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Preface

Imagine an experience, so immersive that your heart beats faster, your blood
pressure rises and you cannot wait to get to class to do it again. Such has been the
attraction of the use of virtual worlds in higher education since their emergence in
the 1980s and their ascendance to the peak of their popularity in 2007.

Now ten years later, the authors of this edited book take the reader on a journey
of creative discovery as they share their research and teaching practice utilising
virtual worlds as platforms for engaging their students in immersive authentic
learning experiences across a broad range of disciplinary fields. The authors share
their pedagogical approaches to harness the affordances of virtual worlds to
introduce students to contemporary issues such as the environmental, social and
economic challenges facing humanity in the twenty-first century, engaging with
cultural diversity, the restorative effects of natural environments and sustainability.

The affordances of virtual worlds as authentic environments that can provide
situated learning in simulated environments are showcased with practical examples
drawn from fields as diverse as teacher education, law, languages, sustainability,
computer architecture, business, international relations, health and the arts. The
authors show how they are combining their teaching in virtual worlds with
scholarship as they use their teaching and the virtual world platform as virtual
laboratories for innovative research into new applications of technologies to support
intrinsically motivating experiential learning as well as strategies for enhancing
feedback and assessment within these learning environments.

The authors share both their successes and the challenges they have encountered
and propose strategies for mitigating the issues that can arise when engaging stu-
dents with media-rich online technologies. The insights provided by the authors are
therefore applicable beyond virtual world technologies and will be of interest to
educators, researchers and students across diverse disciplinary fields.

Armidale, Australia Sue Gregory
Rockhampton North, Australia Denise Wood
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Chapter 1
The Affordances of Virtual Worlds
as Authentic, Culturally Diverse Learning
Environments

Denise Wood and Sue Gregory

…our involvement with new technologies generally moves from an ambivalent relationship
with augmented abilities to the ‘dawning of irreversible change’ (Midani cited in Marcus
1996, p. 273).

The history of the application of technologies to support learning and teaching long
predates the emergence of virtual worlds as immersive platforms for engaging
students in authentic, culturally diverse experiential learning activities. Yet the all
too familiar pattern of technological adoption described in Gartner’s Hype Cycle
(2017) has persisted, with an initial trigger (often accompanied by a level of
ambivalence) followed by the peak of inflated expectations, the trough of disillu-
sionment, the slope of enlightenment and then the plateau of productivity. It is at
this ‘plateau of productivity’ stage of the hype cycle that, in Midani’s words, comes
the ‘dawning of irreversible change’ (Midani 1986, cited in Marcus 1996, p. 273),
as educators engage in emerging research, experiment with innovative applications
of virtual worlds to support learning and teaching, and begin to appreciate the
affordances that the technology offers to engage their students.

Such has been the pattern of engagement of teachers in the use of virtual worlds
in higher education since their emergence in the 1980s and their ascendance to the
peak of their popularity in 2007 (Lowendahl 2016). Now ten years later, virtual
worlds are no longer at the peak of the technological hype cycle, having descended
into the ‘trough of disillusionment’ in 2010, ascended to the ‘slope of enlighten-
ment’ in 2014 and having attained the ‘plateau of productivity’ in 2015 (Lowendahl
2016). The potential of virtual worlds as immersive environments engaging stu-
dents in authentic learning activities that can help to facilitate the development
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of the skills required of a twenty-first-century graduate is now being realised. These
skills include problem-solving, the ability to work with others, communication and
appreciation of, and respect for, diversity (Denson and Zhang 2010).

There is a growing body of evidence demonstrating the centrality and impor-
tance of students having the ability to communicate effectively across cultures in
increasingly globalised, multicultural and networked workplaces (Freeman et al.
2009; Leask and Wallace 2011). International research has also demonstrated the
ways in which student experiences with diversity can positively affect other grad-
uate attributes (Denson and Zhang 2010). Intercultural competence is an employ-
ability skill identified by employers as a major factor influencing graduates’
performance in the workplace (CSWDF 2013) and is identified as an important
generic skill in many university graduate attribute profiles (Donelavey 2011; Oliver
2011). Students also need to develop a nuanced understanding of the dynamic and
fluid dimensions of culture (Guo and Jamal 2007) and engage with the contested
nature of essentialist categorisations of culture and diversity (Bozalek 2011).

Deardorff (2006, pp. 247–248) defines intercultural competence as ‘the under-
standing of others’ world views’ and ‘the ability to communicate effectively and
appropriately in intercultural situations based on one’s intercultural knowledge,
skills, and attitudes’. Graduates of the twenty-first century need to be able to
demonstrate intercultural skills such as being able to communicate and work col-
laboratively across cultures, be aware and responsive to others’ world views, have a
deep understanding and knowledge of culture, including contexts, respect and value
other cultures, be open to intercultural learning and to people from other cultures,
and demonstrate the ability to tolerate ambiguity and uncertainty (Deardorff 2006).

It is now well recognised that twenty-first-century graduates need to be able to
respond to complexity and uncertainty (Craft 2006; Florida 2003; McWilliam
2007). One way of equipping our graduates with these employability skills is to
embed creative problem-solving within authentic tasks (Lindsay and Wood 2015)
designed to ‘reflect the way the knowledge will be useful in real life’ (Brown et al.
1989, p. 2). Creative problem-solving involves the development of domain-relevant
skills, creativity-relevant processes and task motivation (Amabile 1996).
Domain-relevant skills are required for learners to understand the full range of
response possibilities from which new responses are to be synthesised, and the
information against which the new responses are to be judged (Csikszentmihalyi
1999). Creativity-relevant processes assist students to respond in ways that extend
their response in a given domain (Dewett 2003), and learning is enhanced when
tasks are intrinsically motivating (Csikszentmihalyi 1999), and authentic.

Brown et al. (1989) argue that learning is a process of enculturation, and students
learn best through situated learning in which the activities are authentic, coherent,
meaningful, purposeful and situated within the practices of the relevant professional
culture. The principles of authentic learning are based on Brown, Collins and
Duguid’s theories of situated cognition and cognitive apprenticeship. Herrington,
Reeves and Oliver’s (2010) authentic learning framework identifies nine elements
of authentic learning: (1) authentic contexts; (2) authentic tasks; (3) access to expert
performances and the modelling of processes; (4) multiple roles and perspectives;

2 D. Wood and S. Gregory



(5) collaborative construction of knowledge; (6) reflection to enable abstractions to
be formed; (7) articulation to enable tacit knowledge to be made explicit;
(8) coaching and scaffolding; and (9) authentic assessment of learning.

The affordances of virtual worlds make these technologically mediated envi-
ronments well suited to facilitating the development of students’ employability skills
including the ability engage in creative problem-solving and to communicate
effectively across cultures through authentic learning activities. An affordance can be
defined as the perceived and actual properties of the technology that determine how
that technology can be used for learning (Salomon 1997, p. 51). Dalgarno and Lee
(2010) have identified five primary affordances of the virtual worlds in higher
education: (1) enhancing spatial knowledge representation of the explored domain;
(2) enabling experiential learning activities that would be impractical or impossible
to undertake in the ‘real world’; (3) facilitating intrinsically motivating learning
tasks; (4) providing learning opportunities that support the transfer of knowledge and
skills to ‘real’ situations through contextualisation of learning; and (5) facilitating
rich and effective collaborative learning tasks. Similarly, Savin-Baden et al. (2010)
suggest that the affordances of virtual worlds make them ideally suited for scenarios,
simulations and role-plays, and activities involving teamwork or team building.
Thus, virtual worlds provide an ideal medium for engaging students in collaborative,
intrinsically motivating, authentic learning activities that enable them to develop
graduate employability skills including creative problem-solving, and cultural
understanding while facilitating the transfer of knowledge to ‘real’ situations.

In 2009, virtual world academics and researchers from Australian and New
Zealand decided to join forces to form the Australian and New Zealand Virtual
Worlds Working Group (VWWG). The VWWG began with ten members and has
since grown to approximately 200, with most educational institutions represented in
the group. Members have come and gone but the numbers remain steady. The
members range from a vast variety of disciplines with academics involved in
teaching and research: Higher Degree Research candidates, project managers,
virtual world builders and developers, and educators in the VET sector. The aca-
demics and researchers collaborate to identify research gaps and providing best
practices in the use of virtual worlds for teaching and learning. Members were
invited to contribute to this book, of which there are ten chapters from esteemed
authors from across the two countries. They share their experiences of engaging
students in authentic learning activities designed to facilitate the development of
their technical and employability skills by utilising the affordances of the virtual
world platform.

In the first chapter, Marcia Thorne and Colin MacGregor describe the use of
virtual worlds in a blended learning approach to provide their students with
authentic learning activities designed to facilitate students’ ability to apply
real-world critical thinking and problem-solving relating to environmental, social
and economic challenges facing humanity in the twenty-first century. Applying a
communal constructivist learning approach, the authors found that the authentic
learning activities undertaken in the virtual world supported knowledge sharing
between students, and enhanced their creative and problem-solving abilities as they

1 The Affordances of Virtual Worlds as Authentic, Culturally … 3



engaged with virtual spaces that provide an online representation of real-world
sustainability projects, and provided teachers and students with access to profes-
sional global sustainability networks.

In Chap. 2, Debbie Corder and Alice U-Mackey discuss their use of the virtual
world for facilitating the development of students’ intercultural competence in a
first-year module. The authors explore the symbiotic synergies between the affor-
dances of virtual worlds for intercultural competence development, and the need for
intercultural competence for effective engagement in virtual worlds. The authors
describe the pedagogical approach adopted, including introducing students to
intercultural competence theory and tools for intercultural competence develop-
ment, followed by an introduction to sociocultural and sociolinguistic theoretical
concepts. Students were introduced to the virtual world as an example of a different
culture, and the affordances of the platform for developing intercultural competence
were explained. Using a case study approach, the authors describe the complex
interplay between intercultural competence attributes and intercultural encounters in
the virtual world.

The use of virtual worlds as restorative environments is the focus of the third
chapter by Janice Jones, Helen Farley and Angela Murphy. The authors describe
the final stage of a three-year study of future educators’ well-being, awareness of
natural environments and sustainability, and creativity. This third stage of the study
involved an investigation into impact of engaging students in natural-seeming
environments through an immersive virtual world experience on restorative effects
such as reduced attentional fatigue and affective states.

In Chap. 4, Torsten Reiners and colleagues demonstrate a prototype of a
framework (nDiVE), which combines authentic education, gamification, emerging
technology and design-principles used in the game industry to create an engaging
learning space for students and workers in the context of Health and Safety within
Logistics Infrastructures. They describe the nDiVE framework as a potentially
effective approach to providing students with authentic unrestricted and unsuper-
vised exploration of virtual world spaces while also providing them with scripted
guidance and formative feedback; in a sense, the technology provides the expert
guidance that would be available to apprentices in a real-world context.

Chapter 5 focuses on an innovative approach to conducting formative assess-
ment of action-based learning scenarios conducted in the virtual world. The authors,
Ali Fardinpour, Torsten Reiners and Lincoln C. Wood, describe features of the
Action-based Learning Assessment Method (ALAM), which provides formative
assessment of students’ performed goal-oriented actions in a simulated virtual
world environment. Their research aims to provide an automated assessment
solution to the provision of high-level formative feedback in virtual worlds.

In Chap. 6, Scott Grant, Hui Huang and Sarah Pasfield-Neofitou discuss the
potential of virtual worlds for providing authentic study abroad experiences by
engaging students in activities that enable them to develop their language and
communicative competence. The authors explore the impact on students’ level
of foreign language anxiety (FLA) through task-based learning activities in a virtual
world environment that simulates an authentic study abroad experience.

4 D. Wood and S. Gregory



Cognitive engagement in language learning through authentic virtual world
activities is the focus of Chap. 7. In this chapter, Michael Henderson, Lyn
Henderson, Scott Grant and Hui Huang describe eight key affordances of virtual
worlds for teaching and learning of second languages and intercultural awareness.
They suggest that undertaking such activities in virtual worlds can promote
deeper-level thinking processes, providing there is appropriate alignment of the
sequence of tasks and clarity of instructional design to enable students to focus on
thinking about the content rather than instructions.

In Chap. 8, Lisa Jacka and Matthew Hill explore pre-service teachers’ percep-
tions of virtual worlds as having potential for use in their future classrooms. The
authors posit that by increasing future educators’ knowledge about virtual worlds as
both users and to design meaningful learning experiences for their future students, a
higher level of engagement will be achieved.

In Chap. 9, Des Butler describes the use of Second Life machinima facilitated
narratives to support cognitive and imaginative engagement across the under-
graduate law curriculum. He suggests that machinima provides an authentic
learning experience that is a cost-effective means of promoting the imaginative
engagement of students, while assisting cognition, provoking active thinking and
providing contextual clues that aid later recall. He concludes that machinima has the
potential to create authentic learning experiences that can enable students to take an
active and practical role in their learning, while also helping them to appreciate the
relevance to their future professional careers.

The use of virtual worlds to facilitate students’ business decision-making skills is
the focus of Chap. 10 written by Amit Rudra, Bjørn Jæger and Kristine Ludvigsen.
Using a case study approach, the authors discuss the affordances of virtual worlds
for supporting the mediation of tacit knowledge to support decision-making in a
simulated global and distributed business environment.

These examples of the innovative use of virtual worlds to facilitate employability
skills in an authentic learning environment provide evidence that virtual worlds
have indeed now reached the ‘plateau of productivity’ and suggest that their impact,
for at least the authors of this collection, has led to a ‘dawning of irreversible
change’ (Midani 1986). The hype and overinflated expectations of virtual worlds
have now passed, and the experiences that the authors of the following ten chapters
share demonstrate the pedagogical approaches that educators are now employing to
maximise the affordances of virtual worlds in ways that provide an authentic and
engaging learning experience for their students as future professionals.
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Chapter 2
Pedagogy and Learning for Sustainability
in a Virtual World Scaffold

Marcia Thorne and Colin Macgregor

Introduction

The United Nations (UN) proclaimed the years 2005 to 2014 the Decade of
Education for Sustainable Development (UNDESD), and in response many uni-
versities are encouraging education for sustainable development (EfSD) within their
curricula. In 2012, James Cook University (JCU) in Cairns, Australia, introduced
the Bachelor of Sustainability, a cross disciplinary undergraduate degree offering
majors in business, science, and social science. A key strategic intention of JCU is
to better meet sustainable education and lifestyle outcomes, while also responding
to an expanding green job sector looking for sustainability professionals.

This chapter presents a case study of the use of Second Life, a virtual world, to
augment sustainability learning in EV2011 The Case for Sustainability, a core
second year subject in the Bachelor of Sustainability, presented at JCU for the first
time in 2013. Second Life was created by and is hosted by Linden Lab, a private
company established in 1999 to provide shared 3D entertainment and learning
opportunities. Second Life was made available to the public in 2003 (Linden
Research Inc 2016). In this learning activity, exploratory learning in Second Life
was free for the university and for students.

Sustainability learning typically involves practical application of real-world
critical thinking and problem-solving experiences (Orr 1996; Sipos et al. 2008).
Cortese and McDonough (2001) contend that real-world problems provide a solid
foundation for EfSD learning experiences. These authors also emphasise, ‘we must
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increase group work learning so students may be able to effectively collaborate as
managers and leaders on complex problems’ (Cortese and McDonough 2001, p. 3).

Being a virtual world, Second Life can simulate real-world situations and can
provide opportunities for students to deal with challenges (albeit virtual challenges)
in a collaborative manner. In effect, virtual world sustainability-related sites provide
a platform to experience sustainability initiatives and as such they facilitate
problem-oriented, place-based learning (POPBL) (Sipos et al. 2008). Some virtual
worlds within Second Life are a virtual presence for a real-world place or activity
(e.g. part of a university campus). These offer students tangible real-world con-
nections. Others exist only as a virtual world. However, real-world linkages were
not important in achieving the subject learning outcomes.

The capacity and affordances of virtual worlds and Second Life in higher edu-
cation learning is subject to robust exploration as increased use of virtual world
pedagogy in tertiary education is encouraged (Ahmad et al. 2011; Jarmon et al.
2009; Siragusa et al. 2007). Virtual worlds are well suited to project-based expe-
riential learning (Jarmon et al. 2009; Yalcinalp et al. 2012), and Second Life is the
most popular tertiary virtual world learning platform in the UK (Warburton 2009).
In Australia, the Virtual Worlds Working Group (VWWG) was formed in 2009
to support teaching and learning in virtual worlds, and the group has members
from over 54 higher education institutions in Australia and New Zealand
(www.vwwg.info).

This subject departed from solely positioning sustainability learning in a
real-world context and extended student learning experiences to enhance learner
engagement to better meet subject learning outcomes and develop graduate attri-
butes (Ahmad et al. 2011; Dawley 2009; Garrison and Kanuka 2004; Jarmon et al.
2009; Raes et al. 2012; Siragusa et al. 2007; Warburton 2009). The specific subject
learning outcomes and graduate attributes of EV2011 are explored in the method-
ology section of this chapter and are listed in Fig. 1.1.

Working in pairs, students undertook a review and comparison of Etopia Island
Community, a virtual world in Second Life dedicated to advancing sustainability, by
comparing it with one other sustainability focused virtual world in Second Life
identified by the class tutor. The review framework was constructed by teaching
staff to meet subject learning outcomes and graduate attributes and resembled an
explore, review, compare, evaluate and disseminate process (see theoretical
framework in Table 2.1). The review process involved students in: developing
familiarity with Second Life in-world protocols, conceptual understandings of the
sustainability issues presented in Second Life, appraisal of the effectiveness of the
sustainability messages presented, and evaluation and comparison of the two sus-
tainability focused virtual worlds as tools to support education for sustainability.
After discussion and evaluation, students presented team findings in real-world
assessable written and oral formats. A real-world assessment format was chosen to
authenticate learning tasks, as virtual world assessment rubrics require further
development (Reiners et al. 2011).
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Fig. 2.1 Student tasks and EV2011 learning outcomes and graduate attributes

Table 2.1 Theoretical framework for blended learning in Second Life

Theoretical Framework for Blended Learning for Sustainability in a virtual world

Recognise the
importance of:

To develop a: To achieve:

Considerations for
virtual world teaching
and learning
Technical
infrastructure,
immersion and
socialisation
(Warburton 2009)

Community of Inquiry
(CoI)
Cognitive, social and
teaching presences
(Dawley 2009; Garrison
and Kanuda 2004)

Communal Constructivist Learning
Interact with the environment,
collaborate, dynamic knowledge
construction, publish (Girvan and Savage
2010)

Desired competency: Desired competency: Desired competency:

Engagement with
Second Life space

Interaction with Second
Life, peers and learning
activity

Collate and present findings
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Theoretical Framework

A blended learning environment supported the theoretical framework of EV2011s
virtual world learning activity (Garrison and Kanuka 2004). Identifying and
adopting theoretically appropriate pedagogy to match the student cohort was
important (Dawley 2009; Girvan and Savage 2010; Lorenzo et al. 2012). Pedagogy
was informed by a number of theoretical frameworks, as depicted in Table 2.1. This
‘assemblage’ of virtual world pedagogical theories afforded development of a
structured praxis inclusive of critical and reflective thinking suitable for the diverse
needs of a multi-age student cohort with varied computer skills (Garrison and
Kanuka 2004; Kozan and Richardson 2014; Traphagan et al. 2010).

All 28 students in EV2011 were new to Second Life, and most were not regular
computer game players. A third of the cohort expressed concern about the relevance
of situating sustainability learning in a virtual world. Therefore, when introducing
the learning task, Warburton’s considerations for teaching and learning were
adopted. The aim was to allow time and provide support to students as they became
familiar with the technical infrastructure, immersion in the Second Life space, and
the in-world socialisation protocols (2009). Time spent gaining familiarity with
navigating and communicating in Second Life proved to be an essential foundation
to learning in this particular virtual world.

A Community of Inquiry (CoI) learning space was established to support cog-
nitive, social and teaching presences (Dawley 2009; Garrison and Kanuka 2004;
Lorenzo et al. 2012). The CoI supports interactive oral and written communication
in a blended learning environment and fosters higher order learning through critical
discourse and reflective thinking (Garrison and Kanuka 2004). The desired teaching
outcome was competent interaction with Second Life, peers and the learning
activity. This occurred through in-world communications as students attended
in-world talks and events and communicated with their study pair and with peers.
A CoI learning space also existed in the real world as students interacted with each
other, tutors and reference materials.

