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Abstract 

A much more attractive way to use the internet was discovered. Users are represented by avatars in the fantasy 

persistent 3D world, and the avatars apparently come to occupy a special place in the hearts of their creators 

(Castronova, 2001). At present, millions of people worldwide have accounts to some kind of virtual environments. 

Virtual world may soon become the primary venue for all online activities (Castronova, 2001) including learning. 

Imagine that one can gain knowledge and skills by social interactions in virtual worlds. A massively multi-student 

online learning environment (MMOLE) is a pedagogically designed space where students would spend much time 

learning online by doing and interacting with others. Furthermore, massively multiplayer online games (MMOGs) or 

massively multiplayer online role playing games (MMORPGs) allow individuals, through their avatars, to learn in the 

service of games goals and through problem solving and collaboration. This article aims at exploring the pedagogical 

potentials of virtual worlds. The strengths and weaknesses will be outlined and some of the issues will be discussed 

through case studies. Hopefully, lessons can be learned and the future virtual worlds can become a more powerful and 

effective environment to engage students in learning. 
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1. Why learn in virtual worlds? 

Students are facing the new challenges of the 21st century induced by globalization, information explosion and 

international competition (Cheng, Chow & Mok, 2004). Higher order skills or so-called 21st century skills are 

fundamental to the success of knowledge workers (Galarneau & Zibit, 2007). Learning goals including cultivating 

critical thinking, developing generic skills, life-long learning, seeing things in multi-perspectives, collaborating with 

others as well as enhancing social awareness become more important. At present, the mode of classroom teaching and 

learning, and the deployment of learning time are largely content-oriented and teacher-centred (Slator et al, 2002; 

Galarneau & Zibit, 2007). Teaching-to-the-test and rote-learning are not uncommon. Emphasis is often on factual 

knowledge which is easier and more objective to assess (Lee, 1991). Much time is allocated on preparing examinations 

and memorizing facts out of context rather than developing high order thinking skills and life-long learning attitude. As 

pointed out by Madaus that (as cited in Weeden, Winter & Broadfoot, 2002), when test results are the sole or even a 

partial arbiter of future educational or life choices, society tends to treat test results as the major goal of schooling rather

than a useful but fallible indicator of achievement. But in fact, students should be learning concepts, process, or ideas 

that lie behind it rather than just test items (English, 2000). Shepard (1997) points out that the teaching-to-the-test 

literature has repeatedly shown practice with familiar formats reduces the likelihood that students will be able to use 

their knowledge when they encounter problems posed in even slightly different ways. In contrast, students should learn 

how to extend their knowledge and apply it in new situations. They should be able to use insights from previous lessons 

to generate new knowledge rather than just within the narrow perimeters of a given lesson or set of content. Students 

can only build up knowledge through active participation (Reid, 1994). The conventional teacher-centred approach of 

teaching puts students in a passive position. Learning is effective only when learners can relate what they already know 

to what they are going to acquire. As a result, teachers should make reference to the cognitive abilities and knowledge 

base of their students in deciding the teaching contents. To make learning meaningful, students must be able to relate 

their knowledge to life experiences and interact with others. Students cannot internalize their knowledge and apply it in 

other situations if such knowledge is acquired merely by rote-learning (Law, 2005). Moreover, Glasersfeld (1989) 

suggests that learning as a constructive activity. Knowledge cannot be reduced to a stock of retrievable ‘facts’ but 

concerns the ability to compute new results. In Piaget’s term, it is operative rather than figurative.  
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Virtual world provides a suitable platform for putting the above ideas to practice. The focus of learning should be on 

learning how to learn, think and create. The learning can be a discovering and reflecting process. The traditional 

site-bounded teacher-centred paradigm should be changed into more student-centred oriented. Pedagogical practices 

should enable students to develop critical voices and engage in critical analysis and to make choices regarding what is 

most desirable and morally appropriate for living in a just and democratic society (Jenlink & Jenlink, 2005). In such a 

paradigm shift, the nature of instruction inevitably has to change (Cheng, Chow & Mok, 2004). 

