permissions) and in terms of place attachment.  Lim suggests that since Second Life instantiation functions in this way, which is closely analogous to people’s expectations in the physical world, design of these virtual spaces could take advantage of successful designs in actual classrooms; he cautions, however, that doing so at the cost of daring creativity and experimentation is to waste the affordances of a much more structurally and physically permissive environment.

	Community ethos, meaningful participation, and persistence discussed here, in conversation with the architectural considerations below, will contribute to the discussions around pedagogies and guidelines for teaching in immersive environments at the end of this section.

	 

	2.5      Architecture and Classroom Design

	The actual building of virtual learning spaces has resulted in a predictably effusive variety of specimens, which, when reported upon in the literature, appear to have drawn from physical classroom design principles in environmental psychology, iterative open experimentation and student feedback, and personal experience.

	2.5.1      Virtual Design and the Real World Architectural Perspective

	Minocha and Reeves (2010) trace discussions about design in virtual environments for education to scholars adapting directives from the disciplines of physical architecture and urban planning, who were concerned with basic usability elements like “navigation, orientation, and wayfinding” (p158).  In particular, they indicate that Lynch’s 1960 monograph, The Image of the City, brought a sensitivity to the use of landmarks in virtual architecture as virtual architecture became a technological possibility (for example, Vinson, 1999): early scholars in the design of immersive environments sought to foster spacial awareness by adapting the principles of urban planning and design, developed with real world contexts in mind to virtual spaces.  Prominent scholars in this conversation (Minocha and Reeves point to Charitos, 1997) were criticized for their reliance upon theoretical elaboration with insufficient practical validation.  This was addressed by Dickey (2004), who validated the principles in Active Worlds through observation and interviews.  This approach of using elements aesthetically- and functionally-inspired by physical architecture to immersive world design, Minocha and Reeves call the “real world architectural perspective.”  Dickey admits this breaks down somewhat because weather and gravity need not be designed around in virtual worlds, leaving space to challenge Dede’s (2009) prescribed realism for effective immersion discussed above: should piers undergird bridges, and buttresses support towering structures as if they mattered?  And at what cost to development time, research, and imaginative liberty?  In a companion paper, Minocha and Reeves (2010) use the feedback from a large pool of interviewed designers, instructors, and students working in Second Life to address this, acknowledging that in Second Life, unreal modes of navigation like flying and teleporting can (and should) have an effect on the landscape, so to speak.  (This is discussed further below, where I speak about where my study sits with relation to the much larger enterprise of the DELVE project.)

	These discussions have relatively broad implications for immersive environment usability and especially that of large, complex spaces at the scale of campuses rather than classrooms—and, they don’t specifically speak to the needs of students.

	Others (Graetz, 2006; Graetz & Goliber, 2002; Thomas, 2010) have looked to physical classroom design principles and developments with an eye to mapping them onto immersive environments.

	Graetz and Goliber (2002), for example, begin with Weinstein (1981)’s four assumptions about educational environments in general:

	
		(Physical) classrooms can facilitate or inhibit learning directly (noise/crowding/resources) and symbolically

		Effects of the (physical) environment are moderated by social, psychological, and pedagogical variables.

		Learning environments should “match” teaching objectives, learning styles of the students, and social setting.

		The (physical) environment should be treated with the same care and importance as all other aspects of preparation and delivery.



	The authors use current environmental psychology research to extend Weinstein’s assumptions and generate specific recommendations.  For example, while crowding is intuitively detrimental to learning, the perception of crowding and invasion of personal space is moderated by task, so that while a lecture hall may be densely or sparsely packed with rows of adjacent students participating as receptive audience members without noticeable impact, a space of two to four feet seems to be more favourable for collaborative work.  It would be incredibly interesting to see if virtualized spacing of avatars replicates this, then: when designing collaborative spaces, providing too open an environment may discourage collaboration.  Background noise, they note, is not necessarily detrimental, and may enhance learning and collaboration if appropriate to students’ expectations: the dead silence that attends lonely individual examinations may smother discussion in a classroom of small groups.11  Graetz and Goliber also discuss (questionable) studies involving the effects of temperature and lighting on student engagement and performance.  This probably has limited applicability to IVLEs as presented here, but may be worth looking into: the different spectra of light compared in this section (incandescent vs. fluorescent) should be easy enough to emulate convincingly, yielding potentially straight-forward prescriptions for virtual classroom design (or at least be the foundation of some goofy experiments).

	Thomas (2010) invokes current progressivism in physical classroom design for consideration of virtual development (where what might charitably be called “optimistic” design prescriptions are more likely to be accomplished and evaluated in practice).  For example, the 2006 JISC guidelines for learning spaces that break free of Industrial Revolution-informed construction involve a focus on flexibility (serving pedagogies at present in vogue but also adaptable to future developments), future-proofing (the space should be physically adaptable to minimize its likelihood of becoming obsolete), boldness (a willingness, in this capacity, to test and defy conventional wisdom), creativity (in the hopes of viscerally exciting learners simply by being present in the space), supportiveness (an ability to accommodate distinct and varied learning styles across all learners), and enterprising (allowing the spaces to support different purposes when called upon to do so) (JISC, 2006).

	Along similar lines (though with a more aesthetic than visionary bent) Van Note Chism, (2006a) claims simply that sensory stimulation is often lacking in traditional physical classroom environments—rectangular, fluorescent, antiseptic—particularly as compared with the cafes frequented by students.  Moreover, she notes that students of today (2006) frequently have access to and interest in home decorating TV programs, giving them keener sensitivity to colour; if unable to experiment with their own designs, at least they should be provided with environments that don’t exemplify the most highly-criticized spaces on the shows they watch.12

	2.5.2      Incidental Interaction, Decenteredness, and Exploration

	Thomas also mentions Milne (2007), who identifies physical classroom layout as crucial to engagement and student learning in general because it contributes to the context in which group interactions take place: where classrooms are viewed as “containers” for student experiences, Milne argues it is of paramount importance that they be designed intentionally and methodically with pedagogy in mind—to do otherwise would be putting the cart before the horse.  Based on Cross (2007)’s argument that the greater part of learning does not occur for higher education students within the lecture hall or seminar, but rather across the campus incidentally through informal or unplanned meetings and conversations, such “peripheral” environments must also be subject to a designer’s discriminating attention (Calhoun, 2006; JISC, 2006).  This resonates with a growing acceptance but moves toward campus-wide design guidelines and practices; Petrakou (2010) discusses more examples (Hrastinski, 2006; Kreijns, Kirschner, & Jochems, 2003; Lombardi & McCahill, 2004) along very similar lines but with a pedagogical, rather than “stickiness” focus, arguing social interaction that feeds collaboration needs to be stimulated by informal, non-task-specific time, happens easily for (non-commuter) traditional students on physical campuses and needs to be encouraged online (this has also been reflected in older literature dealing with student orientation and community building in non-immersive distance environments (for example, Zieger & Pulichino, 2004)).  These seem to be two prominent approaches to the issue of fostering incidental interaction, then: environmental (geographical/interface-based), and pedagogical.

	In terms of the environment itself, again radical design ideas in physical spaces are often compatible with, if not conceived in transition to, virtual architecture: Brown (2005), advocating for physical environments that appeal to the expectations of “net-generation” students suggests small group spaces and casual access to tutors, experts, and faculty, distributed across non-”classroom” spaces where people congregate, including common tables and whiteboards.  Van Note Chism (2006a) highlights numerous examples of these ideas in practice, in the form of studio classrooms, information commons, “co-laboratories,” and particularly (Van Note Chism, 2006b) “corridor niches” in the “ES Corridor Project” at Indiana University-Purdue University Indianapolis.  She characterizes this approach as decenteredness—specifically, the enterprise of thinking about and designing campus structure and flow between spaces, rather than as a dichotomy of classrooms and non-classroom spaces.

	With regard to Van Note Chism’s decenteredness, I think this approach to space conceptualization and design may be more practical in an immersive environment than physically, with associated affordances for mobility and clairvoyance.  It raises questions, too, of whether “teleportation/instant-travel” features are beneficial or whether they serve to underscore divisions between discrete environments.  Perhaps an “autopilot” feature might be preferable, where avatars walk to destinations without constant input from the players, but are still observed to do so (and must be waited on while they travel): this would allow the overall layout of the campus to remain subconsciously evident and consistent while the student can do other things in a widgetized interface, mimicking the practice of thinking/talking on the phone while navigating associatively yet leaving open opportunities for serendipitous social encounters.

	Though perhaps without the flair attendant upon such optimistic physical architectural prescriptions, replication of quintessential student mixing spaces found at traditional institutions—lounges, cafés, etc.—has been a recognized principle of VLE design for some time in asynchronous iterations like fora (for example, see Li, 2004), where students are invited to have “off-topic” conversations and develop social bonds outside of a formal academic context.  Immersive environments, however, immediately permit the reification of symbolic social spaces—given their popularity on virtual campuses, it seems nearly as intuitive to “build” student centres, coffee shops, and pubs, as it does lecture theatres and classrooms.  Bronack et al. (2008) exemplify decenteredness as an end toward incidental interaction in their discussion of AET Zone, where serendipitous interactions are supported by having several persistently running, contiguous and distributed common areas intentionally non-specific to student program, year, or expertise, and making those common areas default log-in zones.  This departs from asynchronous environments, which may be viewed as a place to go when desiring to contribute or consume information episodically, rather than a place to reside and to build with like-minded colleagues.  (I discus AET Zone further with reference to Pedagogy in the following section.)  While the advantages of persistent virtual environments over physical campuses are repeatedly invoked by the authors—that opportunities for chance encounters and thereby serendipitous learning and community building are enhanced by the possibility of “anytime access”—it is not clear why typical distance students (particularly full-time professionals with a need for scheduling flexibility, as is commonly the case with AET Zone) would choose to spend free time in this way.  Despite the promised affordances, an ethos would still need to be established where people would converse and debate publicly in the environment rather than through (at least at the time of writing, what I would assume to be) normal, private channels.  (How could the atmosphere and habitual occupation of a campus pub be achieved online without the peripheral enticements of food and alcohol?)

	The design of AET Zone also tries to present an opportunity for engagement which is recognized by other scholars.  Bronack et al. (2008; Sanders et al., 2007) claim that a spirit of exploration and discovery is fostered by the malleability of the persistent environment—students as well as professors are able to make lasting contributions in the form of resources, encouraging symbolic exploration of the virtual environment which merges fairly smoothly with a subsequent exploration of the materials (all the while ideally solidifying place attachment).  When students were encouraged to articulate metaphors for experienced and ideal worlds, a common theme in Prasolova-Førland’s (2008) study of several different IVLEs was an “open-frontier freedom” to continually expand and develop—literally, the contents of the world; figuratively, one’s understanding and experiential horizon.13  (I feel it’s unclear from this kind of response how and whether students would benefit more from such a space than from one with more rigid and compressed virtual architecture, as the students in question were being called essentially to make aesthetic claims as visitors—not occupants—and did not experience educational programming specific to them in these environments.14)  Concordantly with Bronack et al., though approaching the issue from the other side, Prasolova-Førland (2008) claims, student perceptions of rigidity vs. freedom in the aesthetic presentation of immersive environments inspires a motivation to modify the environment.  Generally, open spaces without obvious directions between areas of interest (like signposts, a system of roads between buildings, or especially corridors between rooms) elicited a greater sense that the world should be easily modifiable, and irritated the students more than worlds with meticulous architecture when they ran into permission barriers.  (Recalling commercial examples like World of Warcraft, could this then imply that highly-wrought or polished environments inspire passive awe, behaviour, and outlook?)

	2.5.3      Communities of Practice, Collaboration, and Student Design

	Campus and classroom design in IVLEs, as in traditional face-to-face spaces, often draws from or is in conversation with pedagogical assumptions.  Bronack et al. (2008) have formalized a set of skills and dispositions associated with teaching and learning in their AET Zone environment which they have called “Presence Pedagogy.”  A key assumption the pedagogy makes is that the virtual learning environment is perpetually populated by students and instructors, diminishing identification of individual students and teachers with their particular class-mates and instead (it is hoped), fostering a broader community of practice among the entire department.  Jarmon (2008) extends this dramatically by suggesting an understanding of the entire social structure of Second Life, its myriad overlapping communities and persistent but shifting locations, through Wenger (1998, p127) as “constellations of interconnected practices.”  By adopting various personae through multiple avatars (or merely by joining multiple groups with one avatar), one can navigate and engage with multiple communities of practice.  Moreover, and consistent with a nearly universal feeling espoused in the literature that collaboration and production of persistent objects is crucial to the immersive learning experience, she quotes Stahl et al. (2006), who argue that computer supported collaborative learning “requires a focus on the meaning-making practices of collaborating groups and on the design of technological artifacts to mediate interaction” (p409).  She observes that in Second Life, then, the artifacts that students design and contribute to shared persistent spaces (in addition to fostering place attachment) mediate their interactions with each other, and therefore their learning at a fundamental level.  At a more basic level, Graetz and Goliber (2002) argue that when activities and instruction match student expectations for a space (even if it’s just being talked at for an hour in a lecture hall rather than a seminar room full of round tables), attitudes tend more toward positive.

	2.5.4      Authenticity and Situated Pedagogy

	Also, the potential for immersive environments to represent real-world scenarios and contexts with greater “authenticity” than traditional asynchronous and synchronous platforms (not to mention the rarefied ivory towers of academe) is also a source of pedagogical interest within the literature: physical immersion in workplaces, with actual communities of practice, may be preferable for some learning objectives to (what is probably) the institutional expedient of sitting in a seminar room imagining what the authentic experience would be like; to rebuild those seminar rooms in IVLEs, when we could be rebuilding those workplaces, might be daft.

	Even conservatively, Childress and Braswell (2006) feel that the key benefit of environments like Second Life is to facilitate the proven pedagogy of role-playing—“highly collaborative learning opportunities anchored in real-world experiences” (p190)—escaping limitations of locality and possibly enhancing the experience through virtual props and spaces that may not be available otherwise due to practical physical constraints.

	Dede (2009) goes further, lauding IVLEs’ potential for “situated pedagogy”—a focus on authentic tasks, learning taking place within an environment one might expect those tasks to come up again, among a community where modelling and mentoring is possible.  Dede suggests this could involve both other people—students and established community members as the context permits—as well as “computer-based agents” (non-player characters, bots, etc., which could be programmed to simulate actual members of the communities of practice that the rest of the environment represents).15  The benefit of this (if somewhat fabricated) authenticity, Dede describes as transfer learning—that is, the ability to apply knowledge and skills developed in-class to external contexts—and suggests that the immersive simulation used to build proficiencies enjoy the benefit of relying on near- rather than far-transfer.  Near-transfer involves extending and synthesizing knowledge and skills to new ends, but largely still within the same context that they were initially developed (more challenging or complex test questions require near-transfer of learning done through drills and homework assignments, for example); far-transfer requires application in wholly novel, often unanticipated contexts, typically outside of academic environments.  Thus, a nursing student may learn specific practices from research papers that would demand far-transfer when drawing on them in an emergency situation; alternatively, if situations of this sort are practised and mastered in an immersive simulation, the emergency would involve “nearer-transfer” commensurate with the complexity and realism of the simulation.

	Essentially approaching the same point, Gee (2006) criticizes “traditional” pedagogy—what he describes as teaching and testing knowledge of discrete facts—and leissez-faire “progressive” pedagogy—dumping students into a rich environment and letting them discover everything for themselves—on the grounds that these strategies do not allow for the development of situated knowledge.  He agrees with Dede’s characterization of unsituated understanding as being unreliable (not “extensible”) outside of the context in which it was developed: Gee compares extensible “situated understanding” with “general or verbal understanding,” which seem essentially interchangeable with Dede’s near- and far-transfer.  For both scholars, problem-solving capacity is the signature of situated knowledge, suggesting a vocational focus.

	 

	2.6      Towards Unified Frameworks for IVLEs

	As mentioned earlier, Minocha and Reeves (2010) have observed that discussion of IVLE design using Second Life has been mainly episodic and case-based rather than systematic.16  Conversation around designing educational environments also seems to live more in Second Life communities themselves (groups such as the Educators Coop (Jarmon & Sanchez, 2008), Virtual Worlds Best Practices in Education (Gridjumper, 2012), and periodic conferences and vlogs like the Virtual Worlds Education Roundtable (virtualworldsedu.info), rather than dedicated journals at the time of writing.17  Nonetheless, some educators have developed and published elaborate design principles and guidelines based on extensive personal experience and activity within these communities.

	Lim (2009) describes six dimensions of study for virtual learning in Second Life, geared toward applicability for evaluating learning affordances of other distance-education/virtual world platforms.  His intention is that the framework will both highlight goals which could be deliberately designed to (by teachers and curriculum builders) and to provide pedagogically grounded foci accessible to (and ideally testable by) not only teachers, but administrators and providers who may otherwise lack specific educational or practical insight.  “In this way,” Lim writes, “it is hoped that the schools and institutions applying the Six Learnings framework to in-world curriculum design would get their money’s worth with interventions designed from the start to closely align with the mission statements and values systems of the respective schools, rather than be encumbered under a one-size-fits-all intervention adopted out of inexperience and (to some extent) ignorance of in-world cultures and educational affordances.” (p7)

	As the names chosen by Lim for his parameters suggest, the theoretical foci are based on what he’s “learned” from extensive personal experience working in Second Life as an educator, rather than through formal research (although he makes thorough reference to literature dealing with traditional and distance-education).  The proposed learnings are: Learning by Exploring (discovering and leveraging features of the virtual world), Learning by Collaboration (social, distributed, cooperative, metacognative), Learning by Being (exploration of self by role-playing, persona/identity development, avatars), Learning by Building (creating or enhancing environments/objects), Learning by Championing (taking on and publishing/fighting for a cause), Learning by Expressing (based on (Hung & Chen, 2008), learning as expressed by building something out-world that reflects experiences developed in-world, like blogs, podcasts, etc.—applications where “meanings are made overt through multi-modal forms of expressions” (p92).)

	Though sensitive to the demands of the institutions in which they are embedded, Jarmon (2008) focuses more closely on classroom design in IVLEs and distinguishes two broad approaches: Traditional and Innovative.  

	Traditional classrooms resemble face-to-face scholastic environments, including basic “tangible” elements like the style (and provision) of seating, institutional decor, and spaces dedicated to specific purposes as might be found on a physical institution.  More subtly, pedagogical practices likewise resemble those typical of a brick-and-mortar institution: prepared lectures accompanied by discrete seminars or labs, and analogous curricular content.  Regulation and control are also most prevalent in environments drawing from the Traditional approach: stronger, hierarchical building permissions are likely to restrict or closely delineate how students, instructors, and administrators can interact with and modify the environment, engendering a degree of security against vandalism and reliability to the affordances of the space at the expense of creativity and collaborative building.

	Innovative approaches are marked by greater fluidity in terms of how spaces are used and envisioned: Jarmon gives central importance here to the “sandbox”—typically featureless planes with minimal or no restrictions on who can build.  Such spaces can be readily tailored to specific learning objectives of instructors and is free to grow as a reflection of the knowledge building enterprise of the community that inhabits it.  Artifacts may accumulate in the form of student-presentation materials, discovered or community-developed resources, etc.  Jarmon also suggests that this approach lends itself to a pedagogy embracing virtual field trips to other spaces.  (I would add that there is greater necessity for proficiency with the navigational, building, and communication tools of the virtual environment in this case, since active participation is central to this model.  Jarmon considers this from the point of view of the educator, to some extent, with her discussion of “old ‘habits of mind’” (p2) limiting the development of pedagogy able to make use of such an open-ended space.  (See also Guri-Rosenblit (2005) who talks about large classes, particularly of inexperienced e-learners, being a challenge for teachers since one-on-one instruction and tech support may be necessary but impractical.)

	Within this framework, Jarmon goes on to consider “emerging educational activity” (p2) within two dimensions: function or purpose of the activity, and audience or user.  She considers the “traditional approach” to education valid in some circumstances given these dimensions (her example is recruitment or general advertising of the campus, where a more realistic representation would be useful to solidify the audience’s sense of the brick and mortar compound itself: true-to-life simulation of physical aesthetic and functional features could introduce prospective students or investors to the grounds and facilities, while limiting visitors’ interaction with the structure to passive touring minimizes opportunities for (potentially unintentional) vandalism or the discovery of interface bugs).  In agreement with Lim (2009), she argues, though, that actual classroom experience is needlessly limited if it does not take advantage of affordances provided by the “innovative approach.”

