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Abstract 

With the emergence of 3D virtual environments like Second-Life providing new 

avenues in education, expression and interaction, it begs to question the effectiveness of 

learning in such environments for its relevance and meaning to the user. 

Much research has propounded the advantages of technology in learning. In our 

previous study with a group of trainee teachers in digital 3-Dimensional Art-making, we 

found that virtual environments like Second-Life surpasses the physical limitations one 

usually associates with a traditional ‘real world’ art studio. Virtual environments open up 

possibilities in art making. For instance, students can defy natural laws of physics and 

gravity as well as have little constraint on scale and space. Most importantly, among the 

Millennial Generation (Strauss & Howe, 1991) the 3D virtual environment is fast 

becoming the defacto paradigm through which they learn, see and experience things like 

knowledge, pleasure and entertainment. In the wake of constructivism and problem-based 

learning (PBL), many educators are re-looking at traditional approaches to learning and 

training. In such an environment, we would like to question the following: 

1. Can learning of concepts and principles of image-making take place in a 3D 

multi-user virtual environment (MUVE) using PBL and constructivist approach? 

2. Will there be transference of learning to real-life context? 

Our study shows that 3D MUVE provides opportunities for art learning. Although the 

aspects of transference are difficult to quantify, active knowledge construction was 

present and the trainee teachers had shown through their works that their acquired 

knowledge was more than what was anticipated. 
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Art Learning in 3D Multi-Users Virtual Environment (MUVE) Space 

 

Introduction 

 

From the extraction of colour pigment in the paintings of Lascaux to state-of-the-

art Augmented Reality works, the use of emergent and new media has been entwined in 

artistic expression since the beginning of civilisation. Eijck and Claxton (2008) 

passionately argue that we should appreciate “the nature of technology in its own right as 

a human practice that may exist in relation with a multitude of understandings of the 

natural world”. They further explain that  

 

[A]s such, knowledge is inherent to the continuously unfolding transaction 

between humans and the environment they collectively modify with respect to 

their needs. Human knowing, such as technology, therefore extends the human 

individual.  

 

In current context, new media technology has come to encompass new platforms for art 

making. Numerous artists have created expressive works utilizing robotics (Christian 

Moeller), bio-science (Eduardo Kac) and virtual environments using a myriad of new 

media found at the intersection of scientific, military and art research today. More 

familiar and immediate impact of new media technology is the commercial exploitation 

through numerous animation films that have given us immense entertainment. Deeper 

reflections on technology reveal that technology is not just a tool to disseminate 
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information or create new information, it has also transformed our consciousness in the 

process. As in any “technologically-informed art” (Ascott, 1999, p.1), the artist seeks not 

only for changes in the structure of their own works but also the viewers’ consciousness. 

Nanjappa & Grant (2003) argue that technology can support “new understanding and 

capabilities, thus offering a cognitive tool to support cognitive and metacognitive 

processes”.  

 

Perspectives on Learning with Technology 

 

With an increase awareness of differences among learners, Jonassen & Grabowski 

have advocated more personalized learning process (as cited in Delfino, Dettori & 

Persico, 2008, p. 195). It is believed that such personalized process will lead to better 

learning outcomes. Delfino et al. (2008, p. 195) believe that Virtual Learning 

Communities (VLC) and other Computer Supported Collaborative Learning (CSCL) are 

good ways to reconcile individualization and collaboration. There are several frameworks 

and theories that are imperative to our understanding on how students learn with and 

through technology in both personalized and collaborative manner. Our study is 

fundamentally informed by two of these, namely: Problem-based Learning and 

Constructivism. 

“Leaning in complex and ill-structured domains places significant cognitive 

demands on learners” (Milrad, Spector, & Davidsen, 2003, p. 15). PBL has been a 

popular methodology for effective student-centred learning. Beyond engagement, we 

must also recognize that in our present information age, teaching and learning has to be 
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compatible with how we experience the world today. Learning can no longer be in a 

simple, linear fashion synonymous to the Industrial Age of Henry Ford’s assembly-line, 

where parts-to-whole, inductive approach trickled down to schools’ curriculum (Walling, 

2000, p. 38). Learning and knowledge acquisition in today’s Information Age is complex, 

multi-directional and often, requiring us to break up the whole to investigate the bits-and-

pieces. Our fast-changing and evolving world calls for adults who can identify problems, 

problem-solve, and constantly seek new inventions and ways to improve life. Such 

“problem solving acumen is developed through experience [and] immersion” (Tan, 2007, 

p. 3) and schools should strive to provide opportunities for such engagement.  

