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Anecdotal evidence suggests that despite recognising the potential benefits of 3D immersive 
virtual worlds for learning and teaching, many academic staff have chosen not to adopt them, due 
in large part to the complex array of technical and policy hurdles that must be negotiated in order 
to make use of such resources within higher education institutions. This paper presents selected 
results from the questionnaire phase of an Australia and New Zealand-wide scoping study of the 
use of 3D immersive virtual worlds in higher education. The particular focus in the paper is on 
findings from the questionnaire about support provided within institutions, technical and other 
barriers encountered by those considering adoption, and whether and how these were overcome. 
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Introduction 
 
3D immersive virtual worlds such as Second Life, Active Worlds and OpenSim have garnered considerable 
attention and interest in recent years, with many higher educators seeing great potential for supporting and 
enhancing learning and teaching. In line with this growing attention and interest, studies of uptake and usage of 
these environments in higher education institutions have yielded evidence of steady growth (see, for example, 
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Dalgarno, Lee, Carlson, Gregory & Tynan, 2010, 2011; Kirriemuir, 2007a, 2009c, 2010b). In spite of this, 
anecdotal evidence and evidence from the literature suggests academic staff who have used virtual worlds in 
their teaching have done so despite being met with numerous technical barriers and, in some cases, policy 
barriers within their institutions. It may therefore be reasonable to assume that there are many other staff who 
have intended or planned to use the technology in light of its potential learning benefits, but have not done so 
because of these barriers. 

This paper reports on selected data collected from a sector-wide questionnaire administered as part of a scoping 
study on the use of virtual worlds in higher education in Australia and New Zealand, which is being undertaken 
by researchers at Charles Sturt University and the University of New England with support from the Distance 
Education Hub (DEHub at http://www.dehub.edu.au/) consortium. Earlier publications from this project 
(Dalgarno et al., 2010, 2011; Lee, Dalgarno, Gregory, Carlson & Tynan, 2011) have reported on the range of 
discipline areas in which respondents have used virtual worlds and the types of virtual world-based learning 
activities they have designed for their students to undertake. In the present paper, the particular emphasis is on 
the aspects of the questionnaire data relating to institutional support, barriers encountered and ways in which 
these have been mitigated or overcome. It is hoped that the findings and insights presented here will be of value 
to academic staff considering introducing such environments into their teaching by helping them become aware 
of some of the issues they may face at an early stage in their planning. 

 
Background 
 
7KH�IROORZLQJ�GHILQLWLRQ�RI�D�µ�'�LPPHUVLYH�YLUWXDO�ZRUOG¶��KHUHDIWHU�UHIHUUHG�WR�DV�D�YLUWXDO�ZRUOG��KDV�EHHQ�
DGRSWHG�IRU�WKH�SUHVHQW�VWXG\¶V�SXUSRVHV� 

a computer-based, simulated environment in which users are able to immerse themselves, and 
within which they are able to, through their avatars (computer-based representations of themselves 
or alternative selves), experience, manipulate, interact with and/or create virtual objects and places 
that are graphically depicted in three dimensions. The objects and places within a virtual world 
may be modelled according to those in the real world or may be fantasy based. Most current 
virtual world applications allow for multiple users and include facilities that enable users to 
communicate and interact with one another within the virtual environment. (Lee, 2010, p. 2) 

,Q�������WKH�1HZ�0HGLD�&RQVRUWLXP¶V�Horizon Report (NMC and EDUCAUSE Learning Initiative, 2007) 
singled out virtual worlds as one of the emerging areas likely to impact higher education within a two to three-
year timeframe. The inaugural edition of the Australia±New Zealand version of the Horizon Report, which was 
UHOHDVHG�LQ�WKH�IROORZLQJ�\HDU��-RKQVRQ��/HYLQH�	�6PLWK���������QDPHG�µYLUWXDO�ZRUOGV�	�RWKHU�LPPHrsive 
GLJLWDO�HQYLURQPHQWV¶�DV�WHFKQRORJLHV�WR�ZDWFK�ZLWK�D�WLPH-to-adoption of one year or less. The number of 
virtual worlds in existence is ever on the rise, with numbers predicted by some to exceed 900 by the year 2013 
�0LWKDP���������EXW�/LQGHQ�/DEV¶�Second Life is widely acknowledged as the most popular platform in higher 
education. Cummings (2010) estimates that approximately 750 institutions operate their own islands in Second 
Life, which does not take into account those that own smaller parcels of virtual land. 
 
Recognising the clear increase in interest in and usage of virtual worlds in higher education and the specific 
prominence of Second Life, Warburton (2009) cautions that the pedagogical promise and value of this new 
technological environment must be appropriately weighed against the barriers to managing and using it for 
learning and teaching. He outlines eight broad issue areas that represent barriers relating to the use of Second 
Life, based on a survey of Internet newsgroups, blogs and extant literature: 
 
15. Technical issues, including bandwidth, hardware, firewalls, downtime and lag as well as usage problems 

such as navigation, object creation and avatar manipulation. 
16. Identity issues faced by users as they grapple with the fluidity and playfulness inherent in identity 

construction in the virtual world. 
17. Cultural issues such as the difficulty of finding, developing a sense of belonging to and becoming an active 

participant of an in-world community, as well as the need to become comfortable and familiar with the 
codes, norms and etiquette rules of the virtual world. 

http://www.dehub.edu.au/
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18. Collaboration issues that have to do with the challenges in cooperation and co-construction within a virtual 
world, and the minimal social networking tools and functions available. 

19. Time issues and the associated workload impositions on educators in not only mastering the technology but 
also designing and implementing learning activities and resources that make use of the technology in 
pedagogically sound ways. 

20. Economic issues, including the cost of purchasing land, uploading images and textures, buying in-world 
objects/tools, and employing skilled people to perform building and scripting tasks. 

21. Standards issues, specifically the lack of open standards and interoperability between virtual world 
SODWIRUPV��ZKLFK�OLPLWV�HGXFDWRUV¶�DQG�LQVWLWXWLRQV¶�DELOLW\�WR�WUDQVIHU�UHVRXUFHV�EHWZHHQ�SODWIRUPV� 

22. Scaffolding persistence and social discovery issues, the former of which arise from the fact that although the 
virtual world itself is persistent, persistence for avatars only exists when their users are online, and the latter 
of which are due to the limited functionality of the in-world profiles associated with each avatar as compared 
with egocentric social networking services on the Web such as Facebook and LinkedIn. 

