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Abstract

How, where, when, and what we teach has been &igntify influenced by technological innova-
tion. Radio, television, and computers have afiratl how information is presented and how stu-
dents interact with that information. This papesatébes how virtual worlds provide a mecha-
nism to incorporate constructivist, experientialgdatudent-centered learning practices into the
classroom. The authors also discuss the challerggshe benefits of using virtual worlds in
education as well as some implications for ther&inf education.
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Introduction

Jennifer James (1997) identified technology asodrfeur primary societal influencers that will
have a significant impact on the future. This sati@fluence will usher in a period of rapid,
technological change to which society, and it faflpits educational systems, will have to adapt.
Accordingto Polka (1999) educational technologiishave a profound impact on curriculum
and onteaching and leaming methodologies in gévemillennium. These educational visionar-
ies could not have been more correct. Technologltaihge and innovation have greatly altered
both what is taught and how educatorsteach. lardodsurvive, colleges will have to rethink
where, what, wheandhowstudents learn.

In reconsiderindnowstudents learn, there are many significant charegbs made. Instead of
using the centralized-control model where the icdtr acts as a “sage on the stage” delivering
information to a classroom of students, educateedito moveto a more pluralistic and entre-
preneurial approachto learning, where students éakauch more active and independent role.
Under this model the instructor acts more as diti@or than as a chief executive. Students will
be encouraged to work collaboratively, forming hdrag communities where each participant is
both ateacher as well as a learner. Cur-
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able today. Much of what students learn todayiislstsed on old technologies of instruction;
paper-and-pencil, chalk, and blackboard. Digiahnologies not only change what students
should learn, but what students can leamn. ldegsc$, and experiences can be explored using
digital technologies. These would have been taoficdif to represent with textbooks, black-
boards, and chalk. Additionally, digital technolegiallow learnersto explore many more do-
mains of knowledge in greater depth. As the amotietasily accessible information grows at an
astounding rate, institutions will have to focussl®n imparting information and more on teach-
ing students howto access necessary informatiarargian et al, 2002).

Finally, and perhaps most importantly, we needaogform curricula so that
they focus less on ‘things to know and more oratggies for learning the things
you don't know.” As new technologies continue tacgen the pace of change in
all parts of our lives, leamingto become a bdtarner is far more important
than learning to multiply fractions or memorizimgtcapitals ofthe world.
(Kirkman et al, 2002, p. 36)

In rethinkingwhereandwhenpeople leamn, educators must recognize that ssfiacdre just part
of a broader learning ecosystem. In the digital gning can and must become a daylong and
lifelong experience.” (Kirkman et al, 2002, p. 3Jaming has become an activity where location
is increasingly less important. Learning is no lengmited to a building with four walls, but can
take place anytime, anywhere, faciltated by insregly ubiquitous digital information and
communication technologies. Colleges “should airitprove learning opportunities not only in
schools, but also in homes, community centers, omiseand workplaces.” (Kirkman et al, 2002,
p. 36)

Significance of Virtual Worlds

The emergence of online virtual worlds, three-digi@nal environments where individuals are
represented by avatars, poses many exciting oppoesias well as challenges for educators.
These online virtual worlds, imagined and creatgthiir inhabitants, are often referred to as
“metaverses.” Metaverses include aspects of tHenmdd represented in vitual spaces.
(Metaverse RoadMap Glossary, 2007). In many virtualds or metaverses residents havethe
freedomto design their avatars, create their enuirents, and to function in ways that mirror the
real world. The freedom also existsto create égpeesthat diverge wildly from the real world.
Some examples of these experiences include flyiatking underwater, or teleportingto various
locations.

These virtual worlds have developed “through thevewgence of social networking, simulation
and online gaming.” (Gartner Research, 2007). Seimeal worlds exist for the purpose of play-
ing a game. Some virtual worlds have many gamdadad as part of the world. However, “the
concept of a virtual world does not require theraets of a game, such asrules or an explicit
objective.” (EDUCAUSE Leaming Initiative, 2006, D)

The popularity of virtual worlds has increased dipin recent years. Linden Lab's“Second
Life”, one of the leading virtual worlds, has groftom 230,000 residents in April of 2006 to 8.5
million residents in August of 2007 (Calongne & Bay 2007).Gartner Research (2007) predicts
that 80 percent of active Intermnet users will beirt@ part in virtual worlds by the end of
2011.According to the New Media Consortium and ERUSE Leaming Initiative 2007 Hori-
zon Report,

