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Abstract 

In 2008, articles by Bell and Schroeder provided an initial platform from which to 

develop a coherent definition of the term ‘virtual worlds’.  Yet over the past five years, there 

has been little development of the term.  Instead there is confusion in the literature, with the 

introduction of new terms which are at times used to classify the type of virtual world and at 

others are used synonymously with the term virtual world.  While the lack of a clear and 

common understanding of a term is not uncommon in a developing field such as virtual 

worlds, there are implications for research.  This paper aims to reignite the discourse on what 

a virtual world is and is not.  Through review and analysis of the current educational 

literature, the key characteristics of virtual worlds are identified and used to develop a 

definition of virtual worlds and emerging.  In much the same way as the definition presented 

in this paper has developed earlier work in order to address confusion within the field, it is 

expected that the classification of virtual worlds will require future development due to 

ongoing discourse and technical development. 

1. Introduction 

Virtual world is an extremely important term yet there is ambiguity in its use within the 

literature.  Despite initial work by Bell (2008) and Schroeder (2008) to ignite development of 

a definition of virtual worlds, there has been little evidence of an on-going discourse within 

the literature since.  The development of virtual worlds, from text to graphical environments 

as well as providing a widening range of user experiences, has resulted in a fragmented 

understanding in the literature of what a virtual world is and is not.  To further complicate 

this problem a variety of terms are used in the literature to label the technology: virtual world 

(VW); virtual environment (VE); multi-user virtual environment (MUVE); massively-

multiplayer online game (MMOG); immersive virtual world (IVW); serious virtual world; 

social virtual world; and synthetic virtual world. 

While the lack of a clear and common understanding of a term is not uncommon in a 

developing area such as virtual worlds, there are implications. The variety of terms used by 

authors can cause confusion, such as MUVE and virtual world both used to label Second Life 

in one article by Honey et al. (2012), while others label Second Life an IVW (McArdle & 

Bertolotto, 2012), a social virtual world (Jarmon & Sanchez, 2008), or a virtual environment 

(Singh & Lee, 2009).   Virtual environment is in turn used by Minocha et al. (2010) to label 

Facebook, which highlights a common confusion in academia and the media as to what is and 

is not a virtual world. 

In addition to the variety of terms, there is inconsistency in the definition and 

description of these terms within the literature.  For example while Marsh (2010) describes 

virtual worlds as either two-dimensional (2D) or three-dimensional (3D), they are only 

described as 3D by other authors.  The inconsistent use of terms (e.g. virtual world, MUVE 

and SVW) and descriptors (e.g. 2D and 3D), means that it is unclear as to whether these 

terms are synonymous or refer to subtle differences between applications. 

Further evidence of on-going confusion is found in a recent article, in which Duncan et 

al. (2012) present their taxonomy of virtual world usage in education.  This taxonomy is 

based on an over-extended use of the term ‘virtual world’ to “encompass any online virtual 

environment that allows users to play, learn or interact” (p950).  The article begins with an 

initial distinction between MUVEs, virtual worlds and virtual learning environments (VLEs), 



although it is recognised that the term virtual worlds is used to encompass both MUVEs and 

virtual worlds.  World of Warcraft, Second Life and Active Worlds are initially classified as 

MUVEs, although later in the article Second Life and Active Worlds are classified as VLEs 

within the subcategory of 3-D Web technologies.  WebCT, Blackboard and Moodle are 

classified as VLEs within the sub-category of learning management system (LMS).  It would 

therefore appear that the authors consider MUVEs and virtual worlds to be sub-categories of 

VLEs for the purpose of analysis, however the article refers to all of these applications as 

virtual worlds. 

Although the literature lacks a commonly used and accepted definition of the term 

‘virtual world’, Bell (2008) has attempted to address this by reviewing earlier definitions by 

Bartle (2003) and Castronova (2005), combining elements of each of these to provide a new 

definition: 

“A synchronous, persistent network of people, represented as avatars, facilitated by 

networked computers” (Bell, 2008, p2) 

Bell (2008) goes on to define what is meant by each term used in the definition.  He 

makes a clear distinction between avatars used to represent a user in an application such as 

Facebook, in which the avatar is a static representation of the user on a website, and avatars 

in virtual worlds, in which the avatar has agency.  Bell’s (2008) description of ‘synchronous’, 

while describing real-time interactions, is described as including the concept of space and 

sense of environment.  Yet it is unclear as to how synchronous interactions provide the user 

with a concept of space or sense of environment. 

Although descriptors commonly used in the literature such as ‘immersive’ (e.g. 

Warburton, 2009; de Freitas et al., 2010; Grenfell & Warren, 2010) are not accounted for in 

Bell’s definition, in the same issue Schroeder (2008) highlights the immersive qualities of 

virtual worlds facilitated though the visual nature of the technology.  He describes virtual 

worlds as “persistent virtual environments in which people experience others as being there 

with them - and where they can interact with them” (p2). 

Schroeder (2008) emphasises the importance of accurately defining what virtual worlds 

are in order to guide research in the area.  To achieve this and address the confusion in the 

literature, there needs to be a clear definition with clearly defined criteria with which to 

identify different applications as virtual worlds or not.  Taking Bell’s (2008) and Schroeder’s 

(2008) definitions as a starting point, this paper aims to reignite the discourse on what a 

virtual world is and is not.  Through review and analysis of the current literature, the key 

characteristics of virtual worlds are identified and used to develop a definition of virtual 

worlds and typology for categorising the different virtual worlds currently available.  Each of 

the defining characteristics of a virtual world is then presented to support the accurate 

classification of technologies as virtual worlds or not. 

2. Method 

In order to establish a definition of virtual worlds which resonates with current 

discourse, a systematic review of 88 peer-reviewed articles was conducted.  Articles were 

selected which provided a description or definition of virtual worlds, or of any of the 

commonly used terms identified above such as MUVE or IVW.  Multiple articles by the same 

author remained in the review (for example Dickey 2003, 2005a, 2005b & 2011) if they 

described different applications or there was evidence of change to the author’s definition or 



description of virtual worlds, otherwise they were excluded.  All articles were accessed by 

30th June 2011 some of which were in press. 