 
Building on the widespread interest and acknowledged potential of virtual worlds, a number of sector-wide and 
cross-sector reports on their use in education have been published in Europe and North America, but the DEHub 
virtual worlds scoping study is the first of its kind focusing on the Australasian region. The overseas reports are 
optimistic about the opportunities and potential offered by the technology, but also highlight a number of 
challenges and barriers that exist. For example, one of the earliest of these reported on the results of a May 2007 
survey run by the NMC (2007) in the United States to collect information on the activities, attitudes and 
interests of educators in Second Life. Of the 209 respondents, 113 (54%) claimed they were involved in an 
education-related activity in Second Life. The respondents to the NMC survey were also asked to describe their 
most positive and negative experiences in Second Life. The positive experiences described related 
predominantly to the richness of in-world interactions and the opportunities for meeting new people and to 
expand social and professional networks, in addition to the generosity of the in-world community in offering 
assistance. Respondents most frequently cited issues of a technical nature, including the steep learning curve 
required to master the software, as being among the most negative aspects of their experiences. 
 
In the same year the NMC survey was carried out, the US-based EDUCAUSE Center for Applied Research 
released a research bulletin on Second Life in education, drawing on extant literature as well as on interviews 
with various North American educators and innovators in the area (Kelton, 2007). The diverse examples of 
virtual world use in higher education showcased in the bulletin demonstrate some of the many applications that 
DUH�SRVVLEOH��1HYHUWKHOHVV��WKH�DXWKRU�ZDUQV�WKDW�³>K@LVWRU\�KDV�SURYHQ�WKDW�KLJKHU�HGXFDWLRQ�LQFXUV�UHDO�ULVN�
when entering into a close alliance with a for-profit company when consistency for academic purposes is such 
DQ�LPSRUWDQW�LVVXH´��.HOWRQ��������S������DQG�GLVFXVVHV�D�QXPEHU�RI�REVWDFOHV�WR�EURDG-scale adoption of the 
WHFKQRORJ\��+H�HFKRHV�WKH�10&�VXUYH\�UHVSRQGHQWV¶�FRPPHQWV�DERXW�WHFKQLFDO�SUREOHPV�DQG�WKH�FRPSOH[LW\�RI�
using the Second Life software, and moUHRYHU�REVHUYHV�WKDW�³>E@HFDXVH�WKRVH�LQYROYHG�ZLWK�6HFRQG�/LIH�DSSHDU�
WR�EH�KDYLQJ�IXQ��VRPH�KDYH�FRPH�WR�TXHVWLRQ�LW�DV�D�VHULRXV�WHDFKLQJ��OHDUQLQJ��RU�UHVHDUFK�WRRO´��S������,Q�D�ODWHU�
article Kelton (2008) expands on this discussion, classifying the challenges into four major categories: 
 
� Perceptual: This includes challenges caused by the misconception that virtual worlds are all games, as well 

as other negative ideas about the use of virtual worlds in education that are perpetuated by the mass media. 
� Technical: While technical issues relating to bandwidth, processing and memory will be overcome with 

time, two major technical hurdles needing to be addressed at this time, according to Kelton, are the lack of 
tools for facilitating truly collaborative interactions between users in real time and the lack of 
interoperability between the different virtual world platforms. 

� Operational: The three main issues in this category are the need to learn how to use the tool, the occurrence 
of server downtime and the existence of legal age restrictions. 

� Pedagogical: This category relates to the educational value and assessment of the technology as well as the 
intellectual property and ownership issues involved. 

 
The UK Joint Information Systems Committee (JISC) sFRSLQJ�UHSRUW�RQ�µVHULRXV�YLUWXDO�ZRUOGV¶��GH�)UHLWDV��
2008) also identified a number of opportunities and challenges facing their use for educational purposes. It 
named creating more engaging, personalised and student-centred learning experiences, especially for hard-to-
reach and unmotivated learner groups as well as those studying at a distance, as a particular area of opportunity, 
along with providing support for learners with disabilities or mobility issues to help reduce the need for them to 
travel. Other opportunities suggested by that report include empowering learners to construct their own spaces, 
content and activities, facilitating cross-disciplinary collaborative research and learning initiatives, as well as 
PL[LQJ�RU�µEOHQGLQJ¶�YLUWXDO�DQG�UHDO�spaces and experiences. Some of the challenges identified by the JISC 
report include accessibility and the need for broadband connectivity, the development of open standards, and the 



 
 

Proceedings ascilite 2011 Hobart: Full Paper 
 

319 

provision of support for practitioners in the form of guidelines, case studies and implementation models. 
 
$OVR�LQ�WKH�8.��-RKQ�.LUULHPXLU�KDV�FRQGXFWHG�D�QXPEHU�RI�µVQDSVKRW¶�VXUYH\V�VSRQVRUHG�E\�WKH�(GXVHUY�
Foundation examining the uptake and use of virtual worlds in British universities and colleges, the findings of 
which are documented in a series of rolling reports. Eight reports in the series have been produced thus far 
(Kirriemuir, 2007a, 2007b, 2008a, 2008b, 2009a, 2009b, 2009c, 2010b) ± the first four were funded by Eduserv 
as individual investigative projects, and the rest were published under the auspices of Virtual World Watch. The 
eight snapshot reports successively display an upward trend in the numbers of academics and universities that 
are using virtual worlds, so that by the time of writing the Winter 2009 report (Kirriemuir, 2009c), evidence had 
been found of the technology being used to some degree at all but one university in the country. The first few of 
the snapshots in the series pointed to problems in terms of the negative reactions staff using virtual worlds were 
receiving from their colleagues and peers, but the later snapshots indicated that the situation in this regard was 
slowly improving over time. Workload levels, funding, resources and support appear to be persistent 
complaints, as do technical issues, causing the need for staff to put in large amounts of their personal time in 
order to sustain their projects and efforts in this area. Kirriemuir (2010a) expounds on his findings in relation to 
technical support in an article published in a special issue of the journal Educational Research. Drawing on 
qualitative data gathered from the first six snapshot surveys, he lists four categories under which comments from 
UHVSRQGHQWV�DERXW�WHFKQLFDO�LVVXHV�IHOO��µXSGDWLQJ�WKH�6HFRQG�/LIH�YLHZHU¶��µWHFKQLFDO�FDSDELOLW\¶��L�H��KDUGZDUH��
VRIWZDUH��QHWZRUN���µSRUW��ILUHZDOO�DQG�SUR[\�LVVXHV¶�DQG�µODFN�RI�NQRZOHGJH�RI�YLUWXDO�ZRUOG�XVH�LQ�HGXFDWLRQ¶�
(on the part of IT support departments). Based on the survey data as well as informal correspondence from 
academics, he details a number of recommendations in the way of possible solutions to the technical 
REVWUXFWLRQV�DQG�OLPLWDWLRQV��DUUDQJHG�XQGHU�WKH�KHDGLQJV�RI�µ,7�DZDUHQHVV�RI�YLUWXDO�ZRUOGV�LQ�WHDFKLQJ�DQG�
OHDUQLQJ¶��µQDWLRQDO�PLQLPXP�VWDQGDUGV�IRU�,7�LQQRYDWLRQ�VXSSRUW¶��µIOH[LELOLW\�RI�KLJK-end IT provision in 
XQLYHUVLWLHV¶�DQG�µJUHDWHU�SURGXFWLRQ�RI�VXSSRUW�PDWHULDOV�DQG�VRIWZDUH�E\�/LQGHQ�/DEV¶��$FFRUGLQJ�WR�
Kirriemuir (2009c), where institutions have managed to overcome institutional technical barriers and support 
issues, substantive virtual world developments have taken place. 
 