Gee (2007) pointed out that to deliver good learning would indeed be via game-like technologies. Rieber (1996), as 

cited in Sugumaran (2008), states that, "Research from education, psychology, and anthropology suggests that play is a 

powerful mediator for learning throughout a person's life" MMORPGs have the capacity to support collaborative 

learning approaches (De Freitas & Griffiths, 2007) and MMOLE is designed to engage learners and to keep motivation 

levels high. The virtual environments can also help them learn deep content and higher order skills (Dede et al, 2005). It 

is evident that high engagement and interactions (Prensky, 2006), and individualized learning are critical for enhancing 

motivation, communication, a diverse range of skills and intellectual development in the educational process (Moore, 

1989; Riding, 1999; Hobbs, 2002; Anderson, 2002, as cited in Wang, 2004). Students with diverse abilities and learning 

styles can also benefit from the experience. They can learn at their own pace and use their own strategies; and they are 

more intrinsically than extrinsically motivated (Wang, 2004). Students can enjoy a real sense of agency, ownership, and 

control (Gee, 2007). Learning becomes more active and fun as students’ avatars walk around in the virtual environment 

to ask questions, solve problems and socialize. Visualizing instead of imagining also helps to engage student and 

develop deeper understanding. Furthermore, there is no geological limitation and also students are allowed to analyze 

the lesson later with a different perspective. Also, in virtual worlds, players are encouraged to take risks, explore, and 

try new things as the consequences of failure is lower (Gee, 2007). Conrad and Donaldson (2004) added that it is 

helpful to remember that some of the best lessons are learned from failure and subsequent reflection. When there is 

acceptance of learning from mistakes, students will take meaningful and creative chances.  

2. Case studies 

The study by Galarneau and Zibit (2007): Online Games for 21st Century Skills, pointed out that players of MMOGs 

develop 21st century skills in a spontaneous and holistic way as a by-product of play, even though learning these skills is 

not a direct goal of these games. For instance, an MMORPG called Everquest is designed in a way that makes grouping 

essential for achieving success. Hence, players must practice teamwork and collaboration, often with diverse groups of 

people to solve problems, in order to achieve. To be able to create, share, and master knowledge in MMOG 

environments is also important. Players must learn the social skills in order to get answers they need when they need 

them. Some become experts and are more than happy to be consulted. They establish themselves as authoritative 

(Beavis, 2004). Not only did they contribute to the virtual environment, but also gained invaluable social capital and 

genuine friendships, which could help them make progress on an emotional level. Moreover, through playing and 

sharing information, they have the chance to learn how to distinguish what is valid and what is erroneous – an important 

and difficult 21st century skill to master. MMOGs also provide a platform to develop skills such as self-organize into 

groups, self-marketing, negotiation, and conflicts mediation. In MMOGs, often leaders come from unexpected corners 

(Beck & Wade, 2006; Galarneau & Zibit, 2007). In virtual world, players are more equal and are judged by their 

characters’ actions. People are affiliated by their commitment to a common endeavour, not primarily by their race, class, 

ethnicity, or gender (Gee, 2007). It is a space in which people can establish their presence, identity and meaning in ways 

that might not be accessible or permissible in their everyday lives. A youngster, who seldom has the chance in real world, 

could lead a group of adults to a battle or complete a mission. Exploring other facets of individuals which may have 

gone unexplored, such as leadership, may lead to significant changes in their careers or perspectives. To sum up, 

Galarneau and Zibit have argued that players will pick up some knowledge that actually has some use in the real world, 

and learning is done in the service of game goals and through problem solving. The commercial available MMOGs are 

easy to get and relatively cheap compare to MMOLEs. However, one drawback of using available MMOGs in learning 

is that the games are not designed for specific learning goals. Therefore, if we do not have the budget to build a 

MMOLE and deploy a course, educators would need to figure out how to adapt an existing MMOG for pedagogical 

purposes.     

In Foreman and Borkman’s (2007) study: Learning Sociology in a Massively Multistudent Online Learning 

Environment, The Sims Online was used to conduct student learning exercises for Sociology 101 and Sociology 310 

courses. The successful MMORPG is reformulated as an MMOLE so that appropriate learning goals can be achieved 

predictably and consistency. Students would develop their understanding of sociological principles through structured 

interactions within a set of simulated social scenarios. The results suggested that students had several levels of 

analytical or interpretive ability, and can matched distinct sociological terms with their instantiation in the game. 