Campuses and businesses have established lodatibrese worlds, much as
they were creating websites a dozen years aghelsame way that the number
and sophistication of websites grew very quicklyrnase people began to
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browse, virtual locations will become more commad aore mature as the
trend continues.”(p. 18)

There are some people that are even predicting/fttaal worlds will redefine the Intemet;

It would be far too simple to saythat the Metagensll consist of Linden Lab’s virtual
world with maps or Google’s mirror world with aviegaWhat's coming is a larger digital
environment combining elements of all these teahgies — a 3-D Intemnet. (Rouse,
2007, p. 43)

While Gartner and others recognize the growth rtual worlds, they also recommend that or-
ganizations proceed with caution. Organizationshaigd experiment with virtual worlds, but

not plan massive projects.” Additionally, Gartndvises organizations to “... limit substantial
financial investments until the environments stabiblnd mature.” (Gartner, 2007)

It is not surprising that early adopters of inndv&teaching and learning technologies in higher
education are already adapting this environmengélncational purposes. Currently there are
over 100 ingtitutions from over 18 countries, raggirom community collegesto Harvard Law
School, that have aregistered presence in Secdaedihstitutions and organizations in Second
Life, 2007). There are likely many other instituigparticipating in a less official fashion. Al-
though still at a very early and somewhat immattiegie, educators are experimenting with creat-
ing educational programs using virtual worlds (EDALCSE Learning Initiative, 2006, p. 1).

Virtual worlds provide a new range of educationgp@tunity. The nature of these environments
is generative, allowing users not only to navigatd interact with a pre-existingthree-
dimensional environment, but also to extend thairenment by creating objects of their own.
These objects can be seen and used by othersugliitbe user is ultimately constrained by the
technologies driving the virtual world, each vituwarld offers a set oftools for recreating real
world objects and experiences and for expandingdlobjects and experiences as far as the
imagination and technology can reach. This papard®s on some of the opportunities and chal
lenges posed by adapting virtual worlds for edwrsdi use.

Opportunities for Education using Virtual Worlds

Virtual worlds can be very effective leaming spadhe environment is generalized ratherthan
contextual which allows virtual worlds to be applite to almost all disciplines.

Settings can be createdto pertainto any subjeatea of study; locations and
artifacts can be as realistic and detailed, oreaggc and undefined as desired.
3D constructiontools allow easy visualization by pical objects and materials,
even those normally occurring at cosmic or nantescéNew Media Consor-
tium, 2007, p. 18)

The primary distinguishing factor between virtualngs and other Web 2.0 applications is their
generative capabilties. Users can create threertbimnal objects that can be seen and used by
the personthat createdthe object as well as obas inthe virtual world. Second Life, for ex-
ample, has an internal building system that begitis geometric shapes, such as cubes, cones,
and cylinders, called “prims”. Users can stretchrfys” into new shapes and link primsto create
new objects. The system allows users to importures stored as JPEG files and other formats
and apply them to objects to give a more rich aadistic appearance. Second Life also has an
internal scripting language that allows users &at® and assign behaviorsto objects. The inter-
nal building system and scripting language allowcadlors to create simple or elaborate learning
environments and 3-D interactive manipulativesstadents. Residents maintain intellectual
property rightsto their creations. Additionallyetliser’s avatar can be highly customized. Char-
acter type (human, animal, etc), gender, body cheriatics, hair, facial appearance, and clothes
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can all be readily changed. Students communicdtieeisecond Life “world” via chat, instant
messaging, and voice over IP which requires a leeaas] microphone.

Virtual worlds present an opportunity for facultymove from ateacher-centeredto a student-
centered model of instruction. Accordingto PoRAQ1), t isvital that institutions migrate from
using a teacher-centered model of instruction student-centered model. Student-centered mod-
els of instruction often incorporate constructivéstirning theories in which learners “use their
experiencesto actively construct understandingrttekes sense to them, rather than have under-
standing delivered to them in already organizethfv(Polka, 2001, p.55) In vitual worlds stu-
dents are actively engaged and constantly in thegas of constructing meaning from their ex-
periences. Additionally, “vitual worlds offer aportunity for people to interact in a way that
conveys a sense of presence lacking in other mitiaw Media Consortium, 2007, p. 18) Vir-
tual worlds present an excellent opportunity fouaatlors to implement learner-centered pedago-
gies that promote active, constructivist, and ingar problem-based pedagogies. They “...hold
significant potential for learner-led — rather trnoutcome based — model of exploration and
knowledge development.” (EDUCAUSE Learning Initvati2006, p. 1)

Virtual worlds can be adapted to implement autledatarning strategies.