	2.6.1      The DELVE Project

	The DELVE project (S. Minocha & A. Reeves, 2010; 2010) is a comprehensive and compelling research program into immersive learning environments involving the polling of developers and instructors for their accrued design and pedagogical wisdom, and students for their learning experiences and feedback.  The central question here has been, “how should 3D learning spaces be designed for student engagement?” (S. Minocha & A. Reeves, 2010, p159), with data collection involving surveys and semi-structured interviews with seven students, ten designers, and twenty-two instructors.  As a general contrast to the literature discussed above, that which was expressed by Minocha and Reeves has been relatively atheoretical, the survey and interview data communicating the practical experiences and immediate reflections of the respondents.  In this final portion of my literature review, I will highlight some of their findings in anticipation of describing my own observations and discussion.

	The DELVE research project was interested in how realism in design contributed to student engagement, but discovered that much more important were the actual interactive elements and general usability.  The authors concluded, based on their interviews, that the application of Real World Architectural Design principles to Second Life, as Charitos and Dickey espouse, is insufficient: navigational and perceptual differences between virtual and physical environments, coupled with varying levels of interface anxiety and fluency, Internet connectivity, and computer processing power, have encouraged some of the interviewed participants to seek guidelines from web usability, psychology, and Human-Computer Interaction research.  Further, because of the relative ease and low expense of modifying virtual spaces, designs can be much more experimental and iterative than they would be within a physical institution’s space.

	This is not to say that realism in any guise (aesthetic or functional) must be discounted.  One participant in the DELVE project reflected that while real-world designs of educational spaces in virtual environments shouldn’t artificially limit the affordances of virtual environments in exchange for some kind of “fidelity,” they can serve as cues for the expectations of instructors, designers, and community members about how the space is intended to be used.  For example, a virtual rendition of a lecture hall with chairs facing inward toward a central podium effectively ignores avatars’ ability to sit facing any arbitrary direction, move to any arbitrary elevation for optimal viewing, and, more essentially, that the student controlling the avatar is very likely already to be comfortably seated (deriving no obvious benefit from her avatar doing likewise).  Deliberate configurations may wordlessly invite participants to anticipate the pedagogical assumptions of their instructors, and even offer a way of broadcasting one’s complicity by “playing along.”  Further, familiar structures and tools, with functions analogous to real-world counterparts, may be more welcoming and intuitive for students with no Second Life experience.  Not only do the chairs which seem ubiquitous in Second Life classroom spaces communicate the expectation of limited movement, direction of focus, etc., but also, that students can do something with their avatars other than stand around awkwardly.  More broadly, another participant suggested that the character of the space itself should indicate the purpose it’s meant for, specifically without recourse to explanatory signposts and labels.  The DELVE principles of “Design for Storytelling” and “Use Real-World Metaphors” develop from these observations.

	“Consider ambiance and aesthetics of the learning space” (p162).  It was suggested that relaxing visual stimulus (an open-air meeting venue) or auditory stimulus (flowing water, chirping birds, etc.) may foster more participation than a sterile classroom or a non-immersive interface.  As with most points, the article presents this as speculative opinion without evidence beyond the experience of the interviewees, but it seems compatible with the discussion of avatars, social presence, and embodiment above.

	“Design to orient the user at the landing or entry point” (p162).  Designers in the study likened SLURL arrival points to home pages of websites, with concise, clear, and inviting elements contributing to traffic “stickiness.”  An educator in the study noted that, with the ease and instant gratification of the teleport system available in Second Life, crowded or labyrinthine spaces encourage users to teleport out (if only to return “Home”) rather than explore if lost or disoriented.  Clear, open avenues to distinctly marked areas are likely to be more encouraging for exploration and general tenacity.

	“Form should follow function” (p165).  An appealing aspect of Second Life is its support for programmed, interactive objects.  Harmonizing with guidelines for maintaining real-world metaphors for architecture, classroom tools and manipulable objects too may be subject to aesthetic-cum-pedagogical considerations.  An educator in the study, for example, mentioned making book-like objects for the space which actually functioned as a document container.  This would require deliberate intent and preparation, as documents in Second Life can easily be given as formless inventory items (“notecards”).  (Childress and Braswell (2006) also discuss this with reference to fostering engagement, in the form of elaborate projection-display screens, instructor’s mailboxes, library shelves, and “URL Globes” that open websites when interacted with.  If distributed within learning environments with consideration, the authors suggest that such elements would provide persistent reminders of services and functionality available, as do icons and tool-tips in current two-dimensional interface designs.  At the cost of (or harnessing) clutter and disruption to an area’s stylistic consistency, a physical globe that connects to a particularly salient online resource may have greater impact, being visually referenced and present in the learning environment, than the URL of that resource printed in the course syllabus.)

	 

	As I will now discuss in my Methods chapter, while my contexts were far narrower than the sweep of the DELVE project, I hope that my perspective as an observer of ongoing IVLE operations will establish some relief to the above snapshots where our observations agree, and grant contrast (or parallax, perhaps?) where they do not.

	 

	
 

	3.0      Methods

	This thesis will compare two exploratory case studies, each concerning a post-secondary immersive virtual learning environment (IVLE) in Second Life, operated by a different, accredited institution of higher learning.  The research methodology I used to collect and interpret the observations presented here is a partial adaptation of Grounded Theory (discussed in the next section, below).  However, because of the relatively narrow context and small number of respondents, I have not generated a substantive theory of environmental design principles for IVLEs in Second Life, but will rather present the findings of my research organized according to the themes I’ve developed using Grounded Theory, and such qualified implications and research directions as I have been able to determine.

	In this chapter, I will describe the aspects of Grounded Theory that have shaped my research and why the data I’ve collected will be presented as an embedded multiple-case study.  Then, I will describe in detail the environments, courses, and participants observed, how my observations took place, and my processes for making sense of them.

	 

	3.1      Theory

	3.1.1      Grounded Theory

	Grounded Theory is a qualitative research methodology where data are collected without a pre-established framework in mind by which to organize and interpret them.  Instead, the results of the collection process are intuitively coded, analyzed for patterns, and then recoded repeatedly, with the goal of identifying significant themes and eventually constructing a novel theory “grounded” in the data (Blum & Muirhead, 2005; Giske & Artinian, 2007; Glaser & Strauss, 1967).

	The theory developed centres around the main concern of the subjects studied (defined by Glaser as the principle motivator of action within the area being studied).  From those themes which emerge after the analytic process of constant comparison, a core category is identified to coordinate the theory’s explanation of how the participants work to resolve their main concern (Glaser, 2001).  Selective coding of the open-coded data would normally take place after the naming of the core category, serving to refine and reorganize the data more tightly within the solidifying context of the research (Giske & Artinian, 2007; Glaser, 1978).

	Glaser (1978, 1998) describes four criteria by which to judge the credibility of a Grounded Theory.

	
		The most crucial (though potentially the most nebulous to evaluate (Lomborg & Kirkevold, 2003)) is the concept of fit, which describes both the consistent testing of new data and emergent theoretical categories against each other in a process called constant comparison (Glaser, 2001), and then, at last, building a cohesive theory from those categories by “fitting” them together.  All of this is attempted while working to eschew preconceived theoretical constructs and other prejudices that would challenge the data’s primacy in this role.  In the context of this study, as my observation notes were made, I regularly tagged recurring themes and routines in an initial process called open-coding (Glaser, 1978).  Then, when the observation sessions had ended, I sifted each entry into repeatedly refined categories, rewriting them from within my new interpretive frameworks while including keys to retain information about the context and significance of each entry.  The next stage of analysis would have been to seek the participants’ main concern and derive the core category, but this could not be done due to the lack of interview response (see Student Interview, below).  A substantive theory was ultimately not built, therefore, and the methodology of Grounded Theory was chiefly used for deep exploration of the data.

		The Grounded Theory criterion of work seems common to the evaluation of any theory, regardless of its methodological lineage: the theory must explain the data, make predictions, and be able to accommodate new data within its framework.  Because this study did not produce a theory, this criterion has limited applicability.  Where I discuss my results, I endeavour to follow implications of my interpretations and suggest scenarios that would validate or disprove them, but this does not constitute a predictive framework by any means.

		The criterion of relevance refers to the theory’s applicability to the problems or general processes identified in the field of study.  Here, I hope that my work is on somewhat firmer ground: within the contexts of the courses studied—and with extension to similar contexts—this work will attempt to suggest design and operation guidelines for Second Life classrooms compatible with the objectives, pedagogies, and kinds of students observed.  Further, I mean to embed this work within the more exhaustive results of the DELVE project, hopefully enhancing its admirable breadth of applicability to varied IVLEs with my narrower, but more thickly descriptive results.

		Finally, modifiability indicates the theory’s capacity to change in the face of new data without significantly compromising its relevance, yet improving its workability.  My study deals with completed episodes (ie., courses which have come to an end) that are unlikely to furnish new data themselves, however they exist within an ongoing enterprise (the delivery of the same or similar courses, by instructors with the same or similar objectives and pedagogies, based on the same Second Life platform as an IVLE).  Subsequent iterations of the courses I’ve studied, and other courses like them, will try the broader applicability of my conclusions even if there is no substantive theory to test or topple.



	Data collection and analysis in Grounded Theory research are mutually informing processes, and are therefore typically carried out in tandem through studies of this kind (Giske & Artinian, 2007).  As data are collected and provisionally coded, this identifies and populates overarching themes, allows for the restructuring of, and play within, the theoretical framework as linkages and distinctions are identified.  Crucially to Grounded Theory, this also informs new directions for investigation and data collection in a process called theoretical sampling (Glaser & Strauss, 1967), which could be likened to the process of shifting from general survey methods to intensive mining for data.  Within the context of my research, I used theoretical sampling by reshaping my student interviews to address themes and questions which had emerged during my observations and constant comparison analysis.  Also, my growing awareness of the importance of communication affordances and the wide discrepancy between students’ fluency with the Second Life Viewer 2.0 interface shifted my attention to these areas during observation, and away from classroom architecture and usable, programmed objects.

	The focused data collected by theoretical sampling, organized in consideration of the core category and its attendant themes, leads to the development of a substantive theory.  Because I have no core category, my selective coding has not resulted in a substantive theory of this kind—my observations have been grouped according to multiple prominent themes (rather than in constellation with one central concern) which arose during data collection and constant comparison. Nonetheless, this process was repeated several times, generating successively cohesive categories, which will be introduced in the Analysis section of this chapter, below.

	3.1.2      Case Study

	“Case Study” is the term given to a broad range of qualitative and mixed-methods research methodologies and reporting strategies, used in different forms across varying disciplines and geared to varying audiences, academic and otherwise.  Generally, case studies are used for collecting, interpreting, and describing complex social or organizational data.  Yin (2003) summarizes,

	In brief, the case study method allows investigators to retain the holistic and meaningful characteristics of real-life events—such as individual life cycles, organizational and managerial processes, neighborhood change, international relations, and the maturation of industries. (p2)

	Yin (2003) subdivides case studies twice into four general groups.  First, single- and multiple-case studies indicate whether the study will focus on, for instance, an exemplary, representative, or longitudinal case (for single-case studies), or a series of comparable cases (for multiple-case studies; Yin advises that multiple case studies not be chosen with sample-logic in mind—that more cases represent a more thorough investigation of a given phenomenon—but as multiple “experiments,” dealing with the same area of inquiry, and therefore with consideration of opportunities for literal or theoretical replication of results being the chief selection criterion).  Second, the case study or studies are classifiable as either embedded or holistic, depending on whether or not it is necessary to explore multiple units of analysis within the same case.

	I’ve chosen to present my findings as a case study primarily because the elements of Grounded Theory methodology used to collect and analyze the data harmonize well with this approach, being as it is situated within a relatively sparse field of literature: data collection was necessarily highly inclusive, involving questionnaires, semi-structured interviews, and open observation (suitable to both case study and Grounded Theory methodologies); thick description is made possible with data of this nature.  Further, case study was appropriate because the context of observation was contemporary rather than historical, and the courses studied had been planned and implemented prior to my involvement and largely beyond my influence (excepting minor interactions between me, the students, and the instructors, as described in Observations), thereby excluding an experimental approach (Yin, 2003).

	With regard to Yin’s classifications, this will be an embedded, multiple-case study.  The establishment of my two observation settings—David Richardson’s Business Talking course and Stephen Gasior’s Contemporary Biology course—as cases will allow me to present and compare as holistically and faithfully as possible the interactions, rhythms, and environmental negotiations I observed—these are key elements of my definition of design.  This framework also seems in accordance with Yin’s observation that the enterprise of case study well serves investigations wherein the boundaries between phenomena and their contexts are unclear (1981a, 1981b, 2003): the often complex relationship between pedagogical choices and the decisions governing design and operation those environments I studied means that pedagogy and environment can each be examined as both phenomenon and context.  Because the cases were selected opportunistically (see Recruitment, below), this framework cannot comply with Yin’s suggestion that multiple-case studies should test the replicability of phenomena or theoretical predictions.  Given my exploratory rather than explanatory approach, and the lack of a mature theory of learning environment design in Second Life, this would be premature even had I complete control over my data sources.

	I will present my two cases in parallel throughout this study, the themes developed with Grounded Theory’s constant comparison method serving both as the embedded units of analysis and as nodes of comparison.

	 

	3.2      Procedures

	3.2.1      Recruitment

	I entered Second Life with essentially no experience of the platform and no contacts.18  Using a somewhat outdated web directory19 and the browser’s search interface, I identified several education-themed islands and university-affiliated regions, but all were unpopulated during my visits (spoiling my naive plans to casually drop in on classes in progress and ask the instructors for an opportunity to interrogate them afterwards).  I explored these places for several lonely days, like someone locked in an evacuated museum, until out of desperation I broadened my search criteria and eventually found my way to a region called Thothica, enticed by its descriptive blurb:

	Art, Literature, Philosophy, Economics, Music, Education, and more:  Thothica provides a respectful environment for thoughtful conversation. Weekly discussions, art gallery, smart hangout, chess, sandbox.

	Here, I stumbled upon what turned out to be a semi-weekly event: an avatar named Elaine Lorefield was reading aloud from the conclusion of Robert Heinlein’s (laughably apropos) Stranger in a Strange Land to a small audience of Thothica community members and other lost souls like myself who’d happened to straggle in.  With the community’s enthusiastic welcome, I stayed for the reading and subsequent conversation, which eventually drifted away from literature towards the interests of the audience members, whereupon I discovered that several within Thothica were working educators—Elaine was herself engaged in the development of an interactive hospital simulation for students at the Mary Black School of Nursing (University of South Carolina Upstate) in the adjoining region.  Between Elaine and her Second Life husband (and Thothica administrator), Simulat Almendros, I was pointed to several active Second Life user groups for educators (immersive, traditional distance, and traditional face-to-face) and taught to use the search interface to find and join others.

	The Second Life browser can be configured to display member rosters and titles, which allowed me to identify senior members/administrators from whom I could solicit permission to broadcast my initial recruitment message.20  After gaining verbal (and if necessary, account) permissions, I broadcast the following SMS invitation to the Immersive Education, Distance Educators, Educators New to SL, and Real Life Educators in Second Life groups:

	I’m sorry to bother you, folks.  If you’ve got a second, I’m an M.A. student at the University of Toronto (OISE) looking to record interviews with post-secondary educators who have taught or are currently teaching courses in Second Life classrooms.  If you’d consider volunteering about an hour of your time to speak/chat with me and show me around your classroom (and help me survive my thesis), please email me at danny.fekete@utoronto.ca and I can send you details and profuse gratitude.  (Also, if you know other instructors who might be interested in participating, please consider forwarding this message.)  – Danny

	Using this method, members of those groups received the recruitment message in the form of a discreet browser notification popup and would be emailed automatically by Linden Lab depending on their individual account settings.

	In addition to replies of encouragement, resources, and further suggestions of active usergroups, three teachers responded with interest in receiving my full recruitment package (see Appendix 1), of which two eventually became the foci of these case studies.  Correspondence and preparation took place predominantly through email, with occasional instant message-based chat in Second Life.

	3.2.2      Interviews

	During the initial design of this project, I had expected the bulk of my data to come from open-ended, semi-structured interviews with a large number of instructors (and perhaps some of their students), supplemented if possible by one-off tours of their classroom spaces outside of active class-time so as to minimize disruption and keep the focus of my observation on the “physical” layout of their designs—I imagined that I would be able to construct an effective sense of the spaces’ workings from the contents of the interviews, and that, anyway, I would be surveying too many sites to make detailed functional observations.  In practice, my small pool of respondents, inexperience with the conduct of interviews, and shy reticence in the face of both instructors’ enthusiastic participation, meant that the bulk of my data came from my subsequent in-class observations—at any rate, these initial conversations served to prime me for how the respondents’ distinctly different goals and pedagogies could be made manifest in their learning environments.

	Happily then (if more or less intentionally), the unfocused interrogation and its unfocused results conform handily with Grounded Theory’s precept of initial avoidance of theoretical preconceptions during exposure to the setting under investigation.  The pre-observation questions were designed and reviewed to minimize my preconceptions and constructivist-informed background’s impact on the responses in accordance with Glaser’s precept of theoretical openness when entering the substantive field of study (Giske & Artinian, 2007; Glaser, 1998).  Questions probed the instructors’ reasons for teaching in Second Life, their values as well as choices in the design process, and their own observations of how and why students attend their Second Life classes (see Appendix 1 for the Interview Framework).  I was fortunate in that both instructors were effusive in their desire to talk about teaching and designing in Second Life: the interview structure was largely subordinated to their interests and what they were excited to tell me about.

	In both cases, the respondents met with me prior to the first sessions of the courses I would be observing.  In both cases, they elected to communicate in voice (I took notes during and immediately after Professor Richardson’s interview; I was able to record and then later transcribe my conversation with Professor Gasior), and in both cases, these meetings were my first visits to their classrooms.  Appropriately, they naturally framed the interviews as guided tours (rather than artificially separating them, as I had anticipated in my recruitment documentation), holding conversational initiative while I asked for elaboration or delivered some of my prepared questions when they seemed contextually appropriate.

	The instructors were tremendously receptive to followup questions over the following months, which took place both over email and “in-person” after observation sessions—Professor Richardson, who was also being observed by two other graduate students from unaffiliated institutions, generously met with us at the end of each class for a breakdown session and answered further questions.  21

	Following the interviews, I was invited to observe both instructors’ upcoming courses (as well as the concluding sessions of Professor Richardson’s current course, the contents of which do not significantly inform the present study).

	3.2.3      Observations

	For the two courses that comprise the cases in this study, I was present in avatar form consistently from the initial meeting until the final meeting, typically arriving half an hour before the scheduled start time and logging out roughly half an hour after the dismissal of the students.  (In practice, I would usually stay until all of the students had logged out or become inert, observing with their permission non-private tutorial sessions, work on in-world assignments, etc.  Also, as mentioned above, Professor Richardson’s sessions usually ended with a breakdown and additional opportunity for questions and conversation, often lasting more than an hour beyond the conclusion of the scheduled session and the departure of the students.)

	In the opening session of both courses, I was introduced to the students by their instructors as a Master’s degree student from the University of Toronto in Canada, and it was expressed that I would be focusing my attention on the instructors and their teaching—the students themselves were not being evaluated.  I was made a member of Professor Gasior’s closed usergroup for students of the course and given the title “Faculty” to distinguish myself from him—“Biology Faculty”—and the students—“Student.”  The title was displayed above my avatar’s head, below my avatar’s name, on a floating tag.  Depending on their personal user settings, these features would be visible (by default) or invisible to other users.  The visibility of my avatar’s Second Life name, “Agamemnon Adagio,” and/or my elective display name, “Danny Fekete,” were also determined by viewers’ interface settings and out of my control.  A brief “biography” document could be viewed by inspecting my avatar, in which I provided information about my research goals and institutional affiliation.