The descriptions and definitions of virtual worlds presented in each article were 

analysed using in vivo coding to identify key words or phrases.  Codes which emerged in 

only one article or used by only one author were removed or merged with another.  To further 

refine the set of codes, redundancy was identified in strongly related codes.  For example 

‘build’ was merged with ‘user-generated content’. 

At the end of this process a set of 16 codes was developed, presented in the Findings 

section which follows.  This final set of codes was analysed across terms and the applications 

they were identified in, such as Second Life and Active Worlds, to examine any notable 

differences.  From this analysis six codes were identified as characterising types of virtual 

worlds.  The remaining codes informed the definition of the term ‘virtual world’ presented in 

this paper. 

3. Findings and Discussion 

 This section begins with a brief overview of the 88 articles.  This is followed by the 

16 codes which were developed and discussion of the findings from the final analysis of these 

codes, by term and application. 

As shown in 



Table 1, across articles the most commonly used term was virtual world (63 articles), 

followed by MUVE (14 articles) and immersive virtual world (8 articles).  Social virtual 

world, serious virtual world, synthetic world, virtual environment and virtual reality were 

used in three or less articles each.  68 articles provided a description, 11 a definition and 10 

provided both.  As part of the description or definition, 60 articles specified a particular 

application, with Second Life the most common (47 articles), followed by Active Worlds (8 

articles).  Some applications were specified in only one article and are collated under ‘other’ 

in Error! Reference source not found. which illustrates the frequency with which each term 

and application appeared within the review.  It should be noted that some articles use more 

than one term (e.g. Honey et al., 2012) and some refer to more than one application (e.g. 

Johnson & Levine, 2008).   



Table 1 Frequency of terms and applications 

 Application  

Term Active 

Worlds 

Second 

Life 

Other None 

identified 
Total 

Immersive Virtual World 1 4  3 8 

Multi-User Virtual Environment 1 9 2 4 16 

Social Virtual World  2   2 

Serious Virtual World   2  2 

Synthetic world    3 3 

Virtual environment  3   3 

Virtual reality  1   1 

Virtual world 6 28 4 26 64 

Total 8 47 8 36  

 

 Through analysis of the descriptions and definitions presented in each article, a set of 

16 codes was developed: 

 3D 

 Avatar 

 Communication 

 Educational 

 Facilitated by networked computers 

 Goal orientated 

 Graphical 

 Immersive 

 Interact with environment 

 Interact with objects 

 Interact with people 

 Multiple user 

 Persistent 

 Real-time 

 Simulated 

 User-generated content 

 The final analysis aimed to identify any notable differences in codes between terms 

and applications.  From this analysis it is worth noting several points.  The first is that both 

Quest Atlantis (which is described as educational and goal orientated) and Second Life 

(which is not) are described as MUVEs.  This suggests that there may be different ways to 

categorise the technology.  However there are some key features present regardless of 

terminology.  For example, immersive was used across terms, not just immersive virtual 

worlds (IVWs).  It is also important to note that the code goal orientated included both goal 

and non-goal orientated virtual worlds indicating a distinguishing feature between different 

types of virtual worlds.   

 While some authors describe Second Life as a virtual world, others describe it as a 3D 

virtual world.  While 3D can be used as a pre-fix to describe the type of virtual world, it is 

listed as a characteristic of virtual worlds by some.  Despite this discrepancy across the 



literature, 3D and graphical are useful terms to delineate between early text-based MUDs 

(multi-user dungeon/domain depending on source) and current three-dimensional graphical 

virtual worlds.  It is important to note that from a historical perspective, 2D graphical virtual 

worlds provided an intermediary step between text-based and 3D virtual worlds prior to the 

introduction of broadband and improved computer graphics (Bell et al., 2010), however they 

are uncommon in the current research literature.   

 Some authors described interacting with people, objects and the virtual environment 

as discrete features of virtual worlds (e.g. Richardson et al., 2011) whilst others described 

them as aspects of interacting with the environment (e.g. Braman et al., 2011).  In the latter 

case, the environment includes both objects and people represented as avatars. Thus, as users 

interact with them in different ways objects, people and the environment were considered in 

the analysis as separate.  In addition it is worth considering that users also ‘act’ within the 

virtual environment.  That is to say they perform an action which may not be an interaction 

with a person, place of thing. 

 Finally some features, particularly user-generated content, are not available across all 

virtual world applications.  For example, River City which was developed as a discrete 

implementation of Active Worlds, does not provide tools to create content.  However the 

standard Active Worlds application provides all users with tools to create objects in the 

environment. 

4. Definition 

 Through the analysis of codes across terms and applications, the codes 3D, 

educational, goal orientated, graphical and user-generated content, were identified as 

criteria with which to distinguish between different virtual worlds.  The remaining codes 

were used to create a final definition of the term virtual world: 

A persistent, simulated and immersive environment, facilitated by networked 

computers, providing multiple users with avatars and communication tools with which to act 

and interact in-world and in real-time. 

 As per Bell’s (2008) definition, each of the terms used in this definition is a 

characteristic of the technology and makes a specific contribution to the understanding of the 

definition.  As such they are briefly discussed below. 

 Persistent: Persistence is a defining characteristic with which to distinguish between 

video games and virtual worlds.  While multiple users can engage in online video games, 

either working together in a shared environment to achieve a common goal or playing against 

each other, video games are not persistent.  A persistent environment remains whether users 

are logged in or not, retains the location of people and objects as well as information about 

object ownership. Thus, if a user creates an object and leaves it within the virtual world, a 

second user will view the object in the same location whether the first user is online or not.  If 

the second user removes the object from the location, when the first user returns to the 

location they will no longer be able to view the object.  This is achieved through the use of a 

client-server architecture, in which the central server(s) manages the persistence and 

interactions by storing serialized versions of the objects the user creates. 