Authentic learning typically focuses on real-worddmplex problems and their
solutions, using role-playing exercises, problersebbactivities, case studies,
and participating in virtual communities of praetid he learning environments
are inherently multidisciplinary. They are not cioosted in order to teach ge-
ometry or to teach philosophy. A leaming environins similar to some ‘real
world application or discipline: managing a cityjilding a house, flying an air-
plane, setting a budget, solving a crime, for exlanfjpombardi, 2007, p.2).

In the past, authentic leamning activities havenbdiéficult to implement. Some activities are too
costly, complex, or even dangerous to perform édllassroom; some are not possible at all. Vir-
tual worlds, however, are allowing simulations actlvities to take place in a manner that
closely resembles read-world situations.

These worlds lendthemselvesto role playing aedaido building, allowing learnersto
temporarily assume the responsibilities of an agmoer, chemist, or engineer without
incurring real-world consequences...Simulated probaiuing activities can be planned
in custom settings like a hospital room, a powanglor even an entire town.” (New
Media Consortium, 2007, p. 18-19)

Games and simulations which take place in virtu@ilde require the active participation and en-
gagement ofthe student. Learners simply canngiabsive while playing a game or participating
in a simulation.

Students engaged in educational games and sinmuadi@ interpreting, analyz-
ing, discovering, evaluating, acting, and problexviag. This approachto learn-
ing is more consistent with constructivist leamingere knowledge is con-
structed by the leamners asthey are actively proldolving in an authentic con-
text, than with traditional instruction. (Antona&iModaress, 2005, p.4)

Active participation or“learning by doing” is a miel favored by both students and many educa-
tors, especially those of the “gaming generatidfirtual worlds provide a means of creating
models ofthis nature. “Virtual worlds and authemgiarming activities foster unintentional leam-
ing, where students discover and create knowledgdan its own sake but in order to accomplish
something they wantto do, resulting in strongenpoehension and deeper knowledge.” (EDU-
CAUSE Learning Initiative, 2006, p. 1)
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Collaboration is an important aspect of creatingwedge and meaning (Antonacci & Modaress,
2005). Virtual environments allow multiple leam&rscommunicate and collaborate on the same
issue or problem. Students frequently form learmioigmunities “who interact socially to dis-
cuss strategies, share experiences, and provideigrgement via websites, discussion boards,
blogs, and wikis” (Antonacci & Modaress, 2005, p.B)is thought that virtual worlds will con-
tinue thistrend seen in earlier technologies. Addrlly, virtual worlds may facilitate collabora-
tion by providing a means of communication thanare like face-to-face communication than
other popular technologies such as email, blogs vakis.

Virtual worlds provide an environment wherein edaca can prepare leamers for“the increas-
ingly complex and interconnected global societwirich they live and work” (Moore, Fowler, &
Watson, 2007, p. 46). Students across the glabeasily interact using virtual worlds. For ex-
ample, it is not unusual to visit Second Life ansbnsomeone that speaks a language other than
one’s native tongue. Some ofthese virtual worlds Aave their own economy, thus providing
students with the challenge of surviving in sitoad wherethe exchange of goods and services
may not follow the ‘norm’ with whichthey are actusied. Simply observingthe variety of
clothing, facial features, and dress of avatararimal worlds offers students the opportunity to
learn about their reactions to the visual qualibépeople.

Challenges of Education with Virtual Worlds

From a student’s perspective there are many clyglteto virtual worlds. Participation in virtual
worlds requires robust hardware and a broad baedlet connection. Some students, class-
rooms, or computer labs may not have computersileat the minimum or recommended speci-
fication for optimal use of virtual worlds. Virtualorlds also make little effort to meet standards
for accessibility. For example, virtual worlds dot mvork with screen readers, limiting their ac-
cessibility to the visually impaired. Some studemtsy find the world so engaging that they get
distracted from course goals. At the extreme thay mesult in lack of participation or inappropri
ate behavior. Students enrolled intechnology-eel@girograms may feel more comfortable with
technical aspects of virtual worlds such as crgaaimd scripting objects, whereas students from
less technical disciplines may find simple navigatdaunting.