Our digital image-making module, a fundamental design course, is conducted for 

the group of trainee teachers using the PBL framework. Design problem is recognized as 

being “among the most ill-structured but meaningful” (Jonassen, 2007, p. 207) of all 

other types of problems. Although Jonassen (2007) opines that design problem is “too 

complex with too many acceptable (or no) acceptable solutions to be amenable to PBL” 

(p. 213), we think that the framework is still useful in structuring trainee teachers’ 

learning experience. A comparison between problem solving and designing by 

McCormick (as cited in Jonassen, Howland, Marra, & Crismond, 2008, p.170) 

illuminates the similarities: 

Problem Solving Designing 

Define the problem Identify a need or opportunity 

Develop alternative solutions Generate a design 

Select the solution Plan and make a solution 

Implement and evaluate the solution Evaluate and reflect on solution 
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Design problems share many characteristics that are considered crucial in PBL approach, 

which help foster desirable skills and attributes in students. Ill-structured problems, as in 

design, are much favoured by PBL as students are forced to “master the art of intuitive 

leap in the process of solving the problem” (Tan, 2007, p.7). Such problem solving skills 

are difficult, if not impossible to ‘teach’. Only numerous opportunities for immersion can 

help nurture in students this acumen.  

Technology as in this case, 3D MUVE, supports PBL that traditional classroom 

environment sometimes cannot adequately sustain. Using ICT in everyday classroom is 

no longer considered as something new and unheard of. Our youth literally grow up with 

computers; it is in this new paradigm that they think, feel and learn. As educators, we 

must recognize that cultural artifacts like computers have already been deeply imbued in 

their psyche. Unfortunately, many educators see technology as merely a ‘tool’ that they 

are forced to infuse into their teaching. Many are at a loss at how technology can be 

incorporated meaningfully in their classroom teaching without it being a chore to their 

lesson planning. Researches have advocated the corresponding relationship between 

constructivism and technology (Nanjappa & Grant, 2003). Jonassen, Peck and Wilson 

(1999, p. 4) have argued that “students learn from thinking”, not from teachers or 

technologies and that thinking come about through engagement in activity.  

Constructivism considers learning as an active process with which a person 

interacts with the environment in a reciprocal fashion. The skills and knowledge 

acquired, argues Constructivism, will have more meaning if they are learned in contexts 

in which the students can relate to (Jonassen et al. 1999, p. 5). The activities within this 
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context not only relate to students readily, they are also more authentic. Jonassen et al. 

(1999, p. 9) identify one of the common sins that we as educators are guilty of – over-

simplification of ideas. Educators often simplify complex concepts into bite-size so as to 

transmit them easily to students. PBL and constructivism believe that knowledge is 

constructed from active participation that ensures higher order thinking so that students 

will not develop oversimplified views of the world. Design problems, with many 

similarities to PBL and constructivism, thus weave together an intricate lattice of 

learning. 

 

Course module 

 

The group of trainee teachers is in their first year of the Diploma in Art Education 

Program. The Diploma in Art Education is a two-year program with intake of trainee 

teachers with prior art background. Their training in art is diverse, ranging from the Fine-

Arts to jewellery-design. However, not all of them are familiar with photography and 

none of them are familiar with Second-Life. The integration of image-making in Second 

Life is new to all in the group.  

Adopting PBL framework and guided by constructivism, the aim of the module is 

to introduce trainee teachers to 2D digital image-making. Trainee teachers would be 

acquainted with digital technologies and terminologies, foundational photography skills 

like camera handling, image aesthetics and basic skills of digital image manipulation 

software. 
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Trainee teachers are given time to explore on their own in Second Life, be 

familiar with the various functions in this virtual world and the Second Life client 

software. Collaborative learning, another complementary practice to constructivism, is 

infused through pair-work for Project 1. The ill-structured task in Project 2 is designed to 

give trainee teachers room for interpretation and application of their knowledge in image-

making. 

As part of the overall course, a two part 2-hour real-time virtual lecture in Second 

Life was given by a Design Professional from the USA. The main emphasis of the lecture 

was on compositional skills and aesthetics, which were explained visually and 3-

Dimensionally in Second Life. This lecture segment then led towards Project 1. 