A communal constructivist learning space (Girvan and Savage 2010) was
established to complement the CoI. In communal constructivist learning, students
interact with the environment (in this case, Second Life) and actively collaborate and
engage in: knowledge construction, publishing that knowledge and transferring that
knowledge between groups within a dynamic and adaptive learning environment
(Girvan and Savage 2010). In EV2011, it was found that students recognised the
support this learning space provided and were generally very motivated to engage.

Context

JCU’s Bachelor of Sustainability is a multidisciplinary degree offering science,
business and social science majors. In 2013, the degree sat within the Faculty of
Science and Engineering with collaborative delivery involving five schools: Earth
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and Environmental Sciences, Education, Marine and Tropical Biology, Business,
Arts and Social Sciences. EV2011 builds on understanding and knowledge gained
in the first year subject, EV1011 Introduction to Sustainability. Therefore, EV2011
students have a rudimentary understanding of the considerable environmental,
social and economic challenges facing humanity in the twenty-first century and are
developing an appreciation for the philosophy and ethics foundational to a sus-
tainability vision. EV2011 also provides students with the opportunity to explore,
compare and contrast a variety of sustainability case studies such as: natural
resource management, energy generation and distribution, forest management,
community development and planning, sustainable towns and cities, sustainable
design and use of technology, climate change adaptation, sustainable decision-
making, and policy development. Teaching and learning in EV2011 involves guest
lecturers and tutorial and workshop activities employing a variety of engagement
techniques and media, for example, fieldwork, student presentations, creation of an
ePortfolio, as well as the Second Life virtual world exploratory learning activity.

Methods

The Second Life virtual world learning activity took place over two, 2-h class
tutorials in a computer laboratory. The 2013 student cohort of 28 was divided into
two groups of equal size, necessitating a repeat of each tutorial. In the first virtual
world tutorial, students were introduced to Etopia Island Community, a virtual
world in Second Life dedicated to advancing sustainability, and students learnt the
in-world protocols. In the second tutorial, students continued with exploratory
learning, addressing learning tasks that were designed to allow students to fulfil the
subject’s learning outcomes (see Fig. 1.1). Specific activities in these tutorials are
discussed more fully in the following paragraphs. Note that tutor support was
available throughout the learning process to assist students gain familiarity with the
medium and to assist them in understanding the requirements of the learning tasks.
Note also that the Second Life client had previously been installed in the computer
laboratory by university IT personnel.

In tutorial one, students were introduced to Second Life via an in-world
demonstration with a live application of Second Life projected onto a screen to
assist students to familiarise themselves with the Second Life space. This direct and
demonstrated instruction session was foundational to creating a collaborative
learning process (Dawley 2009) and instrumental in establishing a CoI (Garrison
and Kanuka 2004). Students met the ‘avatars’ (in-world identities) of the class
tutors and learnt rudimentary navigation procedures. Students created an account by
joining Second Life (free of charge), whereupon they created their own avatar.
Approximately thirty minutes of guided instruction about the specifics of Second
Life prepared students for individual and team exploratory learning. This included
rudimentary instructions about ‘teleporting’, navigating, communicating (including
instant messaging—IM), avatar animation, menu locations and changing avatar
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appearance. Several URLs for tutorial videos were provided. These offered
instructions on how to: connect with Second Life communities, find interesting
places and how to approach and chat with other ‘residents’ (virtual world users). As
Second Life is an open community, students were briefed about ‘griefers’ (virtual
world bullies) and the correct response protocol. Students were also shown how to:
a) install the Second Life client software on personal computers for out of labo-
ratory access to Second Life; b) take in-world photographs and copy and paste these
into Paint and Word, as a basis for the review tasks; and c) co-ordinate the local
time zone within Second Life time in order to attend in-world events.

After gaining familiarity with Etopia Island Community (approximately halfway
through the first tutorial), students self-selected into teams of two and were pro-
vided with the learning tasks. Class tutors randomly nominated each team their
comparative sustainability focused virtual world from the following list: CNDG
Virtual Campus, The Frontier Project HUB, Four Bridges Innovation Centre
South, Loving the Rainforest and the Giving Circles Network, all separate ‘islands’
(virtual worlds) within Second Life. Students assessed each of their virtual worlds
by examining their contribution to sustainability learning from a triple-bottom-line
perspective (environment, economic and equity). Class tutors provided one-to-one
assistance as required but it was evident that peer-to-peer learning was also taking
place during tutorials.

Team reviews of findings were presented in a 600-800 word report and a
five-minute oral presentation using PowerPoint, with each contributing 10% of the
total assessment for EV2011. Both of these documents were saved in PDF format,
and they made important contributions to the students’ ePortfolios. It is notable that
for ePortfolio assessment, students were required to comment on their impressions
of how all the learning experiences in EV2011 contributed to development of the
subject’s learning outcomes and graduate attributes.

Assessment of student review papers and oral presentations revealed a depth of
penetration and understanding of the sustainability issues presented by the virtual
worlds and a high level of student engagement with the Second Life platform.
Figure 1.1 outlines student tasks and summarises EV2011 subject outcomes and
graduate attributes relevant to this virtual world pedagogy.

The formal assessment criteria for the written review and the oral presentation of
the Second Life learning activity are summarised in Table 2.2. Each assessment
piece involved students taking a unique perspective when evaluating and presenting
the sustainability content found. Learner engagement was formally and informally

Table 2.2 Formal assessment criteria for the Second Life learning activity in EV2011

Formal assessment criteria

Written review 70% Methods of inquiry, relating findings, quality of discussion

30% Review style and technique

Oral presentation 40% Evaluation of triple bottom line of sustainability

60% Presentation style and technique
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assessed through: (a) tutor in-class observations; (b) self-assessments presented by
students in ePortfolio submissions; and, (c) responses in a voluntary, confidential
online student survey.

Findings

The findings from this project are organised around four student engagement
processes, which are:

(1) assessable tasks:

(a) written review;
(b) oral presentation; and
(c) comments provided in ePortfolios;

(2) data from survey results;
(3) tutor in class observations;
(4) tutor conversations with students.

Assessable Written Review and Oral Presentation

More than one-third of EV2011 students achieved either a high distinction (HD) or
distinction (D) grade for the assessments associated with the Second Life virtual
world learning activity. Responses in the written reviews indicate multi-level
learning and higher order thinking. Assessment of the virtual world tasks demon-
strated learning in four of the five learning outcomes for the subject (Table 2.3).

The distribution is slightly above what was found with the other assessment
tasks in EV2011. Indeed, these grades are higher than has been typically found with
most other assessment tasks in other subjects in the Bachelor of Sustainability. This
may imply students were better able to demonstrate progress in meeting the
specified learning outcomes in the virtual world learning activity compared with

Table 2.3 Formal assessment grades awarded for the Second Life learning activity in EV2011

Grade awarded Virtual world written review
(No. of students)

Virtual world oral presentation
(No. of students)

HD 2 2

D 8 10

C 15 12

P 3 4

Note HD-High Distinction, D-Distinction, C-Credit, P-Pass
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other more traditional learning activities. As this was the first delivery of EV2011,
there were no comparative data for sustainability learning in a virtual world.

Assessable EPortfolio Submissions

In ePortfolios, students self-assessed how the virtual world learning activity assisted
them in achieving the learning outcomes and graduate attributes identified for
EV2011. The ePortfolio task contributed 15% to the overall assessment of EV2011
so the Second Life activity was just one aspect of the students’ ePortfolio. Table 2.4
summarises students’ comments about the Second Life activity that are relevant to
graduate attributes. Students expressed overall improvements in: sustainability
knowledge, the benefit of teamwork to address sustainability issues, critical
thinking to analyse and evaluate data, and improved communication and reporting
skills. Students’ comments on average were 77% positive about outcomes achieved

Table 2.4 Students’ ePortfolio comments about graduate attributes from EV2011

Graduate attribute Supportive comments (n = 51) Non-supportive comments
(n = 12)

Literacy and
numeracy

Has enhanced my knowledge of useful
links

Dynamic way of collecting and
analysing data related to sustainability
and sustainability education

Information
literacy

Good to see the different applications a
virtual world can provide, and the
future potential (�2)

Found it difficult to connect with
the worlds in such a short period
of time but can understand their
potential benefits (�2)

Useful links True potential might be
hindered by technological issues
and the lack of knowledge of
computer systems by some
individuals

Critical thinking
and
problem-solving

Thinking critically to analyse and
evaluate data, to reason a response
clearly and logically, to think
systematically (�8)

Provides a somewhat superficial
representation of sustainability
—not realistic (�2)

Possible strategies for increasing a
globalised understanding of
sustainability.

There are better ways to teach
about sustainability

Self-reliance and
interpersonal
understanding

Benefit of teamwork for sustainability
problems, for self-improvement (�10)

Experience was hindered by a
lack of commitment and
enthusiasm from partner
students (�2)

Collaborative effort so we were able to
overcome the difficulties

(continued)
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from this learning experience and 23% were either negative or they questioned the
value of this virtual world pedagogy. These findings are based on the 51 supportive
comments and 12 non-supportive comments as listed in Table 2.4.

Online Survey

At semester end, students were offered the opportunity to comment about this
virtual world learning experience in a confidential, non-assessable survey. Students
were emailed a Survey Monkey URL providing access to a 15-min online ques-
tionnaire. The eight, five-point Likert scale questions were framed to understand
student engagement with the virtual world learning experience. Answer options
were: Not Sure, Very Little, OK, Quite Helpful and Excellent. An open comment
field was attached to each question to receive any further comments. Of the class
cohort of 28, five surveys were completed (response rate = 18%).

Table 2.5 summarises the survey questions and responses. The first two questions
are concerned about whether or not students found the Second Life activity helpful

Table 2.4 (continued)

Graduate attribute Supportive comments (n = 51) Non-supportive comments
(n = 12)

Using tools and
technologies

Gaining a broad knowledge of how to
use appropriate tools for interpreting
and assessing sustainability (�3)

Searching around to find
something useful was a waste of
time

Enhanced my ability in public speaking
(�5)

There are better tools and
programs available when
looking for sustainable
education

Enhanced my computer skills (�7)

Learning
achievement

Extremely useful for examining how
sustainable design and planning
principles in relation to the three pillars
of sustainability can be incorporated
and adapted to reality

Found the delivery of the
content for the task to be
ineffective

Overall the virtual world was a useful
experience in modern-day education
techniques (�2).

Provided the opportunity to view
sustainable education and learning from
an entirely new point of view (�2)

Enhanced communication skills (�4) I didn’t really understand the
exercise and I don’t feel that this
is a skill I need

Use a more open mind in future for
learning in a different way

A flexible and creative way to deliver
messages about sustainability

Note �2, �3, �4, etc., indicates the number of similar comments
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for sustainability learning. Seventy per cent indicated it was helpful and 30%
unhelpful. However, in questions seven and eight of the survey, students were asked
about how well the activity assisted them achieve the subject’s learning outcomes
and graduate attributes. Ninety per cent felt the activity was helpful, and 10% felt it
was not. In summary, students evidently found this to be a positive learning expe-
rience and data from student ePortfolios and the online survey indicate the activity
assisted students meet the subject’s learning outcomes and graduate attributes.

Observed Learner Engagement

The degree of learner engagement with Second Life in EV2011 was primarily
gauged through tutor in-class observations and conversations with students. Most
students were open to the new platform and ready to engage. Within the first half
hour of the first tutorial, over 90% of students were positive about exploring and
learning in Second Life and actively engaged. As the classes progressed, however,
interacting with Second Life became challenging for some students, particularly
mature age students with limited IT skills. Approximately 40% expressed annoy-
ance and frustration about sustainability learning in a virtual world platform.
One-to-one tutor support and peer-to-peer learning had alleviated most frustrations
by the end of the first tutorial. Ten per cent of the student cohort expressed
annoyance at having to engage with Second Life and questioned the validity of
learning about sustainability in a virtual world.

Table 2.5 Summary of online survey questions and responses in EV2011 s Life learning activity

Question Positive comments Negative comments

How did you find the Second Life activity? Helpful—3
respondents

Not helpful—2
respondents

What do you feel you learnt from the
Second Life activity?

Learnt about
sustainability—4
respondents

Learnt very little about
sustainability—1
respondent

How well did the Second Life activity
assist in achieving subject learning
outcomes?

Met in a small way
—3 respondents
Met quite well—2
respondents

How well did the Second Life activity
assist in achieving graduate attributes?

Met in a small way
—2 respondents
Met quite well—2
respondents

Not met—1 respondent
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Discussion

This section will focus on the profile of the student cohort, choice of pedagogical
design, student responses, learning outcomes achieved, the challenge of developing
virtual world pedagogy using Second Life, possible future improvements to this
pedagogy and JCU’s research alignment.

The student cohort was challenged by this pedagogy. Students were asked to
view sustainability learning from a new perspective, that of reviewer in an unfa-
miliar context. Learning comfort zones were stretched. The virtual world learning
format was completely foreign to all students as 100% of the cohort were new to
Second Life and most were not computer ‘gamers’. Students were from disparate
backgrounds and had wide ranging computer skills. Student ages and life experi-
ences in the EV2011 cohort were diverse, ranging from direct high school graduates
(20%), young mature age students with ages ranging from early 20s to 35 (30%),
mature midlife students aged from 35 to 60 (40%), to retiree aged students over 60
(10%). All students were passionate about sustainability and keen to learn and
communicate sustainability to the wider community.

To facilitate learning ease, pedagogy utilising a blended learning environment
proved effective. The theoretical framework was a combination of Warburton’s
considerations for teaching and learning in a virtual world, which established a CoI
learning space and encouraged communal constructivist learning. Pedagogy
involved stepped introduction of content, one-to-one support and peer-to-peer
learning. Class time focused on developing effective in-world communication skills
and formalising work teams to assist students’ in-world socialisation and
collaboration.

In the first tutorial demonstration and instruction segment, just under half the
students displayed varying levels of apprehension about the usefulness of this
learning activity and some were concerned about their ability to engage with
Second Life as a learning platform. This was revealed in students’ questions,
comments and even body language. Prior discussion about the benefits and dis-
comforts of the learning activity could perhaps have eased this learning transition
from real world to a virtual world. As the first tutorial progressed, students became
familiar with the virtual world medium and the exploratory learning mode and most
were impressed with the depth of sustainability information and the global con-
nectivity provided by Second Life. We believe the establishment of a CoI assisted
this process. Frustrations visibly lessened as tutorials progressed, mainly as a result
of the one-to-one in class assistance provided by the tutors and because of
peer-to-peer communication. However, some resistance and a lack of resonance to
learning in a virtual world were evident. Approximately 10% of the cohort con-
tinued to express frustration as they engaged with content. As noted above, this was
also expressed in some negative survey comments.

Assessable learning tasks focused students’ exploratory learning and provided
data about student engagement with the learning activity. Students benefited from
knowledge sharing as each group prepared their written review and delivered an
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oral presentation using PowerPoint. Students compared two virtual worlds for their
ability to support EforSD. Both these assessments demonstrated that students had
achieved a high level of engagement with the sustainability issues presented in
Second Life. In future EV2011 learning, the oral presentation—knowledge sharing
with the whole cohort—will precede the written review to facilitate greater
peer-to-peer learning. The written review may also be set as an individual task to
consolidate reflective and critical thinking.

Online survey responses provided rather ambiguous feedback perhaps in part
because of the low number of respondents. Nevertheless, it was valuable to solicit
non-assessable student feedback about feelings and thoughts, benefits gained,
motivation to engage and satisfaction derived (López-Pérez et al. 2011). The honest
confidential student feedback about the quality of learning engagement in Second
Life has assisted the subject coordinator in making pedagogical adjustments to
ensure successful learning transactions (Warbuton 2009). The low response rate to
the online survey was disappointing but not surprising. Nevertheless, the limited
data from the survey impacted on the adaptive management capacity (learning by
doing) of the subject (Domask 2007), where the intention is to review and adapt the
subject partly in response to student feedback. In future EV2011 delivery, the online
survey will be a compulsory component of the virtual world assessment task and
will be included in a later tutorial.

Using Second Life as a teaching and learning platform was new to both authors.
Initial low-level resistance to engaging with Second Life to develop pedagogy had
to be overcome by the first author (a non-gamer). Second Life is an Internet-based
immersive environment suitable for education, and while it is not a game (Dawley
2009), it can be viewed from a gamer’s perspective. Interestingly, White’s 2007
manual Second Life—A Guide to Your Virtual World—supported the first author’s
transition to thinking and working within a virtual world to develop the virtual
world pedagogy. Familiarity with Second Life led to excitement about the potential
offered by Second Life for learning about sustainability. The teaching and learning
experience was rewarding, and additional improvements for future delivery of this
virtual world pedagogy are an on-going conversation.

Development of this virtual world pedagogy and learning aligns with one of
James Cook University’s learning and teaching priorities, that is, to support EfSD.
This learning activity also aligns with the JCU’s Strategic Intent, ‘A brighter future
for life in the tropics, world-wide’, and through use of technology in a blended
learning environment to develop critical thinking and problem-solving skills. This
blended learning format is also consistent with global higher education teaching and
learning values (Garrison and Kanuka 2004). An added value of learning in a
virtual world is that continued and lifelong learning is supported through access to
the Second Life platform by students’ post course work (Gregory 2011).
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Conclusion

This virtual world blended learning environment created team-based exploratory
learning through review and comparison of sustainability centric virtual worlds to
enhance critical thinking and problem-solving for real-world sustainability. The
pedagogy followed Warburton’s (2009) virtual world teaching and learning con-
siderations to develop a Community of Inquiry learning space (Garrison and
Kanuka 2004), and it resembled Girvan and Savage’s (2010) communal con-
structivism learning. Student grades for the virtual world learning activity, feedback
on learning and teaching in EV2011, and in-class conversations between tutors and
students confirmed that learning in a virtual world platform supports knowledge
sharing between students and enhances creative thinking and problem-solving.
Students were introduced to the power of networking in a virtual world and to
global connections of sustainability advocates. Overall, the authors contend that this
learning activity enhanced students’ capacity for sustainability, and they
acknowledge and value the contribution this virtual world pedagogy has made in
achieving EV2011’s subject learning outcomes and graduate attributes.

The major factor contributing to a successful student learning experience within
this virtual world blended learning study was the stepped introduction of content to
better engage the diverse class cohort and to create a Community of Inquiry
learning space. To enhance future delivery of EV2011, it will be important to put
more emphasis on promoting the learning activity to students through discussion of
the benefits of participation, addressing any discomforts students may have, and in
carrying out further research as to how to maximise learning in this format. The
suggested minor changes to assessment tasks should improve student engagement
with learning outcomes and graduate attributes.

This blended learning project has been very valuable professionally, from a
teacher and a researcher perspective, and we believe from a student perspective. An
innovative sustainability discourse that incorporates an online teaching–learning
platform is readily available through a virtual world. Some of these spaces are an
online representation of real-world sustainability projects, linking the virtual and
physical. In addition, this virtual world pedagogy provided ready access to pro-
fessional global sustainability networks and valuable new ideas for sustainability
pedagogy.
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Chapter 3
Intercultural Competence and Virtual
Worlds

Debbie Corder and Alice U-Mackey

Introduction

The wide use of virtual worlds, such as Second Life, in education reflects their
effectiveness for experiential activities and discovery learning. Studies show,
however, that despite growing evidence of their efficacy for engaging and pro-
moting learning, there are issues with students’ negative perceptions, anxiety and
resistance (Childs and Peachey 2013; Dalgarno et al. 2011; Warburton 2009),
which indicate that it cannot be assumed that all students will adapt to these virtual
environments. Second Life, for example, has its own culture and subcultures,
identities, language and social practices, as well as the culture inherent in the
application of the technology itself. Interacting in the culturally diverse Second Life
environment involves a process of cross-cultural adaptation, requiring attributes of
intercultural competence such as flexibility, resilience, respect for different per-
spectives and communication styles, and critical awareness of one’s values and
beliefs Corder and U-Mackey 2015.