Teaching in virtual worlds also presents a listlafllenges. Creating classes in a virtual world
requires skills that most educators don't have. di&elopment time for courses is far beyond
what is ‘normally’ required. For certain courseatthave very specific learning objectives, the
effort involved in designing a virtual environmésinot justified (EDUCAUSE Leaming Initia-
tive, 2006, p. 1).

Cost is another issue. Second Life, for exampfersfseveral membership plans. The basic ac-
count is free, enabling studentsto participatmatost. However, for an institutionto create a
presence in Second Life and have a permanent ax@bedi to its educational activities, it must
upgrade to a premium account which costs $9.99npeth. A premium account is required to
purchase land, which is necessary to create asestand safe leaming environment for stu-
dents. In order to restrict access and to accomraeadaltiple classes, institutions must purchase
a private island. An island consists of 16 vitaates and costs $1675 with monthly maintenance
fees of $295 per island. This fee structure magds prohibitive for many schools until proof of
concept. There is a 50% discount available to ddusa@n land purchases, but monthly mainte-
nance fees are not discounted. (“Memberships,” 2007

Liability issues are still at question in vituabwds. In Second Life private land can be pur-
chased. Private land can be restricted to onlycaiathd users, however, students in public areas
may be subjectedto sex, violence, or disruptiae @ls (LaChapelle, 2007). There are many un-
resolved legal issues surrounding virtual violenieual assault, and sexual harassment that take
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place in Second Life and in other virtual worldsal faculty member or administrator liable if a
student is sexually harassed or assaulted in SecdaiiThese and many other legal issues will
need to be resolved (Bugeja, 2007).

Second life and most virtual worlds were not crédbe educational purposes. Second Life,
nonetheless, is being adapted by educators fdritegaand learning. Faculty can integratetext
information in the form of note cards and use Wiedsscontent slides, video, and audio in addi-
tion to creating 3-D objects. However, many of teaures educators take for granted in Learn-
ing Management Systems do not exist in Second Ede.example, Leaming Management Sys-
tems typically provide a grade book, an assignndesp box, asynchronous discussion tools,
online surveys, and objective assessments. AddiligrSecond Life is a random access envi-
ronment thus giving instructors very little contosder lesson sequencing.

Some of the Learning Management features thatakinly in virtual worlds are beginningto be
addressed. Efforts are underway to faciltate deaf Moodle, a free, open source Learning
Management System, in Second Life. T he set of tlweilsg created has been named ‘Sloodle’.

Sloodle is an Open Source project which aims teeltgywand share useful, us-
able, desirable tools for supporting educationiitual worlds, making teaching
easier. Through engagement with an active commanidevelopers and users,
the Sloodle project hopesto develop sound pedagdgi teaching across web-
based and 3D virtual leaming environments. Sloodlegrates the Second Life
multi-user virtual environment and the Moodle ldagamanagement system.
(Sloodle.org, n.d.)

Sloodle has facilties for administering quizzewiriual worlds, collecting assignments, and
blogging. Much more work has yetto be done, howawereach the faculty expectations of
Learning Management systems.

Future Implications

Virtual worlds are truly a Pandora’s Box for eduwat While providing a plethora of new possi-
bilities forteaching and learning, they also pnesehost of new challenges. Several topics re-
garding teaching and learning in virtual worlds ché@ther exploration.

One such issue revolves around the facuty membeéilisy to adapt to a free format learning
experience. Lectures, PowerPoint presentationayessd multiple choice exams, even discus-
sion boards are all tools where students’ expeeigrace easily controlled and managed. When
teaching in a virtual world, however, how do younttol the learning environment? How do you
create opportunities for learning and then appdyaale to learning of this type? Instructional de-
sign and assessment will have to be reconsiderextarto accommodate and promote learning
in virtual worlds.