 

Project 1 

 

 Trainee teachers’ first project was to accomplish the compositional skills covered in 

their virtual-world lesson. This first project would be done in pairs and both trainee 

teachers were to go into ‘Second Life’ to accomplish the following photographic 

composition requirements through the snapshot ability in the Second Life Client 

software. 

 Trainee teachers were required to take three photos of each compositional concepts 

and principles (1-13) and save them in their thumb-drive for submission. The 

compositional concepts and principles are as follows: 

1. Traditional Formal Portrait Composition  

2. Active (modern) Portrait Composition:  influenced by motion picture 
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3. “Miksang” - serenity and simplicity 

4. Rule of thirds (points of interest at intersection) 

5. L-shapes in your composition 

6. Symmetrical balance 

7. Asymmetrical balance 

8. Leading lines and curves 

9. Framing and depth: Emphasis of foreground and background 

10.  Active space - An area of frame that is left open to allow the subject to move or 

look into 

11.  Perspective: The play of convergent lines 

12.  Alternative and non conventional perspective 

13.  Line of action with the rule of odds 

 

Project 2 

 

Unlike Project 1, Project 2 was an individual work. It required the trainee teachers 

to look beyond the frame of the digital image and investigate the relationship between the 

image, its physical shape and size, its mode of presentation as well as its choice of 

location. This project assisted in looking at Digital Imaging as a whole package instead of 

concentrating on just the printed image alone. Trainee teachers were to produce images 

that utilised elements like colour, clarity, scale, placements, shape, etc. to establish and 

communicate the theme of the image. Trainee teachers would then present their final 

works in class, or they could choose site-specific locations for their presentation. The 
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process by which the trainee teachers went about completing the project was decided by 

the trainee teachers themselves. During the course of the project, trainee teachers could 

consult the instructor and would need to source for their own materials. 

 

Example of a typical artwork for Project 2 

 

A trainee teacher may be working on the theme that combines elements of sea 

shells and the human female body. The trainee teacher could start by taking photographic 

studies of several selected sea shells, manipulate the images in Photoshop, and print the 

final images out on a piece of inkjet tattoo sheet to be transferred to a physical body. At 

this point, trainee teacher could stop here and present the printed works on his or her 

body. Thus, in this example, we see how the idea of sea shells and the human body 

translates to a tattoo work that is presented on a real human body. 

 

Methodology 

 

An email questionnaire was conducted after Project 1 to understand the learning 

experiences of the trainee teachers. One of the main advantages of this asynchronous mail 

questionnaire is the absence of interviewer bias since the interviewer is not present to 

influence interviewee’s responses (Oppenheim, 1986, p. 33). However, we acknowledge 

the limits that such a questionnaire presents. The questions formulated are simpler (as 

compared to interview) and therefore, the responses from some trainee teachers can be 

rather short and “no probes [could be] requested” (Oppenheim, 1986, p.3 3). Although 
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large scale mail questionnaires often have poor response rate, our responses from this 

group of trainee teachers were high. A total of 18 trainee teachers responded out a class 

of 25 (i.e. 72%). Most of the responses came in within two-days that the questionnaire 

was emailed. Therefore, we can eliminate the potential bias resulting from late responses, 

which Oppenheim (1986) warns as being “similar to nonrespondents” (p. 34). 

To augment and compare the data collected from the mail questionnaire, video 

recordings of the classes were also made. Analysis of trainee teachers’ interaction during 

class is important and served as an extra source of information with which the data 

collected from the questionnaire could be compared.  

A qualitative analysis of their completed works in Project 2 serves to surface their 

understanding of concepts and principles learned. In addition, we also looked out for 

signs of transference and application of these principles and concepts in the project. 

 

Analysis of Trainee Teachers’ Survey 

 

The survey is designed around three themes. These themes are important as they 

shed light on trainee teachers’ learning experiences in a 3D MUVE, Second Life. These 

themes reveal if crucial conditions advocated by PBL and constructivism were present in 

helping the trainee teachers learn. 

 

Collaboration 

 

Trainee teachers worked in pairs for Project 1 where they were tasked to take 3 

pictures in Second Life for each concept and principle in photography. All the trainee 
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teachers surveyed found that working in pairs helped in overcoming difficulties that they 

encountered during the class and allowed them different perspectives in their learning. 