Evidently, despite the substantial interest in virtual worlds among academic staff and the growing body of 
examples and success stories of the use of such environments in higher education learning and teaching, the 
international studies reviewed above show that a number of important issues and challenges are frequently 
encountered. To some extent these issues are similar to those identified in studies of early adoption of other 
technologies for learning and teaching in higher education. For example, Samarawickrema and Stacey (2007), in 
a study of adoption of learning management systems (LMSs), found that academic time, technology problems 
and funding limitations all impacted upon successful adoption. Similarly, in a review of studies spaning five 
decades in the school education sector, Leggett and Persichitte (1998) pinpoint time, expertise, access, resources 
and support as key implementation obstacles.  
 
The aim of this paper is to report specifically on the issues faced by academic staff in Australia and New 
Zealand when integrating virtual world technology into their teaching. 
 
 
The study 
 
In early 2010, supported by funding from DEHub, the authors began a comprehensive scoping study of the use 
of virtual worlds for higher education learning and teaching in Australia and New Zealand (see Dalgarno et al., 
2010). This scoping study, which will conclude in 2011, involves a systematic review of current and planned 
applications at institutions across the two target countries, with the goal of capturing and understanding how 
virtual worlds are being used across universities and disciplines. The present paper reports on a portion of the 
data acquired from an online questionnaire completed by 117 Australian and New Zealand higher education 
staff in June-August 2010 as part of the scoping study.  

The questionnaire was developed using an iterative process, including pilot testing by 10 respondents prior to 
the creation of the final version. SurveyMonkey (http://www.surveymonkey.com/) was used as a delivery 
platform for the questionnaire, and it included questions grouped into the following sections: demographic data; 
views and beliefs about the potential of virtual worlds for learning and teaching; summary information about 
subjects/units in which virtual worlds had been used; detailed information about a single subject/unit in which 
virtual worlds were used; and success factors and barriers to the use of virtual worlds in learning and teaching. 
7KH�SUHVHQW�SDSHU�GUDZV�RQ�WKH�TXHVWLRQQDLUH�LWHPV�FRQFHUQLQJ�UHVSRQGHQWV¶�H[SHULHQFHV�DV�WKH\�SHUWDLQ�WR�

http://www.surveymonkey.com/
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institutional support and problems encountered, in additiRQ�WR�WKRVH�VROLFLWLQJ�UHVSRQGHQWV¶�DGYLFH�DQG�
recommendations for the future. As well as approaching individuals directly via email to request their 
participation, the questionnaire was made available through various electronic mailing lists/listservs and web-
based communities. As an incentive, those completing the questionnaire were able to opt to be placed in a draw 
for a chance to win their choice of either an 8GB iPod Touch or $250AUD paid as Linden Dollars (the currency 
used in Second Life). 
 
Following on from the questionnaire phase of the scoping study, interviews are currently being conducted with 
up to 30 people from the questionnaire respondent list in order to allow more in-depth information and insights 
to be obtained. These interviews are semi-structured and approximately 60 minutes in duration. A cross section 
of participants from a range of institutions, including academics from various discipline groups, educational 
designers/developers and IT support staff, are being interviewed. The results from the interviews will be 
reported in future publications.  

 

Findings 
 
Respondents  
 
The 117 respondents to the questionnaire included 59 males, 56 females and 2 who did not specify their gender. 
There were 9 respondents in the 26-35 years age range, 40 in the 36-45 years age range, 46 in the 46-55 years 
age range, 19 in the 56-65 years age range, and 1 in the over 65 years age range, with 2 who did not specify. Of 
the 117 respondents, 89 were academic/teaching staff, 9 were educational designers/developers, 6 were learning 
and teaching management staff, 7 were research students or other research staff, and 6 did not specify their job 
roles. The respondents included 82 from Australia and 35 from New Zealand. 62 of the respondents indicated 
they had actually used virtual worlds in their teaching, and this group identified 125 discrete subjects/units in 
which they had done so. These 62 respondents were asked to complete a section of the questionnaire in which 
they were invited to provide more detailed information about one particular implementation of virtual worlds in 
their teaching. 
 
Summary of platforms used and support provided 
 
As part of the more detailed information provided about a single implementation of virtual worlds, the majority 
of participants (49 or 79%) indicated that they had used Second Life as the platform, with Active Worlds (4 or 
6.5%) being the next most commonly used platform, followed by OpenSim (2 or 3.2%) and There.com (1 or 
1.6%). Respondents were also asked whether a virtual world, island or space was developed specifically for the 
purposes of the subject/unit, and if so, they were asked to provide details. 31 respondents indicated that they had 
developed a world or space specifically for the subject, while 25 indicated that they had not. An analysis of the 
additional details provided revealed that 13 of the respondents had purchased new land or space, 12 used an 
existing space with 7 of these indicating that they had developed new environmental features within it, and 3 
rented or borrowed a space, with one of these indicating that they had developed new environmental features. 
Most of the Australian participants who used an existing island or space indicated that their institution owned it, 
while a number of New Zealand respondents indicated that they used land provided by the SLENZ group (see 
http://slenz.wordpress.com/).  
 
