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Abstract: Some common educational activities being discussed for fitting 3D virtual worlds 

include the following types: interpersonal role-play, oral production, and traditional 

lecturing [1]. These examples are discussion-based or dialogue-oriented by heavily use of 

the text-typing or voice communication tools in the virtual scenarios. To take more 

advantages of the virtual space for enhancing the learning interactivity, this paper 

demonstrates an example which addresses the interactivities not only among learners by 

texting but also between learners and learning context. Through configuring the Activity 

Awareness (AA) model [2] with our designed learning context and activities for teamwork 

in computer-supported collaborations, we attempt to explore the possibility of enhancing 

interactivities in the virtual worlds, e.g., a learning task requiring learners to manipulate 3D 

virtual objects collaboratively. Rather than using commercial platforms like the Second 

Life, we develop a lightweight yet dedicated system to implement the experiment. Our study 

demonstrates that the AA model is more feasible for enhancing the interactivity among 

learners in the learning environment than discussion-based activity is in the 3D virtual 

learning worlds. 
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Introduction 

 

There has been an increasing research interest of the 3D multi-user environment in 

education since the MMORPG (Massively Multiplayer Online Role-Playing Game) has 

been introduced to the world, such as the World of Warcraft (WoW) and Ultima Online. 

However, educators confront challenges when they try to use this kind of 3D virtual worlds 

as a supplementary virtual learning material. Traditional 2D web pages with learning 

content, group video conference, asynchronous forum, email or instant messaging system 

may need to be reconfigured with a 3D rendering engine. Also, some different mechanism 

may require being reconsidered for 3D multi-user information sharing and distributing 

system. Resembling a classic type of lecturing class directly in such a virtual world is an 

easier and popular way. This method could enlarge the number of audience comparing to 

the restricted physical classrooms; however, it doesn ? t certainly increase the interactivity 

that are important for learning community and learning outcomes among learners in the 

learning context. 

To testify and provide other feasible examples to fill the gap, we conducted the AA 

model to design a thematic learning activity for compromising with the taking of the 3D 

multi-user virtual worlds as learning environment. By reviewing guidelines and principles 

of pedagogies, we combined with educational theories and practical system designs to 
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establish a collaborative type of learning activity to enhance the interactivity mentioned in 

the previous paragraph. We implemented a web-based 3D multi-user system, along with a 

small projectile motion learning activity called virtual parabola festival. The AA model was 

introduced to design various collaborative learning tasks and system functions in this 

activity for triggering the interactivity among learners, between learners and the learning 

context as well as the learning contents. The practice which the AA model could be used to 

enhance the interaction in the virtual shared activities will be discussed in section 3. Since 

the platform is created by researchers, the database and the designated learning data could 

be easily accessed. 

Comparing to other similar studies which use existing Second Life or other 

commercial platforms as experiment environment, our study initiated from the very 

beginning by asking a fundamental question: What mechanism and principles should be 

considered for designing a 3D virtual learning system in order to support learning 

collaborative activities? Not only engaged in theorizing, we also developed a lightweight 

system for empirical test to confirm the feasibility. We have the experiment executed by the 

system programmers, educators and testers to verify that the AA models can enhance the 

virtual learning interactivities in the 3D virtual worlds.  

 

 

1. Learning examples in the Second Life 

 

Jaeger [1] proposed an evaluation framework for educational activities in virtual 

worlds based on Media Richness and Task Closure Theories from Management Information 

Systems. He used three types of educational activities in the Kamimo virtual campus project 

in the Second Life to find out which type was more appropriate for such kind of learning 

environment. 

 

1.1 Interpersonal role-play 

 

In this scenario, students were divided into four teams, a buyer team and three 

vendor teams. Their avatars were gathered in a 3D meeting room for role playing the @
Response to Request-For-Proposal A  activity. The activity is usually developed in a 

classroom, and is obviously easy to be represented in the 3D virtual world. Fig. 1 shows that 

the activity is discussion-based via texting or voice communication. Learners interact with 

each other rather than between a learner and the 3D learning context. 

 

 
Fig. 1. Discussion-based activity 
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1.2 Breaking into conversations 

 

This activity demonstrated how to people interaction in a polite way. The main 

technique was to have a buddy group discuss a topic and sit around a campfire when another 

buddy group broke into their conversation in a polite way. Moreover, the interactivity still 

focused on the learners, leaving out the 3D stage settings, objects, and insignificant 

elements. The scenario could be implemented by replacing the conference table with a 

campfire shown on the figure 1. 

 

1.3 Traditional lecturing  

 

Some teachers use the Second Life system to display their slides or teaching materials 

for students as they do in the physical classroom. It is a way of passive learning since there is 

bare interaction among learners or between teachers and learners. 

The results of Jaeger ? s study shows that 
@
Interpersonal role playA  and 

@
Breaking into 

conversationsA  have greater potential to be successfully implemented  than 
@ B C D E F G F H I D J

l
K L G M C F I N A F I G O K P K L H I E Q F R K S

 Although the Second Life provides a universal platform for 

any possible virtual educational activities, there is still time and space to modify various 

educational activities each time. That is why we must respond to interactions between the 

system and activity designs. 

 

 

2. The Activity Awareness Model to Enhance Interactivity in Learning 
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3. Design of the System and Learning Activity 

 � ] \ U d Y d U e W e X k r Y d W ` Y U \ X U d Y a h Y e U e c e ^ Y V ] Z W W ^ U d Z f j f Z k f ] ] d h Y ^ c X Y ^ W V W e g W f e gl | � n p
 so does the 3D virtual learning space. We designed a thematic learning activity 

including series of tasks - the virtual parabola festival, to bring the AA model into practice 

in our small yet dedicated 3D virtual space named 

Z h Y x Y ] Z � f g f Z U X � f X X U g Y � x � � � [
 

{ h Y ` U f eU d Z f j f Z k f ] ^ Y \ X W k Y ^ f e Z h Y j f V Z c U X r c f X ^ f e g ] U ] ] Y V f Y ] W _ Z U ] b ] f e Z h Y X Y U V e f e g ] d Y e U V f W ] p U e ^Z a W b f e ^ ] W _ Z U ] b ] U V Y ^ Y ] f g e Y ^ s Z h W ] Y _ W V f e ^ f j f ^ c U X ] U e ^ Z h W ] Y _ W V Z Y U ` d W X X U r W V U Z f W e [
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Discussion and Conclusion 

 

Comparing to the discussion-based activities, the AA model could enhance 

interactivities among learners and between learners and the learning context in the 3D 

virtual worlds. Although the AA model is easy to implement and to be testified in a real 

classroom, it is seldom discussed in the 3D virtual worlds. One reason may be that educators 

lack the experiences to either develop a complex activity in a commercial platform or learn 

how to bring the script alive in the Second Life, thus leave the learning context for only 

background decorated curtains on the stage. We tried to design more interactive activities 

with our own applied system supports and empirically confirmed that the AA model could 

be improved and configured for learning in the 3D virtual worlds, not only for science 

education but also for any other virtual collaborative activities to enhance interactivities in 

many aspects, increase the bonding of learners, learning context and learning activity, and 

thus promote the learning performance accordingly. 
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