 Simulated: In 20 articles simulated was used as a descriptor of virtual worlds, 

referring to the computer-simulation of the virtual world.  A simulated environment can be 

designed to be similar to the physical world, which Boulos et al. (2007) note allows users to 



engage in otherwise risky behaviour without harming themselves or others.  Virtual worlds 

can also be designed to simulate a fantasy environment.  The location of a user within the 

simulated environment, as represented by their avatar, is often described as being ‘in-world’.   

 Immersive: The term immersive refers to the ability of some users to become 

immersed in the virtual world.  However, as noted by Jennett et al. (2008), immersion is a 

term which is commonly used but seldom defined in the literature on games.  This is also true 

of the literature on virtual worlds. 

 In a grounded theory study, Brown and Cairns (2004) identify three levels of 

immersion in gamers: engagement, engrossment and total immersion.  Gamers who 

experienced total immersion, identified a sense of presence within the game in which they 

were no longer aware of the computer interface.  However this was experienced rarely and it 

was much more common for users to experience engagement, in which they had overcome 

initial barriers such as learning controls, or engrossment, in which the game controls became 

‘invisible’ and the user was less self-aware and more directly involved in the story of the 

game. 

 Whilst in virtual worlds, users’ engagement may be influenced by interactivity and 

representational fidelity (Choi & Baek, 2011).  In turn, a user’s level of engagement has been 

found to influence the level of immersion (Brown & Cairns, 2004).  Based on the work of 

Jennett et al. (2008) and Brown and Cairns (2004) immersion in virtual worlds is also likely 

to be a result of engagement, resulting in a lack of awareness of time, loss of awareness of the 

world outside the game environment and a sense of presence.  Therefore, if users are able to 

move beyond initial barriers they will be able to engage in activities and have some sense of 

immersion.  From this they may then experience engrossment and possibly total immersion.  

However immersion is only possible once initial barriers have been overcome. 

 Facilitated by networked computers: This term was a defining characteristic of 

virtual worlds identified by Bell (2008).  Through a network of computers vast quantities of 

data about the virtual world are stored and shared.  Thus a popular descriptor of virtual 

worlds is online.  However to acknowledge the influence of Bell’s (2008) definition, the 

definition presented in this paper uses the descriptor facilitated by networked computers. 

 Multiple users: Without the network of computers it would not be possible for 

multiple users to engage in a shared environment.  While multiple users are characteristic of a 

variety of technologies including web2.0 tools and online games, the inclusion of multiple 

users in this definition highlights the importance of this characteristic.  While users may 

interact directly with other users, they can also indirectly alter the experience of users they 

never meet due to the persistent nature of the technology. 

 Avatars: Each user is represented in the virtual world by an avatar, which has an 

associated inventory of assets.  It is interesting to note that in Hinduism, an avatar is the 

representation of a god on earth (Parrinder, 1982).  This representation could be as a human 

or animal and allows the god to act within the world and interact with humans. 

 In virtual worlds avatars also have agency (Bell, 2008).  Controlled by the user, they 

provide a representation of the user within the environment and can be used to interact with 

others.  As such the avatar, rather than the user, is described as interacting with an object in 

the virtual world, although it is understood that the avatar is controlled by the user.  Thus, 

there is a clear distinction between virtual world avatars and static icon avatars, for example 

those used on forums or social networking sites, which do not have agency. 



 Communication tools: Communication tools are essential in virtual worlds, 

facilitating communication between users.  Depending on the application these tools include 

voice and text based media, through public and private messaging systems. 

 Act and interact in-world: Facilitated by the network of computers, users are able to 

perform actions and interact with other people and objects in the simulated environment.  As 

noted, these actions may be through communication tools or mediated by the user’s avatar 

and are often referred to as taking place in-world.  This term is often used to identify the 

locus to be in the virtual world.  The use of in-world aims to address the contentious issue of 

using the terms real and virtual.  It is argued that the use of real and virtual creates a 

dichotomous perspective in current research resulting in inaccurate assumptions, for example 

between virtual identity and real identity, (Lehdonvirta, 2010).  Instead, in-world highlights 

that the user is performing an action within the virtual world environment. 

 Real-time:  Unlike a simulation in which many hours may pass in a matter of 

minutes, real-time highlights that actions are not only performed synchronously but 

according to time constraints in the physical world.  

5. Classification 

 The definition of virtual worlds does not distinguish between text and graphical 

virtual worlds and does not account for all 16 codes derived from the analysis of the 

literature.  To address some of the differences between individual applications, the remaining 

codes (graphical, 3D, goal orientated and user-generated content) were used as criterion 

with which to classify the different types of virtual worlds (Figure 1). 

 

Figure 1 Classification of virtual worlds 

The initial distinguishing criterion is whether the virtual world is text-based or 

graphical.  As previously highlighted, from a historical perspective graphical virtual worlds 

can be further sub-divided into 2D (e.g. The Manor) and 3D, however the use of 2D virtual 

worlds is uncommon in the more recent research literature. 



Having identified whether the virtual world is text-based or graphical, the next criterion 

considers whether the virtual world is goal orientated or not.  There are a wide range of goal 

orientated virtual worlds designed as games, typically known as MMORPGs (massively-

multiplayer online role-playing games) such as World of Warcraft.  Other goal orientated 

virtual worlds such as Quest Atlantis and River City are designed to provide users with an 

educational experience and are often termed serious virtual worlds.  All goal orientated 

virtual worlds have a pre-designed narrative in which users must achieve goals in order to 

advance.  Non-goal orientated virtual worlds lack this narrative and an inherent set of goals 

for users to achieve. 

Finally, the construction of user-generated content within the virtual world is currently 

only available in non-goal orientated virtual worlds.  Although a certain level of 

customisation is available in goal-orientated virtual worlds, it is difficult to introduce user-

generated content into a pre-determined plot.  With further developments this may change in 

time.  Although currently restricted to non-goal orientated virtual worlds, user-generated 

content is not available in all such virtual worlds, or to the same extent.  For example, the 

now unavailable Lively, Google’s browser-based virtual world, did not allow user-generated 

content.  There.com provides users with the opportunity to create content however this needs 

to be submitted and approved, before it can appear in-world.  Whereas Second Life allows 

users to freely generate and distribute content.  The influx of non-goal orientated 3D virtual 

worlds launched since 2008, tend to avoid user-generated content. 