Respondents were asked whether they had drawn on the support of other staff within their institution, and if so 
were asked to give details. 31 respondents specified that they had drawn on such support, while 25 specified that 
they had not. In providing details about who provided the support, 16 listed IT support staff, 9 listed educational 
designers, 6 listed academic colleagues, 3 listed casual staff or students, 2 listed project officers and 1 listed 
library staff. Respondents also listed 10 categories of support provided. Consistent with the fact that the most 
frequently cited support role was IT support, almost all of the categories of support related to IT aspects of the 
work rather than pedagogical aspects. Specifically, 9 mentioned the solving of connectivity or firewall issues, 
suggesting that many university networks do not readily allow the use of virtual worlds. Additionally, 8 
mentioned that they had received support with the development of the environment, which perhaps illustrates 
that developing environmental features within a virtual world is still not something that most academics can be 
expected to do themselves. Other categories of IT-related support included support with installing and 
configuring software (5 responses) and the provision of ongoing technical support (4 responses). Non-IT 

http://slenz.wordpress.com/
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categories of support that were identified included the running of workshops for staff or students (3 responses) 
and pedagogical support (1 response). 
 
Respondents were asked whether they had obtained dedicated funding to support their implementation and/or 
use of virtual worlds in the subject/unit, and if so were asked to provide details. 30 respondents indicated that 
they had received funding, while 26 indicated that they had not. The funding sources described were categorised 
according to whether they were research (5 responses), learning and teaching (13) or not specified (7), and 
whether they were internal within the institution (11), external (3) or not specified (11). The most commonly 
described grant source was internal learning and teaching grant funding (8 responses). The fact that more than 
half of the respondents had relied on some sort of funding beyond the normal funding allocated for teaching 
implies that the use of virtual worlds is still at the early-adoption stage. If and when it becomes more 
PDLQVWUHDP�DQG�JURZV�LQWR�D�VWDQGDUG�FRPSRQHQW�RI�WKH�XQLYHUVLW\�WHDFKHU¶V�WHFKQRORJ\�WRRONLW��LW�LV�FRQFHLYDEOH�
that the need for separate, dedicated funding and support will fade. 
 
Limitations identified and problems encountered 
 
Respondents who described a particular implementation of virtual worlds were asked to describe the main 
problems and stumbling blocks that impeded their efforts. In addition to this, all participants were asked to list 
up to five general limitations/disadvantages of virtual worlds for university learning and teaching, the three most 
significant barriers and the three most critical success factors in the implementation and use of virtual worlds in 
university learning and teaching. There was considerable overlap in the answers to these four questions, so they 
were coded using a common set of categories. 26 categories were identified and these were then clustered into 7 
higher-level categories: technology (see Table 1), support, funding and time (see Table 2), usability and 
familiarity (see Table 3), equity and ethical issues (see Table 4), inherent limitations of virtual worlds (see Table 
5), acceptance of virtual worlds (see Table 6), and management and planning (see Table 7).  
 
The most frequently mentioned problems were those under the broad category of technology. As shown in 
Table 1, the main technological problems identified were lack of sufficient bandwidth, firewall issues, hardware 
requirements and audio problems. In alluding to bandwidth as an issue, most did not specify whether the 
SUREOHPV�ZHUH�DW�WKH�VWXGHQW¶V�RU�WKH�LQVWLWXWLRQ¶V�HQG��EXW�LW�DSSHDUV�IURP�WKH�ZRUGLQJ�XVHG��H�J��³EURDGEDQG�
LVVXHV´� that they meant home rather than university Internet bandwidth. A number talked about poor 
performance as an issue, which was in some instances put down to the bandwidth and in others to the computer 
hardware used on campus. An additional technological problem reported in several instances was difficulties in 
getting in-world audio communication to work. More general technological problems represented in the data 
included reliability of student Internet access and problems with students getting the virtual world software to 
work on their computers off campus. 
 

Table 1: Technological problems, limitations and success factors 
 

Category 
Number of 

mentions as a 
limitation 

Number of 
mentions as 

a barrier 

Number of 
mentions as 

a success 
factor 

Number of 
mentions in 
relation to a 

particular subject 

Bandwidth  47 19 6 14 

e.g. ³limited WR�SHRSOH�ZLWK�EURDGEDQG�,QWHUQHW´ 
 ³FRQQHFWLQJ�IURP�KRPH�DOZD\V�SUHVHQWV�WKH�XVHU�ZLWK�SUREOHPV�LQ�RXU�UHJLRQDO�DUHD´ 

Firewalls and other IT policy 
issues 34 31 18 10 

e.g.  ³campus ,7�LQIUDVWUXFWXUH�OLPLWDWLRQV��EDQGZLGWK��VHFXULW\�ILUHZDOOV��HWF�´ 
 ³ILUHZDOOHG�DW�WKH�8QLYHUVLW\�VR�DOO�ZRUN�E\�WKH�UHVSRQGHQW�GRQH�DW�KRPH�DIWHU�KRXUV´ 

Hardware requirements  25 11 8 6 
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e.g.  ³DYDLODELOLW\�RI�FRPSXWHUV�ZLWK�WKH�QHFHVVDU\�V\VWHP�UHTXLUHPHQWV�ZKHWKHU�WKH\�EH�XQLYHUVLW\�RU�WKH�  
   VWXGHQWV¶ RZQ�FRPSXWHUV´ 
 ³VRPH�VWXGHQWV�GLG�QRW�KDYH�WKH�WHFKQRORJ\�WR�HQDEOH�WKHP�WR�HQWHU�6HFRQG�/LIH�ZKLFK�LV�ZK\�LW�FRXOG�QRW�  
   be compulsory´ 

Audio problems 2 0 2 4 

e.g.  ³LQLWLDO�problems ZLWK�YRLFH�IRU�VRPH�VWXGHQWV´ 

 ³WKHUH�ZHUH�WHFKQLFDO�LVVXHV�RI�WU\LQJ�WR�JHW�VWXGHQWV�WR�WDON��LQ�UHDO�WLPH��WR�HDFK�RWKHU��YRLFH�DQG�WH[W�´ 

General technology 
requirements or problems  32 18 10 9 

e.g. ³VRPH�students ZHUHQ¶W�DEOH�WR�JHW�WKHLU�VRIWZDUH�WR�UXQ�RQ�WKHLU�FRPSXWHU´ 
 ³FKDOOHQJHV�LQ�configuration RI�DSSOLFDWLRQV�RQ�GHVNWRSV´ 

 
Table 2 lists issues associated with lack of support, funding or time to devote to the activity. A distinct message 
here is that successful implementation of virtual worlds requires management and IT support together with 
additional funding, coupled with substantial time commitment from the lecturer. It is not clear from the 
responses the degree to which the availability of land through the SLENZ group was helpful to New Zealand 
participants in getting started with the use of virtual worlds in their teaching, but one might expect that it may 
have at least partially reduced the funding needed at the initial stages.  
 