However, research shows that these attributes of intercultural competence will
not automatically develop by merely encountering a different cultural environment;
they need to be intentionally developed (Deardorff 2011; Stier 2006). Studies such
as the one by Salt et al. (2008) show that the demands of Second Life technology
could impact on motivation and engagement, and attention is paid to preparing
students for the technological challenges. It would seem, therefore, that there is an
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equal need to prepare students for the emotional and behavioural challenges of an
environment that is, perceptually and conceptually, so culturally different from what
many are used to.

This chapter explores the symbiotic synergies between the affordances of virtual
worlds for intercultural competence development and the need for intercultural
competence for effective engagement in virtual worlds. It is based on action research
on the efficacies of using Second Life to develop intercultural competence in an
undergraduate intercultural competence module at a New Zealand university. Case
studies of student experiences in Second Life are used to gain a deeper under-
standing of the challenges faced by students, different ways in which they might
manage their emotional and behavioural reactions to the challenges, and what is
needed in addition to technical preparation and support, in order for them to engage
more effectively in the virtual environment for the required learning to take place.

Characteristics of Intercultural Competence

As outlined by Spitzberg and Changnon (2009), there are many models and
frameworks for intercultural competence, and the construct is debated and chal-
lenged from various theoretical stances. This can present problems for the research
practitioner who needs to apply the construct for learning and teaching. However,
according to an extensive study by Spitzberg and Changnon (2009), a good model
should include common intercultural competence elements such as motivation
(attitude, values, beliefs), knowledge (cultural, theoretical), skills (flexibility,
openness), context (relational/conflict management, environment) and outcomes
(critical self-assessment, awareness of identity, maintaining relationships). They
also identify the common goal as being “the appropriate and effective management
of interaction between people who, to some degree or another, represent different or
divergent affective, cognitive, and behavioural orientations to the world” (Spitzberg
and Changnon 2009, p. 7).

Models developed for teaching by Byram (2008) and Deardorff (2011) have
been influential, particularly in language learning and teaching. Both models con-
tain the common intercultural competence elements identified by Spitzberg and
Changnon (2009). According to these models, the characteristics of the intercul-
turally competent person include flexibility, adaptability, being able to move out of
one’s comfort zone and cope with uncertainty. A fundamental element in both these
models is critical cultural self-awareness of one’s own culture, and how culture,
underpinned by values, beliefs and norms, influences one’s identity, worldviews,
behaviour and use of language. Without this ability to question and analyse one’s
own cultural framework, it is not possible to understand and respect personal and
cultural differences, be open to multiple perspectives and develop the necessary
behavioural characteristics or outcomes. However, Witte (2011) believes that for
critical cultural self-awareness to develop, the assumptions underlying one’s values
and beliefs must be challenged.
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Intercultural Competence Pedagogy

A number of researchers, such as Kohonen (2005) and Witte (2011), recommend an
experiential, explorative and holistic pedagogical approach for intercultural com-
petence teaching, learning and assessment. This approach encompasses
socio-constructivist and sociocultural theories in order to address affect, attitudes
and construction of identity and knowledge, and allow for the differing worldviews
of students. Intercultural interactions and experiences need to be relevant, and there
should be opportunities for discussion and critical reflection (Deardorff 2011;
Kohonen 2005; Witte 2011). Witte (2011) maintains that collaborative and
explorative activities facilitate construction of knowledge, challenge learners to
analyse and interpret, find connections, discover cultural patterns and evaluate the
new knowledge in relation to their own cultural frameworks. Collaborative and
explorative activities are reliant on rich learning experiences such as group work,
tandem work, critical incidents and virtual classrooms. Such activities enable the
development of awareness of differences, similarities of cultural constructs and
underlying values, beliefs and norms.

Intercultural Competence and the Affordances of Second Life

In view of the characteristics of intercultural competence and the recommended
pedagogical approach, Second Life offers a rich authentic experiential and explo-
rative environment for developing intercultural competence. There is a wide range
of cultural environments for social interaction, language practice, cultural explo-
ration and exposure to diverse cultural perspectives (Corder and U 2010; Corder
and U-Mackey 2015; Diehl and Prins 2008; Warburton 2009; Ward 2010).
Research shows that the creation and use of an avatar can be a powerful catalyst for
self-awareness and self-assessment by highlighting the role of verbal and
non-verbal communication, cultural variations in proxemics, and raising awareness
of self and identity through exploration and evaluation of presentation of self
(Corder and U-Mackey 2015; Diehl and Prins 2008; Twining 2009; Yee and
Bailenson 2007).

According to Warburton (2009), the nature of the Second Life environment with
its own codes, norms, language and social etiquette when establishing relationships,
and the fluidity of identities and relatively no boundaries on behaviour, simulates
the dynamic nature of cross-cultural encounters and can create symptoms of culture
shock. Ward (2010, p. 4) found that as “newbies”, students can have positive
experiences of integration and assimilation, and negative ones of segregation and
marginalisation. Learning to manage what can be intense emotions, and even
psychological stress associated with culture shock, is invaluable intercultural
competence preparation for encountering different cultures in both virtual worlds
and the real world. However, for some students, it can prove too destabilising and
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lead to resistance and even non-participation. This could explain various negative
student reactions, ranging from disapproval and suspicion to even fear that Childs
and Peachey (2013) describe from various studies. If, as research indicates, inter-
cultural competence does not develop automatically when encountering difference,
knowing how students can be supported to engage with Second Life for learning to
take place is a critical factor for educators.

The Intercultural Competence Module

The intercultural competence module on which this research is based was developed
because of the increasing recognition of the need for intercultural competence to be
a graduate attribute. The module ran for three hours a week over 12 weeks. Two
hours were in class for experiential activities and theory and one in the computer
room for online activities such as guided blog reflections and then for group work
when it was introduced. It was offered in the BA International Studies major as a
compulsory module for International Studies major students and as an elective for
other majors across the university. The pedagogical approach in the module com-
bined Kolb’s (1984) experiential learning model and a hybrid of intercultural
competence models largely influenced by the Byram (1997; 2008) and Deardorff
(2011) models that were developed for teaching intercultural competence. Concepts
from other models, such as Bennett’s (1993) Developmental Model of Intercultural
Sensitivity (DMIS), were used. The DMIS has a useful concept of stages of
managing difference, ranging from ethnocentrism through to ethnorelativism.

In the first six weeks of the semester, students were introduced to intercultural
competence theory and tools for intercultural competence development through
experiential learning activities. Sociocultural and sociolinguistic theoretical con-
cepts were introduced following the experiential activities. Reflection skills, situ-
ated in guided weekly blogs with lecturer and peer feedback, were developed using
the Describe, Interpret and Evaluate (DIE) framework (Kohls 1996). Second Life
was introduced to all the students as an example of a different culture, to illustrate
concepts such as stereotyping and ethnocentrism. Students were also shown
examples of Second Life as a medium for discovery learning in a number of
disciplines ranging from sciences to language and culture learning. Some affor-
dances for developing intercultural competence were explained.

In the last six weeks of the semester, group work was introduced as an expe-
riential learning and assessment tool, supported by the usual learning and teaching
classroom activities. Reflection on the group work process as well as evidence of
research and interaction were recorded weekly in guided wikis, again with feedback
from lecturers and peers. Students explored and reflected on their own and their
group members’ worldviews in the context of themes or sociocultural issues
structured around four questions that they were helped to develop. They also
evaluated their ability to establish and maintain relationships with their groups.
Each group could choose a medium, such as film, print or Second Life, to explore
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their themes. Second Life was typically chosen for its affordances to explore and
research concepts such as identity and presentation of self in real life compared to
Second Life, or meeting people and making friends. Suggested readings on Second
Life were provided. Because of the nature of Second Life, it involved more
experiential engagement than with mediums such as film or print used by other
groups. However, the technological demands were kept to a minimum, and the
students only had to master the basic skills of walking, flying, teleporting, friend-
ship offers, searching and communicating through voice, local text chat and instant
messages. They could access Second Life in the time-tabled computer hour and also
had an extra two-hour tutorial with a teaching assistant as required. Usually, only
one group per semester has chosen to use Second Life.

Students’ intercultural competence learning and development from the module
were assessed through a mid-semester reflective essay based on their blogs and a
reflective essay and group presentation at the end of the semester. In both the
reflective essay and group presentation, students had to evaluate their own inter-
cultural competence learning and development from their research, and how they
managed the challenges and opportunities of group interaction. This evaluation had
to be supported by evidence of learning recorded in their weekly wiki reflections on
their group work. The Second Life groups were assessed in the same way; they
were not assessed on their technological skills in Second Life.

Case Studies

Intercultural competence development is very individual and involves content and
processual competencies (Stier 2006). The rationale for using a case study approach
to evaluate intercultural competence development is that it provides “richness of
description and detailed contextualisation” (Duff 2008, p. 59). This, as Merriam
(2009, p. 46) notes, can give insights into information “to which we would not
otherwise have access”. The case studies in this chapter are based on two groups of
students who chose to use Second Life for their group work. Data for the case
studies are both qualitative, including student introspection and evidence of
achieving the learning outcomes, (blogs and wikis) and quantitative (frequency of
posts in blogs and wikis).

The students in the case studies (Table 3.1) were culturally diverse and repre-
sented a range of ethnicities, gender, majors and experiences in virtual worlds. As
can be seen, Group 1 included two international students. It is unusual to have
international students using Second Life; international students tend to prefer
interacting in the physical or real world with New Zealand people and culture rather
than spend time in a virtual world. No student had prior experience of Second Life.
The names of the students are pseudonyms.

Both groups of students chose the theme “Identity and presentation of self in
Second Life”. The students explored how they portrayed themselves in Second Life
through their choices and adaptations of their avatars, their behaviour in interactions
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with others and their response to the Second Life environment itself. They met other
avatars by visiting various cultural sites that had been suggested to them and a
range of sites that they had searched for themselves, including bars and shops.

Each student case study described below starts with some background inter-
cultural competence information on the student, from two blog reflections in the
first half of the semester. Each student’s reaction to a class culture shock experience
(week 1) is briefly described, as well as their understanding of their values and
cultural identity as a result of a number of experiential class activities (week 4). The
class culture shock experience involved a ten-minute lecture in a language other
than English. One group experienced Burmese and the other Dutch. The lecturers
both looked Asian and used a PowerPoint presentation with illustrations and cap-
tions. The intention was for students to experience the unexpected and manage their
reactions. They were not given any warning or explanation of what they were about
to experience. After the ten-minute lecture, they were given guide questions and
time to discuss the experience and their reactions. The experiential class activities in
week 4 included ranking a selection of values and explaining the ranking to their
classmates. The blog reflections showed that each student was at a different stage of
intercultural competence development. This information provided useful insights
for both the student and the lecturer, into subsequent reflections by each student on
their Second Life experiences.

Group 1

Charles

It seemed that not understanding language and feeling out of place was the most
significant emotion for Charles in the class culture shock situation. Family, friends

Table 3.1 Student profiles

Ethnicity Domestic/International Experience of
virtual worlds

Major

Group 1

Charles Fijian/New
Zealander

Domestic World of Warcraft
and others

Languages

Yvonne Japanese International None English

Zoe Chinese International None English

Group 2

Rachel Maori &
Pasifika

Domestic None Social
Sciences

Felix Eastern
European

Domestic Experienced Social
Sciences

Stacey New Zealander Domestic None Business

Kevin New Zealander Domestic Limited Languages
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and relationships were important to him, as was respect for authority, and his values
were self-direction, achievement and security. His cultural identity was a mix of
Fijian and European New Zealander. He came to New Zealand during his high
school years, and he missed Fiji more than he had realised before using Second
Life. His connections with Fiji together with his extensive experience in gaming
strongly affected his perceptions of Second Life and consequent reactions.

Charles did not know what to expect from Second Life, but was curious as he
was experienced in online games, and initially spent hours exploring it. However,
he became very negative because he considered the graphics outdated and lacked
visual appeal to him, and he was thrown because Second Life was completely
different from what he was used to in virtual worlds. He realised that he needed to
reserve judgement until he had learned more about Second Life, but his negativity
was reinforced when he received a hostile reception when visiting a site that had
been created to represent aspects of culture and society that someone had associated
with “Fiji”. Charles had searched for something that was familiar and which he
could connect with his identity in real life, but what he found in the Second Life
“Fiji” was the antithesis of the friendly, welcoming family orientation that he had
associated and identified with Fijian culture.

Charles stalled in his intercultural competence development because he could
not manage the challenges of the technological and cultural differences both in
Second Life and in the real-life group dynamics. He could see that he stuck firmly
to his values and beliefs and that his expectations could be “unrealistic and out of
sync with that of my surroundings. Even in an artificial world created by humans
for humans I cling to these wrongly and expect them to hold up”. Additionally, he
did not like group work and found establishing relationships problematic; he even
named his avatar “Troublesome”. He also found communicating with his group
members, who were second language speakers of English, difficult and stressful. He
perceived his experience in Second Life and with his real-life group as a threat to
achieving academically. He acknowledged that he hated making mistakes, which
would result in not making decisions or taking action. This might explain why he
stalled in his intercultural competence development and never attempted to develop
or apply any strategies to manage his negative emotions. Instead, he withdrew from
Second Life, stopped regular self-reflection, stayed in his comfort zone and focused
on working with the other two group members in real life.

Yvonne

Yvonne was confused and concerned during the class culture shock situation.
Usually, she tried to fit in with new cultures and learn some of the languages, even
if only greetings. Because the class culture shock situation had been totally unex-
pected, she had not been able to use her usual strategies. She was very aware of the
effect of her body language in communication, and this, together with her values of
tradition and security, were reflected in her choice of avatar, her respectful beha-
viour in Second Life and her choice of sites to visit. She chose to keep a default
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female avatar with black hair and wearing a simple dress, and made very few
subsequent changes to clothing and appearance. An early foray in Second Life to a
site representing “Tokyo” felt so familiar and safe that she just wanted to stay there.
At the same time, she valued self-direction and, realising that she was being eth-
nocentric, pushed herself to explore because she was curious to see more and
engage with difference.

She had initially thought that people in Second Life were dissatisfied with real
life, but then believed there were similarities with the reason for the popularity of
manga (Japanese cartoon books) and anime (Japanese movie or TV animations for
both adults and children) in Japanese society. She continued to visit other sites that
had been created to represent Japanese culture and society, and even though she
thought some were not authentic enough and lacked reality, she enjoyed chatting to
people there. This shift to more assertive behaviour in Second Life translated to
uncharacteristic low context, direct behaviour in real life. For example, she sum-
moned up the courage to ask Zoe what she thought of the Japanese in view of the
tense relationships between China and Japan over World War II.

Zoe

Zoe attached great importance to being able to make cultural connections when
faced with difference. Initially, she was comfortable in the class culture shock
situation when the lecturer walked in, because she thought the lecturer looked
Chinese. However, Zoe then felt confused and frightened when the language
(Burmese) was incomprehensible, and she tried to make sense of the situation by
looking at the lecturer’s body language and visuals. Being from the Han province in
China, to which Confucius belonged, Zoe’s personal values of respect and con-
formity were influenced by Confucian values of morality, justice, harmony and
sincerity. The simplified characters used in the writing system in mainland China
were very meaningful for her cultural identity, conveying not just language but the
values and beliefs of Chinese culture and tradition. Her need to be able to com-
municate effectively in interactions with others and her cultural identity strongly
influenced her responses in Second Life.

Zoe thought Second Life was a time-wasting game, did not trust it and was
impatient with the whole experience because it did not match her beliefs about
academic study. She tried to hide her uncomfortable feelings about Second Life and
was hurt when ignored by other avatars because she did not know how to initiate a
conversation. At the same time, she had communication issues during discussions
with her real-life group members. An early experience when she visited Second
Life “China” was negative: she was shocked by what she thought was an inade-
quate portrayal of her country and felt that her culture was being marginalised
because it was not possible to use simplified Chinese characters when chatting. This
made her defensive and prevented her from identifying with anything in Second
Life, and her visits to Second Life became infrequent.

32 D. Corder and A. U-Mackey



However, through a process of honest reflection, she developed critical cultural
awareness of her attitude and behaviour, emotions and values and beliefs. She
realised that back in China, she had been uncertainty averse and would not do
anything unless guaranteed success. Her choice of avatar could have reflected her
fear of not achieving and in turn further prevented her from being able to engage
with Second Life. Her avatar had not represented her own cultural identity, but what
she believed represented western beauty. She was able to identify the influence of
her values of harmony and respect. She could see that she had been trying very hard
to manage her negative emotions for the good of the group and had not been
wanting to burden the group members by discussing her experiences with them. As
a result, she had not been going into Second Life enough. Following her increased
awareness, she developed strategies to be more open and curious to face difference.
She became more prepared to take risks and started to go into Second Life more
frequently. Zoe came to realise that this new behaviour in fact reflected common
characteristics in modern China because of recent social and cultural changes. This
is something she had not realised yet by being in New Zealand and might not ever
have realised had she not experienced Second Life. She resumed visits to Second
Life and contributed more actively in real-life discussions.

Group 2

Rachel

Rachel’s reaction to the class culture shock situation was annoyance and impa-
tience, and a similar reaction was seen in her Second Life behaviour. Establishing
relationships was very important to her. Not understanding Burmese prevented her
from establishing a relationship with the lecturer, and the unexpected experience
was a threat to her success in the module. She believed that her values were
influenced by what she identified as her subcultures of being a parent, sister and
Christian. However, unrestrained by her normal socially appropriate behaviour and
appearance that she believed were necessary in order to be respected in real life, her
persona and behaviour in Second Life were initially the complete opposite of her
real-life self.

Rachel initially perceived Second Life as a community of “losers” who could not
face reality and she thought it was acceptable to behave badly towards everyone.
When she experienced repeated rejection, she changed her avatar from male to a
robot and then a female. However, the female was overly provocative and resulted
in amorous responses from other avatars that she had not intended to encourage.
She took longer to change her provocative behaviour and offensive communication
style, despite going from being irritated by being ignored, to feeling sorry for her
avatar as it was always alone. Finally, overcome by feelings of rejection by the very
community she had pre-judged so negatively, she realised she needed to change her
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behaviour if she was to interact and have fun like her group members: “I wanted to
feel included. I changed my behaviour and the way I approached residents”.

She learned the need to assess her behaviour to suit the context and be more
accepting of difference as can be seen from her comment that “people won’t nec-
essarily behave or react in the way I assume”. She also learnt that she had to adapt
her behaviour and communication style from being “rude, conceited and conde-
scending, to what would be acceptable to Second Life culture” in order to form
relationships in Second Life. It took several weeks for this learning to take place.
This delay might be attributed to her infrequent reflection on her Second Life
experiences, which prevented her from processing them effectively, as well as not
wanting to ask group members for help in both real life and Second Life. By the end
of the group work, however, it could be seen that through her Second Life expe-
rience, she was able to see the implications, in both real life and Second Life, of not
adapting behaviour to the context.

Felix

From the class culture shock situation, Felix noticed that he did not cope well in an
environment in which he did not understand what was going on. He felt uncom-
fortable and confused and began to lose interest. As an immigrant to New Zealand,
he was aware of the need to adapt behaviour according to the various subcultures he
belonged to and had known that there was more than one way of doing things and
not just the way he had been used to. He identified with the culture of his birth,
which he still referred to as “back home”. His values were influenced by his
Christian faith and family came first. All these factors could be seen to influence his
eventual adaptation to Second Life.

Felix was an experienced user of virtual worlds, but his experiences in Second
Life were not what he had expected them to be. These experiences were both
positive and negative, and some surprised him. His experiences with Second Life
residents were mostly positive: he found them friendlier than he had found people
in real life and was impressed that they were non-judgemental towards his rabbit
and then unicorn avatar. To his great surprise, he felt a strong connection with the
culture of his birth when he visited his “home country” and wanted to see if there
were more sites representing his cultural values and norms. Nevertheless, he still
thought Second Life was silly compared to virtual worlds he was used to, so pushed
the boundaries with unacceptable behaviour to see what reactions he would get.
When asked to behave in a more acceptable way by Second Life residents, he
realised that even though it was a virtual world, there were still norms and social
expectations, many of which were similar to those in the real world, as well as the
potential to be affected by others’ attitude and behaviour. He was unexpectedly very
hurt when laughed at for mixing up Italian words when trying to communicate with
French speaking avatars, and consequently judged all French people as being rude
in both real life and Second Life. He grew increasingly negative because he had
thought he would have no difficulties in Second Life but actually, he could not
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apply all his understanding and beliefs from his gaming experience. This negativity
affected his further forays into Second Life and his participation in the real-life
group work.