Conclusion 

The current ambiguity in the use and understanding of the term virtual world limits 

advancement of research and has the potential to render the term analytically worthless.  To 

address these issues, this paper has presented a definition and set of criteria for the 

classification of virtual worlds. 

The definition has been developed through analysis of definitions and descriptions of 

virtual worlds and associated terms in the literature.   It is designed to be applicable to 

increasingly popular platforms such as OpenSim as well as future virtual worlds.  The 

classification of virtual worlds has the potential to be further expanded with new technical 

developments, however the addition of criteria should not be over-extended so as to classify 

the minutiae. 

The meaningful classification of virtual worlds will limit ambiguity in the literature 

which has emerged through the use of multiple terms each used in different ways in various 

fields.  For example, the term immersive virtual world, suggests that there are virtual worlds 

which are not immersive.  However by definition all virtual worlds are immersive.  By 

comparison a virtual world may or may not be goal orientated.   

It is intended that this definition of virtual worlds will provide clarity to researchers, 

particularly those new to the field.  While over time, with further discourse and technical 

developments, it expected that the emerging classification of virtual worlds will be developed 

in to a rich classification system. 

Bibliography: 

This list includes articles directly referenced in the article and those analysed. 

Ahmad, N. S. H. N., Wana, T. R., & Jiang, P. (2010). Learning health through virtual world: 

comparative between UK and Malaysia. Procedia-Social and Behavioral Sciences, 9, 11-



20.  In Allison, C., Miller, A., Sturgeon, T., Nicoll, J. R. & Perera, I. (2010). 

Educationally enhanced virtual worlds. Proceedings of IEEE Frontiers in Education 

Conference (FIE 2010). http://dx.doi.org/10.1016/j.sbspro.2010.12.108 

Baker, S. C., Wentz, R. K. & Woods, M. M. (2009). Using virtual worlds in education: 

Second Life as an educational tool. Teaching of Psychology, 36, 59-64. 

DOI:10.1080/00986280802529079 

Bartle, R. (1999). Early MUD History. Accessed on 23
rd

 January 2008 from 

http://www.mud.co.uk/richard/mudhist.htm 

Bartle, R. (2004). Designing virtual worlds. Indianapolis, IN: New Riders Publishing. 

Bell, M. W. (2008). Towards a definition of “virtual worlds”. Journal of Virtual Worlds 

Research, 1(1), Retrieved January 24, 2009, from 

http://journals.tdl.org/jvwr/article/view/283/237 

Bell, M. W., Castronova, E. & Wagner, G. G. (2011). Virtual assisted self interviewing 

(VASI): An expansion of survey data collection methods to virtual worlds by means of 

VDCI. Journal of Virtual Worlds Research, 3(3).  Accessed on 5
th

 June 2011 from 

https://journals.tdl.org/jvwr/article/view/761/1780 

Bellotti, F., Berta, R., De Gloria, A., & Primavera, L. (2010). Supporting authors in the 

development of task‐based learning in serious virtual worlds. British Journal of 

Educational Technology, 41(1), 86-107. DOI: 10.1111/j.1467-8535.2009.01039.x 

Boulos, M. K. N., Hetherington, L. & Wheeler, S. (2007). Second Life: An overview of the 

potential of 3-D virtual worlds in medical and health education.  Health Information and 

Libraries Journal, 24, 233-245 DOI: 10.1111/j.1471-1842.2007.00733.x 

Braman, J., Dudley, A., Colt, K., Vincenti, G. & Wang, Y. (2011). Gaining insight into the 

application of Second Life in a computing course: Students’ perspectives. In Proceedings 

4
th

 International Conference, OCSC 2011, part of HCII 2011 A. A. Ozok and P. Zaphiris 

(Eds.) Online Communities and social computing  Held: Orlando FL: July 2011; Berlin: 

Springer-Verlag. DOI: 10.1007/978-3-642-21796-8_3 

Brown, E. & Cairns, P. (2004). A grounded investigation of game immersion. In Proceedings 

of the Conference on Human Factors in Computing Systems (CHI 2004) (pp1279-1300). 

New York: ACM Press DOI: 10.1145/985921.986048 

Burgess, M. L., Slate, J. R., Rojas-LeBouef, A., & LaPrairie, K. (2010). Teaching and 

learning in Second Life: Using the Community of Inquiry (CoI) model to support online 

instruction with graduate students in instructional technology. The Internet and Higher 

Education, 13(1), 84-88. http://dx.doi.org/10.1016/j.iheduc.2009.12.003 

Campbell, C. (2009). Learning in a different life: Pre-service education students using an 

online virtual world. Journal of Virtual World Research, 2(1), 3-17 

http://journals.tdl.org/jvwr/index.php/jvwr/article/viewArticle/379 

Castronova, E. (2005). Synthetic Worlds. Chicago: The University of Chicago Press 

Cheong, D. (2010). The effects of practice teaching sessions in second life on the change in 

pre-service teachers’ teaching efficacy. Computers & Education 55(2), 868-880. 

http://dx.doi.org/10.1016/j.compedu.2010.03.018 

http://dx.doi.org/10.1016/j.sbspro.2010.12.108
http://www.mud.co.uk/richard/mudhist.htm
http://journals.tdl.org/jvwr/article/view/283/237
https://journals.tdl.org/jvwr/article/view/761/1780
http://dx.doi.org/10.1145/985921.986048
http://dx.doi.org/10.1016/j.iheduc.2009.12.003
http://journals.tdl.org/jvwr/index.php/jvwr/article/viewArticle/379
http://dx.doi.org/10.1016/j.compedu.2010.03.018


Childs, M. (2008). Using a Mediated Environments Reference Model to evaluate learners’ 

experiences of Second Life. In Proceedings of the Sixth International Conference on 

Networked Learning, 5th & 6th May (pp. 38-45). 