Table 2: Support, funding and time related problems, limitations and success factors 
 

Category 
Number of 

mentions as a 
limitation 

Number of 
mentions as 

a barrier 

Number of 
mentions as 

a success 
factor 

Number of 
mentions in 
relation to a 
particular 

subject 

Time commitment  25 23 17 5 

e.g.  ³FRPPLWPHQW�DQG�HQWKXVLDVP�RI�OHFWXUHU�IRU�WKDW�PRGH�RI�SHGDJRJ\´ 
 ³[lack of] WLPH�WR�GHYRWH�WR�SURMHFW´ 

Cost and funding  19 26 12 4 

e.g.  ³FRVW�WR�VWXGHQWV�DQG�LQVWLWXWLRQV��,QWHUQHW�FKDUJHV��ODQG�UHQWDOV��HWF�´ 
 ³ODFN�RI�UHVRXUFHV�WR�NHHS�DSSOLFDWLRQ�FXUUHQW�DQG�ZHOO�VXSSRUWHG�LQ�D�WHDFKLQJ�FRQWH[W´ 

Management support  5 7 11 0 

e.g.  ³VXSSRUW�IURP�LQWXLWLRQDO�PDQDJHPHQW��,7�GHSDUWPHQW�RQ�ERDUG�± L�H��WKH�LQIUDVWUXFWXUH�LVVXHV´ 

Resources ± general 0 0 6 0 

e.g.  ³VXIILFLHQW�UHVRXUFHV�WR�EXLOG�VRPHWKLQJ�ZRUWKZKLOH´ 

Support ± general 16 16 32 4 

e.g.  ³VXSSRUW�DFURVV�WKH�XQLYHUVLW\�IURP�DFDGHPLF�DQG�JHQHUDO��,7�VXSSRUW��VWDII´ 
 ³ODFN�RI�understanding�KHOS�IURP�,7�VXSSRUW´ 

 
Table 3 lists the problems identified that were linked to staff or student ability to use the relevant software. 
Some referred to VWXGHQWV¶�,7�VNLOOV�DV�WKH�PDMRU�SUREOHP��ZKLOH�RWKHUV�FLWHG�WKHLU�RZQ�OHDUQLQJ�FXUYH�RU�WKH�ODFN�
RI�IDPLOLDULW\�RI�WKHLU�DFDGHPLF�SHHUV�DV�DQ�LVVXH��6WLOO�RWKHUV�ODLG�EODPH�RQ�WKH�VRIWZDUH¶V�XVDELOLW\� 
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Table 3: Usability and familiarity problems, limitations and success factors 
 

Category 
Number of 

mentions as a 
limitation 

Number of 
mentions as 

a barrier 

Number of 
mentions as 

a success 
factor 

Number of 
mentions in 
relation to a 

particular subject 

Student user familiarity and 
learning curve  24 7 5 8 

e.g.  ³JHWWLQJ�VWXGHQWV�DX�IDLW�ZLWK�WKH�PHFKDQLFV�RI�WKH��'�ZRUOG��KRZ�WR�PRYH�DURXQG����´ 
 ³VWXGHQWV�slow WR�DFTXLUH�UHTXLVLWH�FRQWURO�RI�WKH�WHFKQRORJ\�DQG�LQWHUIDFH´ 

Academic user familiarity and 
learning curve  12 13 8 3 

e.g.  ³PDQ\�OHFWXUH[r]s are still new to us[ing the] �'�HQYLURQPHQW´ 
 ³FROOHDJXHV�DUH�JHQHUDOO\�µVFDUHG¶�RI�OHDUQLQJ�WR�XVH�6/ [Second Life]´ 

General user familiarity and 
usability of software  13 7 8 8 

e.g.  ³FRPSOH[�VRIWZDUH�WKDW�LV�GLIILFXOW�WR�OHDUQ´ 
 ³FKDOOHQJHV�ZLWK�VHWXS�DQG WKH�SURILFLHQF\�OHDUQLQJ�FXUYH���LQWXLWLYHQHVV´ 

 
Table 4 summarises responses relating to ethical or equity issues. These included inappropriate behaviour by 
students and others in the virtual world, the problems of obtaining institutional clearance to use virtual worlds in 
teaching, and the difficulty of ensuring all students had access. 
 

Table 4: Equity related and ethical problems, limitations and success factors 
 

Category 
Number of 

mentions as a 
limitation 

Number of 
mentions as 

a barrier 

Number of 
mentions as 

a success 
factor 

Number of 
mentions in 
relation to a 
particular 

subject 

Ethical issues 23 3 1 1 

e.g.  ³SRVVLEOH�JULHILQJ E\�URJXH�XVHUV´ 
 ³VXSSRUWLQJ�XQVRFLDO�FKDUDFWHU�GHYHORSPHQW´ 
 ³JHWWLQJ�HWKLFDO�FOHDUDQFH�WR�XVH�D�µVRFLDO�QHWZRUNLQJ¶�WRRO�ZLWK�students´ 

Equity issues  3 3 0 0 

e.g.  ³DFFHVV�DQG�HTXLW\�± ILQDQFLDO�DQG�DJH�UHVWUDLQWV´ 

 
Table 5 summarises responses identifying inherent limitations of virtual worlds as tools for learning and 
teaching. Issues highlighted included problems with communicating through an anonymous avatar and limits in 
non-verbal communication in a virtual world, a lack of clarity about the actual learning benefits of virtual 
worlds, limits in the authenticity or fidelity of visual simulations in a virtual world, and the potential for students 
to be distracted by the game-like appearance of a virtual world or by irrelevant objects and avatars within the 
world. 
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Table 5: Inherent limitations of virtual worlds and associated problems, limitations and success factors 
 