Following discussion with his lecturer on his reflections in his wiki on his
experiences, Felix began to question his attitude and behaviour. He realised he
needed to overcome his interpretation of Second Life to truly understand what it
was all about. In fact, he recognised that Second Life “was a truly unique learning
curve not just about the people playing it but about myself as well”. He saw himself
as avoiding the unfamiliar if it compromised his achievements and not being open
to new things. He realised that he could be very prejudiced and quick to make value
judgements. He finally changed his avatar to a “proper person” and adapted his
behaviour so he could develop relationships with the Second Life community and
also began to collaborate more in his real-life group work.

Stacey

Stacey joined the course late and missed the class culture shock situation. She was
an example of a student who did not appear to have experienced huge challenges
from the Second Life environment. She expected Second Life would be different
but had an open mind because she had had prior experience in an underdeveloped
country and had encountered extreme cultural difference. She did not fully identify
with her New Zealand national culture but more with her religion, which repre-
sented strength, perseverance and a higher power. This influenced her values and
beliefs. She valued family very strongly, along with achievement because of family
expectations.

However, achievement was not positively valenced as she hated studying and
valued personal growth and development more. She could see the value of
engaging in Second Life for intercultural competence development even though she
found it cliquey. She felt shyer approaching people in Second Life than in real life
and had been ignored. However, she persisted and finally “cracked the norms” of
communication: “usually it would start with making a comment on something that
was happening in your surroundings”, which she realised was actually similar to
what she would do in real life. She had assumed it would be different. Her avatar
represented her ideal body, and changing her appearance in Second Life seemed no
different from what she did in real life by adding hair extensions, wearing makeup
and different clothes. She said she had learnt a lot about herself from exploring
Second Life that she intended to transfer to interaction in real life, particularly
managing her responses to variations in behaviour. However, changes in her
behaviour were not as evident as they were with the other students in real-life group
interactions.
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Kevin

Kevin, a mature student with a degree and in a mixed-race relationship, was
comfortable interacting with people from other cultures, so did not feel too
uncomfortable when faced with the culture shock situation. In his personal life, he
had been facing internal conflict in terms of his values and norms, which had been
influenced by his following of heavy metal and the culture of nonconformity in the
past. Now, he was in a relationship that required new values of conformity and
family responsibilities. He had been having difficulty identifying with a national
New Zealand culture, and once in Second Life, he realised that he had multiple
cultural identities and was switching between them. This could explain why he
moved relatively easily to a Second Life identity.

Kevin provided an excellent example of cultural adaptation and integration. He
was able to effectively draw on his prior experiences of different cultures and
applied the intercultural theory and tools from the module to further his intercultural
competence. He tried to understand the Second Life culture and adapt by making
friends, realising that body language in Second Life, like folding arms, was not
necessarily intended standoffishness as it is seen to be in real life, but possibly
technology-related. He observed his surroundings closely and gradually changed
his avatar to be more acceptable: “As I learn more about the cultural norms of
Second Life, my avatar will undoubtably (sic) change allowing me to express my
own self within the culture”. He developed a greater understanding of the con-
nection between cultural assumption and language in communication, even through
the choice of a name for his avatar. A number of Second Life users he met had
rejected him because of his avatar’s name, which was a mixture of numbers and
letters in the name. Kevin had chosen the name because, for him, it was a reference
to a Japanese art house film that he had liked. When he had been a member of a
cyberpunk forum, names like this were normal, but in Second Life, it had the
meaning of “griefer” or someone who harasses other avatars.

Because his new values of conformity and responsibility emphasised academic
success, he was very motivated and quickly became the group leader. He led by
being a role model, engaging in Second Life and posting frequent wiki reflections.
He overcame prejudice to establish relationships with Second Life residents
because it enabled him to meet the aims of the group work. Critically reflecting on
this process of needing to understand and respect different perspectives in Second
Life more also benefited his relationship with real-life group members. He came to
understand that his frustration with his group members was the result of his own
expectations of what was required for group work. He had considered that they
were not contributing sufficiently and needed to engage more.
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Summary of Student Intercultural Competence
Development

Each student experienced respective shifts in their intercultural competence. They
all developed a deeper understanding of their own identities and underlying values
and beliefs that influenced their behaviour. However, they varied in the extent to
which they applied their understanding to develop strategies and adapt their
behaviour, both in Second Life and in real life. It would seem that there is a
complex interplay between the extent of engagement in the group work process:
forays into Second Life, frequent reflections and willingness to develop strategies to
apply learning in Second Life and in real life. Although it is beyond the scope of
this chapter to compare results with non-Second Life users, it is worth noting that
the depth of critical awareness achieved by these Second Life users was more
significant and dramatic than that achieved by non-Second Life users.

Bennett’s (1993) DMIS concept provides a useful tool to plot the students’
intercultural competence development. The initial stages in the DMIS are ethno-
centric stages of denial, defence and minimisation of difference. In these stages, an
individual’s own worldview determines interpretation of reality, and behaviour can
include stereotyping and denigration. The final stages are ethnorelative stages of
acceptance, adaptation and integration. The acceptance to adaptation stages are
achieved when one is able to add different worldviews to one’s own, and adaptation

Denial Defense Minimisation Acceptance Adaptation Integration 

Group1

Charles

Yvonne

Zoe

Group2

Rachel

Felix

Stacey

Kevin

Table 3.2 DMIS stages and student intercultural competence development
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to integration occurs when one is able to move comfortably between different
worldviews. In these stages, there is recognition of other interpretations of reality and
understanding of one’s own values and beliefs. These stages are used in Table 3.2 to
provide a visual summary of the students’ intercultural competence development.
Light grey indicates threshold achievement and dark grey, achievement.

Charles started with defence, progressed to minimisation but stalled at the
threshold of acceptance. He identified his intercultural competence weaknesses but
was not willing yet to develop strategies to change, and remained in his comfort
zone in both Second Life and real life. Yvonne and Zoe, both international students,
could be perceived as having a high level of intercultural competence because they
chose to come to New Zealand to study in a different cultural and linguistic
environment. However, both reacted and managed differences differently. Yvonne
started with minimisation of differences in Second Life and demonstrated adapta-
tion and threshold integration. She used skills learnt in Second Life to interact more
effectively in real life. This could be seen in her using a more confident low context,
communication style usual in New Zealand, with group members. Zoe started with
denial and progressed through acceptance to adaptation. Adaptation was more
evident in her real-life interaction with group members than in Second Life.

Rachel started with denial and achieved adaptation, while Felix went from the
defence stage to threshold integration. It took them longer to reach the ethnorelative
stages in Second Life and also in real-life group interaction than the other group
members. Stacey and Kevin both entered at the acceptance stage and moved
quickly to adaptation. However, Kevin engaged much more in Second Life and
critical reflection and demonstrated more depth in his intercultural competence
learning and development in Second Life and real-life interaction than Stacey.

Discussion

The case studies indicate a complex interplay between intercultural competence
attributes and the context of the intercultural encounters. Despite prior knowledge
and preparation, intercultural competence did not always manifest itself nor develop
automatically when students were faced with cultural difference. Some students had
positive experiences, but there were many negative ones. Their reactions echo many
of those in studies described by Childs and Peachey (2013) and Ward (2010) and
are symptomatic of culture shock. These reactions and management of emotions
and behaviour were very individual and influenced by complex factors involving
their values, beliefs, expectations, prior intercultural competence experience
including socialisation, and the preparation and support from their lecturers and
peers. Their experiences and responses are analysed below, based on the situational
and personal factors identified by Paige and Goode (2009) that can cause intense
emotion and psychological stress when faced with cultural differences.
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Cultural Difference and Ethnocentrism

The more negatively one evaluates cultural differences, the greater the stress (Paige
and Goode 2009). All the students had preconceptions based on value judgements,
some more negative than others. Experienced gamers, Felix and Charles, felt very
negative towards the Second Life environment because of what they were used to in
other virtual worlds, and this made it more difficult for them to adapt to Second Life.
They felt disdain for what they judged to be outdated graphics compared to what
they were used to in other virtual worlds, and were disconcerted by the absence of
clear rules. Yvonne and Zoe searched for sites that represented their culture during
their initial experiences of Second Life. Yvonne found it very comforting when she
found cultural similarities with her own culture. When she later found some sites that
she judged to be non-authentic, she did not seem to suffer any negative emotions.
This was possible because her initial experiences in Second Life had been very
positive, so she had become sufficiently relaxed in the environment and was able to
engage. In contrast, Zoe judged the portrayal of her culture very negatively and she
experienced strong negative emotions towards the environment. This seemed to
reinforce her initial perceptions of Second Life, which had been negative, and she
then found trying to interact in Second Life extremely stressful.

Being able to identify and reflect critically on both positive and negative value
judgements is a key intercultural competence tool to manage responses to cultural
difference (Byram 1997, 2008).

Reflecting in their wikis helped students to process their behaviour and attitudes
and to identify ethnocentric value judgements that had caused denial and defen-
siveness and had made the experiences threatening. Each student sooner or later
worked on strategies to shift to being more open and accepting of different per-
spectives and behaviour in Second Life, and significantly, also used them to make
their interactions in real life more effective. The exception was Charles who stalled at
the point of realising the implications of his value judgements of Second Life. He
needed more time to overcome his natural averseness to making mistakes and get to
the stage where he was able or willing to work on strategies to deal with his emotions.

Cultural Immersion, Isolation and Language

All interaction involves interpretation and negotiation of meaning, verbally and
non-verbally. In the Second Life environment, many of the usual body language cues
are not possible, so the implications of howmuch body language is relied on in real life
for communication ofmeaning seem to be intensified. Interaction required persistence
and resilience, and students found it demanding and often confusing.Drawing on their
knowledge of linguistic principles of interaction, Kevin and Stacey persisted in
engaging with Second Life right from the start and kept trying to establish relation-
ships to be accepted as in-group members. Others like Rachel ignored linguistic cues
and experienced isolation until almost the end of the group work.
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Visibility and Invisibility, and Status

Finding something or somewhere that they could identify with and connect to their
real-life identity, values and beliefs seemed an important catalyst for the students to
engage constructively in Second Life. There was a need to feel part of an in-group and
have shared experiences. When there was mismatch or clashes with their expectations,
some were deeply affected emotionally. Managing identity issues they had not experi-
enced in real life was challenging. Zoe could not believe that aspects of Chinese culture
that she strongly identified with had been ignored. She felt discriminated against and
became very emotional. Rachel, who did not think there was anything she could identify
with in Second Life, created identities that did not represent her real-life identity.
Consequently, she was faced with responses that she was inexperienced to manage, and
ran away in fright when her excessively provocative female avatar was attacked.

Expectations, Power and Control

A different culture can cause feelings of loss of personal efficacy and can be problematic
for those who value academic achievement or fear making mistakes. Charles and Felix
did not seem to have very much advantage in Second Life from their extensive expe-
rience of gaming and like Zoe, had to manage their fear of making mistakes as they were
faced with an unfamiliar culture. Anxiety over not being able to achieve well aca-
demically using Second Life motivated Kevin right from the start to find strategies to
manage his anxiety and engage. It took longer for others to find strategies to manage
their anxiety, and Charles disengaged from Second Life completely after a few weeks.

Prior Intercultural Experience

Prior intercultural experience can help reduce the stress when having to manage
cultural difference. All the students had varying prior intercultural experiences and
had been provided with intercultural theory and tools from the module. However,
some students who appeared to effectively manage intercultural experiences in the
classroom were challenged by those in Second Life. Their responses varied because
each student was at a different stage of intercultural competence development, and
because intercultural competence, being a contextual life-long learning process, is
variable. International student Zoe had been demonstrating intercultural compe-
tence attributes of curiosity, openness, flexibility and resilience in real life. She was
shocked by her emotional stress in Second Life and initially withdrew. However,
through critical reflection, she developed greater awareness of her values and
beliefs, and their impact on her attitude, emotions and behaviour not just in Second
Life but also in real life.
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Conclusion

The case studies show that the affordances of Second Life were very effective for
the students to explore their group work theme of identity and presentation of self,
and also provided valuable authentic formative intercultural competence experi-
ences. The students demonstrated very individual intercultural competence devel-
opment, and the shift in their perspectives was reflected in both Second Life and
real-life interactions. In fact, the shift in critical cultural awareness was much more
apparent and dramatic in these students than for the non-Second Life users.

Interacting in Second Life provided the challenge to the students’ values and
beliefs that research indicates is necessary for intercultural development to occur,
and even those with prior experience as gamers had to manage emotional and often
uncharacteristic behavioural responses as a consequence. The impact of the need to
adapt to the different culture in Second Life was reflected in the varied nature and
extent of each student’s engagement in Second Life and with group members in real
life, frequency of critical reflection and willingness to develop strategies for
interaction in Second Life and in real life. Even with prior intercultural experiences
and equipped with intercultural theoretical knowledge and tools from the inter-
cultural competence module, they all showed symptoms of culture shock to varying
degrees, and their negative reactions echoed those of other studies such as reported
by Childs and Peachey (2013), and Ward (2010). This would indicate that inter-
acting in Second Life involves a process of cross-cultural adaptation.

Cross-cultural adaptation is an emotional process, requiring intercultural attri-
butes such as flexibility, resilience and respect for difference in perspectives and
communication styles. However, intercultural competence is contextual, and indi-
viduals, whatever their level of intercultural competence, can be affected unex-
pectedly by culture shock. Recent study abroad research into effective student
engagement in a different cultural environment, and for transformative learning to
occur, indicates the importance of having theoretical intercultural knowledge,
including an understanding of culture shock, regular critical reflection on experi-
ences and the interventions of a mentor to guide the process (Hemming Lou et al.
2012). Transformative learning is considered to have taken place when a student is
able to identify what triggers emotional responses, and the psychological adjust-
ments made as a consequence of shifts in perspectives. Similarly, a combination of
prior intercultural experiences, theoretical knowledge and tools, and lecturer
interventions proved essential for the Second Life students to persevere and engage
in the virtual environment, and allow critical cultural awareness to develop and for
their formative learning experiences to be optimised so effectively.

The findings from the case studies indicate that there are symbiotic synergies
between the affordances of virtual worlds such as Second Life, for intercultural
competence development, and the need to already be interculturally competent to
some extent, for effective engagement and learning to take place. However, they
also echo findings of intercultural research such as by Deardorff (2011), Hemming
Lou et al. (2012) and Stier (2006) that effective engagement and learning is not
guaranteed by students going into a culturally different environment, and that
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ongoing intercultural support in the environment is an important factor. In other
words, students should be prepared and supported not only for the technological
challenges, but also for the emotional and behavioural challenges of virtual
cross-cultural interaction. This has implications for the role of education and edu-
cators when considering graduate attributes. Childs and Peachey (2013) maintain
that digital literacies will include being able to interact in virtual worlds in the
future. If this is the case, then it would seem that intercultural competence is an
essential graduate attribute for successful interaction in virtual worlds as well as in
the real world.
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Chapter 4
Virtual Worlds as Restorative
Environments

Janice K. Jones, Helen Farley and Angela Murphy

Introduction

This chapter draws data gathered from a study conducted in Queensland, Australia.
However, the concerns that gave rise to that study are pertinent to governments and
nations globally, and the study’s findings will have relevance for contexts beyond
the physical location in which the research took place. Sustainability, creativity and
resilience for individuals and communities have been presented as priorities for
Australia in a globalised economy (MCEETYA 2008). A research team, funded by
the University of Southern Queensland (USQ), undertook a three-part study
focusing upon how far pre-service teachers’ self-perceptions of creativity,
engagement and their sense of well-being were impacted by immersive experiences
in natural and natural-seeming virtual world environments. The three phases
extended over a two-year period and included pre-service teachers studying on
campus or online as participants. The team of four researchers included a teacher
educator and senior lecturer in the arts, two technology experts with substantial
experience in research in education and virtual worlds in particular, and an
Indigenous artist, educator and cultural advisor. The focus of phase three of the
study was to add to an emerging body of knowledge relating to the restorative
qualities of virtual world environments. It focused specifically upon the benefits of
immersion in a natural-seeming virtual world environment upon undergraduate
pre-service teachers’ self-perceptions of creativity and well-being.
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A Disease of Modern Times

While there is ample evidence of the economic benefits of globalisation, industri-
alisation and urbanisation for many nations (Corvalan et al. 2005, p. 7), negative
impacts have also been recognised. Rapid population growth and pressure for
resources have forced a shift from rural to urban environments, and greater health
benefits from improved medical treatments have resulted in rapid increases in the
world’s population and consequently, competition for natural resources. In this
global context, a neoliberal shift over the last two decades has re-positioned edu-
cation as a means for the production of a skilled and adaptable labour force (Lipman
2013), with a concomitant emphasis upon competition between individuals and
education providers. Patrick (2013) contends that this change in thinking about the
purposes of life-long education has informed the commodification of the self as an
economic consumable so that pressures to achieve through years of schooling and
higher education have intensified, with a trend towards ‘zero tolerance’ (Korner
2011) and with negative impacts upon the personal and social health and well-being
of students reported in the USA (Greeson et al. 2014), Europe (Woolcock 2010),
Australia (Cranston et al. 2011) and Asia (Hou et al. 2012). The trend for
large-scale schools (Cotton 1996) and the closure of small and rural schools
(Australian Bureau of Statistics 2010; Carbonell 2004; Skelton 2006) have
informed the urbanisation of education and impacted upon students’ disrupted sense
of connectedness between home, community and school (Mitchell 2000).

Against this shifting socio-economic background, Greeson and colleagues
(2014) document findings that more than one-half of college students in their USA
study exhibit symptoms of depression and sleep disturbance. Research studies into
the impact of urbanisation upon children’s well-being (Kellert 2004; Kirkby 1989;
Louv 2008), and of academic pressures upon the psychological well-being and risk
of suicide in young people (Hou et al. 2012), have been paralleled by a growth of
multinational research into the benefits for young people and their families of
engagement in natural environments (Browning et al. 2013; Collado et al. 2013;
Laaksoharju et al. 2012; Maller et al. 2008). The work of Chawla (2014) is rep-
resentative of a new dynamic in education that focuses upon enhancing well-being
through experience in natural environments, building upon Lynch and Banerjee’s
(1977) ‘Growing up in Cities’ project and extending this across eight countries. At
the same time, there has been a growth in research into the potential benefits of
immersion in natural-seeming virtual environments (Valtchanov 2010; Valtchanov
et al. 2010; Depledge et al. 2011).

Researching Educators’ Well-being

There is a lack of research into future educators’ well-being, awareness of natural
environments and sustainability, and creativity. The research team who undertook
this study focusing upon those aspects of pre-service educator experience did so
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over three stages, and three years. This chapter focuses upon the third stage of the
study. In the study’s preliminary stage, data were captured in a survey of 114
commencing pre-service teachers across three campuses of an Australian university
in 2009. The data indicated that undergraduates lacked confidence in fine arts skills
and knowledge, with participants reporting perceptions that they lacked personal
creativity. The majority of respondents reported limited experience of recreational
and natural environments over the last decade (i.e. since their years of primary
schooling). The findings of that data analysis have been reported in conference
proceedings (Jones 2012a; Jones and Moodie 2012). The second stage of the study
commenced the following year, focusing upon the impact of immersive experiences
in natural environments upon participants’ sense of well-being and creativity, with a
group of 88 first-year on-campus pre-service teacher’s students spending two hours
per week over six weeks working in self-selected partnerships or groups during
which they experienced immersion in a Japanese garden. At the end of their
immersion experience, they presented visual, dance and dramatic works to peers.
Data captured included student reflections upon their experience on each visit and
responses to an anonymous online survey at the conclusion of their six-week
experience. Findings suggested that students felt more creative and able to enter
into ‘flow’ experiences, more in tune with nature, and less constrained by peer
expectations in a natural environment. Flow is a term that was first coined by
Mihaly Csikszentmihalyi (1990) and refers to a mental state that athletes equate
with ‘being in the zone’ (Aldrich 2009, p. 5). The findings from this stage of the
study have been reported in a journal article (Jones 2012b). A smaller group of
students experienced a visit to a site of cultural significance for the Indigenous
peoples of Queensland, with a painting used as a tool for intercultural
meaning-making. The day included visits to an outdoor education centre in a
bushland environment and to a museum. Findings have been reported in conference
papers, journal articles and a book chapter (see Jones and Moodie 2014).