Choi, B. & Baek, Y. (2011) Exploring factors of media characteristic influencing flow in 

learning through virtual worlds. Computers & Education, 57(4), 2382-2394. 

http://dx.doi.org/10.1016/j.compedu.2011.06.019 

Coffman, T., & Klinger, M. B. (2007). Utilizing virtual worlds in education: The implications 

for practice. International Journal of Human and Social Sciences,2(1), 29-33.  

Condric, K. (2009). Using Second Life as a training tool in an academic library. The 

Reference Librarian, 50(4), 333-345. DOI: 10.1080/02763870903096419 

Conrad, M., Pike, D., Sant, P., & Nwafor, C. (2009). Teaching large student cohorts in 

Second Life. In Proceedings of the First International Conference on Computer 

Supported Education (CSEDU), Lisboa. 

Crellin, J., Duke-Williams, E., Chandler, J. & Collinson, T. (2009). Virtual worlds in 

computing education. Computer Science Education, 19(4), 315-334 DOI: 

10.1080/08993400903384950 

Dalgarno, B. & Lee, M.J.W. (2010). What are the learning affordances of 3-D virtual 

environments? British Journal of Educational Technology, 41(1), 10-32. DOI: 

10.1111/j.1467-8535.2009.01038.x 

Dawley, L. (2009). Social network knowledge construction: emerging virtual world 

pedagogy. On the Horizon, 17(2), 109-121. DOI: 10.1108/10748120910965494 

De Freitas, S., Rebolledo-Mendez, G., Liarokapis, F., Magoulas, G. & Poulovassilis, A. 

(2010). Learning as immersive experiences: Using the four-dimensional framework for 

designing and evaluating immersive learning experiences in a virtual worlds. British 

Journal of Educational Technology, 41(1), 69-85. DOI: 10.1111/j.1467-

8535.2009.01024.x 

De Lucia, A., Francese, R., Passero, I. & Tortora, G. (2009).  Development and evaluation of 

a virtual campus on Second Life:  The case of SecondDMI. Computers & Education, 

52(1), 220-233. DOI: http://dx.doi.org/10.1016/j.compedu.2008.08.001 

Dede, C. (1996). The evolution of constructivist learning environments: Immersion in 

distributed, virtual worlds. Constructivist learning environments: Case studies in 

instructional design, 165-175 

Deutschmann, M. & Panichi, L. (2009). Talking into empty space? Signalling involvement in 

a virtual language classroom in Second Life, Language Awareness, 18(3-4), 310-328. 

DOI: 10.1080/09658410903197306 

Dickey, M. D. (2003). Teaching in 3D: Pedagogical affordances and constraints of 3D virtual 

worlds for synchronous distance learning. Distance Education, 24(1), 105-121. DOI: 

10.1080/01587910303047 

Dickey, M. D. (2005a). Three-dimensional virtual worlds and distance learning: Two case 

studies of Active Worlds as a medium for distance education. British Journal of 

Educational Technology 36(3), 439-451. DOI: 10.1111/j.1467-8535.2005.00477.x 

http://dx.doi.org/10.1016/j.compedu.2011.06.019
http://dx.doi.org/10.1108/10748120910965494


Dickey, M. D. (2005b). Brave new (interactive) worlds: A review of the design affordances 

and constraints of two 3D virtual worlds as interactive learning environments. Interactive 

Learning Environments, 13(1-2), 121-137. DOI: 10.1080/10494820500173714 

Dickey, M. D. (2011). World of Warcraft and the impact of game culture and play in an 

undergraduate game design course. Computers & Education 56(1), 200-209. 

http://dx.doi.org/10.1016/j.compedu.2010.08.005 

Dittmer, J. (2010). Immersive virtual worlds in university-level human geography courses. 

International Research in Geographical and Environmental Education, 19(2), 139-154. 

DOI: 10.1080/10382046.2010.482222 

Dreher, C., Reiners, T., Dreher, N., & Dreher, H. (2009). Virtual Worlds as a Context Suited 

for Information Systems Education: Discussion of Pedagogical Experience and 

Curriculum Design with Reference to Second Life. Journal of Information Systems 

Education, 20(2), 211-224. 

http://pdf.aminer.org/000/590/162/context_experiences_curriculum.pdf 

Dreher, C., Reiners, T., Dreher, N., & Dreher, H. (2009b). 3D virtual worlds as collaborative 

communities enriching human endeavours: Innovative applications in e-Learning. 

In Digital Ecosystems and Technologies, 2009. DEST'09. 3rd IEEE International 

Conference on (pp. 151-156). IEEE. DOI: 10.1109/DEST.2009.5276761 

Dreher, H., Reiners, T., Dreher, C., & Dreher, N. (2009c). 3D Spaces in Software 

Engineering: From K-12 to Life Long Learning. In World Conference on Educational 

Multimedia, Hypermedia and Telecommunications 2009(1), 4103-4112. 

http://www.editlib.org/p/32075 

Duncan, I., Miller, A., & Jiang, S. (2012). A taxonomy of virtual worlds usage in 

education. British Journal of Educational Technology 43(6), 949-964 

DOI: 10.1111/j.1467-8535.2011.01263.x 

Eckelman, M. J., Lifset, R. J., Yessios, I., & Panko, K. (2011). Teaching industrial ecology 

and environmental management in Second Life. Journal of Cleaner Production, 19(11), 

1273-1278. http://dx.doi.org/10.1016/j.jclepro.2011.01.008 

Esteves, M., Fonseca, B., Morgado, L., & Martins, P. (2010). Improving teaching and 

learning of computer programming through the use of the Second Life virtual 

world. British Journal of Educational Technology, 42(4), 624-637. DOI: 10.1111/j.1467-

8535.2010.01056.x 

Fırat, M. (2010). Learning in 3D virtual worlds and current situation in Turkey. Procedia-

Social and Behavioral Sciences, 9, 249-254. 