Category 

Number of 
mentions 

as a 
limitation 

Number of 
mentions as 

a barrier 

Number of 
mentions as 

a success 
factor 

Number of 
mentions in 
relation to a 

particular subject 

Limitations of communication mode  18 1 1 0 

e.g.  ³QRW�EHLQJ�DEOH�WR�LGHQWLI\�SHRSOH�RXWVLGH�RI�WKH�DYDWDU�DSSHDUDQFH´ 

 ³LQWHUDFWLRQ�LV�YHU\�PXFK�WKURXJK�DQ�LQWHUIDFH��IDFH-to-IDFH�EHKDYLRXU�DQG�SUDFWLFHV�FRXOG�EH�ORVW´ 

Need for clarity of learning benefits 9 8 16 0 

e.g.  ³QHHGV�WR�SURYLGH�RSSRUWXQLW\�QRW�SRVVLEOH�LQ�RWKHU�PHWKRGV´ 

Limits in the authenticity of the 
representation 4 0 0 0 

e.g.  ³SRVVLEOH�PLVVLQJ�RI�VWHSV�LQ�UHDO�ZRUOG�SURFHVV�XQOHVV�WKH�YLUWXDO�H[SHULPHQW�LV�VHW�DEVROXWHO\ DFFXUDWHO\´ 

Student distraction by virtual world 
or game like appearance 6 0 0 0 

e.g.  ³WHFKQRORJ\�FDQ�GLVWUDFW�IURP�OHDUQLQJ´ 

 
Table 6 lists problems associated with student or academic acceptance of the potential value of virtual worlds 
for learning and teaching. A recurring issue here seemed to be the fact that students and other staff often did not 
initially see in-world learning activities as something to be taken seriously.  
 

Table 6: Acceptance of virtual worlds and associated problems, limitations and success factors 
 

Category 
Number of 

mentions as a 
limitation 

Number of 
mentions as 

a barrier 

Number of 
mentions as 

a success 
factor 

Number of 
mentions in relation 

to a particular 
subject 

Student acceptance 15 7 9 8 

e.g.  ³VWXGHQW�UHOXFWDQFH�WR�XVH�WKH�WHFKQRORJ\´ 
 ³VWXGHQWV�ZHUH�FRQFHUQHG�DERXW�WKH�YDOLGLW\�± VDZ�LW�PRUH�DV�IXQ�WKDQ�DV�D�OHDUQLQJ�WRRO´ 
 ³VWXGHQWV�WKRXJKW�LW�ZDV�ZHLUG�DQG�decided DJDLQVW�LW´� 

Academic staff acceptance  11 6 13 1 

e.g. ³ZKHQ�LW�LV�QRW�YDOXHG�E\�FXUUHQW�DVVHVVPHQW��VWXGHQWV�DQG�VWDII�GR�QRW�XVXDOO\�YDOXH�LW´ 

 ³JHQHUDO�VFHSWLFLVP�RI�other IDFXOW\´ 

General acceptance  8 17 6 2 

e.g.  ³EDG�SUHVV�RI�VWs ± DOWKRXJK�GURSSLQJ�RII´� 
 ³UHVLVWDQFH�WR�D�QHZ�SDUDGLJP�FRQFHUQLQJ�WHDFKLQJ�DQG�OHDUQLQJ´ 

 
Table 7 summarises responses in which management and planning issues are highlighted. The need for careful 
and considered planning in terms of the design of both the environment and the learning activities was heavily 
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represented in the questionnaire data. Difficulty in organising for students and staff to be able to synchronise 
given their diverse locations, time zones and commitments was another recurring problem identified. Many 
respondents stressed the importance of opportunities for professional development and for sharing and 
collaboration between teaching staff involved in the use of virtual worlds. 
 

Table 7: Management and planning associated problems, limitations and success factors 
 

Category 
Number of 

mentions as a 
limitation 

Number of 
mentions as 

a barrier 

Number of 
mentions as 

a success 
factor 

Number of 
mentions in 
relation to a 
particular 

subject 

Planning for learning  
(content, outcomes, timelines)  12 1 32 0 

e.g. ³[need for] FOHDU�SXUSRVH�DQG�JRDOV�LQ�WKH�LPSOHPHQWDWLRQ´ 

Design and development of the 
environment  10 0 7 0 

e.g. ³FUHDWLRQ�RI�XVHIXO��UHSHDWDEOH�VLPXODWLRQV�FDQ�EH�GLIILFXOW´ 

People synchronisation issues 6 2 0 0 

e.g. ³WLPH�]RQH�GLIIHUHQFHV�FDQ�PDNH�V\QFKURQRXV�SDUWLFLSDWLRQ�FKDOOHQJLQJ´ 

Continuity as subject is revised 
and/or teaching staff changed  0 3 0 0 

e.g. ³WKH�ZD\�FRXUVHV�DUH�SDVVHG�IURP�OHFWXUHU�WR�OHFWXUHU�LQKLELWV�FRQWLQXLW\´ 

Need for workshops, meetings, 
training 0 0 6 0 

e.g. ³SURIHVVLRQDO�GHYHORSPHQW�RI�VWDII�WKDW�LQFOXGHV�SHGDJRJLFDO�FKDQJHV�DQG�WDVN�PRGLILFDWLRQ�QHHGHG�WR�  
   PD[LPLVH�QHZ�OHDUQLQJ�RSSRUWXQLWLHV�LQ��'´ 

Need to collaborate with others 0 0 5 0 

e.g. ³JRRG�VXSSRUW�IURP�HGXFDWLRQDO�FRPPXQLW\�DQG�JRRG�FRQWDFWV�ZLWK�UHOHYDQW�SHRSOH´ 

 
Solutions offered 
 
Respondents describing a particular implementation of virtual worlds in university teaching were asked what 
they had done or planned to do to overcome these problems. All respondents were also asked what additional 
advice and/or recommendations they had for other university colleagues contemplating the use of virtual worlds 
for learning and teaching. Responses to these two questions were coded using a common set of categories and 
the results are summarised in Table 8. Interestingly, although the vast majority of the problems identified (see 
tables above) were technology related, the most frequently mentioned recommendations had to do with 
professional development (primarily suggesting that the more professional development undertaken by the 
lecturer, the better), followed by recommendations related to learning design (a common theme here being that 
the use of virtual worlds requires a clear pedagogical purpose). There were, however, a number of 
recommendations related to the virtual world platform (often suggesting a move away from Second Life to other 
SODWIRUPV���,7�VXSSRUW��HVSHFLDOO\�WKH�QHHG�WR�REWDLQ�DSSURYDO�WR�E\SDVV�RU�µSXQFK�WKURXJK¶�WKH�ILUHZDOO��DQG�
computer laboratory infrastructure. The value of research, scholarship and networking were also underscored, 
along with the need for ongoing time commitment and for thorough planning. 
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Table 8: Recommendations and advice 
 