In stage 3, which is the central focus of this chapter, a group of final-year
pre-service teachers participated in a short study over a period of two weeks in
2012. During a two-hour period, measures of pre-and-post affective (moods, feel-
ings and attitudes) and behavioural perceptions of attentional fatigue and perceived
attention restoration were taken, following participants’ immersive experience in an
environment resembling a natural setting in the virtual world of Second Life.

Literature Review

A growing international body of research points to the importance of engagement in
natural environments for human health and well-being. This research has focused upon
several areas: how proximity to natural environments may have restorative effects for
human health and recovery from psychological, physical and spiritual distress (Hartig
et al. 1996; Hartig and Statts 2006); how physical engagement in natural environments
may benefit children’s learning and psychosocial adjustment (Corraliza et al. 2012;
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Laaksoharju et al. 2012; Wagner et al. 2010); how human-created views of seeming
natural environments in the form of real or created windows onto greens spaces may
bring the same benefits (Ulrich 1999); how immersion in virtual worlds where par-
ticipants may engage in 3D virtual experiences may impact upon restoration of
attention from stress or fatigue; or how it may support psychosocial well-being
(Depledge et al. 2011; Valtchanov et al. 2010). While the impact of experiences in
virtual worlds is represented through a limited and relatively recent body of interna-
tional research, early findings suggest that immersion in virtual worlds may also bring
psychological and physical benefits.

Hartig and colleagues (1997a) identified four requirements for an environment to
have the potential to provide a successful restorative experience. A feeling of being
away requires the ability to escape from unwanted distractions and removal from
usual work demands. Fascination is considered to be a process of pleasant and
effortless engagement and exploration of the environment. A third component,
coherence, refers to the connectedness or relatedness of the environmental compo-
nents to each other. This construct is seen as a representation of the ease with which a
scene can be organised or structured within the imagination of the viewer. The final
component is compatibility,which refers to an alignment between the demands of the
environment and the goals and needs of the individual. The extent to which each of
these characteristics is present in an environment is related to the potential of the
environment to be restorative. Hartig and colleagues (1996) recognised that psy-
chological distancing from an environment is more impactful than geographical
distancing. Virtual environments that simulate these characteristics should therefore
be able to provide a similar restorative experience to an equivalent natural environ-
ment. Natural environments have been found to be significantly more restorative than
built environments (Hartig et al. 2001); however, natural environments may not
always be easily accessible when restorative moments are most needed.

The findings of Canadian researchers Valtchanov et al. (2010) suggest that
virtual worlds may offer an alternative to natural environments as restorative
environments. While their research drew upon data from a relatively small sample
(21 participants), respondents signalled that they found that experiential immersion
in virtual environments, rather than viewing a slideshow of the same environment,
reduced perceptions of stress and enhanced recovery time from stressful experi-
ences. Similarly, in their study into the impact of a virtual environment, Emma’s
world, on the psychological recovery of participants with post-traumatic stress
disorder, Banos and colleagues (2011) found that virtual immersion was as effective
as other more traditional approaches, such as cognitive therapy.

Method

The aim of the third stage of the study was to determine whether immersion in a
natural-seeming virtual world environment could be considered effective in pro-
moting restorative effects such as reduced attentional fatigue and improved affective
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states. Two short survey instruments were used to measure changes in attentional
fatigue and affective states: Staats et al. (2003) affective and behavioural measures
of attentional fatigue and Hartig et al. (1997a) perceived restorativeness scale.

The Virtual World

A Second Life island, named RejuveNation, was purchased and terraformed
(landscaped) with advice from the research team. It included natural-seeming
environments designed to represent Australian grasses, trees and wildlife. Sounds
included cicadas (insect sounds), water (rivers and a sea-cove) and a bird song. The
environment included grasslands with kangaroos, rock formations, desert areas,
rainforest and eucalyptus woodland. The river took the form of a serpent, repre-
senting the land-emergent knowledge and narratives of the first peoples of
Queensland. There were many references to Queensland Indigenous culture on the
Second Life island as an understanding and appreciation of cultural diversity, and
an embedding of Indigenous perspectives was one of the aims of the programme
from which the participants were derived but also reflected the vision of the uni-
versity more broadly.

Participants

Participation was open to both online and on-campus students in a four-year
Bachelor of Education course. Students were recruited to the study through par-
ticipation requests during class time and through electronic email invitations. As the
university has a limited number of courses that use virtual worlds, on-campus
access to Second Life was available only through an on-campus computer labo-
ratory. As a result of these challenges, only six on-campus students participated in
the study. The data from that on-campus group were excluded from the results
presented in this chapter due to the small sample size. However, a total of 49 online
students participated in the study, and all participants who successfully completed
the study were entered into a prize draw to win a gift voucher. Eight participants’
provided incomplete responses. These were removed from the data so that a final
sample of 41 was retained.

Research Instruments

Staats et al. (2003) postulated that based on attention restoration theory, a person’s
ability to ward off distractions was diminished, resulting in difficulties concen-
trating, increased irritability and an increased probability of making errors on
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cognitive tasks. To measure attentional fatigue, the research team developed four
items to assess affective state (feeling irritated, tired, worn out and mentally
exhausted) and four items to measure diminished attentional behaviour (would you
be able to make a well-balanced decision? concentrate? foresee the implications of a
complex situation? or pay attention to a long lecture?). These self-report items were
scored by participants using a seven-point Likert scale ranging from 1 (not at all) to
7 (very much for affective items; very well for behavioural items). The scale was
found to have a Cronbach’s alpha score of 0.97, and a total attentional fatigue score
was calculated by reversing scores on the behavioural items and obtaining a mean
score for all eight items.

The perceived restorativeness scale (PRS) (Hartig et al. 1997a) was based on the
attention restoration theory of Kaplan and Kaplan (1989), Kaplan (1995). It con-
sisted of 26 items that were designed to measure the perceived restoration potential
of natural or other environments that could be used to restore attentional capacity.
The original scale consisted of only 16 items; however, an additional 10 items were
added to the scale in 2001 to strengthen the constructs (Hartig et al. 2001). The
scale was then divided into four subscales designed to measure psychological
constructs that are considered to work together in restorative experiences: (1) being
away, (2) fascination, (3) coherence and (4) compatibility (Hartig et al. 1996). In
this study, participants selected from a seven-point scale from 0 (not at all) to 6
(completely) to indicate the extent to which each statement described their expe-
riences in a given setting. Six of the items were reverse scored when compiling the
subscale scores, and an overall score was calculated by obtaining an average of
each of the four subscale means. Cronbach’s alpha for the subscales ranges from
0.71 to 0.90 (Korpela et al. 2001). An overall PRS score was calculated as the
average for each of the four subscales.

Data Collection Procedure

Students who agreed to participate in the study were sent an email outlining the aim
of the study and were provided with a link to an online form which contained
staged, detailed instructions on how to access the virtual environment and the
research instruments. The first page of the online form provided detailed instruc-
tions on how to download and install the virtual world, Second Life, register as a
new user, choose an avatar, move around and interact with objects. Participants
were also provided with additional links to videos which demonstrated how to
download, install and setup Second Life for the first time, and were provided with
contact details for the research team for further assistance if required. As soon as
registration was completed, the student’s avatar appeared on a purpose-developed
private island, RejuveNation. Once they had installed Second Life, the students
were instructed to return to the survey and answer the eight affective and beha-
vioural measures of attentional fatigue to obtain a base measure of fatigue for each
participant.
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To effectively measure the impact of RejuveNation as a restorative environment,
participants were instructed to spend 30 min of quality time (undistracted time
focused only on the island) in the virtual environment walking around and
exploring or sitting quietly in a favourite place. Participants were requested not to
spend less than 30 min on the island and not to break the time into shorter periods.
Once they completed the 30-min immersion, participants were instructed to return
to the survey to complete Hartig and colleagues’ (1997a) perceived restorativeness
scale and to repeat the attentional fatigue items. Respondents were also asked open
questions about their experiences on the virtual island. The results of the study were
compared to scores obtained for these instruments with those from participants who
engaged in natural environments during stage two of this study, and as reported in
the literature (Hartig et al. 1997b).

Findings

A reliability analysis, using Cronbach’s alpha, was performed for the overall
attentional fatigue scale, and each of the four PRS subscales and reliability was
found to be high (see Table 4.1). As shown by the results of the attentional fatigue
scales in Fig. 4.1, it is evident that the virtual environment was not effective at
reducing attentional fatigue among student participants (t(40) = -1.99, p = 0.052).
On the contrary, although the result was not significant, attentional fatigue at a total
level appeared to be marginally worse (M = 3.71, SD = 1.26) after compared to
before (M = 3.37, SD = 1.31) exposure to the virtual island. Further analysis of the
subscales also revealed that students experienced a significant increase in irritation
(M = 3.44, SD = 1.96; t(40) = -3.16, p < 0.05) and felt significantly less able to
make a well-balanced decision (M = 4.39, SD = 1.66; t(40) = 3.19, p < 0.05),
concentrate (M = 4.12, SD = 1.72; t(40) = 2.42, p < 0.05) or foresee implications
of a complex situation (M = 4.12, SD = 1.82; t(40) = 2.77, p < 0.05) after
spending time on the island. Although scores on the feelings of being tired
(M = 3.46, SD = 1.57; t(40) = 1.46, p = 0.63), worn out (M = 3.29, SD = 1.72; t
(40) = 0.49, p = 0.63) and mentally exhausted items (M = 3.15, SD = 1.90; t
(40) = -0.48, p = 0.64) were reduced after immersion, these changes were not
statistically significant.

Table 4.1 Internal
consistencies (Cronbach’s
alpha) for the attentional
fatigue scale and the
perceived restorativeness
subscales

Attentional fatigue Cronbach’s a

Attentional fatigue pre 0.87

Attentional fatigue post 0.86

Perceived restorativeness subscales: Cronbach’s a

Being away 0.87

Fascination 0.92

Coherence 0.70

Compatibility 0.90
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The team hypothesised that these findings, which were contrary to the expected
outcomes, were possibly the result of lack of familiarity with virtual world envi-
ronment. Although all courses used for the survey sample included a virtual world
environment as a component of the learning experience, 88% of the students who
participated in the study (n = 36) indicated that they had never spent time in a
virtual world such as Second Life before. This suggests that even though the virtual
world option is available for students in these courses, many students are not
actively spending time in such environments.

Students were also requested to state exactly how much time they spent in the
virtual environment prior to completing the second set of surveys. Seven students
spent less time on the virtual island than requested in the research instructions, with
4 of these spending under 15 min; 22 students spent between 30 and 40 min; and
12 spent between 45 min and 2 h. Using Spearman’s rho, however, the results
indicated no significant relationship between overall attentional fatigue after
immersion (r = 0.19, p = 0.27) and time spent on the island.

To determine the potential of the virtual world island to result in attention
restoration, despite the apparent negative impact on attention fatigue, results on the
PRS subscales were compared to existing scores identified for natural environments
in the literature. In the first study, Hartig et al. (1997b) used the PRS scale to
compare the restoration potential of four broad environment groups: natural out-
door, built outdoor, natural indoor and natural outdoor. A sample of undergraduate

Fig. 4.1 Attentional fatigue scores prior to and after immersion in the virtual island
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university students were randomly assigned to field-based (n = 43) and simulated
(n = 52) study settings. Although the sample sizes for these two groups are similar
to the present study, only the mean values for the overall PRS scale and the
coherence subscale were presented. Korpela and colleagues (2001) compared mean
scores on the four PRS subscales between imagined favourite and unpleasant places
identified by a sample of 160 undergraduate university students. They found that
students imagined natural environments as favourite places with greater frequency
than any other types of environment. Restoration was also found to be significantly
greater for these natural favourite places, particularly for the being away and
compatibility subscales.

The overall PRS score for RejuveNation was found to be 2.74 (SD = 1.07) (see
Fig. 3.2). Of the four environments examined by Hartig et al. (1997b), the mean
overall score is identical to the field-based natural indoor environment (M = 2.74,
SD = 1.10) and similar to the simulated natural indoor environment (M = 2.53,
SD = 1.12), which was actual experience with, or video footage of, a study room
with fixed seating, large planters and large windows facing onto adjacent trees. The
score was significantly less than the general score identified for the both the sim-
ulated built (M = 4.48, SD = 1.13; t(40) = -10.40, p < 0.001) and natural outdoor
environments (M = 5.13, SD = 1.09; t(40) = −14.28, p < 0.001) which were a
large outdoor shopping mall with a fountain and potted plants and a rock garden in
the centre of a large park. RejuveNation did, however, perform significantly better
as a restorative environment than both the simulated (M = 1.79, SD = 0.98; t
(40) = 5.67, p < 0.001) and the built (M = 1.61, SD = 1.04; t(40) = 6.74,
p < 0.001) indoor environments, a large concrete parking structure.

The scores on each of the PRS subscales were compared to the mean values
identified by Korpela and colleagues (2001) when examining the favourite and
unpleasant spaces identified by students (see Table 4.2). Using an independent
sample t-test, all the scores on each of the subscales for virtual island were found to
be significantly less than the scores for the favourite places, yet significantly more
than the unpleasant places. While the experience on the virtual island was not
considered by students to be highly restorative for any of the four components,
compatibility was found to be the subscale which performed most poorly. This
suggests that the possible reason for the low restorative potential of the environment
was due to a lack of familiarity and fit with the virtual environment as shown in
Table 4.2.

Discussion

The research team considers that respondents’ written and statistical responses
signal that a lack of familiarity with the environment may have been the cause for
findings of a lack of perceived restorativeness of student experiences in the virtual
world environment. In order for the virtual world environment to be restorative, it
needs to engender ‘immersion’ in participants. Immersion can be described as ‘the
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Table 4.2 Scores on the Perceived Restorativeness subscales for the virtual island compared to
the pleasant and unpleasant places identified by Korpela et al. (2001)

Note Values fall on a scale from 0 to 6 where lower values indicate, for example, lower fascination.
Scores for the virtual island to the favourite and unpleasant places identified by Korpela et al.
(2001) (p < 0.001)
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subjective impression that one is participating in a comprehensive realistic expe-
rience’ (Dede 2009, p. 66). Immersion happens when an individual perceives him
or herself to be part of the virtual environment and is able to interact with that
environment. This is compromised when the environment is difficult or unfamiliar
or when the hardware used to access the environment performs poorly (Farley
2013). It is thought to be these factors which have negatively impacted on the
participants’ sense of immersion and hence on the restorativeness of the environ-
ment. This is supported by comments from the participants who expressed frus-
tration with the unfamiliar interface.

I found it frustrating and very unrelaxing. For students who are familiar with this type of
experience it may be restorative.

However, some written responses strongly suggest a positive association
between participants’ experience of the virtual environment and feelings of relax-
ation, pleasure and well-being.

The beach and waves were really calming.

The experience allowed an escape from the stresses of real life. Had a calming influence
and I forgot about day-to-day worries while in the virtual world.

Fear of the unknown emerged in one respondent’s observation that she felt
‘alone’ in ‘a strange place’. In this participant’s response was a strong affective
connection between being alone in a realistic natural environment, which gave rise
to a sense of pleasure and wonder. This was swiftly followed (within 10 min) by a
sense that real-world dangers may attend to her immersion in a virtual environment.
She felt a need to escape to the safety of the known.

These findings suggest that it would be productive to conduct further studies
with participants who have had some prior experience in immersive virtual worlds
or in gaming environments so that the physical challenges of navigating with
unfamiliar tools, and perceived fears that an unfamiliar world may present dangers,
do not counter the potentially restorative qualities of the engagement. Participants’
written comments provide a second layer of information pointing to their more
nuanced and pleasurable experience of virtual natural environments as places of
pleasure and relaxation. For a future where our overcrowded planet may require that
we restrict travel to natural and wild places, and where urbanisation makes such
places inaccessible for many, virtual experiences of natural environments may bring
rich possibilities for relaxation, restoration and learning about the natural world.

Conclusion

In a world increasingly characterised by globalisation, urbanisation and alienation
from the natural environment, it seems prudent to look for ways to maximise the
well-being of individuals. It is especially important to nurture an awareness of the
impact environments upon well-being in pre-service teachers whose personal and
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professional practice influences the next generation of workers, parents and citizens.
This chapter has considered whether virtual environments may have a role to play
in supporting well-being against the broader context of megatrends impacting upon
human well-being and feelings of connectedness. The investigation considered the
immersive potential of natural and virtual world environments as part of a broader
study. It responded to earlier findings, from phase 1 of the study, that revealed a
lack of arts skills and knowledge in pre-service teachers, a perceived lack of per-
sonal creativity, and limited experience of recreational and natural environments
since their years in primary school. Potential antidotes to the problems described in
the first part of the investigation were examined through immersive experiences in a
formal Japanese garden and during a visit to a place of cultural significance for local
Indigenous peoples during phase 2 of the study.

The focus of this third phase of the study has been to examine the restorative
potential of virtual worlds upon pre-service teachers. Because these environments
are potentially available from the desktop, irrespective of time or geographical
location, virtual world environments, if they can be shown to be restorative, hold
potential for alleviating the stresses and strains of everyday living and the impacts
those tensions have on well-being. However, the results of this preliminary
investigation are inconclusive. While natural-seeming virtual world environments
do score better as restorative environments than those environments deemed to be
unpleasant, such as undercover car parks, they were scored by participants as being
significantly less effective than pleasant natural places in promoting feelings of
well-being. However, contradictory evidence, in the written responses of partici-
pants who reported pleasurable and calming experiences in virtual worlds, suggests
that virtual environments’ lack of restorativeness in this study may be due to the
unfamiliarity of the environment and interface to participants. These factors
undermine the sense of immersion in the virtual world environment which is a
necessary pre-condition for restorativeness. The study findings indicate that further
research needs to be undertaken with participants who have overcome the novelty
factor of virtual environments, and for whom navigating and engaging with the
environment are familiar processes, before testing the restorational benefits of their
immersive experiences in virtual environments.
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Chapter 5
Self-guided Exploration of Virtual
Learning Spaces

Torsten Reiners, Lincoln C. Wood, Marko Teräs, Hanna Teräs,
Sue Gregory, Vanessa Chang, Michael Steurer, Timothy McDonald
and Ali Fardinpour

Introduction

The moment of truth for a learner occurs when the acquired knowledge and trained
skill set has to be recalled, practised and performed outside of the safe environment
we find in the classroom. Reality does not provide the range of experimental set-ups
where the experiment serves the demonstration of learnt theory but includes all the
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side effects that influence the outcome. The guidelines in textbooks, or instructions
in the classroom, are replaced with an unsupervised environment where decisions
include the selection of tools and methods as well as further attributes like
sequences, colleagues, safety, resources, effectiveness or efficiency. In a real-world
setting, failures can result in serious consequences; there is no reset button or option
to go back in time for another run.

While the existing skill gap between the qualification of graduates from edu-
cational institutions and industry expectation has many dimensions, we focus on
two factors in this chapter: mass vs. individualised education and the lack of
authenticity. First, the classroom is not a homogenous group of equal learners;
instead, we are faced with classes of students from diverse backgrounds and
sometimes with dissimilar needs (Wood and Reefke 2010). It is safe to say that each
individual learner has unique needs in processing information and acquiring the
knowledge that is needed to make sophisticated decisions in known and, especially
unknown, situations. We have to acknowledge the individuality to help create an
effective and efficient learning process, a condition that is generally not achievable
in classrooms or on-the-job training with respect to available resources, such as
time and staff. Second, learning from a book or video does not necessarily prepare a
student for the tasks and challenges they are likely to experience in their profes-
sional life. Instead, many students struggle to go from the ‘academic’ understanding
of theory to understanding of practice and how to use this to frame their actions in a
real-life working situation.