	During observation sessions, I was seated with the students, typically toward the back of the classroom spaces (although as I developed a sense of the range limitations on particular channels (See Communication, below) in Professor Gasior’s large auditorium, I started choosing a seat in a more central location in order to be able to “hear” all of the students.  I participated to a minor degree in many of the sessions, occasionally being playfully (and without warning) incorporated into lessons and activities by Professor Richardson, and encouraged to ask questions by Professor Gasior when he learned of my interest in biology.  I also offered technical and logistical support for students with the encouragement of the instructors, by dint of my comparatively intensive practice with the Viewer 2.0 interface (this is described in more detail in Chapter 4, below).  By far, however, my time was spent in silent observation and note-taking, the products of which were coded, reviewed repeatedly after subsequent sessions, and recoded in accordance with Grounded Theory methodology’s process of constant comparison (see Grounded Theory, above).  Of some note during this time, I also captured screenshots, initially using the Browser’s built-in functionality, until I was made aware (to my mortification) that the snapshot noise which the interface played following a successful capture was audible—and disruptive—to others than only myself.  Thereafter, I used external software (Snagit 10.0) to capture images of the Browser’s contents.

	During my time with the students, I tried to be consistently explicit about my role in the classroom, but (in Professor Gasior’s class particularly) was often treated either as an authority akin to a teaching assistant with special or expert knowledge of assignments, expectations, etc., or as a fellow student who was also working on such assignments (probably because of my participation during lectures, though despite my specialized member title).  IN all cases, I immediately disabused the students in question of their mistake.

	I employed many channels of communication during observation sessions (see Communication in Chapter 4, below, for more details on specific channels’ affordances and limitations): with Professor Richardson’s class, I used voice predominantly in accordance with the habits of the other students and the norms set by the instructor for what was, indeed, an immersion-English-speaking environment, though on two occasions when my microphone headset was unavailable, I used local text chat instead.  In Professor Gasior’s class, I used local text chat predominantly, supplemented by group text broadcasts and instant messaging, also in accordance with the usage habits of the students and Professor Gasior’s request that he have exclusive use of the voice channel during lecture periods to ensure he could be heard reliably.

	In total, I observed six full sessions with Professor Richardson and twenty-five full sessions with Professor Gasior.

	3.2.4      Student Interview

	In the penultimate meeting of Professor Gasior’s course, he elected to distribute my recruitment material and a short survey to his students (see Appendix 1), who could then choose to return the materials, with or without agreeing to meet in-world for a followup interview.  Repeatedly, both in his in-world introduction, his email containing the documents, and within the documents themselves, it was expressed prominently that participation would in no way impact the students’ evaluations, and both their responses and their participation in general would be anonymous to him.

	One student responded, furnishing me with her completed survey, signed letter of informed consent, and we arranged to meet in Professor Gasior’s lecture hall at a time of mutual convenience to conduct the interview.  The interview followed the same semi-structured format as my initial meetings with Richardson and Gasior, with guideline questions (reviewed by Professor Gasior before he distributed the materials; see Appendix 1) supplemented by open dialogue.  At the end of the interview, the respondent asked for an opportunity to provide closing remarks about her experience, which had not been covered in my questions.  Afterwards, I offered to forward her remarks anonymously to Professor Gasior (to whose practice they more directly pertained), and she accepted.  I also offered to send a download link to my thesis  upon its completion to the email address she had used for our correspondence, which she also accepted.

	As I shall discuss in greater detail below, I have a limited ability to judge and compare student engagement and interface competence without direct enquiry.  That said, the participant had been notable to me prior to her response both in terms of her participation during lecture activities (as gauged by the frequency and depth of her contributions to the local chat feed), and by her early mastery and advanced use of the Viewer 2.0 interface.  For this reason, coupled with her solitary response to my student survey and interview solicitation, regretfully I cannot consider her representative of her peers for the purpose of evaluating student experience in this environment.  However, her responses were informative and illustrative of someone apparently at ease in this context, and may be useful in that regard.

	 

	3.3      Participants

	3.3.1      Instructors

	3.3.1.2  David Richardson

	David Richardson has been teaching English Language courses since the early 90s for varied clients and institutions, and with equally varied access to reliable information and communications technologies (and electricity).  He was one of the founding architects of the KaMiMo project (operationally and aesthetically) and has been teaching iterations of the observed course, Business Talking, through Linnaeus University (Sweden), since 2008.  Additionally, he teaches traditional face-to-face, hybrid, and online courses using non-immersive technologies like Moodle and Adobe Connect.

	Richardson controls one avatar, “Davric Rinkitink,” designed to resemble his facial features,22 wearing jeans and an unassuming sweater.  He also uses an application on his iPhone to access Second Life and communicate with his students during computer crashes or rare Internet outages on campus.

	I am not aware of whether Richardson maintained formal office hours during the period of my observation, but he was readily accessible to me in-world by request, and communicated with students outside of scheduled meeting times regularly to resolve technical issues and facilitate makeups for missed sessions or presentations.

	3.3.1.2  Stephen Gasior

	Stephen Gasior is an instructor in the Department of Biological Sciences at the University of New Orleans (UNO).  At the time of writing, he has taught the observed course, Contemporary Biology for Non-Majors, three times in Second Life and once in a physical classroom.  He has contributed to the development of the classroom tools and spaces used during my observation.

	Gasior controlled two avatars, usually from computers in his office on campus, during my observation period: “Dr. Gasior” had features designed to approach Gasior’s real-life features, was dressed in a conservative white button-down shirt, tie, and grey slacks, and was used for lecture delivery and most academic interactions during and outside of scheduled meeting times; “Flora,” represented as a female pixie avatar, was used largely for technical assistance, logistical coordination during class-wide migrations, and pre-class bulletins.  Additionally, the class was regularly joined by Professor Gasior’s TA, Lily Stillwater, who largely worked individually with students’ technical issues.  Lastly, we were occasionally joined by other avatars who coordinated with Gasior through private channels to implement and maintain the more complex programmed classroom objects.

	Professor Gasior maintained regular office hours on UNO’s physical campus during which he was also readily accessible to students in Second Life.  He was also available to meet in- or out-world by appointment, and conducted specially-scheduled tutorials outside of class-time, both on campus and in-world.

	 

	3.3.2      Campuses

	3.3.2.1  KaMiMo

	Professor Richardson’s classes were located within a Second Life region called KaMiMo, a joint project between Kalmar University College (Sweden), the University of Central Missouri (United States), and Molde University College (Norway) (Molka-Danielsen).  The space was designed in multiple iterations over a period of six months during 2007, coalescing after experimentation into an environment which, according to Richardson, intentionally avoided resemblance to extant and traditional buildings, classrooms, and campuses.  Instead, KaMiMo incorporates local aesthetic and architectural features—white-trimmed, red wooden houses in Swedish style, Norwegian-influenced log cabin—set within copses of local tree and bush species amidst hills of semi-exposed rock and craggy rivers inspired by Scandinavian geography.

	The entry-point for users teleporting to the region is the hub of a spidery boardwalk, linking many of the structures and meeting places within the compound.  It features an elaborate, scale model of KaMiMo with clickable labels which offer to teleport avatars to the associated locations, as well as a large placard welcoming visitors with institutional and historical information, and several comely benches and garden installations.

	
		
				Figure 1: The KaMiMo campus in clickable-miniature, with the Peer Gynt Rotunda visible in the distance.[image: Image]

		

	

	 

	Adjacent to the welcome area is an expansive “Sandbox” with open building permissions, occupied almost constantly by students in various timezones experimenting with Second Life’s building and programming tools.  (“Sandbox” is a general term in immersive environments, games, and computing in general (Jarmon, 2008), usually indicating a “physical” or figurative space with minimal preexisting features, isolated within its embedding environment so as to provide a safe space for experimentation without the danger of unintentionally damaging established features.  In Second Life, many of the sandboxes I’ve seen are identified symbolically by using actual sand textures for the grounds they occupy.)

	
		
				Figure 2: The Peer Gynt Rotunda, with a fetching view of the infinite Second Life ocean.[image: Image]

		

	

	 

	Richardson’s classroom, the Peer Gynt Rotunda, is a short walk from here (and visible from the welcome area).  It is an open-walled, roofed rotunda with 32 cantilever chairs facing two “blackboards” at the front capable of displaying variable content—usually slides from the instructor’s PowerPoint.  Off to the left side of the classroom near the front (student’s perspective) is a polling interface with four coloured buttons that students can “press” from their seats by clicking on them.  The entrance to the rotunda is accessible both by steps and a wheelchair access ramp.  (Incidentally, avatars could conceivably be (and probably are) customized to appear to be operating a wheelchair as part of their standard movement animations, but would require deliberate programming in order to be “unable” to ascend stairs; the inclusion of these features around KaMiMo therefore seems almost certain to be symbolic, rather than functional.)

	 

	
		
				[image: Image]Figure 3: Stairs across the KaMiMo campus featured wheelchair-access ramps.

		

	

	 

	Hidden behind the Rotunda at the foot of a small waterfall is a burning campfire encircled by logs, folding chairs, and pillows.  The fire can be clicked to temporarily enable a floating avatar animation.

	Within view of the Rotunda is the Yggdrasil Conference Centre, which appears as a cluster of numbered, round tables beneath an open pavilion.  Each table is surrounded by floating seats programmed to change heights according to the dimensions of the avatars using them, and the tables themselves are designed with variable acoustic rules (See Acoustic Rules in Chapter 4, below) allowing a user with the necessary permissions—presumably the instructor or discussion facilitator—to isolate or open the tables’ conversations from one another, or to broadcast an individual table’s discussion to avatars seated at the others.  (This functionality was not used during my observation periods.)

	 

	
		
				[image: Image]Figure 4: The Yggdrasil Conference Centre, with nearby buildings flaunting traditional Swedish-style architecture.

		

	

	 

	KaMiMo spaces which were not used during my observations included another rotunda, a two-storey log cabin, a “student lounge” and diving area on the coast of the island on which KaMiMo was built, and a comparatively generic, corporate meeting space with a conference table and smaller discussion nooks, all separated from the compound in an enclosed floating platform with sole access being a teleporter object in the form of an unassuming, rustic outhouse.

	3.3.2.2  University of New Orleans

	The University of New Orleans (UNO) Virtual Campus is sprawling and fragmentary as compared with KaMiMo, consisting of essentially two parts: rising out of the sea is a massive, manicured, formal-looking grounds, with quads, in- and outdoor meeting spaces, and dedicated building to serve as classrooms, boardrooms, lecture halls, an athletic centre and track field, etc., shot through with rivers, bridges, and scenic walkways, here and there attended by static greeter bots (programmed objects designed to appear as human avatars and provide contextual information or bulletins when approached).  “Physically,” this space occupies several adjacent regions in a grid, making it significantly larger than KaMiMo, although it was definitely less active: whenever I visited, the ground-level campus was bereft of human-controlled avatars.  Except for the presentation portion of Gasior’s final class assignment (described in Animal Boards in Chapter 4, below), formal class meetings and all student interactions I observed took place on a series of large, usually square, floating platforms, suspended so far above the ground that they were invisible at the default draw distance and many were beyond the normal flight ceiling.  As a result, these platforms were unlikely to be approached by casual visitors, requiring specific directions to reach (for example, in the form of SLURLs distributed in the course syllabus and during meetings.

	
		
				[image: Image]Figure 5: Professor Gasior’s lecture hall.

		

	

	 

	Class meetings were predominantly spent on a platform that housed Gasior’s lecture hall in one corner of an initially open, grassy field.  The lecture hall is based on prefabricated components built by Clever Zebra, consultants and designers of virtual environment resources (at the time of writing, the Clever Zebra website no longer has content, but as an example, buildings of their construction are available for free download and implementation at the Open Virtual Collaboration Environment website (Tate, 2009)).  The hall has a formal, collegiate aesthetic, with UNO insignia draped from pennants between the broad, grey, brick pillars that line the translucent rear wall.  On foot, avatars enter from the rear, finding themselves at the top of a viewing platform that hugs the back wall.  Leading down from the platform are one central and two lateral aisles, forming two blocks of roughly thirty chairs facing a central lecture stage.  (These chairs, like those in KaMiMo’s rotundas, are programmed to teleport avatars into them and cause the avatar to assume a sitting posture when clicked on; normally, sitting on objects in Second Life requires calling up the context menu and selecting “sit here,” which is much less obvious to interface novices than the chair icon displayed by the objects here.)  The lecture stage is deep, coming to a point behind a single, large display on which Gasior can present PowerPoint content.  The forward section of the stage is empty by default, but in practice contains bespoke video board and audio player objects (described in greater detail in Lecture Practice, Chapter 4, below) providing ancillary content, deployed by Gasior at the end of lecture and cleared away at the start of subsequent lectures for students to use in the interim—the space was is not used by any other classes during my observation period, making this persistence possible.  The space is laid out such that the default mode of communication, local chat, is “audible” by someone standing on the stage so long as it originates from one of the audience seats, and vice versa; audience members sitting at extreme ends of the auditorium are “inaudible” to each other unless they “shout” (this is described in greater detail in Acoustic Rules in Chapter 4, below).

	The field outside the lecture hall was essentially empty at the beginning of the course, with the exception of two display boards featuring former students’ final “Animal Boards” assignments from previous iterations of the course.  This space was gradually populated, first with demonstration materials like the Valence Shells rezzer boards and completed example molecules (described in The Building Test, Chapter 4, below), and later, portions were sequestered and used to collect and organize recordings of previous lectures and the ancillary media that Gasior initially left on the stage at the end of class and cleared away at the beginning of class (he continued to do this as normal, the media in the field serving as a sort of strollable archive).  While it’s possible that his Teaching Assistants contributed to the contents of the field during off-hours, I’ve only ever seen Gasior working on it personally, before and after class (or during demonstrations).  To my knowledge, students never contributed to this space, and only on a couple of occasions did I see anyone wandering or interacting with the objects.  As the field grew more populated, Gasior built a railing around portions of the edge to prevent students from accidentally falling off.

	 

	
		
				[image: Image]Figure 6: A late-course image of the field outside of the lecture hall.  Viewer boards, audio recordings, and interactive models are arranged for student reference.

		

	

	 

	In addition to the lecture hall platform, Gasior used several other platforms for activity-specific purposes.  The first two such platforms we used were a sandbox dedicated to practising with the building tools for a biological molecule-building test, and the test-version of the platform (this evaluation is described in greater detail in The Building Test, Chapter 4, below).  The sandbox was laid out in a series of evenly spaced, persistent workspaces which included a section for avatars to stand, a blue, raised block acting as a divider, and a large slab which served as the “canvas.”  The purpose of the divider and canvas, Gasior explained, was to keep students distant enough from the building space to avoid accidentally “wearing” their objects through a common interface-usage mistake.  Students had free access to this platform outside of class time and during instructor-led tutorials.  The test version of the platform featured a more broadly spaced, staggered pattern of workstations to discourage collaboration and prevent crowding.  The workstations themselves were programmed objects rather than simple terrain features as in the sandbox, printed with initial instructions and containing the individualized test questions.  Students were not invited to the test-version of the platform until the day of evaluation, and were not able to return after the conclusion of the test.

	Later in the course, corresponding to the beginning of the Bunny Genetics Assignment, students gained access to the bunny enclosure platform.  The bunny platform consisted of a large green field of comparable size to the lecture hall platform.  In one corner, a series of board-shaped objects built to provide students with the assignment materials (the “bunny giver-boards”) created a small partition which was the landing pad for the students’ initial visit and orientation.  The rest of the field contained evenly-spaced circular bunny enclosures which were eventually occupied and sometimes personalized by students, who installed their bunnies and food within these spaces.  This platform was attended by students during tutorials and regularly outside of class time in order to maintain and monitor their experiments.  At the end of the course, Gasior placed new boards around the edges of the platform to serve as receptacles for “bunny returns.”

	Finally, Gasior made use of pre-established Second Life sites for field trips, including an interactive museum devoted to Mendelian genetics and the life of Gregor Mendel (described in greater detail in Lecture Practice, Chapter 4, below), and a shop where students could acquire free avatar customizations for their culminating Animal Board Presentations.

	 

	3.3.3      Courses and Students

	3.3.3.1  Business Speaking

	Business Speaking (an elective course worth three European Credits) was conducted as six bi-weekly meetings, with students able to attend their choice of one of two to three available meeting times during each session according to their preferences and convenience (accordingly, students did not comprise a consistent cohort from beginning to end although some appeared to coordinate with each other; group activities and presentations were often rearranged on the fly to accommodate the unpredictable attendance).  I observed one complete, two-hour session during each of the available meeting periods (six in total), during which the attendance ranged from three to eight students.  Students ranged from those enrolled full-time at Linnaeus University either on campus or by distance,23 to professionals seeking to improve their communication and presentation skills for currently held jobs in the business sector.  During my observation session, students connected to the course from across Europe, Asia, and the Americas.

	By dint of the subject matter, the course was conducted almost exclusively in voice that by all participants (with occasional spelling clarifications or links to resources transmitted in local chat).  Students were evaluated by Richardson on individual and group presentations and role-playing assignments according to rubrics shared and discussed ahead of time; group assignments sometimes included a shared peer-evaluation mark declared by the group during post-presentation feedback.  Typical sessions involved warm-up conversations, activities to diagnose student ability, introduce specific skills, and practise material, as well as small group discussion and presentations.

	Richardson characterizes Business Speaking in its Second Life iteration as a “Place of Study” course, “which means that students are using Second Life as the location of their study, rather than using any specific feature of a Second Life environment” (2010).

	3.3.3.2  Contemporary Biology

	Contemporary Biology, geared to non-science majors, was a lecture-focused course that could be used to fulfil the science credit degree requirement for non-science undergraduate students at UNO.  It was conducted twice-weekly in approximately 25 two-hour sessions during the winter term of 2012.  Sessions were attended by an average of 25-30 students who were all (to my limited knowledge) local to the UNO campus, representing a mix of traditional and mature students.  Based on Second Life avatar age, all but one of the students created their accounts in immediate anticipation of either the first meeting or the on-campus orientation session hosted by Gasior in December, 2011 (suggesting that nearly all of the students were completely new to Second Life at the start of the course.  It is possible that some students created new, separate accounts for this course, but based on my observations of their interface expertise as compared with the one “older” student avatar, this seems unlikely).

	Course material was presented in-world as lectures with slide-shows during the majority of sessions; additionally, students were expected to prepare readings from the required course textbook.  Evaluation was divided between in- and out-world work with a bias toward the latter: 10% was devoted to attendance and 15% to in-world assignments, whereas 45% was based on regular textbook assignments and quizzes (managed by Moodle and the publisher’s website), the final 30% determined by performance on the comprehensive written exam (written in person on campus).

	Sessions were typically lecture-based, including time before and after for student questions (although this was informally managed and students regularly asked questions during lecture as well); during preparation for the molecule building test and the introduction of the Bunny Genetics assignment, half or full sessions were given over to tutorial work.  Gasior communicated chiefly in voice at all times while students were required to use text during lectures to avoid disruption (in practice, students rarely used voice for any reason at any time during my observations).

	 

	
	.4        Measures



	
		Interviews



	
		Two semi-structured interviews with the course instructors for the two cases presented was conducted in Second Life, supplemented in places with clarifying emails, in-world conversation, or Second Life-based Instant Message correspondence.  The framework for the interview is available in Appendix 1.



	
	● One semi-structured interview with a student from the Contemporary Biology course was conducted in Second Life.  More discussion of the interview and its limitations is available in Student Interview, above, and the framework for the interview is available in Appendix 1.

	● Questionnaire



	
	● To streamline data collection and shorten interviews, a questionnaire was sent to students with the informed letter of consent and interview invitation.  One questionnaire was returned, belonging to the same student from the Contemporary Biology course who furnished the student interview.  The unfilled questionnaire template is available in Appendix 1.



	
	● Observations



	
		Six formal observation sessions (roughly two hours each), conducted in Second Life, were completed for the Business Talking course.  Data was recorded in the form of text notes, Second Life chat transcripts, screen captures, audio captures, and video captures.

		Twenty-five formal observation sessions (roughly two to three hours each), conducted in Second Life, were completed for the Contemporary Biology course.  Data was recorded in the form of text notes, Second Life chat transcripts, screen captures, audio captures, and video captures.