http://dx.doi.org/10.1016/j.sbspro.2010.12.145 

Gamage , V., Tretiakov, A. & Crump, B. (2011). Teacher perceptions of learning affordances 

of multi-user virtual environments. Computers & Education 57(4), 2406-2413. 

http://dx.doi.org/10.1016/j.compedu.2011.06.015 

Gerstein, J. (2009). Beyond the game: Quest Atlantis as an online learning experience for 

gifted elementary students. Journal of Virtual World Research 2(1). Accessed on 15
th

 

January, 2010 from https://journals.tdl.org/jvwr/article/view/403/458 

http://dx.doi.org/10.1016/j.compedu.2010.08.005
http://pdf.aminer.org/000/590/162/context_experiences_curriculum.pdf
http://dx.doi.org/10.1109/DEST.2009.5276761
http://www.editlib.org/p/32075
http://dx.doi.org/10.1016/j.jclepro.2011.01.008
http://dx.doi.org/10.1016/j.sbspro.2010.12.145
http://dx.doi.org/10.1016/j.compedu.2011.06.015
https://journals.tdl.org/jvwr/article/view/403/458


Girvan, C. & Savage, T. (2010). Identifying an appropriate pedagogy for virtual worlds: A 

Communal Constructivism case study. Computers & Education. 55(1), 342-349. 

http://dx.doi.org/10.1016/j.compedu.2010.01.020 

Goel, L., Junglas, I., & Ives, B. (2009). Virtual Worlds as Platforms for Communities of 

Practice. Knowledge Management and Organizational Learning, 4(3), 180-196.  

Grenfell, J. & Warren, I. (2010). Virtual worlds to enhance student engagement. The 

international journal of technology, knowledge and society, 6 (1), 25-40. 

http://hdl.handle.net/10536/DRO/DU:30031584 

Hassell, M., Goyal, S., Limayem, M. & Boughzala, I. (2009). Being there: An empirical look 

at learning outcomes in 3D virtual worlds. In proceedings AMCIS 2009 (15
th

 Americam 

Conference on Information Systems). Paper 773. San Francisco, United States. 

http://aisel.aisnet.org/amcis2009/733 

Hawkridge, D. & Wheeler, M. (2009). Tutoring at a distance, online tutoring and tutoring in 

Second Life. In proceedings EDEN (European Distance and E-Learning Network). 

Leuven, Netherlands 

Hayes, E. R. (2006). Situated learning in virtual worlds: The learning ecology of Second Life. 

In AERC Conference Proceedings pp. 154-159. Retrieved March 3, 2009, from 

http://www.adulterc.org/proceedings/2006/proceedings/hayes.pdf 

Hetherington, R., Bonar-Law, J., Fleet, T., & Parkinson, L. (2008). Learning in a Multi-User 

Virtual Environment. In proceedings IEEE Visualisation, 2008 International 

Conference, pp. 99-105. DOI: 10.1109/VIS.2008.30 

Hew, K. F. & Cheung, W. S. (2010). Use of three-dimensional (3-D) immersive virtual 

worlds in K-12 and higher education settings: A review of the research. British Journal 

of Educational Technology. 41(1), 33–55. DOI: 10.1111/j.1467-8535.2008.00900.x 

Ho, C. M. L. (2010). What's in a question? The case of students' enactments in the Second 

Life virtual world. Innovation in Language Learning and Teaching, 4(2), 151-176. DOI: 

10.1080/17501221003725397 

Hobbs, M., Gordon, M. & Brown, E. (2006). A virtual world environment for group work. 

Retrieved March 16, 2010, from http://www.formatex.org/micte2006/Downloadable-

files/oral/A%20Virtual%20World.pdf 

Honey, M., Connor, K., Veltman, M., Bodily, D. & Diener, S. (2012). Teaching with Second 

Life: Hemorrhage management as an example of a process for developing simulations 

for multiuser virtual environments. Clinical Simulation in Nursing, 8(3), 79-85. 

http://dx.doi.org/10.1016/j.ecns.2010.07.003 

Huang, Y., Backman, S. J. & Backman, K. F. (2010). Student attitude toward virtual learning 

in Second Life: A flow theory approach. Journal of Teaching in Travel & Tourism, 

10(4), 312-334. DOI: 10.1080/15313220.2010.525425 

Hwang, J., Park, H., Cha, J. & Shin, B. (2008). Effects of object building activities in Second 

Life on players’ spatial reasoning. In proceedings Second IEEE International Conference 

on Digital Game and Intelligent Toy Enhanced Learning, pp. 62-69. DOI: 

10.1109/DIGITEL.2008.14 

http://www.scss.tcd.ie/disciplines/information_systems/crite/crite_web/?q=node/138
http://www.scss.tcd.ie/disciplines/information_systems/crite/crite_web/?q=node/138
http://dx.doi.org/10.1016/j.compedu.2010.01.020
http://hdl.handle.net/10536/DRO/DU:30031584
http://aisel.aisnet.org/amcis2009/733
http://www.adulterc.org/proceedings/2006/proceedings/hayes.pdf
http://dx.doi.org/10.1109/VIS.2008.30
http://www.formatex.org/micte2006/Downloadable-files/oral/A%20Virtual%20World.pdf
http://www.formatex.org/micte2006/Downloadable-files/oral/A%20Virtual%20World.pdf
http://dx.doi.org/10.1016/j.ecns.2010.07.003
http://dx.doi.org/10.1109/DIGITEL.2008.14


Inman, C., Wright, V. H. & Hartman, J. A. (2010). Use of second Life in K-12 and higher 

education: A review of research. Journal of Interactive Online Learning, 9(1), 44-63. 

http://www.ncolr.org/jiol/issues/pdf/9.1.3.pdf 

Jarmon, L. (2009). Pedagogy and learning in the virtual world of Second Life. In P. Rogers, 

G. Berg, J. Boettcher, C. Howard, L. Justice & K. Schenk (Eds.) Encyclopaedia of 

distance and online learning. (2nd ed.,) (pp.1610-1619) Hershey, PA: IGI Global. 