Category of recommendation 
Number of times mentioned in 

relation to overcoming problems in 
a particular subject 

Number of times mentioned as 
additional advice or 

recommendation 

Professional development  11 6 

e.g.  ³,�ZLOO�FRQWLQXH�WR�OHDUQ�DV�PXFK�DV�SRVVLEOH�P\VHOI�VR�DV�WR�HQDEOH�PH�WR�UHGXFH�P\�UHOLDQFH�RQ�WHFKQLFDO�DVVLVWDQFH´ 

 ³$WWHQG�FODVVHV��PHHWLQJV��events DQG�H[SORUH�LQ�WKH�YLUWXDO�ZRUOG�WR�OHDUQ�IURP�RWKHUV�DQG�GRQ¶W�OLPLW�WKLV�WR�XQLYHUVLWLHV´ 

Learning design  6 8 

e.g. ³&RQWLQXH�WR�GHYHORS�OHVVRQ�GHVLJQV��WRROV��WKH�HQYLURQPHQW�DQG�WKH�ERWV�WR�WKH�SRLQW�ZKHUH�WKH\�RYHUFRPH�WKH�����FKDOOHQJHV�
   and enable the learner experience of LQWHUDFWLQJ�ZLWK�WKH�HQYLURQPHQW´ 

 ³+DV�WR�EH�D�SXUSRVH�IRU�WKH�OHDUQLQJ other than simply being in SL [Second Life]´ 

 ³:H�XVHG�PDFKLQLPDV�WR�RYHUFRPH�WKH�SUREOHPV�ZH�HQFRXQWHUHG�GXULQJ�WKH�GHVLJQ�VWDJH´ 

Technology infrastructure 8 1 

e.g. ³3XW�LQ�D�FDVH�IRU�D�QHZ�ODE�ZLWK�HTXLSPHQW�GHVLJQHG�WR�IDFLOLWDWH�6/�[Second Life] WHDFKLQJ´� 

 ³3URYLGH�RSHQ�DFFHVV�WR�ODEV�ZHUH�VWXGHQWV�FDQ�SUDFWLFH�DQG�SOD\�LQ�6/�[Second Life]´ 

Virtual world platform  8 0 

e.g.  ³0RYHG�WR�DQ�RSHQ�VRXUFH�SODWIRUP��3URMHFW�:RQGHUODQG��VR�ZH�FRXOG�ZRUN�ZLWK�-DYD�DQG�QRW�SD\�D�WKLUG�SDUW\�IRU�«�ODQG´ 

 ³PRYHG�WR�2SHQ6LP�RQ�D�/$1�WR�DYRLG�GHDOLQJ�ZLWK�/LQGHQ�/DEV´ 

IT support  5 3 

e.g. ³0DGH�VXEPLVVLRQV�WR�,&7�UHJDUGLQJ�DFFHVV�± firewalls are supposedly coming down [next year]´ 

 ³FROODERUDWLYH�DSSURDFK�WR�GHDOLQJ�ZLWK�WKH�SROLWLFV�RI�JHWWLQJ�LW�WKURXJK�WKH�GDPQ�ILUHZDOO´ 

Research, scholarship and evaluation 5 3 

e.g. ³0RUH�IRFXVHG�UHVHDUFK�WR�H[SORUH�WKH�IDFWRUV�HIIHFWLQJ�µLQWXLWLYHQHVV¶�DV�LW�SHUWDLQV�WR�6HFRQG�/LIH�DQG�PHGLFDO�HGXFDWLRQ´ 

 ³2QH�FXUUHQW��'�089(�SURMHFW�KDV�EHQHILWHG�IURP�WKH�H[SHULHQFHV�RI�WKH�HDUOLHU�HQFRXQWHUV�DQG�WKLV�KDV�UHVXOWHG�LQ�GHVLJQ�
   elements helping to IDFLOLWDWH�VWXGHQW�HQJDJHPHQW´ 

 ³5HDG�ZKDW�RWKHUV�KDYH�GRQH�LQ�WKLV�ILHOG´ 

Networking  3 5 

e.g.  ³,�QHWZRUNHG�ZLWK�RWKHU�SHRSOH�XVLQJ�6HFRQG�/LIH�LQ�HGXFDWLRQ��LQ�SDUWLFXODU�WKH�1HZ�0HGLD�&RQVRUWLXP´ 

 ³QHWZRUN�DQG�FRQQHFW�ZLWK�WKH�µH[SHUWV¶�DQG�PHQWRUV�ZKR�DUH�DOUHDG\�XVLQJ�9:V�LQ�HGXFDWLRQ´ 

Policy and support  2 6 

e.g. ³$WWHPSWHG�WR�H[SODLQ�WR�WKH�JDWHNHHSHUV�WKDW�LI�LQQRYDWLRQ�LV�GHVLUHG�WKHQ�JDWHV�PXVW�EH�RSHQHG�DQG�EDUULHUV�UHPRYHG´ 

 ³*LYH�\RXUVHOI�WLPH�DQG�JHW�VXSSRUW´ 

Time and commitment 2 5 
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e.g.  ³,W�WDNHV�WLPH�WR�JHW�RQ�WRS�RI�WKH�YLUWXDO�ZRUOG�DQG�LWV�FDSDELOLWLHV�EXW�RQFH�\RX�KDYH�UHDFKHG�D�VXIILFLHQW�OHYHO�RI�IDPLOLarity 
   WKH�SRWHQWLDO�IRU�FUHDWLQJ�HQJDJLQJ�DQG�HIIHFWLYH�OHDUQLQJ�H[SHULHQFHV�LV�ERXQGOHVV´ 
 ³$OVR�EH�SUHSDUHG�WR�FRPPLW�VXEVWDQWLDO�WLPH�WR�WKH�HIIRUW��EXW�KDYH�IXQ�LQ�GRLQJ�VR´ 

Planning 0 3 

e.g. ³0DNH�VXUH�WKDW�UHVRXUFH�UHTXLUHPHQWV��5	'��VXSSRUW��KDUGZDUH��VRIWZDUH��IRU�D�SURSRVHG�V\VWHP�DUH�GHWDLOHG�DQG�FRVWHG�
   LQ�DGYDQFH´ 