	 

	
 

	4.0      Results and Discussion

	4.1      Second Living

	In this section, I will examine some of the specific affordances and limitations of the Second Life interface as I experienced them myself, and how these appeared to be negotiated by the instructors and students in the cases I observed.

	4.1.1      Communication

	4.1.1.1  Acoustic Rules and Etiquette

	The brilliance of ampitheatre construction is dulled a bit by the ubiquity of electronic amplification, at least for the present day ampitheatre-going public.  However, despite the sophistication with which acoustic engineers and artists can manipulate spaces and objects to purpose, the deliberate leveraging of acoustic knowledge for the broadcasting of sound is, arguably, a habit acquired by most people by the time they can distinguish and command their “inside voices” or cup their hands to create an impromptu megaphone.  Etiquette and technique develop through social modelling as by direct instruction: complex and contextual metrics like maturity, sociability, or functional sobriety are popularly evaluated by the acoustic choices people make when they vibrate air at each other.  Communication in virtual spaces shares, more or less, this conflux of affordance and propriety—of “physical ability” to transmit information to others, and both the implicit and explicit rules governing the choices of how and when to do so.

	Second Life offers a staggering variety of ways to “talk,” each with particular affordances in mind and consequent limitations.  Recalling the physical heritage of auditory communication, when I “speak” here about the ways a particular channel carries information, how, where, to whom, and how far and fast, I’ll refer to its “acoustic rules”; this as opposed to the social forces I perceive and interpret as shaping the choice to communicate, which I will describe as “etiquette.”  Because I was almost never able to ask students about their motivations directly, I am limited in my confidence to distinguish when a particular choice is made either because of ignorance of the acoustic rules pertinent to the situation, because of adherence to an unspoken dictum of etiquette, or because someone’s cat ran across the keyboard (or an equally random, unintentional event).  This systematic hyperopia of perspective plagues all observations of avatar behaviour; thus wherever possible in my descriptions, I attempt to contextualize my interpretation of events and indicate the extent of my conviction.

	4.1.1.2  Channels of Communication in Second Life

	Second Life’s many communication channels are each subject to different acoustic rules.  Used carefully and deliberately, the different channels can provide amazing flexibility and convenience for modes of communication with different goals.

	Voice chat is audible and hard to miss, even if one’s focus is elsewhere; it grows quieter in proportion to the distance between speaker and the camera’s focus, and is spatially localized (so with stereo speakers, it’s immediately obvious which direction the speaker is relative to your point of view).  Visual cues inform other users that the avatar is speaking as well—the speaking avatar’s lips move and a sound-wave animation plays above his or her head and in the chat widget (see local chat, below), mapping the dynamics of the message—this is a handy way of informing those without audio playback that they’re missing something.

	Local chat is the default method of communication for everyone else: typed messages hover above the “speaking” avatar’s head and are simultaneously logged in the scrollable chat widget.  Local chat is also (appropriately) localized in that the captions will hug the side of the screen closest to the “speaker’s” direction if he or she is outside the “auditor’s” field of view, and like voice chat, proximity is represented here by visual intensity (with “attenuated” messages appearing dimmer and more transparent with distance).  Local chat range is much shorter than voice chat range and fades more abruptly to nothing, but can be “shouted” (pressing CTRL + Enter, rather than just Enter to send the typed message accomplishes this), which greatly expands the radius and bolds the text; local chat can also be “whispered,” requiring recipients to be essentially adjacent to the source.  By default, when a user is typing a message into local chat, his or her avatar will mime a typing motion and faintly broadcast the sound of a keyboard being used, while displaying an animated ellipsis where the text will eventually appear.  This facilitates typed conversations by announcing subtly when a given participant is preparing a response rather than waiting passively, and gives the instructor prior warning that a student will be asking a question.

	The limited range of local chat seems to be intuitive enough (you quickly find people responding to things you didn’t read, and, drawing closer, the conversation makes more sense); what is less intuitive is that local chat’s “audibility” is governed by proximity between avatars, while voice chat’s audibility relies on the proximity of one’s camera to the speaker (by default; in the preferences it’s possible to switch this to the same acoustic rule as local chat).  This matters when an object draws and temporarily locks the user’s focus via scripting: an ideal case is the video screen object set up in Professor Gasior’s lecture hall for displaying PowerPoint and video content, which zooms the user’s viewpoint and centres the camera when clicked on, so that seating in the auditorium is irrelevant to one’s ability to see the displayed media, and the instructor’s voice is heard loud and clear even from the back while one’s local-chatting neighbours can still communicate with each other.  More problematic is when the camera is moved independently until it’s beyond local chat range: if the acoustic rule is forgotten, there are few obvious visual cues to indicate a conversation is going on (and being missed).  While everyone in the lecture hall can hear Professor Gasior speak, questions asked in local chat may only be “audible” from a nearby or central location if not “shouted.”  This may not, therefore, be the best medium for asking questions during lecture, and at least suggests that the instructor should repeat the question in voice before answering it (which Professor Gasior typically does; if only from an immersive perspective, it’s neat to see conventions of the physical lecture hall, wherein the the professor is likely at an acoustic advantage, replicated so faithfully and logically in this simulated environment).

	A better option for student communication during lecture, though less intuitive (and rarely used during my observations) is the group chat feature.  Second Life allows for the creation of user-groups similar to those on Facebook (configurable joining permissions, hierarchical administration, member directory services, etc.), but also includes a group-wide chat interface.  Conversations here are broadcast to all online group members regardless of distance from the “speaker.”  Group chat could be used as a broadcast service for questions during lecture without worrying about proximity, the only major hamper being what appears to be a variable lag of several seconds from submission to broadcast in this medium for some reason.  Gasior’s students were required to join the class group in order to receive notifications and occasional real-time broadcasts from the instructor or TA, so more extensive training and encouragement could enable the infrastructure that already exists.  (It would also be interesting to see a running student commentary develop in this space, with students answering each others’ questions independently of the instructor.  The drawback of this would be a more confusing thread for the instructor to follow as he lectures—it may be impossible to pick out unanswered (or incorrectly answered) questions from group chat while fluidly delivering spoken content.  Such a system, if it were enacted, would better suit pedagogies featuring greater student activity than transmission-focused learning, as might be found in semi- or wholly autonomous peer groups.)

	A final layer of communication in Second Life is the built-in instant messaging (IM) service, allowing for private chat or voice calls between two users and facilitating asynchronous communication without sharing personal emails (text-based IMs sent to offline recipients are forwarded directly to the email address connected to the recipients’ accounts).  This serves the usual purposes of instant messaging, but is devilish from a researcher’s perspective because I have no way of knowing how much student interaction is taking place as a result without asking directly.  I did observe some probable instances with Professor Gasior’s students: one student mentioned in local chat to the instructor that she was helping another student in IM; I was also been contacted by students directly in this way without initiating it myself.

	4.1.1.3  Communication in Practice

	Professor Gasior’s students and Lily Stillwater used local chat exclusively during the lecture portions of meeting times, with some use of group chat during the building assignment (discussed in Building Test, below) and especially before classes to poll the others whether we would be meeting at the lecture hall or one of the platforms (this gradually diminished as Professor Gasior’s Flora avatar got into the habit of posting bulletins to this effect, with embedded SLURLS which students could use to teleport to the appropriate location (see Navigation and Mobility, below).  Stephen, in contrast, communicated almost exclusively with the voice feed, using local chat to troubleshoot students through occasional failures of the voice channel (a common issue normally requiring the user restart the Second Life browser to restore the functionality; Professor Gasior also broadcast a Skype channel simultaneously to facilitate students with persistent issues).24  Unless the content of student instant messages was personal (presumably), he would also reply to these using the voice channel.25

	There was broad range of formality and syntactic rigour in the writing styles of the students—most eschewed full sentences, many did not use punctuation or capital letters, while a few at either extreme typed in full, complex sentences or communicated almost exclusively with monolexical parsimony.  The style of communication varied from person to person rather than by context or urgency, which allows for the identification (crudely and probably misleadingly) of distinct “voices.”  As a result, some students expressed (what seemed to me to be) an unintended terseness or entitlement with minimalistic messages (one student had a tendency of announcing, “explain,” at which Gasior would usually dutifully derail his lecture and elaborate, to be then rewarded with an unpunctuated “ok”); conversely, other students (myself included (unsurprisingly)) tended to ask questions in long, multi-clausal sentences, which noticeably delayed the instructor while he read them internally and then parsed meaning.  There’s no evidence that anyone, students or instructor, overtly associated sophistication of language-use with intelligence (in that the tone and complexity of Gasior’s responses seemed consistent across this spectrum, even if he initially needed to ask for clarification in some cases).  

	Barring questions asked directly to the instructor during lecture, almost no spontaneous conversation seemed to take place in the local chat channel among the students, on- or off-topic, except as rare asides or followups in response to questions answered by Professor Gasior.  When they did occur, these interactions seemed to have a catalysing effect: during one class, for example, nearly everyone (it turned out) was confused by a fine distinction between two key terms after Gasior covered a slide comparing the two.  A few students (as well as myself and Lily, eventually) began running examples past him to test our understanding, which lasted for several minutes until Professor Gasior insisted that we move on, whereupon, for rest of the lecture, students seemed freer contributing incidental information to the local chat channel, as well as preempting Gasior’s answers to questions asked by their peers.  This ice-breaking effect never seemed to last longer than the session in which it took place.

	The visual feedback provided when students were preparing contributions to local chat served not only as a warning to Professor Gasior of an impending disruption to his delivery, but potentially served as an indicator of reticence.  On occasion, students tried to follow up on Gasior’s response to a comment or question, which would cause Gasior to pause while he waited for the student to type.  Eventually the student would break off, the typing animation becoming characteristically erratic and then disappearing.  This also reflects how the difference of social bandwidth between voice and text users could frustrate communication: Professor Gasior, using the voice feed, was able to deliver much more information, with much less bother, in a much shorter period of time than even the fastest typists among his students.26  
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	Communication etiquette and practice between Professor Richardson and his students was much more straightforward, owing, I think, to several factors.  Chiefly, there was less of an imbalance in expressive bandwidth, since all participants were using the voice channel to communicate.27  Additionally, the small class size and constant solicitation for input from David (students were also invited to interrupt at any time) meant that opportunities to speak were more obvious and plentiful, and the chances of competing with classmates for instructor attention were diminished.  The course content being spoken proficiency development, students were expected to communicate exclusively using the voice channel, although toward the final sessions a few students developed the habit of using local chat to add brief parenthetical asides and a sort of visual inflection to their speech in the form of emotes (“*laughs*,” “=),” “*scepticism*,” etc.).  Like Professor Gasior (and nearly everyone else I’ve encountered with parallel access to voice and text inputs), everyone also made use of local chat to post hyperlinks and orthography of important or unfamiliar words.

	Voice chat invites a host of technical hurdles, not all exclusive to Second Life.  The issue of “echoing”—microphones picking up loudspeaker output and retransmitting it with a delay and painful distortion—plagued early sessions and put particular strain on one or two students who could not afford headsets.  The solution, which needed to be trained and practised, was to turn off and on one’s microphone manually through the interface: this likely made speaking a more deliberate, less natural enterprise for the students (at least, it did for me on an occasion when I didn’t have access to my own headset) and did not wholly solve the problem, since those preparing to speak would end up signalling their intentions by starting to echo present speakers.28  When headsets were used, volume and transmission quality varied dramatically and were not always remediable on the student’s end.  In these cases, David taught the students to use Second Life’s independent volume controls, which could tweak the browser’s audio playback for avatars on an individual basis.

	Bandwidth—digital rather than expressive—may have imposed a less soluble impediment to effective participation for those with limited access, as evinced by a pervasive issue with Second Life’s voice chat in general: in order to limit unnecessary data throughput and improve performance, the Second Life browser will only transmit microphone signals when they’ve passed a particular threshold of magnitude—breathing and other background noises are not picked up.  This threshold seems to rise when a user’s available connection bandwidth is occupied, and one of the heavier occupants of bandwidth while running Second Life is the reception of voice signals.  The effect is that, even though several voice channels can overlap at any given time, users with more bandwidth transmit first and most naturally, diminishing and disruptively delaying the voice signals from others and making it difficult to “break in” to a conversation or monologue.  Users suffering from this problem who press on despite it are heard with the first second or two of their transmission cut off, depending on their severity of the issue, and may merely face the inconvenience of needing to repeat themselves; what seems more pernicious to me is when the speaker notices by way of visual feedback in the interface that his voice is not being picked up, and then (because of discouragement, lost nerve, or missed initiative, for example) stops talking altogether.  The extent of this issue seems to me worthy of further scrutiny, and at the very least, direct acknowledgement during student orientation.

	4.1.2      Navigation and Mobility

	Space in Second Life is described with a scheme of geographic metaphors and navigated like the World Wide Web.  Broadly speaking, it consists of a Mainland (a contiguous, continent-like expanse owned by Linden Lab and rented in piecemeal estates to individuals and organizations), and innumerable islands (landmasses surrounded by water which can only be accessed by direct teleport; these may be subdivided into multiple estates and leased, as the Mainland is, or may be wholly owned by individuals or organizations).   Space is then further subdivided into standard geographical units: a region is 256 m2 of virtual space, and a parcel is 4 m2.  Second Life is similar to the World Wide Web in that any given region has an address in the form of a “SLURL” (Second Life Uniform Resource Locator, the Second Life equivalent of an Internet URL).  Regions can be contiguous, so travelling from one to the next across a large island is a little different than hopping between hyperlinked pages on a website; indeed, virtual geography can be inconveniently expansive.  This problem is exaggerated on older or less powerful hardware, where “draw-distance” (the radius around the user’s camera that is rendered and visible at any given time) is often voluntarily dialled down to boost performance: one user might be aware of environmental features or people that another might not, even if their avatars are standing next to each other and looking in the same direction.29  This can be designed around, to some degree, by building paths, signs, and vistas into a compound’s architecture to facilitate flow.  Alternatively (or additionally), it’s a relatively straight-forward process to build teleporter directories near areas of interest—like store directories in shopping malls—allowing users to blip from one location to another within a compound or even across an archipelago of sympathetic islands (a blogging analogy for this would be a combined site-navigation and blogroll hyperlink directory).  My preference is strongly for the former, design-based approach, as regularly needing to travel from one location to another develops familiarity and possibly place attachment (Libbey, 2004; Lim, 2009; Manzo & Perkins, 2006; Van Note Chism, 2006b), and allows for incidental interaction between students passing each other on the way to their respective destinations (Brown, 2005; Hrastinski, 2006; Kreijns et al., 2003; Lombardi & McCahill, 2004; Petrakou, 2010; Van Note Chism, 2006a, 2006b).  Teleporting everywhere offers immediacy and simplicity in exchange for this, and represents less of a hassle for users on lower-end machines.

	Teleporting also facilitates an adaption to Second Life’s land ownership economy: Linden Lab makes much of its money from the rental of virtual space by individuals and organizations.  The base price (paid as a monthly fee to Linden Lab) is determined by the equivalent of square footage. However, because gravity is less of a limiting factor than here than in a physical context, a common strategy is to “build up”: as has been discussed in the Participants section of the previous chapter, the University of New Orleans Virtual Campus has an attractive but relatively non-functional layout on its home island, and then several floating platforms on which classrooms, sandboxes, and development projects persist.  It is at these locations that the bulk of activity seems to take place.

	In principle, one could fly from one platform to another (while walking or running are the default forms of locomotion in Second Life, avatars can also fly, gaining z-axis control, substantial velocity, and a superhero pose), but here the issue of “draw distance” is critical, since it may not be certain that there’s a place to fly to.  Moreover, students who navigate exclusively with mouse-clicks need to use an unintuitive and nested flying interface widget to do anything other than walk.  This stands to diminish their agency in an effectively non-contiguous campus.  In practice, to bring the class from one platform to another (rather than to a different spot on the same platform, which was easily done with walking controls) Professor Gasior typically sent a group-chat message containing a hyperlinked SLURL to the new location—students clicking on the link initiated the teleport (he and Lily also sent individual teleport offers to stragglers, which appeared in the form of a dialogue box popup naming the sender and allowing the recipient to accept the teleport or decline).  This approach was reliable enough that after a few weeks, such stragglers became rare, but I feel it left the students more passive than they might have been.  This is particularly an issue if students wished to make use of the sandbox platform outside of class time to practice the building assignment (described Building Test, below): students who logged out on the lecture hall platform re-appeared there by default, and students who stayed in the sandbox environment were likewise stuck there until invited back by an instructor or another classmate who’d mastered the teleportation-invite or SLURL system—or, the wayward learner had the presence of mind to use the SLURL recorded in the syllabus, which was unusual despite regular reminders from Stephen and Lily.  To address this issue, Professor Gasior considered building a teleporter directory similar to the one described above, which would probably have helped but would also leave the students relatively confined to the platforms linked (and in a pickle if they fall off a platform and wind up in the deserted “show campus” on the ground level).

	A straight-forward method of developing navigational autonomy for the students would be to supplement keyboard controls with knowledge of Second Life’s “Landmark” feature.  This is analogous to saving “bookmarks” or “favourites” in a web browser, with the addition of recording one’s location on any given page.  Students with the ability (and disposition) to use this functionality could save locations like the lecture hall, sand box, field-trips, and other places of interest, gaining the ability to teleport to them at will.  Although landmarking was mentioned throughout the term and featured in his tutorial videos, Professor Gasior actively started working on this knowledge with students during the second half of the course, when students were assigned responsibilities outside of class time and could not rely on being shepherded.  Students were encouraged to bookmark their individual workspaces on the sandbox and the bunny platforms, such that in an expanse of identical and evenly spaced iterations of their project materials, they were able to arrive precisely at their own workspace.  Issues of regional navigation were essentially nonexistent for Professor Richardson’s students because of the smaller geographical scope of their activities and the contiguity of the KaMiMo campus facilities used.  Rather, the greatest of their difficulties involved finer locomotion.

	 

	Depending on one’s nature and circumstances, failure to navigate an avatar in Second Life can either be a source of deep frustration or slapstick.  An unfamiliar interface mediates the intent of essentially mature adults, capable in real-life of practiced, coordinated movements, and with reasonable expectations of executing them automatically; until mastered, results in-world can be baffling, tedious, or embarrassing.  Teaching students to walk and fly, and herding students en masse between sites, made both of the observation settings occasionally resemble a kindergarten more than a postsecondary classroom.30

	A reliable tell, then, for new Second Life users (and demonstrated by most of the students observed) is a halting, awkward motion when avatars are moving around, with facing directions being imprecise while at rest and communicating with others.  By comparison, the instructors moved fluidly and minutely, often turning to face the PowerPoint screen while elaborating on a slide and then back to the student as they continued the lecture or activity, seemingly without premeditation or deliberation.  This kind of fine control requires use of the keyboard—either the directional keys or the more familiar (to computer gamers) left-handed ASDW configuration—and, of course, the ability to operate them while watching what the avatar does on the screen, rather than what one’s fingers are doing on the keys.  While helping one of Professor Gasior’s students after lecture, I learned that she never used the keyboard, rather, clicking where she wanted her avatar to go with the mouse exclusively (an impromptu poll before the beginning of the subsequent class revealed this to be a common but not ubiquitous pattern).  This seems disadvantageous for a few reasons: first, there’s a tiny but perceptible delay as the server calculates a path for her avatar before she starts walking, which possibly diminishes the transparency of the experience; second, when she arrives, she’ll be facing the direction of her journey, which may not be where she wanted to focus her view (if, for example, she walked through a group of students with the intention of joining them); third, she described often clicking on (and thereby informing Second Life she wishes to operate) objects in the environment by mistake, automatically and inconveniently re-focusing her camera perspective.  This last is compounded by the slightly cluttered nature of the Second Life browser: its widget-based interface elements can often obstruct the environment at lower screen resolutions, and must be dragged clear before the desired location in-world can be clicked on.  When not accident-inducing, this must at least be exhausting.