However, major topics in sociology like ethnic diversity or discrimination were rarely dealt with, or simply cannot be 

dealt with. In fact, The Sims Online is a simplified world lacking the diversity and complexity of real life. The 

inhabitants are all good looking, young, well toned and have no physical distraction. Job variety is limited. This social 
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system does not have the status and job prestige hierarchies one finds in real world. Therefore, course designers should 

understand the limitations of the chosen MMOLE and be careful in selecting specific learning goals of the MMOLE.  

Foreman and Borkman (2007) also suggested that MMOLE should be organized into a “level progress” so that learners 

would have to complete a level, requiring a demonstration of learning, before moving on to the next. To reach the 

highest level would demonstrate a thorough understanding of the subject. The good news for both teachers and students 

is that no external assessment will be needed. However, we must aware that in current assessment practices, teachers 

and test items play important roles in measuring student ability. The method has been relatively effective and used for a 

long time. The validity and reliability of the traditional assessment can be checked, whereas the instrument to measure 

student achievement in virtual world has yet to be validated. Although some studies have tried to establish how 

MMOLEs can implement assessment such as using log file data and “Letters to the Mayor” in River City (Ketelhut et al, 

2006), the development of assessment tools embedded in the system is still in early stages. Slator et al (2002) mentioned 

that the Worldwide Web Instructional Committee is developing a strategy and interface to a subjective evaluation of 

student progress that relies on player recall rather than objective recognition. In fact even in the real world, it is not 

always easy to translate learning outcomes, such as creative problem solving strategies or heightened abilities to 

collaborate, into quantitative measures that could be entered into grade books (Sandholtz et al, 1997). The important 

tasks - assessment and diagnosis of student skills in virtual world, have to be accomplished soon. Hence, more research 

on assessing learning outcomes in MMOLEs will be needed. But until then, we must be careful in interpreting the 

results and bear in mind that this kind of assessment method is not yet thoroughly investigated.                

In the study: Fostering Motivation, Learning, and Transfer in Multi-User Virtual Environments (Dede et al, 2005), an 

MMOLE called River City is designed to teach scientific inquiry skills to middle school students. The main learning 

goal is to discover why the residents of River City are getting ill. Collaborative teams of students explore, analyze, and 

report on water-related health problems through scaffolding their inquiry and managing complexity - mimic to real 

world scientific inquiry process (Bitter & Legacy, 2008). This is similar to playing Metal Gear Solid and The Elder 

Scrolls II: Morrowind. The games make players think like scientists and game play is built on a cycle of “hypothesize, 

probe the world, get a reaction, reflect on the results, reprobe to get better results,” a cycle typical of experimental 

science (Gee, 2007). The MMOLE also provides a pedagogical vehicle for situated learning - learning that takes place 

in the same context in which it is applied (Lave & Wenger, 1991; Gee, 2007), which is something not easy to create in 

normal classrooms. Other important design elements in the River City MMOLE include optimal level of challenge and 

autonomy, which help to engage and motivate students. The research use both qualitative and quantitative methods to 

investigate what features of the design do students find motivating and how do these features support learning. The 

results showed that students’ thoughtfulness of inquiry and self-efficacy in science increased. Furthermore, students 

enjoyed exploring the unknown. Designing the scenario around a mystery can capture student curiosity, an important 

feature of designing for motivation (Leeper & Malone, 1987, as cited in Dede et al, 2005). Other features students liked 

include collaboration with teammates, autonomy, communication with residents of River City, the right challenge, 

visualization of information, actively walking around and working like a scientist and using tools. One interesting 

finding is that when implementing the MMOLE in class, absentee rates go down. More importantly, students who tend 

to be bored by science become engaged and feel better about their abilities in learning science. But one point teachers 

should aware is that they may need to point out the difference between the learning environment and the real world 

processes or procedures they present to their students. Reality is more than the learning environment (Maddux et al, 

1997). It is more complex and also more dangerous if you want to perform experiments.     