Samples of trainee teachers’ survey: 

 

[…]difficulties were quickly overcome with our teamwork. 

 

Many times, my group member and I had conflicting interests in defining what a 

certain compositional ‘rule’ should look like. If I were to complete the task on my 

own, I would not have been able to receive and acknowledge another person’s 

perception. 

 

They cited good working relationship with partner as key in motivating them to 

complete the task. The most common strategy that trainee teachers used for their 

collaboration was division of labour. However, communication was frequent even as 

different roles and responsibilities were worked out between the pairs. Many mentioned 

that they discussed about the pictures they had taken with their partners: 

 

It was nice working as a group, we can discuss and combine effort to get the job 

done. I enjoy the process of working and not so much for the end products. 

 

Jonassen et al. (1999) have pointed out the most obvious way of collaboration, 

“conversation”. Collaboration requires learners to “socially negotiate a common 

understanding of the task and the methods they will use to accomplish it” (p. 10). This 

social interaction among the trainee teachers, which involves “externalization of one’s 
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own thoughts, as well as feedback from peers, also plays a significant role in modern 

PBL” (Fung, Ledesma, & Silander, 2007, p. 41). Besides data in the survey stating that 

collaboration was present, we also observed such collaborative behaviour in our video 

recordings. Trainee teachers not only sought collaboration from their partners, they also 

did so with other classmates. Beyond the confines of the Macintosh Lab, collaboration 

might have continued in Second Life but since class time was allocated for Project 1, 

there was no mention of collaboration via Second Life. We also believe that technical 

limitations and difficulties like slow internet speed and incompatible computer hardware 

at home, as mentioned by a few trainee teachers, might have deterred trainee teachers 

from collaborating further via Second Life outside classroom hours. Nonetheless, active 

collaboration was observed in the video as well as in the survey. 

 

Self-directed and self-regulated learning 

 

Silver & Derry declares that an important feature of PBL is the fostering of 

students’ learning process (cited in Tan, 2007, p. 41). Students are constantly challenged 

to change their thinking while looking for ways to solve the problem. Students may 

utilize strategies like writing down their ideas, drawing diagrams or describing them 

during discussion that help students solve the problems. The learning process, which is 

self-directed and a primary feature of PBL, requires learners to take on responsibility for 

knowledge acquisition (Tan, 2007, p. 10). Self-directed learning cannot be successful if 

self-regulation, a complementary learning disposition, is absent. Zimmerman considers 

self-regulation to be “self-generated thoughts, feelings, and actions that are planned and 
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cyclically adapted to the attainment of personal goals” (as cited in Beishuizen, 2008, p. 

183). 

Samples of trainee teachers’ survey: 

 

[…] we changed our plans a few times. However, it was all within the process of 

improvisation and enhancement of picture quality. 

 

I made various short term goals during the process stages and made sure that I 

meet them. 

 

I ensure [that I have] discipline in completing the task according to the time 

given. 

 

The survey data shows that opportunities for trainee teachers to collaborate 

require them to discuss and define the goals with their partners at the initial stage of 

Project 1. The data also shows that many trainee teachers developed processes to check 

on their own progress. Beishuizen’s (2008, p. 191) research asserts that community of 

learners have potentials for nurturing independent self-regulated learners. Our survey 

data resonates with similar results. 

 

Knowledge Construction/Acquisition 

 

All the trainee teachers in the survey mentioned that they learned through doing 

their own research, online and otherwise, working with their partners and re-visiting the 
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video documentation of the lessons conducted in Second-Life during the process of 

completing the task. All but one trainee teacher was reluctant to approach the instructor 

as she was afraid that the instructor would have a negative impression of her. In fact, 

most trainee teachers indicated that they would try to solve the problems themselves first, 

followed by asking their group members, classmates and lastly, the instructor. The 

following are examples of trainee teachers’ responses when asked how they overcame 

their difficulties. 

Samples of trainee teachers’ survey: 

 

We [had] trials and errors […] 

 

Just keep doing and don’t give up. 

 

We just practised the controls more until we got the hang of it and helped each 

other […] 

 

Jonassen et al. (1999) have stated that “The important point is that the role of 

teachers and technologies in learning is indirect.” Instructors and technology support 

learning but learning occurs through thinking; and thinking is “engaged by activity” 

(Jonassen et al. 1999). “New experiences often provide a discrepancy between what 

learners observe and what they understand” (Jonassen et al., 1999, p. 9). The discrepancy 

serves as a “catalyst” for learners to utilize their prior knowledge to make meaning of the 

new experiences and in the process, integrating the new knowledge. The data from the 
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survey discloses such learning occurring in the trainee teachers. Taking risks, trials and 

errors, discussion and reflection became the modes of learning that were common 

features in the survey results and the video analyses. 