	Professor Richardson’s students had fewer programmed objects at hand, and so encountered less of this kind of bungling.  However, their regular movements from audience to stage, the forming and disbanding of groups, and migrations from the Peer Gynt Rotunda to the fire pit behind it provided ample opportunity for missteps, particularly in the way of accidentally sharing the same seat in the audience or sitting facing outward rather than inward at the fire pit.  These issues were generally greeted with good humour, patience, and Professor Richardson’s remedial advice.  Far more problematic was when periodic latency between students inputting their controls and the Second Life server processing them resulted in a range of unpredictable behaviour: students thus afflicted would appear initially unresponsive, and then begin walking blindly in a given direction (commands for them doing so having been over-queued by the frustrated students).  This could result in students wandering far from the rest of the group and becoming disoriented, usually finding themselves in a blank, unbuffered landscape when the lag had passed.  In KaMiMo, this could be a nuisance; on Professor Gasior’s UNO platforms, students could step right off the side of the world, so to speak, requiring more drastic measures to recoup them.

	During the tutorial session mentioned above, I trained Professor Gasior’s student to control her avatar exclusively with the keyboard, reserving the mouse to interact with interface elements and in-world objects.  As she practised this policy, she made fewer mis-clicks.  We also drilled smooth loops and paths, and I found it helpful to use a car-driving analogy to describe the controls: keep a constant forward acceleration (the up arrow, or W) while making minor course-corrections by tapping the turn buttons (left and right, or A and D).  This took her less than a minute to master and dramatically improved her finesse when travelling between objects, her pleasure suggesting to me that a bit of front-end attention to this kind of basic skill may pay off immediately in terms of smoother operation and happier students.31

	4.1.3      Objects

	Objects in Second Life—furniture, buildings, appliances, vehicles, etc.—can be infused with one or more pieces of programmed code, written in a C-like language called Linden Scripting Language (or LSL).  It is the inclusion and operation of these animated objects, more than any other affordance, that allows Second Life to function as more than a chat environment with customizable avatars and scenery.  Individual objects used by Professor Gasior as teaching tools will be described contextually in the following section of this chapter, rather than listed here; since Professor Richardson designed his course to function specifically as a chat environment with customizable avatars and scenery, there will be no discussion of KaMiMo’s tools beyond those already mentioned (the PowerPoint screen and automated audience chairs).

	 

	4.2      Pedagogy and Design in Practice

	Given the practical reality of Second Life’s interface and user experience, the instructors’ objectives, and the students’ habits of participation, this section will describe what learning in the immersive environment actually looked like: the rhythms of class sessions, the students’ patterns of behaviour, and the instructor’s pedagogy in operation.

	4.2.1      Orientation and Technical Support

	Orientation and interface tutorials were offered for both cases observed, but differed greatly in approach and purpose.  Professor Richardson, in partnership with Bryan Carter’s students at the University of Central Missouri, arranged an “American Buddy” system, wherein students of the Business Talking class were paired with more experienced Second Life users from the American university.  During an initial, informal meeting prior to the start of the course, David’s students were taken on individual tours to places of interest, given instruction in rudiments of the interface such as navigation and inventory use, taken shopping for clothes to customize their avatars, and were generally furnished with stories for discussion around the fire pit during the first formal meeting session.  David commented that he favours this technique because it efficiently provides individual training without requiring his extensive attention, develops social contacts, and harmonizes with the fundamental course objective of immersing students in spoken English usage.  Beyond this initial session, no further orientation was formally offered, although David regularly interspersed meetings with interface tips and provided technical support on an as-needed basis inside and outside of class time.  Professor Richardson was also typically and promptly available to his students by email, and additionally set up a Facebook group in which students from current and past iterations of the Business Talking course were encouraged to ask questions and provide support for each other.32

	
		
				Figure 8: Students sharing stories around the fire pit.[image: Image]

		

	

	 

	 

	Orientation for Professor Gasior’s students involved several activities.  Prior to the beginning of the term, he held a session in-person in a computer lab at UNO, where students who were able to attend were taken through the process of registering in Second Life and selecting an avatar, taught basic navigation, were incorporated into the class’s user group, and taken to the lecture hall platform from the default new-user landing sites at which they had “spawned.”33  Students were also encouraged in the syllabus and repeatedly throughout the course to consult Stephen’s YouTube tutorial channel, which includes step-by-step instructions for basic interface usage and more advanced skills tailored to the assignments (such as object manipulation and inventory use).  Despite highlighting these resources regularly and even importing individual videos into the environments to which they pertained, many students demonstrated persistent ignorance of these techniques and admitted to not having viewed them when questioned.34  Moodle was used as a repository for course materials (syllabus, assignment documents, notes, as well as tutorial information and links to resources).  Beyond this, students took part in tutorial sessions (mandatory during scheduled lectures and optionally after class) to train specific skills for assignments such as the Building Test.  For technical (rather than course-related) issues during meeting times, Lily provided individual assistance via IM or voice when appropriate.  Like Professor Richardson, Professor Gasior was available for appointments on-campus or in Second Life by request.35

	Generally, it seems as if Professor Richardson’s approach was initially more effective at providing students with basic interface information, although Professor Gasior’s students largely surpassed them by the end of his much longer course.  The inability to provide individual instruction is completely understandable, given a class size five times that of the Business Talking course and the far more ambitious skill-set needed for success (since, again, David and his students were mainly using Second Life only as an immersive chat environment).  Stephen also noted that the enormous curriculum of the survey course was prohibitive of devoting mandatory class time to interface tutorials; the frustration is well taken, though given some of the persistent (and time-consuming) difficulties of the students, particularly during the Building Test described below, this seems like a balance that might be profitably experimented with—if nothing else, viewing his excellent tutorial videos might be incentivized more actively and thereby accomplished on the students’ own time.

	4.2.2      Classroom Routines and Rhythms

	4.2.2.1  Arrival, Pre-Class, and Warm-up Interactions

	During my observations, I was usually able to arrive between an hour to half an hour before the beginning of scheduled class times.  Professor Richardson’s students usually arrived promptly at the appointed time, although on a couple of occasions David had to pause his introductory proceedings to teleport in late students who had been exploring and were unable to find their way to the Rotunda.  This was done fairly quickly and with a minimum of disruption, the students hilariously appearing in mid-air and then face-planting on the presentation area.

	Professor Gasior’s students tended to trickle in steadily from about half an hour before class, notably filling the front-most and centre-aisle seats first and gradually fanning out from there (this is discussed further in Flexible Perception, below).  Avatars increasingly spawned directly in front of the seats they had occupied during the previous class, revealing that many logged out or simply closed the program at the end of class, like any other computer application at the end of a session.  Second Life remembers avatar position, but not that the seating script in the auditorium chairs had been active, meaning that students did still need to actively pick a seat and click on it to sit down again; this seemed to prevent students from selecting the same seat regularly.  Some early students accessed ancillary media left on the lecture stage from previous sessions, but otherwise did not tend to interact, and frequently acquired the “away” status tag.  It’s possible that many logged in, secured their seats, and then used other computer applications until they heard the instructor’s voice feed begin.  (It’s difficult to tell whether the presence of the media discouraged students from talking among themselves since, if students were communicating with IM, it would have been impossible for me to tell.  If the media did obstruct the development of social presence, its enrichment value might have been partially retained by making it broadcast to the surrounding space rather than produce on-demand iterations, such that the early students would at least be consuming it “together,” rather than in parallel (see After Formal Sessions, below, for more about ancillary media).)  Public conversations were extremely rare and brief, characterized by students asking each other questions about due dates and technical issues; Professor Richardson’s students tended to be slightly more chatty, although they too tended to wait for the arrival of the instructor, and address him rather than each other.

	For Professor Gasior’s students, as the scope of the course expanded geographically to include new sites like the Sandbox and Bunny Platforms, confusion initially developed as to where any given session would start (and, since most students did not appear to have mastered flying or landmarking during my observation, getting to the correct island platform was also an issue).  To resolve this, Professor Gasior began sending group message bulletins through his Flora avatar with the SLURL of the meeting place, as well as instructions to IM her for individual teleport invitations if in doubt.36

	The first order of business at the start of meetings for both instructors was to ensure that Second Life’s voice channel was working: for Gasior’s students, this was relatively straight-forward and unidirectional, with students replying to his diagnostic question in local chat or Skype.  Professor Richardson invariably started each session by asking students in turn to “say something so we can tell that your sound is working.”  Since this was elicited in voice rather than local chat, it had the dual troubleshooting benefit of finding out whether the student was receiving as well as transmitting.  When problems were encountered in either classroom, the instructors communicated with the afflicted students using local chat (indeed, the first time this came up, David used the opportunity to explain the various interface elements to the other students while he worked).

	The beginning of class was the time most likely for Professor Gasior to address administrative issues and talk about the technical aspects of Second Life (as opposed to the course material).  After the initial, hectic full-class session in the sandbox, for example (see the Building Test section, below), one of the first things Stephen did when he formally started the session was to explain the different ranges of chats and teach his students how to “shout.”  Students also used this time to ask questions or declare their presence (even though Stephen repeatedly assured them that this was done automatically with the help of the local avatar roster in Second Life’s interface).  With this resolved, Professor Gasior would clear the ancillary media from the lecture stage, load the lecture’s PowerPoint onto the main screen, and commence.

	4.2.2.2  Lecture Practice

	Direct lecture, focusing on topics from assigned textbook readings, comprised the chief part of nearly all sessions in the Contemporary Biology class.  When presenting, Professor Gasior controlled the large video screen that dominated the rear of the lecture stage: this displayed PowerPoint slides which the students had independent access to through Moodle and on which they were encouraged to take notes.  Slides were transmitted into Second Life without any sort of buffering, which was usually not a problem if left showing for more than a few seconds, since students required time to download them.  On a few occasions, however, Professor Gasior showed several complex photographs in quick succession, during which students with slower connections complained that they were unable to see (this was also an issue for students in Professor Richardson’s class, who generally had much poorer connections than those in Professor Gasior’s).  The Second Life browser handles the issue of limited bandwidth by loading graphical resources incrementally in a process referred to as “rezzing”—until a resource has been fully rezzed, it appears first as a featureless grey blob and is then gradually “skinned” with the correct graphical texture in increasing resolution fidelity.  Thus, for some students during quick transitions, the video screen appeared either blank, or to contain an image of such low resolution as to be illegible.

	
		
				[image: Image]Figure 9: Professor Gasior identifies individual atoms in 3D molecular models.

		

	

	 

	In addition to lecturing from PowerPoint, Stephen conducted demonstrations with prepared resources and props, which he would rotate and manipulate in real-time either on the lecture platform or in the field outside.  For complex models like the biochemical molecules or Krebs Cycle stages, he made use of Second Life’s focus feature: clicking on components within the models caused a dotted line to extend there from his avatar, functioning like a laser pointer.

	 

	 

	
		
				[image: Image]Figure 10: Professor Gasior quizzes the students using bunny pedigree boards, manipulating his position to indicate focus and avoid obstructing view.

		

	

	 

	Students were able to ask questions in local chat at any time, to which Professor Gasior usually responded immediately, identifying the student by name and repeating the question for the benefit of those outside of local chat range.  After replying, he always checked that he’d understood the question and that the answer had made sense to the student and waited for confirmation before continuing—this process was made less tedious than it might seem by the visual feedback of the students’ typing (see also Communication in Practice, above).  The feedback may also have offered insight into student cogitation as a group when asking questions or when responding to questions posed by Professor Gasior.  On one fairly representative occasion, two students began typing an answer to a question at the same time—one of the students finished first, and the other student’s typing became erratic and then stopped altogether.  “Quieting” phenomena of this nature may indicate that the latter student was reading the question before continuing and noticed that for some reason, it rendered his or her own obsolete.  Another interpretation would be that the quieted student didn’t want to prolong the disruption, as it was much more common for one question to silence other students’ typing than for multiple students to ask questions at the same time.  This was less the case when students answered simpler or poll-style questions posed by the instructor—typing and actual response-overlap was typical, often of the same or similar answers, which normally continued to bubble out of the students until the instructor confirmed an answer and actively moved on.

	Midway through the course, following the Building Test (see the Building Test section, below), students divided themselves between those who wished to do make-up exams (these coordinated with Lily and were given instructions to get to a dedicated Make-Up Platform), and those who would be joining Professor Gasior for a field trip to the Gregor Mendel Museum.  I accompanied the field trip.

	The trip itself was relatively brief, taking place after the day’s lecture and lasting for about 15-20 minutes.  Students were sent landmarks as an attachment to a group chat bulletin (rather than merely posting the SLURL; this complicated things somewhat for students who were still having difficulty managing and using landmarks, but, as an upshot, enabled students to easily return on their own time).  We teleported to the site and appeared inside the pea-plant display room of the museum, which was very tight with all of the students inside and became quickly cacophonous with local chat bubbles as they clicked on exhibits (which were programmed to deliver feedback in local chat) and asked each other what they were supposed to do; once Stephen finished coordinating stragglers and arrived, however, the students did not speak at all until the tour was finished.  Professor Gasior described the workings of four displays throughout the museum complex, leading the students from one to the next.  He remarked that some of the exhibits would provide explanatory notecards when clicked, such that students could return on their own time and explore more fully.  We ended the tour in a reception area with various “refreshments”—a table laden with programmed objects in the form of cakes, champagne, and fruit, which when clicked on provided wearable inventory items and eating/discoursing-learnedly gestures—these proved a bit buggy and regrettably obstructed any possible conversation about the experience.37  Most students had logged out by this time, quitting immediately after the tour (which had run past the scheduled class allotment); those who stayed seemed to explore a bit afterwards, remaining even after Professor Gasior had departed.

	Opportunities to explore different locations as a class seems to me one of the more exciting affordances of immersive environments embedded in larger, persistent worlds; while the students largely said that they’d enjoyed the experience when asked casually during the following session, the structure of the activity might have taken better advantage of its situation with some tweaks to execution and focus.  For example, if the Mendel Museum had been devoted more time in Professor Gasior’s curriculum, its exploration might have been spun into an assignment itself, with students working in groups to explore and discover the exhibits themselves, and then, as experts, present them back to the rest of the class while leading Stephen himself on a tour through the facilities.  This would have likely required at least two full sessions and moved the scope of the activity beyond general enrichment, but would have given students much more agency with the need to work together to figure out exhibit mechanics and meaning.  As it stood, students occupied a fairly passive role: Stephen, trying to demonstrate specific principles with the exhibits in preparation for the Bunny Genetics assignment, repeatedly needed to ask people not to touch anything themselves—this, plus the rushed, directed approach, likely diminished their initiative and engagement.

	 

	The structure of the six Business Talking classes I observed was activity- rather than lecture-based, and consequently much less routinized: very loosely, Professor Richardson spent the first half of meeting sessions teaching a conversation skill by way of direct instruction, standing at the front of the class and supplementing his voice feed with power-point slides on one of the two video screens behind him (these functioned identically to Professor Gasior’s video screen—the dual-screen configuration was not used to specific effect).  During this process, he would incorporate individual students as examples until everyone had had at least once chance to participate, and then would explain the nature of the practice activity planned.  For example, David discussed the importance of providing feedback to speakers, in the form of questions and comments, to demonstrate interest in most English-speaking cultures38 and practised this with the class by telling stories and prompting the students to interrupt him, lest he feel ignored.  This prepared students for the follow-up “Photo Album” activity, where a PowerPoint slide featuring the image of a photo album page with blank pictures was shown; students in turn were made to stand up at the front of the class and describe imaginary contents while David and the others interjected with questions or other signs of interest.  David provided ongoing feedback and encouragement to all students during this process, and then, upon completion, he explained how the skills developed here would be used for one or more of the graded in-class presentations.39

	David’s classes were usually punctuated by a five-minute break roughly half-way through.  He explained it was a good idea for people to take off their headsets and let their ears breathe for a bit, which he modelled by sitting in the audience seats with us and becoming unresponsive.  During these times, students occasionally typed local chat messages to each other (and possibly IM’d as well, though this would be impossible for me to know); typically, though, this was a static period in which students sat together in silence.

	Migrations between the Peer Gynt Rotunda and the firepit behind it were regular occasions that signalled (without deliberate articulation) a shift to greater informality, relaxation, and an emphasis on storytelling.  For example, at the end of the first in-class meeting, students were led out back to share stories about their experiences with their American “buddies” during the orientation session.  On another occasion, David told us a series of stories about his life before he became a teacher with Kalmar, with the proviso that one of them was false.  The students encouraged to interrupt him for details and practise expressing interest; afterwards, we returned to the rotunda without him to deliberate and decide which story had been fabricated, and then called him back to present our accusations.

	4.2.2.3  After Formal Sessions

	In both cases, classes were brought to a close deliberately, but without significant fanfare.  The instructors invited and answered general questions (as at the beginning of class, this was a time when students were likely to ask about due dates and marks), primed the following class’s subject matter, and, if not in conversation with individual students, usually left the immediate area.  After Business Talking classes ended, David would meet me and the other researchers in a different location nearby—usually the fire pit or the Yggdrasil Conference Centre—to discuss our observations and answer questions.  Depending on whether assignments were underway, Professor Gasior often polled students to find out if they needed individual assistance and sometimes led impromptu tutorials on the appropriate platforms when demand was great enough.40  From the first class onward, Stephen also tended to leave ancillary resources on the main stage for the students to explore, which persisted until beginning of the following class (a marked benefit of not needing to share the space with other instructors).  These usually consisted of mp3 audio links to topical segments of NPR Science Friday podcasts and YouTube videos.  When the materials were audio, they took the form of old-fashioned radios with the program titles suspended over them as black text on a white sign; when videos, the elements appeared as projection screens (disembodied from their stands, resting directly on the floor), with the title of the program displayed by default.  Clicking on the object itself started an iterated playback of the linked media (meaning that the playback was only perceived and controlled by the student using it, unlike the main display board which was perceived by everyone the same way and controlled by the instructor exclusively).  Hovering over the signs also made small playback buttons appear, including a button which opened the link in the student’s default Internet browser rather than play the resource through directly in Second Life.

	 

	
		
				[image: Image]Figure 11: Professor Gasior leaving a selection of ancillary media objects on the lecture stage at the end of a session.

		

	

	 

	Students rarely remained after dismissal unless, in the case of Gasior’s students, they were viewing the ancillary media.  In both cases, early on students tended to remove their avatars from the classroom space but gradually got into the habit of logging out in their seats.41  Rarely, but more than once, students in both courses took their leaves by saying “good night” in local chat or voice (Stephen’s and David’s students, respectively) before logging out, even if they hadn’t been actively speaking with anyone beforehand.  Once the Bunny Genetics assignment began, it was common for Professor Gasior’s students to conclude the formal session by teleporting to the Bunny Platform to maintain their charges.

	4.2.3      Assignments, Presentations, and Projects

	4.2.3.1  Business Talking Presentations

	Business Talking assignments—a series of short individual and group presentations—were advanced to the students as logical extensions of the class exercises, with David careful to preserve the relaxed atmosphere cultivated throughout the rest of the course.  Assignment rubrics were posted on the video screen during David’s introductions and often during the presentations themselves—these were meticulously explained with opportunities for questions and clarification.  Following each presentation, Professor Richardson quickly assured the presenter (or presenters) of a passing grade and offered feedback on strengths and weaknesses, taking into account that students presenting later would have the advantage of hearing more feedback than others.  The students also received private feedback and their marks after the end of the session.

	 

	
		
				[image: Image]Figure 12: David works through the assignment rubric with students before they begin preparing for their presentations.

		

	

	 

	The first assignment was a very brief presentation about some aspect of Second Life—in practice, students tended to reiterate their experiences with the “American buddies,” their first impressions of immersive worlds (none had used Second Life before), and general, cautious optimism.  In feedback, when given the chance to respond to David’s assessment and recommendations, a common observation was that the inability to sense student reactions made presentations feel awkward.42

	
		
				[image: Image]Figure 13: David sits in the audience during a student presentation.

		

	

	 

	Another assignment placed students into groups, each member selecting or being assigned a different role within the leadership of a manufacturing company considering expansion into a foreign market.  Members needed to discuss concerns from the perspective of their departments—engineering, marketing, accounting, etc.—while displaying techniques such as polite accommodation and disagreement taught during the previous session.  The roleplays occurred in the Yggdrasil Conference Centre, with audience members and Professor Richardson standing or sitting off to the side and the presenters occupying one of the circular tables.  Although the presentations themselves were free of technological issues, during the two practice sessions students regularly lost connections and in one case was unable to return for the remainder of the meeting; David assured students that presentation times and coordination would be flexible to accommodate problems—students would not be penalized for their own or their group-members’ connectivity.  This policy carried over to the final assignment.