Delwiche (2003) wrote in his paper, MMORPG’s in the College Classroom, that role-playing games forced gamers to 

shift perspective and imagine the world through different eyes. Luff (2000), as cited in Delwiche (2003), referred 

role-playing as “the ultimate empathy exercise.” As pointed out by Gee (2007), people really know what words mean 

only when they can hook them to the sorts of experiences they refer to, that is, to the sorts of actions, images, or 

dialogues to which the words relate. MMORPG in learning can be used for professional training as well, for example, 

training social workers, doctors, nurses and soldiers etc. In Delwiche’s study, college students tried to learn the 

fundamental principles of social science research by role-playing the part of ethnographers in the online game Everquest.

The class was claimed a success and the goals were accomplished. However, one may be suspicious about the trueness 

of the responses from computer-mediated data collection where gestures and facial expressions, which appear naturally 

and may contain useful information, cannot be seen by the virtual ethnographers. Even though some avatars may have 

some kind facial expressions, but they are made consciously and intentionally. After all, either telling the truth or telling 

a lie in virtual world has little consequence. In fact it is quite common for cyberspace users not to disclose personal 

information to others and use fade identities. Some may feel safer in answering intimate questions in virtual world, but 

for those who have reservations, instead of not answering the questions, may give you false answers with less hesitation 

because they are not physical seen by the ethnographers.          

In Steinluehler’s study (2004), Lineage was the chosen as the MMOG environment for investigation. It suggested that 

the mechanisms for learning entailed in MMOGs are contingent on the games not only as a designed object but also as a 
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social practice. The design of learning environments is not just a matter of getting the curricular material right but is 

crucially also a matter of getting the situated, emergent community structures and practice right. You not only “have to 

play to learn,” (Turkle, 1995, as cited in Steinluehler, 2004), but you also need to play with others to develop genuine 

expertise. Participation in virtual community can assist in building the skill of interdependence in students, which might 

help them in turn to build creative skills (Blumenthal, Inouye, & Mitchell, 2003, as cited in Kock, 2008). In the MMOG 

World of WarCraft, players play on teams where each player has a different set of skills. Each player must master a 

specialty and at the same time understand enough of each other’s specializations to coordinate with them (Gee, 2007). 

Gee, as cited in Galarneau and Zibit (2007), also pointed out that a major shift is to understand that people are part of 

network resources, distributed across the vastness of physical and virtual space. Moreover, Bandura’s research (1991) 

showed that people learn not only from direct experience but also from observing others. Gee (2007) points out that 

game play actually has its social nature. Therefore, it is not surprising that MMOGs have been found to foster bridging 

ties rather than decreasing social and civil interactions (Jakobsson & Taylor, 2003; Yee, 2006; Beck & Wade, 2006).  

The paper by De Freitas and Griffiths (2007) argues that MMORPGs have the capacity to support intrinsic motivation 

and so help to engage learners and collaborative processes. Some cases of using MMORPGs, including Mekong e-Sim, 

StrikeCOM and Full Spectrum Command, in learning and training were discussed. A wide range of learning areas were 

covered - geography and engineering education, military training, and developing cognitive skill such as leadership, 

decision making and ability to keep calm under pressure etc. Although results are encouraging, De Freitas and Griffiths 

believe that more intense study still needs to be conducted to investigate the benefits of learning in virtual worlds and 

the pedagogical implications. In particular, as indicates by the cases, the potential for supporting effective collaborative 

and simulation-based learning approaches does merit further research. Gredler (1996), as cited in Sugumaran (2008), 

also agrees that the major problems instructional designers encounter are that there are no available comprehensive 

design paradigms and the lack of well-designed research studies. In fact, only a few guidelines or models in the 

literature exist to guide instructional designers through the pain-staking process of creating a game-like learning 

environment for students (Sugumaran, 2008).   

The study by Childress and Braswell (2006) gives examples using partner activities and group activities to deliver an 

online graduate-level Foundation of Instructional Technology course through Campus: Second Life – a special version 

of Second Life for educators to use in classes. It illustrates that the highly social attributes of MMORPGs make them 

rich environment for cooperative learning-based activities. Real-world learning experiences previously available only 

through face-to-face interaction can now be replicated with the aid of online role-playing scenarios. Students from 

different locations can share their ideas and findings with the entire class in their virtual classroom after planning, 

researching and work allocation. The cooperative learning technique would help students to develop higher order skills. 