In this chapter, we describe the development of an immersive authentic virtual
learning space, depict mechanisms to increase engagement and motivation, intro-
duce the inclusion of indirect guidance of the learner and explain how immediate
formative feedback to the learner can be achieved. This project (known as nDiVE)
is ongoing; however, preliminary results and a resulting framework to create future
learning units will be demonstrated and outlined in this chapter.

Stories as the Canvas for Individualisation

Storytelling is an ancient profession that creates an illusion to immerse the audience
in a fictional or non-fictional space. The storyteller orchestrates words, gestures,
expressions and other stylistic means (e.g. suspense) to create a draft framework,
which is padded by each listener in a (slightly) different way. The story defines the
space and its objectives, the narrative, or the path to reach these objectives and
should involve the individual experience and knowledge; allowing one to explore
the space and use creativity to find solutions (Reiners et al. 2014a, b).

The framework addresses self-guided and motivated learning, focusing on
understanding and critical thinking (Friedman 2006). The suggested virtual learning
spaces are not considered to replace the traditional classroom but provide an
opportunity to evaluate and validate the readiness of the acquired knowledge and
skills. The story is told beforehand to ‘provide relevance and meaning to the
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experience. It provides context’ (Kapp 2012, p. 41). The virtual learning space
provides the means to individualise the story, where rough milestones on the path
are defined and incentives are given to either attract learners to a certain direction,
to encourage them from going in the wrong direction, or passing on guidance or
options on how to continue. Stories are the ‘original form of teaching’ (Pederson
1995, p. 2), yet we have to include state-of-art technology to reach out for learners
of today and to sculpt and design the narrative to match individual learners (Reiners
et al. 2014a, b).

Immersion and Virtual Learning Space

Immersion is ‘the subjective impression that one is participating in a comprehen-
sive, realistic experience’ (Dede 2009, p. 66), whereas the experience does not
depend on how or with what means the immersive presence was created. In our
research, we further advance the perceptual immersion (Biocca and Delaney 1995),
i.e. using head-mounted displays such as the Oculus Rift (Oculus 2013) or a
Computer Assisted Virtual Environment (CAVE, space with projections of the
environment on all walls) to submerse a user into a virtual environment.

Making research more difficult, both in common and academic language, the
term ‘immersion’ is regularly used loosely and even imprecisely. In common
language it may be acceptable to be imprecise with language, yet it creates a
challenge for the researcher to capture the right phenomenon in surveys, interviews
or experiments. In academic language, the definition distinguishes itself from var-
ious other human experiences related to concepts such as flow, engagement,
involvement, presence and cognitive absorption (cf. Jennett et al. 2008; Slater
2003). In relation to discipline, context, scenario and experience, it can translate to
anything from an affordance of a technological system (e.g. Mestre and Vercher
2011; Slater and Wilbur 1997) to a psychological concept or an experience (e.g.
Witmer and Singer 1998; Brown and Cairns 2004).

Palmer (1995) suggests technology-generated immersion could be considered
different from psychological immersion. This involves the depth of engagement
with a given task, such as found with relatively simple games (e.g. solitaire on a
PC). According to Ermi and Mäyrä (2005), to understand what a game is, we need
to learn more about the act of playing and the experience of gameplay. The authors
observed Finnish game-playing children and their non-playing parents, conceptu-
alising a heuristic gameplay model covering three distinct components: sensory,
challenge-based and imaginative immersion (SCI-model) (cf. Browns and Cairns
2004). The authors validated their model by analysing Finnish video game players
(N = 193) with self-evaluation questionnaires addressing three different immersion
dimensions, observing that many of the popular games received high scores in
immersion. As the model has been developed studying only the Finnish population,
with the input and output of questionnaires perhaps slightly too directly validating
the model, it should be noted that more research is needed to assess the model. This
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is similar with the case involving a small study by Brown and Cairns (2004) who
used Grounded Theory to study seven gamers through open-ended questions to
understand and define immersion. They report that players use immersion as a term
to describe their involvement with games. Three levels of involvement were found:
engagement, engrossment and total immersion. System or human barriers, such as
game construction or concentration, control access to each of these engagements.
They also note, that ‘each level of involvement is only possible if the barriers to the
level are removed’ (Brown and Cairns 2004, p. 2).

Although more research in this area is still needed, such studies support the fact
that well designed games, despite definitions, have the ability to ‘draw people in’
(Jennett et al. 2008, p. 641), and emerging frameworks and definitions can prove
valuable vessels on the journey to understand how to develop and achieve similar
results with immersive virtual environments and gamification in various contexts,
for example education. Gamification is ‘a process of enhancing a service with
affordances for gameful experiences in order to support user’s overall value cre-
ation’ (Huotari and Hamari 2012, p. 19). The convergence of video games and
immersive virtual environments, namely, game design mechanics used in immer-
sive virtual environments mediated by a head-mounted display and other controls
promoting more embodied user experience, is taking research in new directions.

Authenticity, Fidelity and Realism

Authenticity is the representation of real-world tasks. When these are recreated in
virtual environments, realism (exactness in visualisation) and fidelity (exactness in
functionality) become essential as authentic activities mirror the ‘kind of activities
people do in the real world’ (Herrington and Kervin 2007, p. 223). In authentic
learning activities, students find and solve problems with the ‘complexity and
uncertainty of the real world’ (Herrington 2006, p. 3). Simulations and virtual
environments provide spaces for authentic learning experiences to occur where
real-life costs and consequences are avoided (Gregory 2011). The authentic sim-
ulations discussed here should be realistic and the relevant activity emerges due to
the interaction between the participants, the simulator and the context (Rystedt and
Sjoblom 2012, p. 785).

The ‘Carrot and Stick’ Framework

Many commonly used educational practices focus on implicitly coercive approa-
ches to encouraging student compliance with educators’ wishes—applying a ‘stick’
approach. However, the term ‘carrot and stick’ implies both a threat of punishment
coupled or used in conjunction with something tempting, dangled in front of the
student in order to motivate them. While some elements may be used as an extrinsic
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motivator of this sort (e.g. the use of gold stars for young children that can be
redeemed for a reward when they collect enough), the use remains somewhat
limited, with most practices designed to punish non-compliance (e.g. detention or
loss of grades under some circumstances). Effective education may require appli-
cation of sticks but there is increasingly room to include carrots.

With self-directed learning, the focus shifts further away from the use of pun-
ishments and coercive acts to ensure compliance while enabling the student to
engage in their self-directed study. A self-directed study suggests design with
greater reliance on intrinsic motivation and may be supported by self-determination
theory as an approach to create more powerful forces that encourage instincts
supportive of learning (Ryan and Deci 2000). Note that a ‘carrot’ by nature is a
reward but we tend to think of this as a purely extrinsic motivator; where you make
progress, you are rewarded.

Within a self-guided learning environment, supported in a virtual world or
gamification, the use of both carrots and sticks can be easily applied. Sticks can be
as simple as providing greater points for completing a task directly or more quickly;
failure to comply results in fewer points or perhaps in explicit penalties where
points are deducted. An extrinsic carrot may involve rewarding progress towards
objectives, e.g. allocating points to specific tasks in a way that also provides
feedback on overall progress in the learning scenario. Appropriate design to provide
scalable challenges to learners may also include the use of artificially intelligent
software agents or bots (i.e. non-player characters) that adapt to learners and
continue to push them (Wood and Reiners 2013).

Intrinsic motivator carrots include many of the contemporary gamification
mechanisms applied to create and support intrinsic motivation to support tasks. The
use of multiple lives or save points enables experimentation and trials to take place
without negative consequences for the student, encouraging a range of actions to be
attempted and enabling the sating of curiosity about a particular situation. The use
of leaderboards can provide a learner with an overall perspective of success and
how they are fairing against others in a way that motivates them to continue as they
collect points rather than becoming frustrated when being penalised for failing tests
(McGonigal 2011). The use of ghost or shadow images (Hebbel-Seeger 2013) or
other comparative techniques enables observation and reflection on performance
with the ability to learn from others, or from oneself, or from the difference in
previous attempts in comparison to the attempts of others.

Gamification processes can aid the shift away from extrinsic motivators as
carrots towards developing intrinsic motivation. Application of appropriate gami-
fication design can increase the propensity of a student to engage in self-directed
learning. In this way, the ‘carrot’ can become a multidimensional or multi-layered
approach to developing, encouraging and supporting the students’ willingness to
explore and engage in the learning environment. The ultimate focus is to shift the
development of motivators away from extrinsic to intrinsic motivators over time
while increasingly reducing the use of sticks in the environment (Landers et al.
2015); in this way, gamification can be supportive when designed to run in parallel
with authentic learning (Wood et al. 2013).
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The Two Faces of Technology

It is simple to equip existing learning spaces with state-of-the-art technology. But it
is not a simple process to use the technology to improve the learning. The short life
cycle of modern technology causes continuous changes and adaptations where the
focal point risks integrating the technology while sacrificing an emphasis on the
story as a justification of the investment. Efforts to demonstrate improvement of
the learning and teaching quality through integration of technology are a simple
strategy for the administrators and managers; yet, this neglects the content and the
story, which is the key to success (Bates and Sangra 2011). Another aspect is how
the story is told by the storyteller and experienced by the audience. Here, technology
can also become the only means of creating the visible environment and therewith
the needed context. While immersion can be achieved by imagination alone, it can
be intensified when multiple sensory impressions are combined (Cummings et al.
2012). For example, the learner can look at photos of an unknown city; yet it is
almost impossible to derive the general dynamics, such as the noise or the aromas
from this media format. Technology enables addition of further dimensions, e.g.
using a movie to add the dynamic or using sound to be immersed from all directions.

We use technology in our framework to add further dimensions to the learning
space. The selection of the technology is based on our objective of an authentic
skills acquisition. The skill gap implies the deficiency of theory for the later
practice; forcing additional training requirements after graduation. Skills training
needs authenticity and so context and functionality of the learning space should
closely match real requirements. A preliminary study to select the most promising
technology included traditional media, virtual worlds on traditional 2D monitors
and 3D displays (similar to the 3D TV’s that have become popular as part of a home
entertainment system) as well as emerging technology, e.g. head-mounted displays
(HMD) (Reiners et al. 2014a, b). Recent releases of HMDs have focused on pro-
viding consumer-ready equipment that promises to eliminate large investments in
dedicated rooms such as CAVEs.

Figure 5.1 depicts examples of technology supporting interaction with the vir-
tual learning space, but also allows records to be created of the activities for later
analysis. The interaction is further distinguished between input and output, i.e.
triggering the sensory system. Input concerns tracking the body in the real world
and mapping these movements onto an avatar. This has traditionally been
accomplished with a keyboard and mouse; contemporary controllers use emerging
technology (e.g. head movements with sensors in the head-mounted display;
walking in a harness; arm movements monitored by camera systems or wearable
sensors; facial expression captured with cameras; voice using microphones and
earpieces; or [the ultimate, but still speculatively] in-the-future, by-thought-
controller). Output directly addresses the sensory system, i.e. vision (using displays;
either head-mounted or fixed display), audio (e.g. surround sound headsets), touch
(e.g. data or haptic gloves), or force (e.g. pressure vests). Further technology is
needed to gather data about the learner as well as the environment. Most relevant is
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data about any change in the environment (e.g. moving objects), sensor data from
input and output devices related to the virtual space (e.g. viewing direction and
object in focus) and the learner itself (e.g. EEG reading, video stream). The data is
used to document the learning progress, but also to create formative feedback (see
Reiners et al. 2014a). The set-up allows synchronisation of protocols from both the
real world and the virtual environment; especially, the change in biometric data in
the real world implies a feedback from the virtual environment (Gibson and Jackl
2015). This can be used to support the measurement of immersion and awareness of
the virtual space. Further data is collected from the environment by protocolling
every action and event in short time intervals.

Preliminary experiment in Reiners et al. (2015b) examined the intensity of
immersion in 3D virtual worlds (Second Life using a traditional 2D monitor rather
than the version for head-mounted displays) compared to the use of a head-mounted
display. Despite the difference in user-control (third person vs. first person), par-
ticipant comments and ratings unanimously indicated the outcome: the HMD
experience supported the ‘feeling of being there’ far more than the 2D display did. In
addition, the sensory feedback was experienced more intensively, including minor
negative side effects such as dizziness. In addition, the experience was considered as
‘more authentic’ as the navigation was more aligned with the body. Note, partici-
pants may not consider ‘realistic’ and ‘authentic’ to be different concepts.

Gamification and Game Design

An early and well-known example for game design using storytelling is the game
Dungeons and Dragons (Loh 2007), in which the players form a team and undergo
an adventure guided by the storyteller to ensure progress. The game design provides
the storyteller with god-like features enabling them to interfere and direct events at
any time while still allowing players the freedom to decide on the narrative, i.e.
which path to follow.

Fig. 5.1 Variability of input devices and recording methods of output data: (1) head-mounted
display; (2) walking platform; (3) game controller; (4) space tracking systems for hand
movements; (5) close range hand movement traction; (6) person movement tracking; (7) visual
observation of the candidate; (8) EEG recording; (9) EKG recording and (10) interview and
surveys
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The storyteller has the most influence on the learner’s decision (Bauman and
Briggs 1990). However, in self-guided explorative learning spaces, it is either the
learner undertaking the journey (Danilicheva et al. 2009) or the environment itself
providing the guidance. This is commonly done in modern, so-called open world
games, which allow the free exploration of the environment. Yet, a good
game design blends the storyline with the chosen narrative of the player, such that
non-player characters (NPC) or an event reminds the player of the overall game
objectives, so players are ‘nudged’ in the desired direction (Reiners et al. 2014a, b).
These reminders may be weak (e.g. an NPC talking about something while the
player walks by) or compelling (e.g. all paths but one are blocked by obstacles to
drag the player in one direction). The same mechanism needs to be applied in
learning spaces; the scope of the narrative must be suitably broad for learners
to engage a sense of curiosity and develop intrinsic motivation for learning, while
being limited to enable the instructor to ensure completion of learning objectives
and course outcomes. The environment has to continuously track the player against
the expected narrative and ensure that milestones are achieved and key actions are
performed. For example, the loading of a container on a vessel requires that: (1) it is
validated that the container has to be loaded on the vessel; (2) that the goods are
first deposited in the container; and, then (3) the container is transported to the
container bridge to be loaded. The player must fulfil these rules to be successful;
yet, there is free choice, among others, of transport vehicle, path and speed.
Figure 5.4 provides the narratives of an expert, and Fig. 5.5 of an inexperienced
learner, (see also the Evaluation and Formative section).

Examples for Explorative Authentic Learning Spaces

We conducted experiments to evaluate how a learner explores the virtual learning
space based on a general induction of the objectives. The scenario is called ‘Open
Container’ and is set on an active virtual container terminal. The background story
is that customs inspected a container and forgot to secure it according to safety
guidelines. The learner’s task is to go to the container (a map where the location is
provided) without getting injured, killed or simply disturbing the working process.
Note that the container terminal is unrealistic as it contains an unusually high
number of dangerous situations.

The learner is wearing the Oculus Rift with headphones for a high degree of
immersion, while using a PlayStation controller to move and turn the avatar. The
head and viewing direction is aligned with the movement of the Oculus Rift.
The player starts outside of the container terminal in a room where the controls are
explained and a video about the objective is shown. Figure 5.2 shows the view after
leaving the container. There are three dominant points of interest: the warehouse on
the left, a large building ahead and the container terminal. The given task, as well as
an open gate, increases the attraction for the latter one. Experiments showed that
most walked directly through this gate.
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Figure 5.3 elaborates the path and methods to indirectly guide the students. In
these experiments, we left open the options to stray from the ideal so we could
investigate the participants’ behaviour; however, we provided visual hints (signs),

Fig. 5.2 View after leaving the starting location: Left image shows the view to the warehouse and
parts of the building; right image is the container terminal with the open gate to the container terminal

Fig. 5.3 Overview of the container terminal scenario. Yellow markers are triggers (1–7), red
indicates an area where the learner can die (1–5), white numbers are milestones that the learner
should reach (1–4), the blue line shows the path an expert walked while solving the task
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points of attraction (open areas, gaps), blocks (container blocking a path) or
dynamic actions (moving vehicles, fire) to direct the participants in the desired
direction. While the learner is unable to pass through a container, signs are indi-
cators and do not actively block exploration. Figure 5.3 shows triggers that start an
activity and possibilities to die or be injured on the terminal. Triggers in this
scenario are (1) providing guidance towards the container terminal by voice, (2) as
in (1), but indicating that a sign said ‘wrong way’, (3) starts the backup of the
truck, (4) starts the bridge to move towards the learner, (5) ignites the fire,
(6) closes the container while the learner is in it and (7) drops the container while
the learner is under it. The red areas indicate the location where a learner can die,
e.g. (1) crushed by the truck, (2) burn in the fire, (3) locked in a container, (4) hit
by the bridge or (5) a dropping container. The scenario is further explored in
Reiners et al. (2014b).

Fig. 5.4 Heatmaps showing the path of one participant (left) and all participants (right). The
intensity is based on a log function (to emphasise areas of interest) over the accumulated time that
an avatar was at a certain position. Note that a brighter colour (yellow or red) implies more time
was spent by an avatar at this position. For example, on the left side, the red spot half way to the
target indicates that the student reacted on the moving bridge, waited for its path to find a way
without getting under the hanging container
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Evaluation and Formative Feedback

The evaluation in these experiments was manually conducted by analysing the log
files generated during experimentation. The log file captured the coordinates, the
viewing direction and the object in sight in 0.25-s intervals. For the analysis,
the data was visualised using a self-developed tool to create heatmaps (colour
coding to highlight the range of differences observed) and analysed by categorising
the behaviour throughout the experiment. In addition, the data is used to replay the
whole experiment, allowing the experimenter to gain further insight from different
perspectives, including the view of the student. This step is chosen as a result of the
early stage of the implementation. See below for more details on the next stage of
the environment and how gamification is used to motivate replays.

The focus of the experiment was on whether the scenario design enabled par-
ticipants, without detailed instruction, to acquire necessary information and com-
plete desired tasks while understanding the inherent dangers of the scenario. The
participants were involved in a public event at Curtin University (Festival of
Learning; http://www.curtin.edu.au/learningfortomorrow/festival-of-learning.cfm)1

Fig. 5.5 Comparison of narratives—expert and learner

1Note that the linked website also includes a video showing the set-up of the experiment; however,
the video is for marketing and not for research purposes.
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and had the choice to participate in the experiment (using the container terminal
experiment), use another head-mounted display for a roller coaster ride or not
participate at all. We noticed a slight convergence towards the roller coaster; yet, we
had no disappointed participants if they had only the option of the container ter-
minal. The participants’ identities were completely anonymous; no personal
information or bio data was recorded. The introduction to the scenario included a
short explanation of how to navigate with the PlayStation controller, their overall
task to find the one container, introduction to the map outside the start location and
outlining risks on a container terminal. Figure 5.4 shows two heatmaps; the left one
being an example of one participant successfully finding the container, the one on
the right shows overlay of all the participants in the experiment. It shows the variety
of paths chosen, with a clear indication of the main and also anticipated path
leading to the container. Of the 52 participants, 36 (69.2%) moved directly towards
the gate, while four (7.7%) walked briefly past the gate, but realised immediately
that they had to go back. Eight (15.4%) chose to explore the house despite the given
tasks; four (7.7%) walked in a completely different direction. Only 20 (38.5%)
finished the task by arriving at the specified container; 22 (42.3%) died in the
process (the most frequent cause of death was the falling container as it was
overlooked, closely followed by being locked in a container when participants
ignored the ‘no entry’ sign). Twenty-eight (53.9%) explored the virtual environ-
ment before finding the goal. General feedback was that they enjoyed the oppor-
tunity to explore a space that is not accessible in the real world. Only six (11.5%)
had to stop the experiment early as they felt light dizziness.2

This experiment is used to understand how learners address an unknown virtual
environment, i.e. not their field of study. We used a container terminal; a scenario
most participants know of and have a rough understanding of the processes that
happen. The short introduction let them know about risks (most of them are
common knowledge as they included fire, moving vehicles and other large objects)
but providing them with no special training. All but a few of the participants had not
experienced HMDs, which added to the novelty of the experiment. Observations
supported the above-mentioned experiment regarding the usability and immediate
capability to navigate in the virtual environment; an experience that we did not
observe from other environments such as Second Life. We recognised physical
reactions with some participants, but less intensive compared to scenarios like roller
coaster and racing simulators. Feedback after the experiment suggests that this is
related to the real-world relation of the scenario and the focus on the task as a
subliminal distraction. The analysis of the individual heatmaps showed that most
participants were following given attractors to choose their paths and also focused
on getting to the final destination. The low success rate, as well as the large number

2Note that this could be reduced by going through a set-up process before the experiment, which
takes up to 5 min. Furthermore, the next model of the HDM device will have a higher resolution
and better sensors to counteract the dizziness.
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of deadly accidents, demonstrated that container terminals were not safe environ-
ments and training and extensive induction should be undertaken.