 

Analyses of Completed Works 

 

The completed works illustrate ‘meaning making’ which is at the heart of 

constructivism. (Jonassen et al., 1999. p. 3). Through these trainee teachers’ works, we 

see skills and knowledge of photo-imaging being applied differently. Based on each 

trainee teachers’ unique experiences of the learning process, we can infer that these 

trainee teachers construct their own knowledge with the meaning of image-making. Their 

completed works show different interpretations of the concepts and principles learned 

through Project 1. In fact, many of the completed works in Project 2 show evidence of 

these trainee teachers pushing the boundaries of image-making in its fundamental sense. 

Due to the ill-structured nature of Project 2, we see that the skills and knowledge present 

in these works as beyond what were required in Project 1. Beyond “synthesis and 

integration of new knowledge”, “harnessing of a variety of knowledge sources” is also 

another PBL characteristics (Tan, 2007, p. 7). Based on the analyses of the trainee 

teachers’ works and the quality of them, we would like to think that ‘transference’ of 

learned concepts and knowledge is present but the transference, viewed in terms of 

applied skills and knowledge, has evolved during the process of learning. This 

evolvement is the interaction of new knowledge with previous knowledge in each 

individual. It would be futile for us to have a checklist to tick against what concepts and 
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skills are learned from Project 1 and transferred in its purest form in Project 2 as each 

trainee teacher came to this class with their own tacit knowledge of image-making and 

this pre-existing knowledge adapts and evolves with new learning. As mentioned by 

Jonassen et al. (1999), “[a] great deal of recent research has shown that learning that are 

situated in some meaningful real world task or simulated in some case-based or problem-

based learning environment are not only better understood, but also are most consistently 

transferred to new situations” (p.10).   

 

Implications for Teaching 

 

The research shows the potentials a 3D MUVE has in being a learning 

environment that facilitates active participation and high interactivity among a group of 

trainee teachers. Steffens (2008) in trying to comprehend the complexity of relationship 

between technology and learning believes that “technological innovations may not 

influence learning outcomes directly, their influence may be mediated by the learning 

environment in which they are used” (p. 227). This research, which is influenced by 

constructivism and adopts a PBL approach, consists of ill-structured but authentic 

activities where trainee teachers are engaged in thinking and when learning occurred. We 

cannot be presumptuous and claim that learning of image-making concepts and principles 

began only in Project 1. Nevertheless, we can infer from the trainee teachers’ completed 

works and survey that active engagement was present and knowledge in image-making 

was indeed uniquely constructed in each individual. This brings us to the fact that “the 

quality of the learner’s activity, the support they obtain from a learning community and 
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the nature of the resources available to them in their learning place are the three sets of 

factors most influential in determining the success of learning” (Goodyear & Jones, 2003, 

p. 30). 

With constructivism, the setting in which we construct and experience ideas is 

crucial. “[T]he more directly and interactively we experience things, the more knowledge 

about it we are likely to construct” (Jonassen et al., 1999, p. 4). Technology cannot be 

viewed in isolation. It is how we integrate it so that it becomes part of the whole learning 

experience that will impact students’ learning. Therefore, what we can safely presuppose 

is that learning of concepts and principles in image-making is very likely to have 

occurred as a result of the 3D MUVE learning environment and the tasks designed. These 

elements had been significant in permitting trainee teachers to integrate their new 

experiences with prior knowledge and experiences, resulting in new understanding. It is 

also imperative to remember that all the trainee teachers in this study have some form of 

art training. The teaching and learning in art is very similar to PBL, as mentioned earlier 

in our discussion on design-problem, with constructivism running through the course of 

the process. Hardy (1999) has succinctly summarizes the process of learning in art - 

“[f]or an artist, there really is no substantial difference between creating and learning: 

learning takes place during the creative process itself, while creation is a mode of 

learning” (p. 249). There are certainly areas of confluences among art, technology, PBL 

and constructivism. We hope that this research will serve to encourage educators to 

explore more areas for forging meaningful learning and teaching with technology. 
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