It is found that teacher and students spend more unofficial time together outside of the typical class session (Neeson, 

2006, as cited in Wikipedia). Unfortunately, for most beginners, to learn how to navigate in MMORPG environments 

takes time. Some students would have difficulty mastering game mechanics, especially when the game interface is 

complicated. Some even showed frustration with the steep learning curve (Delwiche, 2003). But as MMORPGs become 

easier to use, more sophisticated, offering increased interactive and realism, they may one day become the preferred 

platform for cooperative learning activities (Childress & Braswell, 2006). Furthermore, advance in artificial intelligence 

will help to create virtual world pedagogical agents that can customize materials for each individual learner.  

3. Some issues to be addressed 

Some people criticize that many games in virtual worlds contain violence and may promote violent behaviour in real 

world. However, Castronova (2007) argued that people who do all the fighting in virtual worlds, their desire to get into 

real world fights will be minimal. The bloodlust is satisfied. A study by (Barnett 2008) found that the players were more 

calm or tired after playing violent games. However, results did vary among the various demographic groups. Although, 

some literature reviews suggest that not enough evidence has yet been gathered to link video games in general and 

social online games in particular with violence (Kirsh, 2006, as cited in Murphy, 2007), other reviews indicate such a 

link (Anderson & Bushman, 2001; Anderson, Gentile, & Buckley, 2007, as cited in Murphy, 2007). Research by 

Williams and Skoricon (2005) on violent video games does suggest that play leads to aggressive behavior. Beck and 

Wade (2006) remind us that results are inconclusive. It is still a matter of great debate among academics. Hence, 

whether violent behaviour and violent gaming is correlated still needs to be investigated further. Sadly, we have already 

seen incidents of seemingly obsessed online gamers replicate their avatars actions have killed and injured people in real 

world. In 2003, two young people were shot by two teenagers, who in statements to investigators claimed their actions 

were inspired by Grand Theft Auto III. Also, reports of racist groups using computer games such as Ethnic Cleansing to 

promote violence against ethnics groups (Gee, 2007) do raise concerns.    

Addiction can be a serious problem. It may deteriorate family relationships, cause people to neglect more important 

priorities and lead to psychological disorders (Chan, 2006). MMOG is becoming a popular form of entertainment as 

well as a major mechanism of socialization (Steinkuehler, 2004), despite its purported addictive quality for those who 
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plug in (Jewels, 2002, as cited in Steinkuehler, 2004). Would the attractive virtual world suck even more people in and 

get them addicted when it is introduced in class? In the study by Delwiche (2003), college students were actively 

immersed in Everquest for a whole quarter. Although, a few of them became heavily involved, at the end the whole 

class was strong enough to cancel their accounts. However, based on the low sample size of 36, one must not 

extrapolate to the boarder population, especially to those primary and secondary students with more leisure time and 

less self discipline. In fact, two former Everquest addicts contacted Delwiche and discussed the danger of building class 

around Everquest. The nature of the game is especially alluring to people whose lives are lacking meaning and 

substance. Therefore, students of all ages must be warned the potential risks of addiction and support should be 

available to them when virtual world is adapted in class.          

Another problem in introducing MMOLEs and MMOGs in class is that our classrooms and teaching were not designed 

for this (Prensky, 2006). It would require teachers’ smart thinking and planning to make it work. To do it successfully, it 

is important to know the games and the technology well. Unfortunately, for most teachers, adopting MMOGs and 

MMOLEs in class are relatively new to them. They have not been trained for it and many of them have not even played 

such games before. To fully exploit the power of technology, teachers need adequate training and support (Sandholtz et 

al, 1997). Even though more time and resources for technology training are given, the current methods of professional 

development focus on learning computers rather than on learning how to integrate computers into the curriculum 

(Sandholtz et al, 1997). New forms of teacher development need to be created that show teachers how to use virtual 

worlds to its fullest potential, and at the same time influenced teachers’ attitudes toward teaching, their self-efficacy, and 

their beliefs about their students. Therefore, if we really want to employ virtual world in education, the nature of teacher 

education inevitably has to make some changes.  