We consider the immediate formative feedback as one of the most important
components in a self-explorative environment. While the first stage is using visual
feedback for guidance and messages in case of errors, we are also implementing
two methods for an automated evaluation of given activities including various
gamification mechanisms; see Reiners et al. (2014b) for more details. The first
method uses defined milestones to derive this from the activities and, most
importantly, the shortfalls. Figures 5.3 and 5.5 show some milestones on the con-
tainer terminal that the learner should reach according to the scenario. For the
example of the container terminal, milestones could be:

• Walking through gate (1): The learner enters the actual learning space; the
passage of time or distance walked could provide an indication of how quickly
the learner understood the task (reading maps or instructions) or found the
relevant area.

• Passing the truck (2): Indication that the learner walked in the correct direction,
did not follow a path that was indicated as a no-entry zone and did not get hit by
the truck. The milestone is reached if the learner turns right before the truck; the
alternative of passing quickly behind the truck is considered as unsafe.

• Past the second container bridge (3): The main path is past the second container
bridge, yet it is important to consider movements as well as potential risks
walking below the container. The milestone is reached beyond this area.

• Passing the fire (4): The next milestone is either walking the north-east loop or
waiting for the fire to be extinguished and the explosion to subside.

• Finding the target container (5): Reaching and entering the container that was
indicated on the map as the final destination.

Figure 5.5 shows the comparison of narratives done by the expert and learner.
The first step is the alignment of matching milestones, e.g. (e1) and (l2) for entering
the container area. Even up to this point in time, the expert and learner followed
different narratives, e.g. the learner triggered [T:1] and walked further. This vari-
ation allows us to deduct feedback of the learner based on predefined templates
associated with triggers and analytics of the collected data as described above. The
milestone (l1) is created by trigger [T:1], which is associated with walking in
the wrong direction. The immediate feedback is a message (voice or text) about the
objective and where to go (guidance); furthermore, the analytics show larger dis-
tances than expected, which may indicate an exploration of the environment or that
the learner is lost. The information with additional hints can be passed to the learner
(‘You walked in the wrong direction [template] and covered a distance of 250 m
instead of 180 m, requiring 30% more time than expected [analytics]. Please go
back and use the gate to the container area [guidance]’). The relative straight
walking line shows that the guidance helped to get back on track and reach the
milestone (e1). A similar strategy is used in the following steps, whereas ignorance
indicates overlooked signs/restricted areas, recognition indicates the awareness of

5 Self-guided Exploration of Virtual Learning Spaces 73



danger (not dying) and exploration indicates a longer walking distance than
expected. In this example, the learner died by walking in a container that was ready
to be closed and shipped. We focus in our framework on milestones and the
deduction of what happened in between by using collected data and/or information
from triggers and other objects. We are not detailing the behaviour or gestures of
avatars in detail; see Fardinpour and Reiners (2014) for some examples on how an
analysis of human behaviour can be further processed.

The training scenario is gamified in different ways. First, feedback on perfor-
mance relative to previous experiences and overall outcomes is provided based on
records of sectors defined by milestones and time. Second, quality of the experience
is indicated by an overall score, i.e. based on time, absence of errors, and most
importantly, not running into a deadly situation. Accuracy (short distance), time or
recognition of danger are positive (to get a carrot), while other situations are
punished (stick) by adding penalty points. Third, additional gamification elements
include rewind functions allowing learners to reinspect a situation, competitive
incentives and being in an authentic environment.

Conclusion

Virtual training environments have changed significantly over the last decade.
Second Life created the critical mass of users demonstrating that it is time to
consider real alternatives for textbooks and restricted classroom. Virtual worlds
expanded the lecture by breath live into the learning material and created a new
understanding of collaborative learning in distance education. However, Second
Life is an open space not primarily designed for education but the smallest
denominator to allow any discipline to find tools and processes without being
overwhelmed. The lack of educational support became the seed of other environ-
ments; SLoodle and Vacademia are just two examples that show how to link the
world to subsidiary systems for supporting the learning process.

In this chapter, we demonstrated the ongoing research project nDiVE (http://
www.ndive-project.com), which focussed on an authentic and immersive learning
process in the context of Health and Safety within Logistics Infrastructures. We
shifted the focus from the collaboration (as done in Second Life and similar
environments) to individual goal-oriented training units; supported by emerging
technology to increase the feeling of being present in the learning space. The
importance is set on authenticity and the unrestricted and unsupervised exploration
of the space; yet supporting the learner with supportive but hidden guidance and
formative feedback. The learner is challenged to find a solution, but has to pay the
same caution, as it would be necessary in the real world. nDiVE provides a pre-
liminary framework suggesting an orchestration of hardware to experience the
space, software to create the context, the automated observation and feedback
generation and guidelines how to create the authentic processes that define the
learning experience.
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The experiments showed the validity of the ‘carrot and stick’ approach. Scripted
events, as well as, placed objects can be used to direct the learner in the right
direction and provoke the anticipated behaviour expert demonstrated in similar
contexts. The underlying story with various narratives offers the learner objectives
without restricting possible pathways to find the target. The analytics of the
learners’ tracks further supported a deeper understanding for the educators in
designing learning scenarios and identifying knowledge gaps.

The head-mounted display limits the collaborative learning experience as long as
the environment does not allow multiple human-controlled avatars at the same time
similar to Second Life. Same restrictions apply to trainers or educators; as obser-
vation and feedback is limited to a debriefing afterwards as any other communi-
cation during the learning process would reduce the immersion. Thus, we are
extending the framework to log activities and changes of the environment and
reproduce the whole learning experience on a 3D cylinder space (curved 3D display
with a width of approx. 6 m; using glasses for the 3D view). This allows the
projection of all activities similar to a movie with rewinding and forward oppor-
tunities, but also choosing the appropriate perspective such as first person or
surveillance camera. The external debriefing adds another layer of evaluation to the
learning experience. The enclosed learning space supports the training by allowing
to redo the scenario after receiving formative feedback from the system; yet human
trainers are still required to validate the final training outcome or answer in depth
questions.
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Chapter 6
Action-Based Learning Assessment
in Virtual Training Environments

Ali Fardinpour, Torsten Reiners and Lincoln C. Wood

Introduction

It is common to pass an induction and attend continuous training to receive and
keep permission to work on a site with health and safety risks. Furthermore, it is
generally not possible to perform the training on systems that are currently used for
operation due to safety and business matters. A common alternative is the usage of
replica in virtual training environments to simulate relevant processes and activities
as well as the surroundings and scenarios. However, it requires a well-balanced
orchestration of domain expert knowledge, (educational) technology and instruc-
tional designers with experience in developing virtual training units to recreate
authentic, immersive and engaging learning experiences with later transferability to
the real world. The suitability of virtual environments itself is justified by depicting
the infeasibility of scenarios to be considered valuable in a real world setting, i.e.
high costs (space simulator), high risks of injuries for learners and educators
(handling of hazardous material) or near-impossibility but with a high degree of
importance (natural disaster recovery); (see Hewitt et al. 2010). Advanced tech-
nology is used to detach the learner from real and potentially unsafe environments
while maintaining authenticity, e.g. using aircraft mock-ups, realistic dashboards as
user interfaces and simulations of movements and situations.
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Virtual training environments are used in a manifold of situations, e.g. training
for surgery, mechanical engineering or health and safety (Filigenzi et al. 2000;
Gunn 2006; Hockenmeyer et al. 2009; Kizil 2003). A key aspect of these envi-
ronments is to develop or advance previous inherited knowledge by immersing
(presence) and engaging (motivation) for the learner to explore the scenario and to
progress towards given objectives. Given the authenticity of activities, it is possible
to map the acquired knowledge later to their correlated real situations counterparts
(Bastiaens et al. 2014; Herrington et al. 2010). However, learning progress is
related to the understanding of the nature of errors and reflection on the actions that
lead to the outcome (Sadler 1989).

Assessment of learning outcomes can be classified as formative (identify the
quality of the assessment and provide constructive explanations) or summative
(ranking the quality of the assessment) (Scriven 1967). Summative feedback is easy
to generate, yet the sole assessment of outcomes by scores and grades seems like a
naïve excuse to ignore the richness of formative feedback. The limited dimension of
scores ignores how the learner reacts to stimuli and applies learned knowledge to
make decisions during the learning process. The assessment has to include the
sequence of actions that lead to an outcome, as it is otherwise not possible to deduct
the successful application of knowledge versus successfully achieving the objective
by coincidence. Furthermore, the sequence of actions can be used to generate
detailed formative feedback (Reiners et al. 2013, 2014).

The drawback of successful formative feedback is the high investment of
resources such as the time it takes for marking assessment tasks, i.e. with intelligent
assessment systems to support or even replace the human evaluator still in its early
childhood (Fardinpour and Dreher 2012). Regarding activities in virtual training
environments, we are facing even further unsolved challenges; among others the
recognition of human performance (activities), interpretation of the human beha-
viour, and a commonly accepted standard to encode and communicate the actions.
In this chapter, we are addressing the encoding by suggesting an adaptive taxonomy
being designed to encompass the multitude of disciplines and requirements (Chodos
et al. 2014; Robertson 1997, 2000; Verhulsdonck and Morie 2009). We further
describe an approach to compare consecutive training sessions (i.e. the action
sequences) to identify changes in the action and their impact on the overall out-
come. It is further possible to assess the learners’ actions against the ones from
experts to generate formative feedback and provide guidance on how to improve in
further training sessions. The following section covers a brief introduction to virtual
environments and action-based learning. Following, we describe the used taxonomy
for user actions and provide an introduction in our method to assess the
action-based learning (ALAM) and how formative feedback is generated.
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Learning and Assessment in Virtual Learning
Environments

Virtual learning environments (VLE) are “computer-based environments that are
relatively open systems, allowing interactions and encounters with other participants”
(Wilson 1996, p. 8). Virtual training environments (VTE) represent a subset of VLE
by setting the focus on skills training including some specialised methods like intel-
ligent pedagogical agents (Rickel et al. 1998), game-based tutoring (Craighead 2008),
gamification- or game-based structures (Wood and Reiners 2013) or educational
simulation (Dede and Lewis 1995; Dede et al. 1999). VTE are used extensively in
areas like surgery training (Gunn 2006), spinal anaesthesia (Hockenmeyer et al. 2009),
dynamic hip screw surgery training in vitro (Ahmed et al. 2012) or oral implantology
(Chen et al. 2012). Virtual environments “allow you to do things which would be
difficult or impossible to do in the physical world—both literally and pragmatically”
(Twinning 2009, p. 498). And despite the generally restricted functionality with focus
on building scenarios and providing collaborative communication tools, virtual worlds
such as second life found wide application in education, e.g. teacher education
(Gregory et al. 2011; Masters et al. 2013), engineering (Bresciani et al. 2010), health
sciences (Thompson and Hagstrom 2011), logistics and manufacturing (Wriedt et al.
2008) and simulation of hazardous situations for training purposes (Reiners et al.
2013; Reiners and Wood 2013).

Avatars are digital representations being used to project the learners’ view in the
virtual environment. The most common and the most immersive option is a posi-
tioning of the camera, the virtual eyes, at the position of the head to provide a
first-person perspective. This allows a mirroring of head movements in virtual and
real space. An alternative is the third-person perspective, where the camera follows
the avatar. While the learner can follow gestures and interactions of the avatar from
an observer perspective, it reduces the immersive perception. The control of the
avatar includes various options; among others, traditional input devices (e.g. key-
board and mouse), advanced technology (e.g. Kinect or Razor Hydra) or replicas of
real world control interfaces such as the dashboard of a truck to allow the real world
haptic experience. The environment is often shared with other avatars; either
controlled by humans or computers, so-called intelligent bots or agents (Wood and
Reiners 2013).

Authentic learning has been used in different disciplines over time to increase the
quality of training in education systems. Authentic learning is about engaging
students in learning about, and solving, real-life problems by the means of simu-
lation and (educational) technology (Herrington and Herrington 2006). By
reviewing the research related to the use of simulations in the classroom, Smith
(1987, p. 409) concluded that the “physical fidelity” of the simulation materials is
not as important as the “realistic problem-solving processes” that simulation pro-
motes, a process Smith (1987) describes as the “cognitive realism” of the task Barab
et al. (2000, p. 38) also stated that authenticity occurs “not in the learner, the task, or
the environment, but in the dynamic interactions among these various components
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[…] authenticity is manifest in the flow itself, and is not an objective feature of any
one component in isolation.” In the same way, Herrington et al. (2003) argued that
the cognitive authenticity is much more important than the physical authenticity in
the design of authentic learning environments.

Learning by doing or action-based learning refers to orchestrate learning by the
learner (Naidu and Bedgood 2012). Thus, legitimate learning actions may vary
from an active participation (e.g. building, creating or drawing something) to
passive observation that is later examined, reflected on or becomes a seed for a later
decision-making process (Naidu and Bedgood 2012). The literature distinguishes
different models of action-based learning (Fardinpour and Reiners 2014); including
problem-based learning (Barrows and Tamblyn 1980), inquiry or goal-based
learning (Schank 1997), scenario-based learning (Naidu 2010) and adventure
learning (Doering 2006). Whilst each model has a distinguished focus or per-
spective, all start with a defined problem or objective (Naidu 2007). Action-based
learning is characterised by a learner-centric model where the learner studies the
learning material and afterwards applies the lesson learned. This learning by doing
approach differentiates action-based learning from action learning, where the
learning process is “using personal experience and reflection, group discussion, and
analysis, trial-and-error discovery, and learning from one another” (Lasky and
Tempone 2004, p. 87). For example, one group is sharing experiences in a dis-
cussion (action learning), while the other member of the other group learns by
actively performing the tasks to solve a problem (action-based learning).

Summative assessment methods such as multiple-choice or closed-answer
questions are useful to rank and grade the learning outcome, but lack supportive,
probing or explanatory feedback. Learners require a detailed analysis to understand
the reason for their actions and deduct a change in their learning behaviour (Rogers
1951; Sadler 1989). Action-based learning is about flexibility, complexity and
creativity; attributes that are difficult to judge with a score (Naidu 2010). Therefore,
additional flexibility is required to cope with the assessment patterns that reflect
actions of the learners, particularly at more advanced levels of learning (Wood and
Reiners 2013). Thus, in VTE the demonstrated actions and abilities of learners need
formative feedback as an important component of the learning process.

Assessment of learners’ mastery in VTE is conducted primarily by experts who
observe and analyse the training. Shute, Ventura, Bauer and Zapata-Rivera (2009,
p. 299) argue that the assessments should be “seamlessly woven into the fabric of
the learning environment” so that it is practically indiscernible for the learner;
therefore, causing no distraction. Their stealth assessment uses automated scoring
and machine-based reasoning techniques to infer, for example, the “value of
evidence-based competencies across a network of skills” (Shute et al. 2009, p. 299).
Shute used stealth assessment formally for the first time in 2005 during an
American Educational Research Association (AERA) symposium on diagnostic
assessment, but it was designed and employed two decades earlier as part of a
guided discovery world called Smithtown (Shute 2011; Shute and Glaser 1990).
Al-Smadi et al. (2010) propose a framework using stealth assessment to assess
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action choices and sequences in serious games; creating formative feedback on the
interpretive level of Rogers’ feedback classification (Rogers 1951).

“Assessment is authentic when we directly examine student performance on
worthy intellectual tasks. Traditional assessment, by contract, relies on indirect or
proxy ‘items’, efficient, simplistic substitutes from which we think valid inferences
can be made about the student’s performance at those valued challenges” (Wiggins
1990, p. 2). He further explains authentic assessment by comparing it to the tra-
ditional testing of learning outcomes. See the following list for some distinction
criteria:

• Instead of testing for recognising and recall, authentic assessment requires an
effective application of acquired knowledge.

• Authentic assessment is holistic in the assessment tasks to represent priorities
and challenges and not limited to paper-based only one specific valid answer
questions.

• Authentic assessment is about testing the understanding and reasoning of
answers, not plainly repeating the only solution from the textbook.

• The validity of answers in the context of authentic assessment depends on real
world validity, not a match with the textbook or course material.

• Authentic assessment maps the “ill-structured” challenges and roles of real-word
scenarios; not providing a clean, discrete and simplistic reflection of it.

Meyer (1992) believed that it is very important to consider “authentic to what?”
and named “few facets of authenticity: stimuli, task complexity, locus of control,
motivation, spontaneity, resources, conditions, criteria, standards, consequences”
(p. 40). According to Meyer (1992), each assessment needs to address at least a few
of these facets, if not all, to be considered as an authentic assessment.

The Taxonomy of Human Actions

One purpose of taxonomy is the ordered categorisation and unique specification of
items; in our case human actions. Robertson (1997, 2000) created the taxonomy of
embodied actions for the cooperative design in a distributed company “as a possible
bridging structure between the field study of cooperative work in practice and the
design of technology that might support that work over distance” (2000, p. 130).
Robertson embedded open and flexible categories, allowing others to adapt it to
their own requirements. Embodied actions were split into different classes; relating
to physical objects (among others movement or use), other person (among others
monitoring or pretending) and workspace (among others moving or looking); (see
also Verhulsdonck and Morie 2009).

The literature review on taxonomies of human’s actions, embodied actions,
actions in virtual worlds and behaviour modelling showed that researchers tend
towards creating their own taxonomy of actions or behaviours based on their

6 Action-Based Learning Assessment in Virtual Training Environments 83



project’s needs. Examples are Fleishman (1975) who identifies six categories of
human performance: identification, discrimination, sequence learning, motor skill,
scanning and problem-solving; or Goldman (1970) who identifies four categories:
individuation, act-type, act-token, basic- and non-basic-actions. Goldman (1970,
p. 6) disagrees with the assumption that two different actions can be both recog-
nised as basic actions based on the same identity thesis. Goldman (1970, p. 6)
reminds us that, “moving my hand is a basic action, whereas checkmating my
opponent and turning on the light are not basic actions. Rather, they are actions I
perform by performing some basic actions.”

Fardinpour and Reiners (2014) use the “Basic Exploratory Human Actions in
Virtual Environments” (BEHAVE) taxonomy of human actions to classify learners’
goal-oriented actions. This taxonomy further classifies learners’ actions into three
levels: The Goal Act, Constitutive Acts, and Functional Acts; see Fig. 6.1. To
achieve the Goal Act (primary goal in the scenario), the learner must perform a
sequence of Constitutive Acts, which are composed of Functional Acts.
Constitutive Acts can be considered as milestones; an approach illustrated by
Reiners et al. (2013) for their narratives in virtual environments. However,
Functional Acts enhance the ability of an assessor to examine how these milestones
are achieved.

Action-Based Learning Assessment Method

Although action-based learning scenarios have been used in virtual training envi-
ronments before, there is still a lack of comprehensive assessment methods. In this
section, we describe the action-based learning assessment method (ALAM), which
is focusing on the formative assessment of the learners’ performed, goal-oriented,

Fig. 6.1 BEHAVE
taxonomy classifying actions
in three different classes
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actions. The core functionality of ALAM is the classification and codification of
human actions according to the BEHAVE taxonomy previously described. ALAM
is a part of an overall process (action-based learning assessment system, ALAS) to
record actions, analyse the behaviour, assess against expert solutions and generate
formative feedback for an overall compelling learning experience. ALAM uses
Rogers’ 5-stage feedback classification, which is still valid and commonly used in
assessing the learning outcome (Al-Smadi et al. 2010; Dunwell et al. 2011). Human
assessors are capable of providing feedback on all stages; however, it is more
common to simplify the process by designing multiple-choice or short-answer
assessments (Stage 1 and 2). This is particularly true as formative feedback at stage
4 or 5 requires experts to understand whether the student’s answer is valid with
respect to the scope and body of knowledge, and if not, exploring the train of
thoughts that lead to the given answer. This assessment is of higher complexity as it
requires understanding of the problem, the context, and often natural language as
used by the student. Intelligent assessment algorithms are not yet capable of
automatically assessing the learner without introducing sufficient constraints to
reduce the problem and solution space (Shen et al. 2001) in a way that largely limits
the value of these algorithms in practical settings.