	
		
				[image: Image]Figure 14: David joins a roleplaying presentation group to provide feedback while the other students wait their turns in the audience.

		

	

	 

	4.2.3.2  The Building Test

	Professor Gasior evaluated his students across assignments in-world, quizzes and homework questions distributed online through Moodle, and an on-campus final examination.

	The first in-world assignment to be evaluated was the molecule building test, which also coincided with the students’ first departure from the lecture hall platform as a class, and first experience with the Second Life building tools and inventory.  Students were required to master two programmed objects, the “Valence Shell Rezzer” and “Ball and Stick Chemistry Rezzer,” which resembled large vertical boards displaying, respectively, either a truncated periodic table or a series of modular molecule components (colour-coded atoms—“balls”—and tubes indicating chemical bonds—“sticks”).  The rezzer boards spawned (“rezzed”) a copy of whatever was clicked on, thereby serving as a tool box of components from which students could assemble complex molecular models by moving and linking them with Second Life’s building interface.  Stephen demonstrated the tools to students on the lecture hall platform, and then devoted several subsequent classes, either wholly or partially, to practising with on the Sandbox Platform (see the Campus section of Chapter 3, above, for a description of the environment).

	
		
				[image: Image]Figure 15: Professor Gasior demonstrates the Valence Shell Rezzer and some models built with the Ball and Stick Chemistry Rezzer.

		

	

	 

	During the practice sessions observed, many students experienced  difficulties that persisted through to the test itself.  Most common was accidentally “wearing” a rezzer board, which occurred when students dragged the item from their inventory list widget onto their avatar, rather than a plot of nearby ground.  Once successfully placed, students had trouble linking the components they rezzed since manipulation with Second Life’s building tools was remarkably finicky and did not lend itself to oral explication—any avatar movement during the building and moving process created a discrepancy in manipulations’ z-axis, resulting in molecules that looked perfect when viewed from a specific angle, but which actually spanned several planes and appeared to fall apart when viewed from anywhere else.43  Finally and most perniciously, students who wandered away from their workstations or otherwise became disoriented often returned to someone else’s board—abandoned workstations in various states of disorder developed quickly as a result.  This introduced server-side conflicts of “ownership,” because while the rezzer boards would blithely spit out components when clicked on by anyone, only the user who had placed the board in the first place could then move them using the building tools.  Components piled up, wrought frustration and ineffective technical support from me, Lily, and Stephen (until we eventually figured out the issue), and were then abandoned, occupying a workstation until Professor Gasior had a chance to remove the offending objects with his enhanced regional permissions.

	
		
				Figure 16: The sandbox platform in use: the entire class is practicing with the rezzer boards for the upcoming Building Test.[image: Image]

		

	

	 

	The initial confusion of the students’ introduction to the sandbox environment and experimentation with the rezzer boards inspired the first and most dramatic examples of collaboration I noticed during my observation of the Contemporary Biology class.  On several occasions, students whose boards were set up next to each other asked questions and compared their work, though many continued to address only Professor Gasior with questions or seek his confirmation after completing an assigned practice molecule.  Many remained after Stephen left at the end of the session and continued working with each other.44

	 

	At the start of the test, the location of the special Testing Platform was broadcast via group chat, and Professor Gasior, Lily, and (with permission) I helped the students get set up.  Spaces were similar to the sandbox workstations with which the students were familiar, but were staggered rather than arranged in a tight grid to ensure there was enough room to build.  The contents of the test were different at each station: upon arrival, students were directed by instructions printed on the building slab to click it and receive a unique package of exam questions and a special, exam-version of the building rezzers.45  The slab also reminded students how to find the test packages in their inventories, once received; students were then required to build specific molecules using either the Valence Shell or Ball-and-Stick rezzers, as directed, within the duration of the exam.

	While most students appeared able to get started without difficulty (once they made it to the testing area—the usual clunkiness attendant upon other large moves caused substantial delays for inevitable stragglers), a few had persistent technical problems and made interface-based mistakes despite the practice sessions and tutorial videos.  Some students were unable to connect to or maintain a connection with Second Life throughout the duration of the exam, losing time during outages and being unable to engage in consistent dialogue with Stephen or Lily.  Many suffered from moderate to extreme server lag, making the building and moving controls maddeningly coarse, and in one case, accidentally walking off the edge of the testing platform and plummeting to the world below.46  Even basic inexperience with inventory use cost as much as twenty minutes—a student was able to find the package containing his exam instructions and rezzer boards within his inventory, but did not know that he needed to view its nested contents (the equivalent of opening a file folder on a computer) before he could access them.

	 

	
		
				[image: Image]Figure 17: Interface difficulties and troubleshooting during the Building Test.

		

	

	Periodically, Gasior called out and “shouted” the time remaining, eventually adding seven minutes of extra time to accommodate students who had been dealing with technical difficulties.47  Upon completion of their exams, students were asked to teleport away from the exam platform, leaving their workspace for evaluation.  At the end of the allotted time, students who were still on the exam platform were informed that they were out of time and then “booted,” which in my case left me somewhere on the UNO campus island, presumably directly below the testing platform.  Once all of the students had logged out or been ejected, Professor Gasior collected screen shots of each station and associated them with the builder identity of the objects therein to match test results to students in absentia.

	 

	While the technical issues described above affected a minority of the class, those to whom they pertained were severely or entirely obstructed.  In-world evaluation, particularly featuring stringent time limit, seems innately at risk of penalizing students for problems outside of their control; moreover, even though Professor Gasior’s students had had equal access to his demonstrably effective tutorial videos and ample opportunities for individual instruction during tutorials and outside of class, the impact of interface ignorance (I feel) requires of any instructor a considered position on the purpose of such tests: to what degree are students being evaluated on their ability to operate Second Life, in addition to their mastery of the course content?48  More broadly, is this method of student evaluation ultimately worth using in immersive environments, faithful as it is to the university experience being replicated in this case?

	4.2.3.3  The Bunny Genetics Assignment

	
		
				[image: Image]Figure 18: The Bunny Platform.  Students are gathered in the landing area, where they’re attempting to acquire a bunny of both sexes from giver-boards.

		

	

	 

	Following the field trip to the Mendel Museum (discussed in Lecture Practice, above), Professor Gasior’s students began work on their Bunny Genetics projects, which continued until the final scheduled session.  At the end lecture, the students were taken to the Bunny Platform and each given two programmed objects representing a breeding pair of bunnies called “Ozimals.”  These are commercially available to Second Life users, who purchase the pets and various kinds of incrementally expendable food units which maintain or improve health, and trigger readiness to breed.  Fairly extensive documentation in the way of notecards is packaged with the objects and presented as popups upon initial use, with options to consult them again prominent in the Ozimal interface (even so, Stephen developed and distributed his own tips and instructions for use pertinent to the Bunny Genetics assignment specifically, on Moodle, and repeatedly reminded students of their availability.)

	Initial distribution of the Ozimals was complicated by their commercial nature—they could not be copied freely, and so were purchased ahead of time by Professor Gasior and dispensed by “giver-boards.”  This technique had been attempted with the distribution of the Rezzer Board objects during building practice, and had revealed server-side issues that came to bear with bunnies as well: any object can be infused with a “giver” script, which causes it to offer designated inventory items when clicked on by users (Stephen tended to build these objects as large two-dimensional billboards with instructions written on them, hence “giver-boards”); objects clicked on too many times have a tendency of locking up, and the giver-boards for distributing male and female bunnies to the students suffered markedly from the same user-overload issue.  The problem was particularly difficult to contain because the distance between avatars and the giver-boards was not a factor in access, so queuing behaviour was not intuitive or rewarded.  Students clicked the objects immediately upon Professor Gasior’s placing them on the platform, and then repeatedly when feedback was not instantly forthcoming, locking the objects further.  Professor Gasior attempted several workarounds, such as moving and shaking the boards while asking people not to click on them via the voice channel, setting up multiple identical stations to spread the load, and at one point creating a coloured ball object behind which students were requested to queue.  In the end, once the students understood not to click on the givers until instructed to do so, Professor Gasior moved the boards to a slightly remote location and called students up by name to click through them one at a time, confirming at each stage the acquisition of the bunnies and documents.  The students then moved away from the assembled mass to meet with Lily elsewhere on the Bunny Platform, who assigned them individual bunny pens, proceeded through initial setup, and ensured the students had created a landmark within proximity to their individual workspace.  This took a very long time but relieved noise and lag from the object distribution area as students were gradually processed.

	 

	
		
				[image: Image]Figure 19: Students crowding “giver-boards” after a demonstration in the field behind the lecture hall.

		

	

	 

	Students were required to check that their bunnies were eating, and to maintain their “happiness level,” which could achieved by “wearing” the bunnies and selecting their “pet” animation to gradually increased this score; left alone, the score would slowly dwindle and breeding behaviour would diminish.  Many students used time immediately before and after the official class sessions to fulfil these tasks, coinciding with the occasional availability of Lily or Professor Gasior in-world for extra assistance.  (Surprisingly, only on a few occasions did I see a student bring his bunny into class to pet it during lecture.)  Stephen took charge of distributing food to the bunnies once they’d been deployed by the students, simplifying their interactive requirements.49

	 

	
		
				[image: Image]Figure 20: An extremely rare example of students bringing their bunnies to lecture.  Most students maintained their projects before or after class.

		

	

	 

	Gradually over the course of the assignment, students and the instructors customized their enclosures to make them more readily identifiable.  A few students did this themselves without prompting, building simple geometric shapes (“prims,” for “primitive objects”) with the building tools and positioning them in or near their enclosures; Stephen and Lily, who have broader building and coding permissions on the platform, met with students before and after lecture periods to create hovering, identifying nametags.  By far, the most common and accessible customization is to change the bunnies’ names themselves, which can be done through the Ozimals control panel and replaces the numbingly generic defaults.  By the end of the assignment, most students had done this.50

	 

	
		
				[image: Image]Figure 21: Students were able to customize their bunny pens with hovering text and other decorations; the TAs had access to slightly stronger stuff.

		

	

	 

	Despite the relative complexity the objects represented, students seemed to master using them more quickly and completely than they did the objects for the Building Test; it’s possible this may be on account of the interface-integrated instructions or an awareness, borne of the difficulties with the Building Test, that they should actually be read.  Another possibility, however, is that students were in a better position to collaborate and develop proficiency as a community, since bunny maintenance required them to be at their pens outside of class time and provided opportunities for incidental interaction.  This is discussed further in the final section of this chapter, below.

	The height of optimism, of course, is that students are connecting with their charges on an emotional level; regarding his feeling on student engagement and the use of the bunnies, while Professor Gasior hasn’t actively measured the effect, he mentioned that gets the sense students spent more time in-world because of the maintenance needs of the bunnies, which makes them more active in general.  Students have apparently IM’d him in panic during previous years when their bunnies have acted strangely, though his feeling is that the concern was for potentially lost grades rather than the “health” or “happiness” of the bunnies themselves.51

	4.2.3.4  The Animal Board Presentations

	The culminating in-world activity for Professor Gasior’s students was the production of an “animal board” featuring detailed information about an organism of their choice, laid out on two PowerPoint slides.  The slides were built into large, static displays, from which students delivered presentations resembling poster sessions to Professor Gasior and volunteers from among the UNO faculty and Second Life education user groups.  Students were encouraged to acquire and present wearing (free) custom avatars representing their selected animals, which most did (see Avatar Customization, below, for more details).

	On the day of the presentation, the students were spread out across the UNO campus—a space several times the size of the lecture hall platform—with each presentation board placed ahead of time by Professor Gasior beyond local chat-range from its neighbours.  Stephen prepared and distributed a notecard containing a master index of the students’ exhibits, including SLURL links and general information about the project for guests (an open invitation to the event had been posted to the Second Life Educators user group52)—students used the index to find their own presentation boards, where they were required to stay for the duration of the session, responsible for delivering at least one presentation and answering questions for one judge.53

	
		
				[image: Image]Figure 22: Viewing a student’s white tiger exhibit while displaying the exhibit index notecard widget.

		

	

	 

	4.3      Immersive Affordances in Practice

	In my review of the literature, I indicated some of the discussions around affordances unique to IVLEs as compared with traditional synchronous and asynchronous platforms.  In this final section of my Results and Discussion, I’ll describe my own experiences of the Second Life interface and how observation of my cases speaks to the scholarly literature discussed earlier in my thesis.

	4.3.1      Flexible Perception

	As has been pointed out in the literature (Dede, 2009; Gee, 2006), Second Life seems an ideal platform to foster flexible perception: from the default position, the camera can be pulled into a first-person perspective, zoomed out to a nearly limitless extent with the avatar still central, rotated and pitched to view the avatar from any angle, or “dragged” to any location and orientation within the area.  When mastered, this affords a sort of arbitrary, visual clairvoyance and seems an extension of what Dede describes as an “exocentric” perspective.

	The most obvious application for independent camera control in both classrooms was the basic assurance that students could see the instructors, presenters, and PowerPoint displays from wherever they found themselves.  This was automated, to a large degree, through the construction of the environments themselves: modelled after physical architecture developed to provide the same affordances, Professor Gasior’s lecture hall and Professor Richardson’s Peer Gynt Rotunda were arranged sensibly for lecture delivery, with a focus forward and centre on the speaker’s stage and display board.  Further, the chairs built into both spaces were immobile and optimally oriented to point students where they needed to be looking once sitting down, so that barring inconsiderate avatars or stove pipe hats, further interface twiddling would’ve been unnecessary.

	It was therefore when the spaces were used for non-lecture activities that the system fell down, somewhat.  In Professor Richardson’s case, this was never an articulated issue, but it’s possible that the strict forward-orientation of the seats might have made conversation among the students unwieldy, especially when sitting in the front row and visually oblivious to the presence of those in the back seats.  The view could be shifted in order to afford a sense of the entire rotunda, but this would require knowledge of the interface that was not specifically taught.  For extended conversations, therefore, David either encouraged the students to stand in clusters, brought the class to the circular fire pit behind the Rotunda, or made use of the circular Yggdrasil Conference Centre tables (particularly for the roleplaying presentations).54

	In Professor Gasior’s lecture hall, the static audience seats were supplemented by a script built into the PowerPoint screen and individual viewing boards used to convey ancillary media: when clicked on, these caused the user’s camera to reorient to a position directly in front of the device, perfectly centring the image and sound reception regardless of proximity (interaction with objects in Second Life has the added benefit of rendering a faint dotted line between the avatar and the object being used, to it was possible to note that many of Stephen’s students were using this technique to view lecture slides.  Nonetheless, a very consistent pattern of student seating developed in which the front row and centre column chairs were occupied preferentially at the beginning of each class, forming an inverted “T”: when questioned about this, the interviewed student mentioned she always tried to get a front row seat to ensure the best possible view (although in her questionnaire she indicated fluent and regular use of the independent camera).

	Problems developed for Professor Gasior’s students when he worked with interactive models on the lecture stage, which, though he strove to centre them and present from behind so as not to obscure, were often small and low to the ground.  In these situations, students from the rear of the auditorium usually left their seats and crowded around the front of the stage, forcing those seated near the front to do the same.  On one occasion where this happened, three students actually voiced their irritation: initially, one said simply, “I can’t see you”, and then as the jostling intensified, another said, “can you guys please use your cameras to see, not move to them” and finally, a third said, “not to be a pain but everyone walking up to them is making it hard to see them”.  At this point, the TA reminded the students, “remember to press and hold alt button, left click button on mouse and move mouse around, you can zoom in with your camera view,” though this had no appreciable effect until the demonstration was over.

	Given the limitations of my perspective, it’s not possible to tell directly if students were using elements of the widgetized interface to enhance their perception further (by consulting the class roster to determine who was online or using the minimap to locate Professor Gasior’s avatar during the building exercises, for example)—these skills were occasionally mentioned by the instructor and his TA, but not the students as far as I could see.

	Finally, I think it might be worth mentioning that while flexible perception was occasionally used as a convenience for students, in neither case was it directly incorporated into pedagogy: given the instructors’ goals and approaches, this seems sensible, but it might have been educationally productive to see camera skills actively trained and then harnessed for more complex applications.  (I’m imagining an exploratory tour of a giant model respiratory system, with zoom-outs to note peripheral structures; or, possibly a schmoozing game for the Business Talking students, where the minimap widget could help individuals find each other in a simulated conference environment.  All of this would, of course, demand a huge investment of resources and time if not already developed somewhere accessible in Second Life.)

	4.3.2      Social Presence, Immersion, and Embodiment

	4.3.2.1  Avatar Customization

	Avatar customization was of ongoing interest during my observations, with students occasionally changing their appearances for various, occasionally articulated reasons.

	In Richardson’s course, during the “My First Second Life Experiences” presentations, many students devoted time to describing the experience of customizing and deploying their avatars: one compared her physical beauty unfavourably with that of her in-world appearance; another female student went to a virtual dance club wearing a male avatar and commented on the strangeness the role and her interactions;55 a male student explained in his presentation that he chose a werewolf avatar because he wanted to try something outside the normal human experience to take advantage of the virtual environment, concluding his presentation with a howl emote.  In conversation after the class had finished, Professor Richardson mentioned that he often sees students arrive with outlandish or weird avatars and then shift to more conservative ones when they “realize that nobody’s impressed by it.”  Another researcher present at the time observed that there’s a normative aspect to bodytypes established by the default (human) avatars: at the time of this writing, all default to a tall, trim frame (though this can be modified to change height and girth subsequently with the built-in appearance tools).  She would have liked to replicate her real-life build more closely (“I’m fairly short and dumpy in real life, but you can’t find a short dumpy avatar for a woman”).  Another researcher responded that even if these options are pursued, most of the clothing and accessories developed for sale tend to work best when fitted to the default human frame: deviant bodytypes result in graphical glitches and imperfections when these objects are worn.

	The first researcher’s implied adjustment criterion—a faithful or tastefully idealized representation of her real-world appearance in-world—matches my own, Professor Richardson’s, and Professor Gasior’s, suggesting what may be a common pattern (among assuredly many others) in user behaviour.  Notably, it assumes a basic level of interest and willingness (and/or comfort with the interface) to spend time fiddling with the ostensibly superficial.  Without the benefit of expert “buddies” to take students clothing shopping during orientation activities, nearly all of Professor Gasior’s students sported default avatars with minimal customizations, often throughout the entire course.  Unusual avatars correlated very strongly with avatar age (which is to say, the two or three students who hadn’t registered Second Life for the first time to attend the course were essentially the only ones not wearing an “off-the-rack affair”).

	The student interviewed mentioned she selected one of the available premade avatars and spent roughly an hour of non-class time during the semester customizing it with the free accessories included by default in her account’s inventory.  She changed her avatar twice (excepting for the Animal Board assignment): once when she discovered she could be represented by a human avatar (having started as a bipedal unicorn), and then added customizations when she found that another student had chosen the same premade human avatar as she had.

	“I actually didn’t even change my person avatar until I saw someone else had the same one. Then I decided to change her a little just to be easily and uniquely identifiable.”

	 

	In preparation for the final Animal Board assignment, Professor Gasior’s students were encouraged (with the enticement of bonus marks) to select free animal avatars from the Grendel’s Children store, the particulars explained in one of the instructor’s online tutorials.  Shortly after the tutorial was highlighted but well before the date of the presentations, students began arriving as their animal avatars.  This trend increased as the presentation day approached, at which point more than half of the students had acquired and were sporting their avatars.

	 

	
		
				[image: Image]Figure 23: A mallard in our midst.  As a point of interest, the rabbit avatar sitting next to him is not yet in costume, but is wearing one of the default Second Life avatars.

		

	

	 

	One of the students who normally wore a default anthropomorphic unicorn avatar added the antlers of her Animal Board subject to the ensemble for this class.  This might have been the result of a difficulties switching back from the deer avatar after she’d finished testing it (which would indicate that she cared to preserve her visual identity as the anthropomorphic unicorn), but it seems more likely that she was playfully customizing her look in anticipation of the following class’ presentation.

	 

	
		
				[image: Image]Figure 24: One student’s avatar granted her the ability to present from her subject’s natural habitat.