Jarmon, L. & Sanchez. J. (2008). The Educators Coop: A virtual world model for real world 

collaboration. Proceedings of the American Society for Information Science and 

Technology, 45, 1–10. DOI: 10.1002/meet.2008.1450450382 

Jennett, C., Cox, A. L., Cairns, P., Dhoparee, S., Epps, A., Tijs, T., & Walton, A. (2008). 

Measuring and defining the experience of immersion in games. International Journal of 

Human-Computer Studies, 66(9), 641-661. http://dx.doi.org/10.1016/j.ijhcs.2008.04.004 

Jennings, N., & Collins, C. (2007). Virtual or virtually U: Educational institutions in Second 

Life. International Journal of Human and Social Sciences, 2(3), 180-186.  

Johnson, C. M., Corazzini, K. N. & Shaw, R. (2011). Assessing the feasibility of using virtual 

environments in distance education. Knowledge Management & E-Learning: An 

International Journal, 3(1), 5-16. http://kmel-journal.org/ojs/index.php/online-

publication/article/viewArticle/68 

Johnson, L. & Levine, A. H. (2008). Virtual worlds: Inherently immersive, highly social 

learning spaces. Theory Into Practice, 47(2), 161-170. DOI: 

10.1080/00405840801992397 

Kluge, S., & Riley, L. (2008). Teaching in Virtual Worlds: Opportunities and 

Challenges. Issues in Informing Science and Information Technology, 5, 127-135.  

Kuksa, I. & Childs, M. (2010). But a walking shadow: designing, performing and learning on 

the virtual stage, Learning, Media & Technology, 35(3), 275-291. DOI: 

10.1080/17439884.2010.509352 

Lee, A., & Berge, Z. L. (2011). Second Life in Healthcare Education: Virtual Environment's 

Potential to Improve Patient Safety. Knowledge Management & E-Learning: An 

International Journal (KM&EL), 3(1), 17-23. http://www.kmel-

journal.org/ojs/index.php/online-publication/article/viewArticle/95 

Lehdonvirta, V. (2010). Virtual worlds don’t exist: Questioning the dichotomous approach in 

MMO studies. The International Journal of Computer Game Research, 10(1), Accessed 

on 4
th

 September 2011 from http://gamestudies.org/1001/articles/lehdonvirta 

Lemon, M., & Kelly, O. (2009). Laying Second Life foundations: Second chance learners get 

first life skills. Proceedings of ascilite (Australasian Society for Computers in Learning 

in Tertiary Education) 2009, Auckland. Accessed on 15
th

 January 2010 from 

http://www.ascilite.org.au/conferences/auckland09/procs/lemon.pdf 

Leong, P., Joseph, S. R. H. & Boulay, R. (2010). Applying constant comparative and 

discourse analysis to virtual worlds research. Journal of Virtual Worlds Research, 3(1), 

1-26, Accessed on 5
th

 June 2011 from https://journals.tdl.org/jvwr/article/view/815/880 

javascript:popUpPublisher('http%3A%2F%2Fwww.ncolr.org%2Fjiol%2Fissues%2Fpdf%2F9.1.3.pdf');
http://dx.doi.org/10.1016/j.ijhcs.2008.04.004
http://kmel-journal.org/ojs/index.php/online-publication/article/viewArticle/68
http://kmel-journal.org/ojs/index.php/online-publication/article/viewArticle/68
http://www.kmel-journal.org/ojs/index.php/online-publication/article/viewArticle/95
http://www.kmel-journal.org/ojs/index.php/online-publication/article/viewArticle/95
http://gamestudies.org/1001/articles/lehdonvirta
http://www.ascilite.org.au/conferences/auckland09/procs/lemon.pdf
https://journals.tdl.org/jvwr/article/view/815/880


Maher, M. L., Liew, P., Go, N. & Ding, L. (2005). An agent approach to supporting 

collaborative design in 3D virtual worlds. Automation in Construction, 14, 189-195.  

http://dx.doi.org/10.1016/j.autcon.2004.07.008 

Majewski, G., Usoro, A., & Khan, I. (2011). Knowledge sharing in immersive virtual 

communities of practice. VINE, 41(1), 41-62. 

http://dx.doi.org/10.1108/03055721111115548 

Mallan, K., Foth, M. Greenway, R. & Young, G. T. (2010). Serious playground: using 

Second Life to engage high school students in urban planning, Learning, Media and 

Technology, 35(2), 203-225. DOI: 10.1080/17439884.2010.494432 

Marsh. J. (2010).  Young children’s play in online virtual worlds. Journal of Early Childhood 

Research, 8(1), 23-39. DOI: 10.1177/1476718X09345406 

Mayrath, M. C., Traphagan, T., Heikes, E. J. & Trivedi, A. (2011). Instructional design best 

practices for Second Life: a case study from a college-level English course. Interactive 

Learning Environments, 19(2), 125-142. DOI: 10.1080/10494820802602568 

McArdle, G. & Bertolotto, M. (2012). Assessing the application of three-dimensional 

collaborative technologies within an e-learning environment, Interactive Learning 

Environments, 20(1), 57-75. DOI: 10.1080/10494821003714749 

McVey, M. H. (2008). Observations of expert communicators in immersive virtual worlds: 

implications for synchronous discussion, ALT-J, 16(3), 173-180. DOI: 

10.1080/09687760802526673 

Middleton, A. J. & Mather, R. (2008). Machinima interventions: innovative approaches to 

immersive virtual world curriculum integration, ALT-J, 16(3), 207-220. DOI: 

10.1080/09687760802526723 

Minocha, S. & Reeves, A. J. (2010). Design of learning spaces in 3D virtual worlds: an 

empirical investigation of Second Life, Learning, Media and Technology, 35(2), 111-

137. DOI: 10.1080/17439884.2010.494419 

Minocha, S. & Roberts, D. (2008). Laying the groundwork for socialisation and knowledge 

construction within 3D virtual worlds. ALT-J, 16(3), 181-196. 

http://dx.doi.org/doi:10.1080/09687760802526699 

Minocha, S., Tran, M. & Reeves, A. (2010). Conducting empirical research in virtual worlds: 

Experiences from two projects in Second Life. Journal of Virtual Worlds Research, 3(1), 

3-21. http://jvwr-ojs-utexas.tdl.org/jvwr/index.php/jvwr/article/view/811 

Olasoji & Henderson-Begg (2011). Summative Assessment in Second Life: a Case Study. 