 ³3ODQ�HYHU\WKLQJ��+DYH�D�3ODQ�%��DQG�D�3ODQ�&� DQG�D�3ODQ�'´ 

 
 
Discussion and conclusion 
 

This paper has provided a summary of the experiences and perspectives of 117 respondents to a questionnaire 
relating to the use of virtual worlds for higher education learning and teaching in Australia and New Zealand. In 
particular, the paper has summarised the platforms used, the problems and limitations encountered and the 
solutions to these problems offered by the respondents. Many of the problems and limitations identified by 
respondents ± LQFOXGLQJ�µWLPH�FRPPLWPHQW¶�DQG�µVXSSRUW¶�± are reminiscent of those that have emerged from 
other university technology-adoption studies (e.g. Wilson et al., 2000; Kilmon & Fagan, 2007; Samarawickrema 
& Stacey, 2007), while others relate more specifically to the use of virtual worlds ± IRU�LQVWDQFH��µOLPLWV�LQ�WKH�
DXWKHQWLFLW\�RI�WKH�UHSUHVHQWDWLRQ¶�DQG�µVWXGHQW�GLVWUDFWLRQ�E\�YLUWXDO�ZRUOG�RU�JDPH-OLNH�DSSHDUDQFH¶� 

As with earlier studies and reports from other countries (see, for example, Warburton, 2009; Kelton, 2007, 
2008), the most frequently reported problems in the present study were technological in nature, with bandwidth 
and firewall issues along with hardware requirements to use the client software being the most commonly 
raised. Another issue identified by many respondents related to the learning curve students and academic staff 
are confronted with as they attempt to become adept at using the software; this mirrors findings from the NMC 
(2007) survey. Evidence from other studies suggests that these technical and usability challenges will gradually 
be overcome, and research and development initiatives around the world are yielding useful, evidence-based 
resources such as practical guides and handbooks to assist academic staff in their use of virtual worlds in their 
teaching (see, for example, de Freitas & Rebolledo-Mendez 2008; Savin-Baden, 2010). Nevertheless, it is 
apparent that from a technical perspective, online learning and teaching cannot be undertaken as seamlessly in a 
virtual world as it can when using other more established technologies provided within institutional LMSs.  
 
The theme of institutional support was also prominent in the questionnaire responses, including both the need 
for management support and provision of resources as well as the need for ongoing technological support. A 
related issue that emerged was the need for funding for virtual environment development and additional time 
allocation for teaching staff. These issues were also emphasised by Warburton (2009), as well as by Kirriemuir 
(2010a) in his article on UK university and college technical support for Second Life developers and users and in 
his various snapshot reports. It is important to additionally note that the questionnaire was administered during 
2010, prior to the decision by Linden Labs to remove educational discounts on the purchase and rental of land in 
Second Life (Linden, 2010). Consequently, it is likely that cost issues are even more pronounced for higher 
educators now than they were at the time when the data were collected. 
 
Similar to the findings of Kelton (2007, 2008), an additional problem commonly reported by the questionnaire 
respondents in the present study was a lack of acceptance by staff and students of virtual worlds as legitimate or 
µVHULRXV¶�OHDUQLQJ�WRROV��7KLV�KDG�LPSOLFDWLRQV�IRU�D�QXPEHU�RI�UHVSRQGHQWV��DV�PDQLIHVWHG�LQ�D�ODFN�RI�µEX\�LQ¶�
on the part of students and other academic staff. Like Warburton (2009), who described problems with students 
being unfamiliar with the behavioural norms of virtual worlds, a number of respondents identified anti-social in-
world behaviour as a concern. These types of problems are likely to remain while the use of virtual worlds is an 
activity undertaken only by a small proportion of the population, but could be expected to diminish as usage 
becomes more mainstream. Bowers, Ragas and Neely (2009), in a study of post-VHFRQGDU\�LQVWUXFWRUV¶�DGRSWLRQ�
RI�YLUWXDO�ZRUOGV��IRXQG�WKDW�����RI�UHVSRQGHQWV�ZHUH�LQ�HLWKHU�WKH�ILUVW��µLQQRYDWRUV¶��RU�VHFRQG��µHDUO\�
DGRSWHUV¶��VWDJH�RI�5RJHUV¶ �������ILYH�VWDJHV�RI�WHFKQRORJ\�DGRSWLRQ��)LQGLQJV�IURP�.LUULHPXLU¶V�8.-based 
snapshot reports (see, for example, Kirriemuir, 2007b, 2010b) imply that there are specific issues faced by these 
early-stage adopters.  
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Solutions and recommendations for the future offered by respondents included the need for professional 
development, clear planning from both a technological and pedagogical perspective, and networking with other 
educators with experience in the use of the technology. It is prudent to note that despite the emphasis in this 
SDSHU�RQ�WKH�QHJDWLYH�DVSHFWV�RI�UHVSRQGHQWV¶�H[SHULHQFHV��HOVHZKHUH�LQ�WKH�TXHVWLRQQDLUH��WKH\�ZHUH�DVNHG�
about the degree to which a series of possible learning benefits actually occurred during the implementations of 
virtual worlds they described. Their responses to these questions were highly favourable ± for example, 93% of 
UHVSRQGHQWV�H[SUHVVHG�DJUHHPHQW�ZLWK�WKH�VWDWHPHQW�³WKH�XVH�RI��'�LPPHUVLYH�YLUWXDO�ZRUOGV�ZDV�PRWLYDWLQJ�
DQG�HQJDJLQJ�IRU�VWXGHQWV´������DJUHHG�ZLWK�WKH�VWDWHPHQW�³WKH�XVH�RI��'�LPPHUVLYH�YLUWXDO�ZRUOGV�OHG�WR�PRUH�
HIIHFWLYH�FROODERUDWLYH�OHDUQLQJ´��DQG�����DJUHHG�WKDW�³WKH�XVH�RI��'�LPPHUVLYH�YLUWXDO�ZRUOGV�DOORZHG�OHDUQHUV�
WR�OHDUQ�WKURXJK�H[SHULHQFHV�LQ�FRQWH[W´��7KHUH�LV�HYLGHQFH�WR�VXJJHVW�WKDW�PDQ\ of the problems and obstacles 
respondents faced were to a large extent surmounted, and from their perspective, valuable student learning can 
and in fact did occur. 
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