		

	

	 

	Most of the students arrived as animal avatars on the day, including one student whose sloth avatar had the ability to climb trees.  She delivered her presentation hanging above us in the characteristic fashion, roleplaying the part and consistently counting herself among the matter she was describing.  Somewhat less stirringly, another student explained to me that she had chosen the swallowtail to present on because it was the most convenient butterfly avatar available to her from Grendel’s Children.

	 

	
		
				[image: Image]Figure 25: Swallowtail of fortune.

		

	

	 

	In the class following the Animal Board presentations, nearly all of the students had reverted to their traditional avatars.  Indeed, one student who arrived late still wearing her panda avatar spent a moment at the back of the lecture hall edging forward and backward (possibly noting that most people were people again), then went outside briefly to revert to her human avatar, and eventually returned to take her seat.  Not only does this suggest that her peers’ visual appearance exerted a pressure on her to conform, but also possibly that a degree of modesty (or at least, a desire not to disrupt the proceedings) came into play.  Other latecomers who arrived as animal avatars displayed less such “modesty,” often changing to their human avatars right in their seats.  For reference, the interviewed student also noted she felt that it was specifically inappropriate to “focus on changing [her] avatar while the professor was lecturing,” though apparently for scholarly, rather than social, propriety.

	Given what seems to be a fairly substantial interest taken in tweaking personal appearance and its potential connections with identity, roleplay, and recognition, it would be interesting to experiment with deeper pedagogical interactions: Gasior’s encouragement to wear animal avatars for the Animal Boards assignment is an extreme and imaginative extension of what could more simply be the stated expectation that students “dress up” for presentations or “field work” (during in-world excursions); instructors making a point to notice and comment on changes, or even just arbitrarily incorporating stylistic choices in pedagogy—“everyone wearing red is in group one”—may gainfully harness student engagement.

	As a final note, Professor Gasior selected an unusual animation for his avatar when flying, resembling the dramatic poses and flexes depicted in modern superhero cartoons, rather than the comparatively staid Superman posture available by default.  He almost always moved his avatar by flying and hovering, rather than walking or running, marking his entrances at the beginning of class notably dramatic.  During one session, a student said, “Dr. G, you are the only person I know that flies perfectly into the classroom!”  Unlike the “lecturing gesticulations” Gasior displays when his voice feed is active, which might be construed as a cue for students to pay attention and disable their own voice feeds (like an extension of the visceral place metaphor consistency described by DELVE (S. Minocha & A. Reeves, 2010), except not at an architectural level), this avatar tweak is probably just for Gasior’s own entertainment.  Since it seemingly attracts student notice, however, it might be leveraged as an enticement for students to explore and develop advanced locomotive skills within the interface.

	4.3.2.2  “Body Language”

	Beyond customization, the “physical” position and orientation of avatar use seemed to convey information and were frequently incorporated—deliberately and not—into the immersive experience.

	Apparent avatar proximity was frequently used as an organizing tool for identifying and corralling groups of students, carrying over very intuitively from students’ real-world expectations.  As early as the initial orientation meeting for Professor Richardson’ students, as newcomers were paired with their “buddies,” they would separate from the crowd and join up without explicit instruction.  Once classes had started, after brief modelling during early meetings presenting students would instinctively rise from their seats and take David’s position at the front of the class, addressing the audience while the instructor joined them (usually toward the back).  The Business Talking class also used the voice channel’s acoustic rules intuitively during small-group activities: during a skit practice session, the two groups were split up across the local campus so that their conversations would not distract each other.  David stood equidistant between the two groups, enabling him to hear both and respond to issues as they arose.

	Professor Gasior’s lecture technique, paired with his customized animations, generated what seemed to me a remarkably immersive lecture experience: he sometimes turned to the PowerPoint board as if referring to it himself and pointing out features (he may well be referring to it—I don’t know if the contents were displayed for him independently anywhere in his interface).  The effect was that when he finished this and turned back to the audience, he seemed to be punctuating different elements of the delivery with his posture.  During the first meeting, for example, he shifted position and approached the audience slightly with his avatar after concluding the lecture and soliciting personal reasons for interest in biology and attending his course, which possibly underscored the change of tone in the content and cued the expectation of student participation.  With my present data, it’s not possible to tell if this is something the students are picking up on, nor whether Stephen was doing this intentionally (I found the effect striking).  More concretely, Professor Gasior often had students group themselves to provide quickly assessable feedback: to determine which students needed assistance with their bunnies at the end of one lecture, he asked those who wanted to speak with him to approach the stage of the lecture hall (while the others were free to leave or log out).

	 

	However, immersion can also be broken or lead to mistaken impressions where the interface behaves unintuitively or masks contextual cues which would be noticeable in a face-to-face environment.

	In the Business Talking course, a common point of feedback from students after the roleplay exam was a sense of difficulty in knowing when an opportunity to speak was afforded them, since visual cues and eye-contact were impossible.  Professor Richardson said this is actually one of the reasons he likes using Second Life for language-development courses: students are forced to use words exclusively when they might otherwise fall back on gestures or trail off as their conversation partners get the drift of their messages.  I noticed that this could also lead to hyper-sensitivity, since voice-chat users become accustomed to the sounds people make when they’re about to try to speak and can be fooled.  During the breakdown after the exam, as a typical example, one student accidentally bumped her microphone, which the instructor thought was an attempt to interject, disrupting his flow.  (It’s worth noting David, repeatedly throughout the course, assured students that interruptions and mistaken cues would take place for many reasons—interface related or not—and that shame or frustration were completely unnecessary.)

	Many students in Professor Gasior’s course developed the “Away” status notifier during lectures as a result of not entering commands into the Second Life browser (such as keystrokes, mouse movement, voice, etc.) for a given period of time.  There’s no way to tell if this was because they’d clicked on the lecture screen as instructed and had no reason to interact with their computers while watching/listening, or because another window was active (like a web browser, note-taking software, email client, etc.).  Gasior doesn’t consider this a problem, assuming in most cases it’s because students are just watching the lecture with their hands away from the input devices, and mentions that he sometimes instructs students how to turn off the Away notifier in the settings.  It would be interesting to explore whether these notifiers have any impact on other students who notice them, communicating (and potentially transmitting) disengagement the way a slouching posture or snoring might in a physical classroom.

	4.3.2.3  Student Identity and Expertise

	The identification of students with expertise as an avenue to fostering social presence, engagement, and community cohesion (Bronack et al., 2008) was not a pedagogical focus during my observations and had little if any visible impact on either group of students.

	Professor Richardson attended to the varied countries of his students’ origins, bringing a remarkable wealth of knowledge to bear on his conversational questions and jokes—this seemed to please the students, some of whom shared their local slang, idioms, and cultural idiosyncrasies as they grew in confidence; this process increased gradually, with some students recalling their peers’ nationalities and making reference to expertise without David’s prompting, but unfortunately, the process came to a swift close (as far as I can tell) with the end of the six-session course.  The relatively brief window in which the students could meet, compounded by the flexible meeting times (compromising the solidity of the students as a single cohort) seem to have circumscribed opportunities for social presence to develop.

	Professor Gasior’s class presented a different challenge: while meetings were more frequent (once per week rather than fortnight) and sustained over a much longer period of time (an entire university term), the sheer size of the class and predominant lecture format made the development of recognizable community membership unlikely.  From my point of view—notably blind to any social developments taking place in parallel on the Moodle platform—students who had not developed relationships with each other effectively never referred to one another in the context of expertise.  A tantalizing glimpse of what might have been lies in the aftermath of the Animal Board presentations, which was the first and only opportunity for students to evaluate each other’s interests and abilities: in the few meetings that remained after the symposium, a few students did indeed refer to facts learned from their peers in their questions and comments during lecture, to the obvious delight of the invoked.  Had the presentations occurred earlier in the course, more frequently, and/or with better provision for students to view each others’ work when not due to present themselves, social presence might have been facilitated even within the constraints mentioned above.

	4.3.3      Situated Pedagogy

	Situated pedagogy—tailoring the environment and learning to be authentic to students’ subsequent, “real-world” experiences—was not an explicit component of the courses Gasior and Richardson set up, but elements could definitely be identified in my cases.  The Business Talking course seems the obvious place to start, since it was essentially a vocational enterprise for the students.  While the Scandinavian, open-air architecture of KaMiMo’s facilities is unlikely to resemble any but the most optimistic business setting (and the various locations where roleplaying activities took place seemed to be chosen more for practical convenience than fidelity to imagined future contexts), experientially students spent most of their time in class practising what they presumably hoped to be doing out-world afterwards: talking to business-oriented colleagues in English.56

	Professor Gasior’s case is less clear: visually (and functionally, with reference to the abstract, floating platforms), the environment lacked realism—it’s possible the students shared my sense that form followed function as a rule, and consequently that the knowledge developed was expected to serve independently of the context in which it was acquired.  I could begin to make the opposite argument here, funnily enough, if Contemporary Biology had not been positioned as a survey course for non-majors: the centrality of the lecture hall in Stephen’s pedagogy replicated faithfully the subsequent science lectures students would be expected to take, and even the Bunny Genetics assignment could have been viewed as practice for lab work with real animals.  At any rate, the Animal Boards assignment stood out as the most relevant to situated pedagogy, students playing the role of poster presenters at a picturesque conference, communicating their expertise to strangers (by way of punters and the volunteer “judges” Professor Gasior had recruited from his colleagues at UNO and within the Second Life education community).  Again, instructionally, it would have been interesting to see the educational consequences of more time being devoted to such activity, with students having more of a chance to explore each others’ work, attend presentations, and develop a sense of which visitors there in an official capacity, rather than out of simple interest or by coincidence.  Outsiders wandering in did not make an appreciable impact on the discussion, and were reported as a mild distraction (comparable, I’d imagine, with similar events on a physical campus).  One future consideration would be to explore whether there’s a tipping point of outsider involvement, beyond which the more people who join, the more engaged the core, “formal students” become, having developed a sense of importance and interest in their activities.  Second Life’s event publishing interface could be used to broaden attendance for experiments of this nature.

	4.3.4      Persistence of Place

	Opportunities for place attachment as a result of sharing a persistent environment seem largely unredeemed within the contexts observed since, fundamentally, neither course’s students were encouraged to alter their environments.  For the Business Talking class, Professor Richardson’s approach to using Second Life as a convenient solution to his students’ geographical disparity meant that there was really no reason for anyone to make changes to the space—like a temporarily booked seminar room in a physical institution, lasting alterations to the decor seem more likely to be construed as vandalism or at least inconsideration for those with whom the facilities will be shared.57

	In the case of Professor Gasior’s course, the picture seems less clear.  While the greatest part of formal meeting times were spent in the lecture hall (with its implied architectural austerity), the hall itself, the platform on which it resided, and the satellite platforms the students used for the various assignments were all in more or less a state of flux.  Professor Gasior made and highlighted regular changes to the lecture hall and its platform with the inclusion and “archiving” of ancillary media and models, although he alone made contributions here; the sandbox and building test platforms were devoted to student modifications, but without collaboration, autonomy, or individuality (since the students were all building the same objects, in parallel, at the granular direction of the instructor).  An interesting exception was the Bunny Platform, where Professor Gasior encouraged students to landmark their individual workspaces, and on which students incrementally personalized their projects’ enclosures to differentiate them from the field of identical neighbours (presumably for practical rather than aesthetic considerations, at least at first).  If place attachment was achieved here in any degree, it would have been without the benefit of collaboration: an interesting experiment with potential unrelated advantages would be the requirement of students to work with the bunnies in pairs, like lab partners (software permitting—it’s possible the Ozimals do not allow multiple owners), watching to see if enclosure personalization, measures of engagement, or general social cohesion are affected.

	4.3.5      Architecture

	To my knowledge, neither the KaMiMo campus, nor the UNO Virtual Campus (and its satellite platforms) were built in consultation with classroom design literature—both of them certainly predate publications from the DELVE project—chiefly, they were developed iteratively by the educators who used them, more or less in conversation with contracted designers (the instructors featured in my cases were dominant figures throughout this process).  In keeping with the theme of this section, the layouts and architectural features of the campuses reflect an adaptation to the goals and styles of the teachers who used them rather than deliberate attempts to innovate for innovation’s sake.  Pedagogy seems predominantly to have led design.

	Excluding the UNO campus on the ground level (which had very little bearing on Professor Gasior’s case at any rate), the environments were characterized by their openness and simplicity, harmonizing with DELVE dicta against claustrophobic and obstructive layouts (S. Minocha & A. Reeves, 2010; S. Minocha & A. J. Reeves, 2010).  Professor Gasior’s lecture hall was open-air with intuitive and discrete spaces providing cues for participation in lecture-style instruction, and Stephen consistently maintained a clear lecture stage (the removal and replacement of ancillary media modules at the start and end of formal sessions became in itself a cue for expected behaviour).  The field outside gradually collected interactive models and archives of the ancillary media, but the edifice of the lecture hall itself remained dominant enough to navigate by without difficulty.  Likewise, the Peer Gynt Rotunda, while roofed, was tall and spacious enough that the ceiling was visible and obstructive only if one zoomed the camera out to an exaggerated degree.58  The Yggdrasil Conference Centre was similarly built attractively, yet without aesthetics encumbering usability, and the fire pit was, naturally, sufficiently “ventilated.”

	As has been discussed, for spaces to invite exploration rather than “quick-travel” through teleportation (which would conceivably diminish opportunities for place attachment), flow and decenteredness ought also to come into play, and here the cases diverged more profoundly.  KaMiMo’s cohesion and navigability is based on a strong aesthetic vision, its focal areas—the contextually reconfigurable classrooms, buildings, and sandbox—connect with each other via a series of walkways that give no real dominance to any of them (the welcome area is geographically “central,” but functions as a springboard to the various facilities, rather than as a principle facility around which the others orbit).  Most spaces are visible to and in practical walking distance with their neighbours, though often partially occluded by features of the geography, inviting (at least in my opinion) exploration without posing a significant risk of disorientation.59  In direct contrast, the floating platforms used during the Contemporary Biology course were built to purpose and utterly removed from one another, floating well out of draw-distance, such that exploration would require a leap of faith and an awful lot of unrequited flying around.  Navigation from one locus to another was only feasible through the use of landmarks and shared SLURLs, granting no real cohesion from site to site.

	Whether these differences were as significant to the students’ experience as the literature anticipates is unclear.  If student interactions outside of class-time were as rare as they appeared from the perspective of my observation, it’s probably irrelevant that KaMiMo’s contiguous campus had a greater capacity to facilitate serendipitous interactions and concomitant community development than did Professor Gasior’s islands.  KaMiMo was certainly more inviting, but neither campus seemed to achieve “placedom” for the students observed.60  Likewise, it’s difficult to tell if KaMiMo’s ostensibly clearer “design for storytelling” and “visceral place metaphors” had any significance to student experience over the abstract platforms of the Contemporary Biology course, since the platforms were effectively monofunctional (and subtle clues to their intended uses were therefore unnecessary).

	If such architectural features can indeed have the degree impact implied in the literature, the ambivalence of my cases suggests they might benefit from active modelling, deliberate articulation, or at least pedagogical coordination.  Greater collaboration built into assignments and activities—particularly as a supplement to lecture-heavy courses—may give students more opportunities to meet in-world but out-of-class, and thereby, potentially, to develop overlapping in-world haunts.  If that collaboration involved creating persistent modifications to the shared learning space—designing exhibits for class presentations, perhaps—a pride of place might develop which could encourage even more extracurricular time spent in-world.  Had Professor Gasior’s Animal Board assignment taken place earlier in the term, for example, and had the boards been put on display near the lecture hall, it’s conceivable that some of these benefits might have been realized without a significant pedagogical or curricular overhaul.

	 

	
 

	5.0      Conclusions and Implications for Further Research

	The foregoing research has been a Grounded Theory study of two post-secondary, university-accredited courses conducted entirely by distance using the Second Life persistent world platform as an immersive virtual learning environment.

	It is tempting to classify the courses presented here together as “immersive distance-based” enterprises, the way that more traditional online courses tend to be, into “synchronous” and “asynchronous” categories: the nature of the learning environment, if not circumscribing the potential experience, at least coarsely predicting it.  Asynchronicity is marked by reflective contributions and threaded, branching legacies of discourse; synchronicity, instead, by immediacy of discussions and feedback, an intuitive sense of one’s peers, and of one’s presence among them.  The subject matter may be different, but these environments lead themselves to certain pedagogies to take advantage of their strengths and evade their weaknesses.  Much of the literature discussed, and my prevailing opinion embarking upon this study, assumed the same was true here.  What has become clearer to me during this process is that immersive environments like Second Life are malleable enough that, rather than directing pedagogy and experience, they are positioned to accommodate faithfully a wide range of educational visions that instructors and students might bring.  Stephen Gasior used the space to teach a course designed to be taught in person, in a lecture hall, on a physical campus—in Second Life, he designed an environment which functioned for the Contemporary Biology students as a traditional university facility, albeit without the inconveniences of other faculty and students competing for the spaces, no student services facilities to encourage extracurricular campus use, and questionable ASPCA oversight.  The students behaved like students in a lecture hall, and appeared, from my limited perspective, to learn like students in a lecture hall.  The pedagogy employed may have been conservative by the standards of some educators inclined to adopt and write about experimental and untried learning environments, but with the possible exception of the Building Test, Professor Gasior’s approach was supported and successful.  Likewise, David Richardson’s Business Talking course could have happened almost anywhere—little was needed beyond a commonly-accessible meeting place with good acoustics (in this case equated with functional audio technology and Internet connectivity) for David to run his polished language activities, facilitate discussions and presentations, and give feedback; this satisfied, the fact that the meeting space resided on Linden Lab’s servers, several computer monitors, and in the imagination of the participants, is immaterial.61  To hold either course up to a “best practices in immersive environments” docket, or to use them to develop one for general consumption, seems arbitrary and artificial.  Neither instructor is likely to view his pedagogy as “right” or “wrong,” except in the sense that all self-critical professional educators evaluate and improve their work.

	 

	Theoretical discussions around IVLEs which have named and distinguished affordances of the medium might rather be used to inform further experimentation.  Using the contexts of observations as a springboard, in the previous chapter I have discussed some ideas and avenues for research that may be of interest to the field.  It is my hope that these suggestions absolutely not be interpreted as criticisms of my hosts’ practices or abilities.62  Broadly recapitulated here, I would be interested to see research showing clear evidence of social presence intentionally fostered by pedagogy and design in an IVLE, particularly with an eye to whether the resources devoted to its establishment could be justified by the outcome.  As a very basic example, could a cohesive community of students, sharing and building knowledge about their mutually unfamiliar interface, shift the burden of discovery and technical assistance from the instructor onto themselves to deal with issues more efficiently?  More generally, can all kinds of pedagogical frameworks effectively migrate from traditional physical or online spaces to distance-based immersive environments, and do some make the journey more readily than others?  How would this be gauged and predicted?  Could the embedding of one such course in a persistent virtual campus with a large online population free educators either to experiment, or to use traditional pedagogies, relying on the exterior community for basic support and the provision of the discussed social affordances?

	Infrastructures to support learner exceptionalities in immersive environments may also to be a space ripe for investigation, as this consideration has been absent in all of the literature I’ve explored (despite the “wheel-chair ramps” of the KaMiMo campus).  Can institutions honour their commitments to accessibility in a space effectively closed to students with visual impairments or dyslexia?  Could such considerations be addressed with modifications or plugins to the interface, as well as teaching practice?

	Less experimentally, it may be valuable to investigate the rough trends of pedagogy in current IVLE courses.  As Brett (2009) has observed, the disconnect between a new technology’s affordances (and indeed, its developers’ intentions), and how the technology is actually used, is an enduring impediment to efficient adoption, being a consequence of the relatively slow evolution of social practices and expectations compared with the pace of technological innovation.  Here, Second Life provides an environment of extraordinary flexibility, yet, what is observed by the DELVE project and, to a narrower extent, myself, is the replication of diverse, traditional environments, facilitating dominant postsecondary pedagogies, albeit with incremental modifications or enhancements where the platform’s affordances are selectively co-opted.  Given instructors’ and developers’ accountability to inherently conservative accrediting institutions,63 their own resource constraints, and students’ widely-varying fluency with the interface, it’s completely reasonable when the wheel is not reinvented.  Virtual environments may very well be the flash point for groundbreaking transformations in education, but they are only as transformative as their occupants allow or intend them to be.