Journal of Virtual Worlds Research, 3(3), 1-26, Accessed on 5
th

 June 2011 from 

https://journals.tdl.org/jvwr/article/view/1460/1783 

Ondrejka, C. (2008). Education Unleashed: Participatory Culture, Education, and Innovation 

in Second Life. In K. Salen, The Ecology of Games: Connecting Youth, Games, and 

Learning. Cambridge, MA: The MIT Press, 2008. 229–252.  

Parrinder, G. (1982). Avatar and Incarnation. New York: Oxford University Press 

http://dx.doi.org/10.1016/j.autcon.2004.07.008
http://dx.doi.org/10.1108/03055721111115548
http://dx.doi.org/doi:10.1080/09687760802526699
http://jvwr-ojs-utexas.tdl.org/jvwr/index.php/jvwr/article/view/811
https://journals.tdl.org/jvwr/article/view/1460/1783


Pence, H. E. (2008). Student‐organized concerts in a virtual world. Music Reference Services 

Quarterly, 11(1), 73-76. DOI: 10.1080/10588160802157264 

Penfold, P. (2009). Learning through the world of Second Life—A hospitality and tourism 

experience, Journal of Teaching in Travel & Tourism, 8(2-3), 139-160. DOI: 

10.1080/15313220802634224 

Pfeil, U., Ang, C. S. & Zaphiris, P. (2009). Issues and challenges of teaching and learning in 

3D virtual worlds: real life case studies, Educational Media International, 46(3), 223-

238. DOI: 10.1080/09523980903135368 

Reinhard, C. D. (2010). Interviews within experimental frameworks: How to make sense of 

sense-making in virtual worlds. Journal of Virtual Worlds Research, 3(1), 3-25. 

http://journals.tdl.org/jvwr/index.php/jvwr/article/viewArticle/812 

Richardson, A., Hazzard, M., Challman, S. D., Morgenstein, A. M. and Brueckner, J. K. 

(2011). A “Second Life” for gross anatomy: Applications for multiuser virtual 

environments in teaching the anatomical sciences. Anatomical Sciences Education, 

4, 39–43. DOI: 10.1002/ase.195 

Santo, S. (2008). Teaching in second life: A virtual world. Proceedings of ascilite 

(Australasian Society for Computers in Learning in Tertiary Education), Singapore. 

Accessed on 25
th

 February, 2009 from 

http://orgs.usd.edu/gpctss/Submissions2008/Santo2008.pdf 

Schroeder, R. (2008). Defining Virtual Worlds and Virtual Environments.  Journal of virtual 

worlds research, 1(1), Retrieved January 24, 2009, from 

https://journals.tdl.org/jvwr/article/view/294/248 

Sheehy, K., Ferguson, R., & Clough, G. (2007). Learning and teaching in the panopticon: 

Ethical and social issues in creating a virtual educational environment. International 

Journal of Human and Social Sciences, 2(2), 89-96. http://oro.open.ac.uk/8615/ 

Singh, N. & Lee, M. J. (2009). Exploring perceptions toward education in 3-D virtual 

environments: An introduction to “Second Life”. Journal of Teaching in Travel & 

Tourism, 8(4), 315-327. DOI: 10.1080/15313220903047896 

Vogel, D., Guo, M., Zhou, P., Tian, S., Zhang, J., & Suzhou, P. R. (2008). In Search of 

Second Life Nirvana. Issues in informing science and information technology, 5, 11-28.  

Warburton, S. (2009). Second Life in higher education: Assessing the potential for and the 

barriers to deploying virtual worlds in learning and teaching. British Journal of 

Educational Technology, 40(3), 414-426. DOI: 10.1111/j.1467-8535.2009.00952.x 

Warburton, S. & Perez-Garcia, M. (2010). 3D design and collaboration in massively multi-

user virtual environments (MUVEs). In D. Russell (Ed.) Cases on collaboration in 

virtual learning environments:  Processes and interactions. Hershey, PA: IGI Global 

Wehner, A. K., Gump, A. W. & Downey, S. (2011). The effects of Second Life on the 

motivation of undergraduate students learning a foreign language. Computer Assisted 

Language Learning, 24(3), 277-289. DOI: 10.1080/09588221.2010.551757 

http://journals.tdl.org/jvwr/index.php/jvwr/article/viewArticle/812
http://orgs.usd.edu/gpctss/Submissions2008/Santo2008.pdf
https://journals.tdl.org/jvwr/article/view/294/248
http://oro.open.ac.uk/8615/


Wrzesien, M., & Alcañiz Raya, M. (2010). Learning in serious virtual worlds: Evaluation of 

learning effectiveness and appeal to students in the E-Junior project. Computers & 

Education, 55(1), 178-187. http://dx.doi.org/10.1016/j.compedu.2010.01.003 

Yellowlees, P., & Cook, J. (2006). Education about hallucinations using an internet virtual 

reality system: a qualitative survey. Academic Psychiatry, 30(6), 534-539. 

http://dx.doi.org/10.1176/appi.ap.30.6.534 

Zigurs, I., & Zhang, C. (2010). An Inductive Analysis of Factors Affecting Student Attitudes 

toward a Virtual World Learning Environment. In Proceedings AMCIS 2010. Paper 271. 

http://aisel.aisnet.org/amcis2010/271 

http://dx.doi.org/10.1016/j.compedu.2010.01.003
javascript:popUpPublisher('http%3A%2F%2Fdx.doi.org%2F10.1176%2Fappi.ap.30.6.534');
http://aisel.aisnet.org/amcis2010/271