One of the major obstacles to overcome, beside technical problem, is that the general view that computer-based games 

are only for fun and not educational (Bitter & Legacy, 2008; Prensky 2006). But many literatures have already provided 

evidence that video and computer game playing, done appropriate, is actually very beneficial to today’s “Digital 

Native” kids, who use them to prepare for life in the 21st century (Prensky, 2006; Galarneau & Zibit, 2007). Also, 

through good game design we can leverage deeper and deeper learning as a form of pleasure in people’s everyday lives, 

without any hint of school or schooling (Gee, 2007). Therefore, it is important to gain the support and acceptance from 

school administrators to experiment this new way of teaching and also let all educators and parents understand the 

educational potential of the increasingly popular technology.  

Students spend much time in virtual environments. However, as reminded by Castronva (2007), they have to be lured 

back to the real world to learn too. To get them back, learning have to apply some of the techniques of applied hedonics. 

The implication is that education will have to become more fun. In fact, teachers can use the principles behind good, 

complex games to make teaching more game-like, and therefore more interesting and engaging to students (Prensky, 

2006).  

Although virtual worlds are good ways of communicating and interacting between students and teachers, this is not a 

substitute for actual face-to-face meetings. When using virtual worlds, there are the downsides in that you lose the body 

language and other more personal aspects. As shown in a study in (Chris Evans, Jing Ping Fan, Lifelong learning 

through the Virtual University, as cited in Wikipedia) that a majority of students have rejected the idea of a completely 

virtual mode of study. From a sound pedagogical perspective, learners still need teacher guidance and assistance in a 

variety of areas for their development (Wang, 2004). 

4. Conclusion 

People are enormously capable when given space and motivation (Galarneau & Zibit, 2007). As we can see, the studies 

showed the effectiveness and potential of virtual world in education, and the results are encouraging. Other research has 

also told us that computer games can be considered powerful tools for increasing learning (Dempsey, Lucassen, et al., 

1998, as cited in Sugumaran, 2008). So, is learning in virtual world the way to go? Delwiche (2003) also reminded us 

that, in most situations, traditional methods of instruction will work just fine. Hence, to make learning more effective, it 

is wise to use more complete and wider variety in learning techniques. That is to integrate both traditional paper based 

and technology based methods. They can be complementing each other and hence a hybrid curriculum might be more 

desirable. Boud (1999) also pointed out that in designing courses, it is critical to constructively align learner’s needs, 

teaching and assessment methods, taking into account socio-cultural factors: learner’s attributes and economics to 

ensure efficiency and cost effectiveness. Technology can help, but it is not a substitute for, careful curriculum planning, 

inspired examples and good teaching paradigms (Stewart, Kemp & Batrum, 2001). It is clear that further research is 

required to explore the psychosocial benefits of learning in the complex but little understood virtual worlds. An 

evidence base should be built for researchers from different disciplines (De Freitas & Griffiths, 2007) and the 

implications for learning design should also be more closely studied. It is critical to understanding how effective 

learning can be achieved through proper integration between pedagogy, organization and technology.  

The idea of using virtual worlds in education and training is relative new to most educators. Nevertheless, educators are 
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the main players in the struggle for positive educational change and must know how to decide on changes and how to 

implement them effectively. Pedagogical innovations and technical improvements in virtual worlds will lead to new 

ways of learning and new models of teaching. It is up to the creativity of educators and to extend the limits of using 

virtual worlds in learning. After all, what is worth fighting is ultimately the needs of learning among and caring for 

students.  

Virtual worlds may soon become one of the most important forums for human interaction, on a level with telephones. In 

that role, they may induce widespread changes in the organization of Earth society (Castronova, 2001). Impact to 

learning and teaching practices is inevitable. Perhaps, what we really need most is a vision of what education will be 

like in the future. As the proverb says, as cited in Galarneau and Zibit (2007), “Vision without action is a dream; action 

without vision, a nightmare.”      
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