	Obviously, the sample size of this study would make the generation of predictions about the present pedagogical landscape in IVLEs unwise.  As a case study, my work is limited to the very narrow scope of two full courses in two different disciplines, among countless others taught at the same time by different teachers and throughout the history of Second Life and comparable platforms: while it was handy to compare the cases against each other, they cannot in any way be considered representative of pedagogy, design, experience, or success within the field.  Moreover, while I had the benefit of consultation with the course instructors, all observations were made from the relatively blinkered perspective of my individual interface and its attendant acoustic rules: my interpretations are necessarily limited.  Except where specifically indicated, the pedagogies articulated here, the intentions, emotions, and motivations of the students, and the ultimate “successes” of the courses themselves, are ultimately my inferences.

	 

	Be it a haven for the surging population of prospective post-secondary students, a frontier of experimentation for radical pedagogues, the natural home for a generation of virtual world denizens, or an avenue to accreditation free of commuter traffic, disagreeable local climate, and pants, technologically mediated “distance” is a space in which formal education is likely to persist.  Immersive environments, supported by increasingly affordable hardware and reliable Internet connectivity, promise visions of education full of familiar and exotic possibilities: they wear well the trappings of the Schools of Tomorrow; in the meantime, they are busily occupied in being Schools of Today.
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	Appendix 1: Ethics Protocol Attachment Information

	The most recent, accepted Ethics Protocol for this study is appended in its entirety to the T-Space entry containing this document as a separate file.  It includes:

	
		Recruitment Packages for Instructors and Students

		Interview Frameworks for Instructors and Students

		Questionnaires for Instructors and Student



	
Notes

		[←1]
	  At least in terms of raw bandwidth rather than, say, pearls per second.







	[←2]
	  This last has been of great interest to governments and institutions discovering, in light of an exploding population qualified for and seeking higher education, that it’s an awful lot easier to make new students than it is new schools.







	[←3]
	 Dede researched River City, a multi-user environment where sixth-grade students (learners within a traditional classroom, making this a hybrid environment example) took roles of scientists tasked with discovering, analyzing, and communicating solutions for a disease outbreak in a simulated 19th century Victorian city.  Interactions included interviews with ill residents and the city authorities (represented by NPCs) and collaboration with other students in the class.  Dede reports superior engagement and performance compared with classes learning the same material and skills with a board-games and laboratory experience, controlled for gender, ethnicity, and language proficiency (he doesn’t elaborate on any of these points or the metrics used for “engagement and performance,” as far as I can tell).  He believes that the performance improvements noticed particularly in otherwise weaker students involves the re-imagining of self as a successful scientist rather than a poor student.  (None of the other examples of IVLE activities I’ve looked at prescribe and reinforce identity so consistently, even when they involved role-playing activities, so I can’t comment on this idea.)







	[←4]
	 Gaimster’s chief interest is in studio environments for art crits, but her question, should the traditional learning environment and social conventions be replicated in the virtual space or would it be better to build something completely new with the different affordances available, applies to any “classroom” design question, virtual space or not.  She identifies this as an area ready for detailed empirical investigation.







	[←5]
	 By this definition, the design of computer-supported collaborative learning (CSCL) environments could work to capitalize on features that support or enhance presence: highly manipulable environments where evidence of individual involvement and tampering are obvious and long-lasting, for example.  It could be argued that the some of the success of Minecraft is its ability to convincingly simulate presence.  Jarmon notes this more broadly with reference to 3D worlds compared to other persistent environments, and cites student feedback to this effect (Jarmon, Traphagan, Mayrath, & Trivedi, 2009).







	[←6]
	 In addition to AET Zone’s “greeter bots,” another method of quickly identifying experts may be the provision of searchable student and faculty profiles with some standardized content, such as degree specializations, recent paper/assignment topics, interests, etc. (or more broadly and loosely, tags).  If appropriately leveraged, Second Life’s group title functionality could serve this purpose to a limited extent.







	[←7]
	 Perhaps, therefore, where anonymity isn’t valuable to the learning experience, identity may be enforced (student names and links mandatory, no handles) or regulated (inability to change handle once registered for a course/semester) as a compromise.  In the case of Dr. Gasior’s course (see below), students were incentivized to match their actual names to their avatars’ display names as a way to demonstrate mandatory attendance.







	[←8]
	 Consider also, Minecraft.







	[←9]
	 Again, I suspect consistent, intuitive rules for interaction with the environment may have at least as much impact on immersion as “physical fidelity.”  In video games, unpredictable or apparently unreasonable limitations and rules, such as wall clipping, ruin immersion.







	[←10]
	 See sources on p5 for more discussion of “stickiness” as a metaphor and metric; in brief, deriving from the same tropes as the “web,” “spiders/crawlers,” etc., “stickiness” is a measure of time spent at a given website by browsers.







	[←11]
	 I’ve seen no one discuss this, but it would be similarly exciting to experiment with incorporating simulated or digital signal-processed environmental noises, like muffled blends of students’ voice feeds, into immersive classrooms as a sort of social basso continuo, rather than the default silence or location-specific radio feed heard, for example, in Second Life.  At present, while voice feeds do attenuate with distance, the rules that govern this fail to prevent cacophony when more than one person is speaking at a distance of the typical classrooms I’ve observed.







	[←12]
	  Van Note Chism published in 2006; I think if anything, this is more true today, and especially in the context of immersive environments, with the popularity of World of Warcraft and similar MMOGs bringing millions of dollars to bear in the development of artistic resources: in direct aesthetic competition, the best a Second Life environment could hope to achieve is to not appear excessively amateurish and kludgey.  (This would be an especially tall order for environments with highly collaborative building permissions and cultures, so it is at least fortunate that such environments would presumably have an edge in place attachment over competing eye candy.)







	[←13]
	 In Prasolova-Førland’s study, students visited a variety of diverse, nominally educational environments, and described the relationships between the dominant construction styles and themes (the metaphors embodied by those virtual worlds) and their own experiences as visitors and learners.  In their responses, the students were conscious that their behaviour and impulses were mediated by the metaphors of the worlds visited— “Globe,” for example, a world represented by the interior of a baroque and refined museum, elicited gravitas in the self-reporting students that more flashy or fantastic worlds did not.







	[←14]
	 Honestly, the paper is a bit frustrating when Prasolova-Førland puts forward design guidelines, since these are reflections of aesthetic and interpretive statements made by students who, by her evaluation, misconstrued or interpreted in unexpected ways the basic parameters of the assignment that generated the data for the paper.







	[←15]
	 ((Gee, 2006) speaks to this with his example of Full Spectrum Warrior’s NPCs using specialized skills under the player’s partial control.  In this sense, they could be said to be modelling/mentoring authentic knowledge.)







	[←16]
	 After struggling to find resources and cohesion for so long, when I finally read this, it was vindicating has hell.







	[←17]
	 The Journal of Virtual Worlds (jvwresearch.org) might become a candidate, but currently does not seem to be is not specifically focused on education.







	[←18]
	 I’d fiddled with an earlier version of the browser years earlier out of curiosity, but only for a couple of hours in total, and without any particular agenda.







	[←19]
	 <http://secondlife.com/destinations/learning/1>







	[←20]
	 In practice, most of the open usergroups I joined functioned informally, without active leadership: my requests to distribute my recruitment message were generally received with amused acquiescence.







	[←21]
	 The support and cooperation I received from both instructors inspires redundancy in the profusion of my gratitude; I evidently cannot thank them enough, even now.







	[←22]
	 …With a modesty in its conservatism that has been remarked on by his more outlandish colleagues among IVLE educators upon meeting him in person for the first time, he told me.







	[←23]
	 Richardson noted in conversation that student loans go further in Thailand than Sweden, so a common tactic for local students with Swedish student loans is to live abroad but continue taking Swedish courses online.







	[←24]
	 As a point of interest, the tone of student responses at these times was almost always neutral and unapologetic (nor frustrated, generally) suggesting that stigma and embarrassment were not significant, even when resolving issues caused a lengthy disruption to the proceedings.  This contrasts with Richardson’s students, whose self-consciousness and profuse gratitude upon resolution seemed to communicate a sense of breached etiquette.  Since the instructors in both cases were quick to reassure the offending students that these problems happen to everyone, this difference may instead be a function of smaller class size or communication medium (self-deprecating laughter being easier to transmit orally than verbally).







	[←25]
	 When he did reply by instant message, he often didn’t announce that he was doing so—or even that he was speaking to a student—pausing the lecture suddenly without disengaging his microphone, such that there followed the sound of his own typing at the keyboard.  Hilariously, because this satisfied animation requirements, his avatar will appear to hold forth learnedly while making inhuman clackity-clackity noises.







	[←26]
	 It was never evident that anyone resented or became embarrassed by these situations, but confirming this would require a special effort or direct questioning because non-verbal communication such as posture or facial expression are not transmitted, alas.







	[←27]
	 “Less,” rather than “none,” because the students were still at a power differential with the instructor  (despite his relative informality), were attending the class because they were inexpert in the dominant language of interaction, and were in nearly all instances on inferior Internet connections to David’s institutional broadband.  This is discussed below.







	[←28]
	 This was taken in stride and actually came to be used as the equivalent of someone clearing her throat—David and the others would subconsciously or explicitly queue the echoer as the next contributor to the conversation.







	[←29]
	 Having lived with terrible eyesight for most of my life, the notion of “hardware-dependent myopia” charms me perhaps more than it should.







	[←30]
	 Unfortunately, direct instruction in such basics was rare during class time—Dr. Gasior covered movement during his optional in-person tutorial session on the UNO physical campus; Professor Richardson largely left it to the “buddies” to teach students locomotion, although his smaller class size and wider communicative bandwidth of two-way voice chat allowed him to provide effective instruction and encouragement on an ad hoc basis.







	[←31]
	 Of course, here I had the benefit of being able to provide individual instruction, which was a luxury afforded to neither of the instructors.  To teach this skill to a more realistic group, I would consider building or deputizing a small obstacle course to run them through and regularly discourage using the mouse for any kind of movement.  (It may be worth exploring whether fluency here increased immersive behaviours, like turning avatars to face people the controller is speaking to, spacing them more regularly and naturally when standing in groups, etc., and whether this would then correlate with increased engagement.)







	[←32]
	 In practice, this functioned as a public venue for students to ask questions to David directly with the answers visible to all.  I did not see evidence of members from previous iterations of the course making contributions during the period of my observation.







	[←33]
	 Incidentally, Second Life provides this sort of training also, with new users appearing in one of several shared iterations of a tutorial environment; the student interviewed mentioned that she’d made use of both tutorials.







	[←34]
	 Incidentally, the student interviewed was exemplary in her uptake of the more demanding techniques despite lacking a background in immersive environments; in her questionnaire, she indicated that she had used the tutorials as needed, suggesting the difficulties exhibited by other students were not necessarily an indication of flawed pedagogical content.







	[←35]
	 As a point of interest, in an early session, Dr. Gasior distributed a “Class Etiquette” document as a notecard, taking the opportunity to explain how notecards are used and stored.  The document itself was essentially a straight-forward student-expectations pamphlet outlining participation requirements, nailing down the expectation that students communicate by IM or local chat during lecture, and stipulating inappropriate/distracting avatar choices.  Persistently disruptive students would be subject to ejection after warnings (happily, this never came up).  Particularly with regard to avatar regulations, the document assumed a fairly advanced Second Life user who had elaborately customized her avatar’s clothing and body: it describes “Avatar Rendering Cost” or ARC, which is the amount of data other entities need to download and process in order to render any given avatar, with particularly elaborate (or script-laden) avatars representing a performance cost to the rest of the local community.  Throughout the entire course, nearly everyone wore either the default new-user avatars or fairly conservative student avatars, and at no time did Gasior publicly communicate disapproval with any of the choices.  (Ironically, Stephen’s TAs were both advanced users who, of everyone in attendance, were the most egregious and entertaining offenders along these lines.)  The document also explained that Gasior had invited visitors of various stripes—“people interested and helping out with the bunny breeding, biology faculty, or other Second Life Educators”—and requested that the students “treat them professionally.”  This document belied Stephen’s generally easy-going attitude but did reflect the comparative formality of the two cases.







	[←36]
	 Unlike the lecture hall, the sandbox provided no visual cues as to how students might demonstrate their readiness for class (there were no chairs to sit in).  Those who arrived early tended to stand around near their workstations and wait, but many also walked or flew around, looking at other people’s workstations.  From my perspective, I was unable to discern any public interaction.







	[←37]
	 In an intrusion of uncanny valley phenomena upon the DELVE principle of real-world metaphor use, worn cutlery had a horrifying habit of appearing in the centre of avatars’ hands at a medically worrying perpendicular angle, and the eating gestures they bestowed seemed to override other default avatar animations while being difficult to turn off, even if the foodstuff was removed—until logging out and back in, some students wound up sliding around unnaturally instead of walking, manically pawing with impaled limbs at hors d'oeuvres that frequently weren’t there.  It was ghoulish.







	[←38]
	 …as opposed to in Scandinavian cultures, where even affirming interruptions tend to be interpreted as impatience and are viewed as bad manners.  Having taught English as a foreign language all over the world, David interspersed his discussions with these observations, which were often enthusiastically confirmed by students of the appropriate background—experts receiving recognition.







	[←39]
	 David is firm that students’ avatars should stand at the front of the classroom (“on your feet”) when addressing the others, during which time he takes a seat with the rest of us in the audience area.  He expressed on more than one occasion during our post-class breakdown conversations that for some reason, students seem more energized and less self-conscious when their avatars stand, regardless of what the students themselves are doing.  This would be an interesting phenomenon test more rigorously.







	[←40]
	  Following the initial full-class session in the sandbox, one student asked Dr. Gasior during lecture where she could go to practice, as she had trouble following during class time.  Stephen acknowledged the activity was confusing, and explained that to reach the sandbox again, all the students needed to do was to “just fall off” the lecture hall’s platform.  (He specified that students wouldn’t hurt themselves despite the length of the plummet.)  At the end of the class, Gasior attempted to demonstrate this by taking students who desired extra help and walking them off the side of the field.  Unfortunately, the sandbox was not aligned centrally beneath the lecture hall platform such that some of us taking the plunge fell a few (tantalizing) metres wide of the mark and continued all the way down to the UNO campus on the surface of the world, well below.  (It later turned out that the sandbox could reliably be accessed from the other side of the lecture hall platform.)  Dr. Gasior used group chat broadcasts with the correct URL and individual teleport requests to collect the students who had “missed.”







	[←41]
	  Before the introduction of Dr. Gasior’s other platforms, this had the handy benefit of demonstrating students almost never explored Second Life on their own time, between scheduled sessions.  







	[←42]
	 In one such case, David probed the notion of being able to see “real people,” but the presenting student didn’t elaborate.







	[←43]
	 This was a particular source of frustration for students, who discovered flaws of this sort often after several minutes of painstaking manipulation.







	[←44]
	 It would have been tricky with the issue of “ownership” described above, but it might have saved a great deal of frenzied support and student consternation to have approached at least the initial practice sessions with a “lab partner” model, students taking turns at the building skills while supporting their partner’s efforts, working out technical issues together before calling for help (and then benefiting at the same time from Dr. Gasior’s individual instruction).







	[←45]
	 These were pared down versions of the rezzers the students had used to practise with, to minimize clutter and confusion, but functioned otherwise identically, according to Gasior.







	[←46]
	 The student regained controls and sensation suddenly and inexplicably alone in the ghost campus; when she was teleported back to the platform, she was unable to find her original station and needed to start again from scratch, still dealing with the inconsistent and highly latent interface.  A safety railing around the platform, or ideally enclosing the avatars’ standing-room within the their individual testing stations, would probably be a worthwhile feature of workstations for tests of this sort.







	[←47]
	 I did not notice any comments made by students in response to any of this, but I imagine those with difficulties who were aware that they were lagging behind their fellows might have drawn some discouragement from these reminders.







	[←48]
	 Stephen was clear with his students that he considered Second Life proficiency an aspect of the course, but also did permit students who had had technical issues a retake after consultation with the class afterwards.







	[←49]
	 Though well outside the pedagogical goals of the assignment, and at a cost of added complexity and potential frustration, it might have been interesting to make students responsible for feeding their bunnies, and even purchasing their food through an allowance dispensed by the instructor.  Dr. Gasior mentioned he would consider doing this with more experienced Second Life users; however, it might also be interesting to see whether the added responsibility would, especially among neophytes, encourage further development in Second Life skills and immersion in general, benefiting students in the long run.







	[←50]
	 While discussing the bunnies at the beginning of the class following the initial deployment and introduction, Gasior mentioned that a giant bunny had appeared in the enclosures, and to pay it no heed—it was just “someone being cheeky.”  I later found out that one of his assistants, as a practical joke, had bypassed the proprietary locks on her copy of the bunny object and had altered its scale.  The bunny persisted until the end of term, eventually developing an alarming smoking habit and questionable fashion preferences.  Disappointingly, I did not notice this ever talked about by the students in public channels.







	[←51]
	 One single possible exception I observed was during lecture when a student asked, with reference to improving her bunnies’ happiness level, how to “show them love?”  (Dr. Gasior, consummate, dispassionate researcher, replied, “you can show them as much love as you want, but there are specific things to make them breed and bond.”) 







	[←52]
	 With regard to why Stephen hadn’t made use of Second Life’s universal event announcement feature, he explained that he wanted to avoid “griefers”—intentionally disruptive users.  From my limited vantage point, I was able to observe only one avatar who attended the presentations without being associated with Dr. Gasior in some way: he wandered from exhibit to exhibit, watching presentations to established judges, but did not interact with the students himself.







	[←53]
	 Judges evidently came from a variety of academic backgrounds, asking questions that ranged from completely basic to punishingly specialized (invoking knowledge in biology and genetics that was well outside the scope of course), though it’s unclear how the presentation component of the assignment was marked.







	[←54]
	  For immersive consistency, this was probably a better approach anyway.







	[←55]
	 Professor Richardson has mentioned on numerous occasions how exciting sociological research opportunities, along the lines of John Howard Griffon, lie in tools like these







	[←56]
	 Incidentally, in a previous iteration of the course, the students’ group roleplaying test was evaluated in the formal, executive space accessible via the magic outhouse teleporter (see my description of the campus for more details).  During this iteration, however, the test took place in the more relaxed Yggdrasil Conference Centre.  I’m unsure why this was, or whether it was even a deliberate choice on David’s part—it’s possible, for example, that the students were intimidated by the novel and austere environment, and this was to be avoided.







	[←57]
	 Incidentally, I strongly feel that this was nothing but a deliberate decision on David’s part, rather than an opportunity unseen or neglected—his involvement with the remarkable Virtual Montmartre and Virtual Harlem projects on the neighbouring islands, which were built entirely as a result of student collaboration, belies systematic, pedagogical obsolescence.







	[←58]
	  Besides, it wouldn’t have been a rotunda without an elaborate roof; I feel this is a laudable concession of design practicality to semantic pedantry.







	[←59]
	  In fact, one of Professor Richardson’s students described her first Second Life experience as getting lost and becoming separated from her buddy in the neighbouring Virtual Montmartre environment; sighting familiar features of the KaMiMo campus, even at that early stage, proved a comforting opportunity for reorientation.







	[←60]
	  It’s possible, in fact, that the bunny enclosure platform was the best candidate among the locations in this study, since students there, if anywhere, could be found outside of class time, maintaining their projects.  Regrettably, I was not in steady attendance, so I cannot speak to this one way or the other.







	[←61]
	 Indeed, in David’s context, being able to host the course online had the effect of added convenience for its students and a general enrichment of background and sociolinguistic perspectives probably unavailable except in exceptionally metropolitan venues.  The visual anonymity afforded by Second Life may have bolstered student confidence and forced students to finish articulating their thoughts rather than rely on their own gestures or visual cues from others, as Professor Richardson suspected, but my guess is that his approach would not have been greatly transformed had he been teaching in a different venue.







	[←62]
	 Beyond infringing unforgivably on their hospitality and generosity, it would be absurd for me, with my limited perspective and complete lack of teaching experience in the medium, to make any such presumption.







	[←63]
	 Lim (2009) describes this at length, and with sympathy
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