Instructors have adapted to new technologies dweyears. Digital projectors, audio, video, web
sites, PowerPoint, and Learmning Management Sysaeenall technologies which at one time pre-
sented their own set of challenges to educators.ir&ructors adapt their teaching to meet the
new challenges of virtual worlds? An evolution seémhave occurred where written lecture
notes have moved from paper to PowerPoint to welkpadf the evolution continues and these
same lecture notes are posted on a billboard itV world, little has been gained. Can the
typical college instructor throw away the lectuotas and truly rethink his/her approach toteach-
ing? How much professional development will be rssaey in order for instructorsto effectively
teach inthis environment? How important a roli fiaiculty leaming communities or communi-
ties of practice play in the implementation of uat worlds as an instructionaltechnology?
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Another question to be explored is “where is tlassioom?” Students, even in online classes,
tend to associate “the classroom” with the physieatpus that “sponsors” a class. Will there be

a shift in perception if a class is created vilyfalf physical and virtual locations are both ysed
with which will the students most identify? Willustents be more at ease in online classes if there
is an identifiable virtual classroom?

Many young children these days are quite comfagtabl/irtual worlds. As of August of 2007, a
well known virtual world for children, Club Penguyihad 12 million registered users with
700,000 ofthose being paid subscribers. (“WalnBysAcquires”, 2007) Children are perfectly
comfortable interacting with one another via conepsit They daily play games and ‘meet’ each
other online. They have experiences online thapareoftheir memory and their way of think-
ing about the world. How will this affect the wayetse children solve problems and communi-
cate? What doesthe future hold when childrendhatow using virtual worlds such as Club
Penguin grow up and findthemselves in a classroom?

Will avatars, a person’srepresentation in a vinuarld, play arole in how an instructorteaches
and how a student leamns? There is now the pasgiilibt a teacher could be of any virtual sex,
size, color, and even animal. Will this affect #megagement of the student? Will it be acceptable
for a student’s avatarto in no way resemble theestt?

Many schools are creating virtual campuses thaméte their real campus. What are the bene-
fits of re-creating the real campus versus creatingmpletely new campus? Schools are often
proud oftheir identities. Many schools’ web sitefiect these identifies through careful selection
of colors, layout, fonts, pictures, etc. How whiat identity be established in a virtual world?

Future Research

In an effort to further explore some of the quessiposed previously; the authors of this paper
are making plansto implement the use of virtualld®in a Systems Analysis class. This re-
search hasthe potential to address questions abogptance of virtual worlds by moretechno-
logically literate faculty and students. This resbacould also address questions regarding stu-
dent engagement in classes using virtual worlds.

The authors are exploring the idea of virtuallyreating a common business process. One spe-
cific example being considered is a warehouseithased to store and ship goods. Goods flow
into the warehouse and are stored in bins and aswrders are received from customers, goods
flow out of the warehouse and onto trucks for simigpStudents will use the steps inthe systems
development lifecycle to design and build a compsyestem to manage the warehouse. As part
of their information gathering, students will hate opportunity to observethe processestaking
place inthe virtual warehouse. Additionally, thedgnts will interview the avatars working in the
warehouse. T his research is currently in the esirdiges of consideration.

Conclusion

Virtual worlds represent an environment whereincatiors can implement student-centered
teaching pedagogies. Virtual worlds promote immersileep, authentic, active, and constructiv-
ist leaming. The use of generative 3-D construdt@mls and scripting languages coupled with
the enhanced sense of presence in 3-D environraigniificantly expands the repertoire of edu-
cational activities available to instructors anabdsints. The enhanced sense of social interaction
promotes the development of collaborative effoastsdmplete course tasks as well as the devel-
opment of student learming communities. Costs, ssiloiity issues, legal issues, and increased
development time remain the primary forces holdirstitutions back from taking advantage of
thisresource.
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A 2003 article in The Economist summarized therfeiaftechnology:

Far from being over, the computer and telecomslutiem that created the intemet has
barely begun. These technologies will change alreesty aspect of our lives - private,
social, cultural, economic and political. In someas, the changes may be marginal, but
in most they will be profound, and unprecedentédudsTs because new electronictech-
nologies deal withthe very essence of human soasetmmunication between people.
More importantly, they look as if together theylié as pervasive and ubiguitous as
electricity. (“Survey”, 2003)

Virtual worlds are a part of that future. At preistrey may be perceived as the “wild-wild west”
of technology. However, there were many peoplkhindarly 1980’s that viewed the internet as
being equally untamed. Virtual worlds have the pottto dramatically change our lives as edu-
cators. The evidence pointsto a future where alifwrlds will alter how, what, when, and
where we teach.
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