Action Sequence

To consider a learning experience successful, learners need to achieve a predefined
goal (i.e. the Goal Act) by performing actions in a given virtual training environ-
ment. Following the recording and recognition of actions, the first process com-
prises the identification of relevance, aggregation of atomic actions to higher level
concepts as well as classification according to the BEHAVE taxonomy (Fardinpour
and Reiners 2014). For example, smiling and stretching out the arm for a handshake
implies a friendly welcome gesture. This sequence of actions is used to assess the
learning by analysing its components against expected outcomes and the previously
recorded sequences of experts. The creation of formative feedback based on the
learning purposes and will support the learner in understanding his/her actions
against the expected actions and will support in changing his/her behaviour. It is
important to emphasise that the comparison is not requiring an exact match but
integrates deviation from the expert into the feedback by visualising the differences.
In case of non-mandatory steps, sequences can use alternative actions to achieve the
same goal; however, it is up to the learner and experts to judge the validity against
further metrics. For example, if the learner is taking extra, non-required steps, it will
not impact the primary goal but divert from the expected solution in using more
resources such as time or material. The feedback is showing this difference as it
shows room for improvement such as working more efficient but also allows
experts to gain more insight in the process itself.

Learners’ action sequences are compared to the expected action sequences
recorded by experts or instructional designers. A first approximation of the
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similarity is the match of specific milestones regarding of availability and order in
both sequences and not considering the actions in-between (Reiners et al. 2013).
This heuristic can provide an understanding of the general correctness of the
solution, yet lacks the validation if milestones are achieved correctly. Note that, the
learner is encouraged to explore the space unconstrained and at their preferred
speed; thus, milestones are often the only source for (formative) feedback. This
approach anticipates providing immediate feedback at milestones to compare the
learning success to previous experiences.

Presented is a simple example of the action sequence and requirements with the
goal to prepare a bowl of fries made from fresh potatoes. On the left side of Fig. 6.2
is a simplified presentation of the action sequence for the learner to boil potatoes
with predefined rules (such as may be established by an instructional designer) but
allowing for some freedom. On the right side of Fig. 6.2 are the sequences recorded
from experts completing this task. Defined are three milestones, which have to be
gained in the order M1–M2–M3. Milestones reflect the achievements of
sub-sequences of actions, representing a defined state of the environment. In case of
M1, it was expected to have the potatoes in the right size; while not being specific
about the pot, type of oil or temperature of oil. M2 is reached when the condition
“potatoes in heated oil” is achieved; in general, after completing the second set of
actions (A3–A6). However, if M1 was not fulfilled or the learner forgot some
actions, the learner will be deemed to have failed to achieve the goal.

Action Recognition

All activities in the virtual training environment were recorded as a raw stream of
data, consisting of information such as coordinates of the avatar, viewing direction,
relation to objects, position of arms. Regarding the understanding and comparison
of action sequences, it is important to analyse the data stream and map parts of the
data stream to certain actions in the taxonomy (codification process). This includes
the action itself, but also the relevant attributes (e.g. adjective, preposition, location,
quantity, unit, object and location). The time-based sorted actions form the action

Fig. 6.2 Action sequence example for a making fries. Note that, we simplified the example for
this purpose, e.g. more complex steps like “remove starch” and “adding spices” have been
excluded
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sequences that are evaluated by comparing them to the experts’ action sequences.
The validity of the sequence is further verified against a set of rules that are either
manually specified by the experts or deducted automatically from expert action
sequences. For example, the occurrence of a sequence of actions in a specific order
(as part of expert action sequences) can be used to derive a rule about predecessor
relations. Further, rules are stated for sequences that only appear in some approved
action sequences, which would specify alternative solutions. Rules can be stated on
all levels of the BEHAVE taxonomy.

Constitutive Acts must be defined by the expert and represent a specific state of
the environment. The recognition can be undertaken by so-called triggers (i.e.
events that happen in the VTE and are recorded in addition to the actions) or
specific action sequences which define the end or start of a Constitutive Act or
milestone. For example, in Fig. 6.2, the M2 milestone (“potatoes in heated oil”)
defines the end of the Constitutive Act of heating the oil and placing the potatoes in
it. The trigger is further defined by the preceding sequence of specific action, e.g.
the placing of the pot on the oven, pouring the oil in the pot and turning on the heat.

The rationale behind ALAM as an authentic assessment can be summarised by
what Janesick (2006) stated about learning with authentic assessment, which stu-
dents learn from experience, context, learning community and responsibility for
improvement. ALAM provides a detailed formative feedback based on trainees’
actions, especially their goal-oriented actions, in a certain context with a clear Goal
Act. It does not limit trainees to a set of predefined questions and provides them
with an opportunity to use their learned knowledge and not just the memorised
knowledge. Using the generated feedback under the ALAM’s feedback structure
and standards, trainees can learn from their mistakes, experts’ solutions and also
correct their performance. These features make ALAM an authentic assessment
method, used to evaluate trainees’ learned knowledge in simulated environments.

Action Comparison

The evaluation of the action sequences is undertaken on the level of Constitutive
and Functional Acts. The comparison analysis of the action sequence is based on
the rules as well as the similarity to stored sets of expert action sequences. The
comparison includes, among others, the following criteria:

• Non-compliance of rules: rules are either strict (i.e. all experts have the same
sequence of actions) or loose (i.e. only some experts have the same sequence of
actions). Strict rules must be followed; loose rules represent alternatives, such
that an exact match is not required.

• Attributes that do not match; including a weighting of the relevance of an
attribute.

• Timing of the attributes, i.e. length between two actions indicating problems in
deciding what to do next.
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• Sequence of Constitutional Acts in comparison to the experts.
• Achievement of the Goal Act.

In a summative scored based assessment, the non-achievement of the goal would
be considered a failure, yet it can be the result of only of minor failures at one action
towards the end. Therefore, the comparison is looking for partial sequences (i.e.
between milestones), validity of states at milestones (objects and the environment
have certain attribute settings) and how these sequences match the experts’ beha-
viour in their action sequences. For example, the five experts have a 3:2 opinion if
potatoes should be washed first then cut or vice versa (order of action A1 and A2 in
Fig. 6.2). For milestone 1, the learner requires either one or both would be con-
sidered to be correct. However, the assessment frequencies (matching 2 out of 5 in
case of A2–A1) can be used in the feedback generation to provide alternatives. The
assessment outcome is also used in later partial action sequences to check for
further correlations, i.e. the likelihood to follow the action sequence that the learner
had the highest match with. This is used to provide feedback, but also to validate
and weight expert solutions.

Feedback Generation

The comparison generates evaluations on the similarity of the action sequences
conducted by the leaner and all experts. A straightforward approach to create an
automated feedback is matching sequences with a binary answer of “yes” and “no”.
However, this would not reflect on the variety of possible solutions and undermines
the assumed inerrability of experts. The feedback should relate the learner’s out-
come to the aggregated expert solutions provide a feedback that shows deviation
and explains the impact of these. For example, not including action A4 (place pot
on stove) is essential, thus causing an overall failure. The generated similarities (i.e.
matching actions and sequences for partial sequences) can be used to generate
feedback, e.g. visually comparing the chosen path and the one taken by the experts.
The formative feedback must distinguish between Constitutive and Functional Acts,
the first one generally being the milestones. If all experts have these milestones in
their action sequence, it is required and should be achieved by the learner as well.
Thus, the feedback must emphasise such mismatches. The same applies for actions
that all experts have taken; yet, it is important for others that are not done by all
experts (e.g. wiping the table after each step), might not be mandatory and therefore
need not be done by the learner. The feedback should allow aggregating and
disaggregating details; it is not relevant to focus on a single, irrelevant action if the
Goal Act was not even achieved. Note that, feedback should consider case-relevant
templates completed by the experts that are individualised with details from the
learner (e.g. where the learner is repeating the same failure).

Figure 6.3 visualises an abstraction on the feedback generation, yet spares
details with respect to the focus of the chapter. The learners performed actions (2nd
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column) are compared to the expert action sequences as shown in Fig. 6.2. The
comparison is based on milestones (is a certain state achieved (environment) and
corresponds with Constitutive Acts (experts)) and sub-sequences of different
lengths. The feedback is based on the sequence frequency (how often is this specific
sub-sequence found in the database), the feasibility according to the rules, and how
likely it is to find a specific sub-sequence after previous actions. For example, the
second sub-sequence covers the first four actions (A1, A2, A3, A4) and is feasible
as there are no violations of the given rules. The sub-sequence is found in the
database; however, has a low frequency of only 1 out of 5 cases. The low-frequency
results from the order of the preceding actions (A1, A2), as a reversed order of these
actions would increase the overall sub-sequence frequency to 0.4; implying a total
validity of (A3, A4) with 0.6. The feedback to the learner emphasises the deviation
from the expert solutions, yet shows the similarity according to frequencies that the
solution is likely to be feasible.

Fig. 6.3 Example of sequencing action sequences to generate automated formative feedback
(excerpt)
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Research Outlook

This chapter introduced the current research on evaluating performance within a
virtual training environment with a focus on moving towards automated assessment
using ALAM, human actions taxonomy and ALAS. The chapter is research in
progress, however, preliminary experiments show the validity as well as enhanced
opportunity to describe and evaluate training sessions in virtual training environ-
ments. The research is ongoing, with focus on the balancing of the similarity
calculation and the improvement of automated generation of rules.

The system is intended to recognise and analyse action streams from different
VTE, which are then mapped using the same taxonomy. Thus, the expert perfor-
mance could be recorded in real world scenarios and later used to assess the
learners’ performance in a simulated environment. The described taxonomy and
ALAM are part of a larger system called action-based learning assessment system
(ALAS) shown in Fig. 6.4. Actions from experts (top layer) and trainee (lower
layer) are identified, verified, mapped to the taxonomy and stored as action
sequences. The expert sequences are further used to deduct rules; describing
reoccurring patterns and dependencies that can be used during the comparison
process. The reference sequences (experts) and performed sequences (trainee) are
compared, and the evaluated outcome is used to generate the feedback.

Advancement in this area of automated assessment (focusing on providing
formative feedback) is important to support wider adoption of the rapidly advancing
use of virtual environments in education. At present, practical adoption demands
formative assessment remain a small component of the system or relies on peer- or
expert-provided feedback. Instead, high levels of formative feedback, as planned in
the nDiVE project (ndive-project.com), require significant and effective use of
formative feedback to be provided to learners to enable self-guided learning. In a
nutshell, nDiVE is exploring the immersive space for health and safety training
using head-mounted displays, i.e. addressing scenarios of high risk to have fatal
injuries. The most prominent example in nDiVE is a container terminal simulation
with tasks to solve while not risking your own or other lives.

Fig. 6.4 Action-based learning assessment system; (see also Fardinpour et al. 2013)
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Chapter 7
Engagement in Second Life: Language
Anxiety and Motivation

Scott Grant, Hui Huang and Sarah Pasfield-Neofitou

Introduction

In recent years, virtual worlds have gained considerable attention (Blasing 2010;
Dalgarno and Lee 2010; Dalgarno et al. 2011; Grant et al. 2013, 2014; Gregory
2011a, b; Gregory et al. 2010; Lee and Dalgarno 2011), in part due to advances in
graphics and connections and the increasing popularity of massively multiplayer
online games (MMOs) (Salisbury 2013), but also due to the increasing prevalence
of internationalisation discourses in higher education. While academic mobility and
student exchange remain important ways to experience the world beyond the
campus and to motivate students, particularly in language learning endeavours,
various practical constraints sometimes prevent students from taking up some
opportunities where available. According to an Inside Higher Ed report, although
study abroad has increased in recent years, only 9.4% of American undergraduates
experience study abroad, and almost 60% of those who do are abroad for only a
summer or on other short-term programs of eight weeks or less (Redden 2013).
Furthermore, emerging research shows that while engagement is a key to a truly
internationalised education (Kim 2009), in reality, many students who do go on
exchange miss out on such opportunities in the exchange environment (Penn et al.
2013), which may be due in part to the negative impact of (foreign) language
anxiety.
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For these reasons, among others, online 3D multiuser virtual environments
(MUVEs) such as Second Life are being harnessed to provide a key source of
motivation and learning for language students in a foreign language learning
context with interactive experiences in as close to an authentic setting as possible.
MUVEs like Second Life have the potential to provide learners with some degree of
experiencing the world beyond the campus. One such example is the 3D MUVE
‘Chinese Island’ (see www.virtualhanyu.com/), where students can go shopping,
eat out, visit a doctor and have a number of ‘everyday’ experiences in the virtual
environment, complete with opportunities to develop their language and commu-
nicative competence with non-player characters (NPCs), other students and even
native speakers (NSs).

Chinese Island (see Fig. 7.1) was established in 2009 to complement a formal
ab initio undergraduate Chinese language and culture curriculum. It was designed
to provide a 3D canvas for communicatively oriented, task-based language learning
activities that represent certain cultural and physical aspects of mainland China.
While the virtual township is not modelled on any specific real-world location, the
restaurant, village, farmers’ market, railway station, medical clinic and other
locations have been designed with particular features common to real-world loca-
tions in mind. When students visit the farmers’ market, they see a range of fresh
fruits, vegetables and meats laid out in a style typical of many real farmers’ markets
in China (see Fig. 7.2), including some potentially unexpected items such as live
softback turtle and eels. When they visit the virtual railway station, they see the
ticket windows especially set aside for foreigners as well as the X-ray machines that
form part of the security check at the entrance to the train platforms.

When students purchase ingredients at the farmers’ market to make traditional
Chinese dumplings, they go through the process of informing the seller what they
want to buy, establishing (and even negotiating) the price, paying for the items, and

Fig. 7.1 A corner of Chinese Island
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then actually using the purchased ingredients to make virtual dumplings. Moreover,
when, for example, students visit the virtual medical clinic, they learn how to
negotiate their way through the process of seeing a doctor and obtaining medication
(which they consume to remove the symptoms of illness their virtual selves
experience), communicatively interacting via text chat in Chinese with key char-
acters (the reception nurse, the doctor, the pharmacist—see Fig. 7.3) at each stage
of the process. In the lessons with live NS instructors, students work collaboratively
with each other and their instructors, using spoken communication to negotiate their
way through a maze of streets to find a range of everyday locations, plan out a range
of suitable activities and a corresponding itinerary for a visitor coming to Chinese

Fig. 7.2 Farmers’ market

Fig. 7.3 Seeing the doctor
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Island, order food at a local restaurant, buy clothes in a local Chinese store, and
investigate renting accommodation, among other activities.

The task-based language learning approach to lessons in the Chinese Island
virtual environment provides students with opportunities to utilise linguistic
knowledge learned from the set textbook Contemporary Chinese for Beginners
(Wu 2010) and studied in the classroom to engage in purposeful communication
with the Island’s NPCs and live NS instructors in immersive contexts intended to
simulate real-world conditions. The communicative contexts are intended to be as
close to real-world interactions as possible in this type of online environment and as
such some degree of performance anxiety was anticipated.

Research has established that foreign language anxiety has a negative impact on
learner performance, motivation and engagement, both in the classroom context and
in the real-world context (study abroad) (Allen and Herron 2003; Horwitz et al.
1986). A previous study by the authors (Grant et al. 2013) found that students
experience less foreign language anxiety (FLA) when engaging in text chat com-
municative interaction with NPCs in the Chinese Island MUVE environment than
in the face-to-face classroom setting. It appears that students’ perceptions of the
authenticity of conversations with the NPCs in comparison with spoken commu-
nication and conversations with human interlocutors in the ‘real world’ may be
related to the FLA they experience, and their motivation to take advantage of the
communicative opportunities provided in the 3D MUVE environment. This chapter
explores the findings of a new study of students’ verbal interaction in the same 3D
MUVE with live NS teachers located overseas. We were particularly keen to
examine to what extent students’ perception of the ‘realness’ of this verbal inter-
action affected their FLA, which we believed had great implications for curricular
and pedagogical development in language teaching and learning. The chapter also
suggests future research directions that look at task-based learning in 3D MUVE
environments.

Student in-Country Experience

Study abroad, and particularly short-term educational travel (Engle and Engle 2003;
Tarrant and Lyons 2011), which has greatly grown in popularity in recent decades
(Tarrant and Lyons 2011), provides opportunities to locate the language learner in
the actual language and culture context. The experience of residing (and studying)
in a country where a language is other than one’s own is generally thought to result
in the learning of many aspects of the language and culture of that country.
Extensive research (e.g. Allen 2003; Carroll 1967; Kinginger 2008; Meredith 2010)
has been conducted since the middle of last century to examine the effects of study
abroad programs on second language (L2) language and culture learning. One
frequently cited study (Carroll 1967) on the language proficiency of 2,782 college
seniors majoring in French, German, Italian and Russian found that time spent
abroad was one of the major predictors of overall language proficiency and that
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students who spent time in study abroad situations tended to acquire greater
‘proficiency’ in the target language than those who did not. Such studies (cf.
Collentine 2004; DuFon 2006; Kinginger 2008; Meredith 2010) found that study
abroad is a productive—if imperfect—environment for the development of com-
municative competence in foreign languages, confirming that when students par-
ticipate in a study abroad program, especially when involved in a home-stay
arrangement, they generally benefit linguistically (e.g. speaking with greater ease
and confidence, experiencing a wider range of discourses and development in the
morphosyntactic and lexical areas, Collentine 2004; Dewaele and Regan 2002;
Regan 2004), socioculturally (e.g. development of intercultural comprehension:
Kinginger 2008; development of interactional competence as indexed by the use of
the interactionally significant particle ‘ne’ by English-speaking learners of
Japanese, Masuda 2011; also see Dufon and Churchill 2006 for a review) and
attitudinally (e.g. Isabelli-García 2006).

A number of studies have, however, suggested that negative experiences abroad,
often brought about by cultural misunderstanding, can dominate a person’s per-
spective of the new culture, and impede language acquisition and culture learning
(e.g. Allen 2003; DeKeyser 1991). Allen (2003) reports two primary sources of
language anxiety experienced by students in the study abroad context that nega-
tively impact student motivation to engage linguistically with locals: lack of lin-
guistic competence and cultural differences. Wilkinson (1998) suggests that
students can sometimes arrive in the host country with cultural and linguistic
assumptions that can also lead to less interaction in the foreign language and
negative experiences with NSs.

It can thus be seen that although study abroad is potentially a positive part of the
process of learning a foreign language, gaining a deeper understanding of the
associated culture and allowing students to experience the world beyond the
campus, there is no guarantee that all students will experience living and studying
in the target language in the same way. Achieving positive results and minimising
some of the negative experiences requires effort and engagement on the part of all
concerned, including students, teachers, host families and program administrators
(Kinginger 2011). Furthermore, due to a variety of economic and other practical
constraints, such as family caring responsibilities, work commitments, financial
constraints, not all students are able to experience study abroad. Task-based lan-
guage learning in a 3D MUVE such as Chinese Island, as introduced earlier, may
provide a way to partially address some of these limitations. For those intending to
participate in study abroad, such lessons provide opportunities to experience
close-to-authentic, purposeful communication in contexts designed to simulate
some of the contexts they will encounter in-country, but with potentially reduced
levels of language anxiety and the potential to build their levels of communicative
confidence prior to being immersed in the real environment. For those who are
unable to participate in study abroad, the opportunity to communicate in such
simulated scenarios may bring some of the benefits of similar interaction in the real
environment.
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Opportunity and Anxiety

International exchange is often viewed as a kind of guarantee of internationalisation
and the development of ‘global citizenship’ (Monk et al. 2015). However, as
mentioned above, it is important to recognise that reported benefits such as lan-
guage socialisation, intercultural competence and indeed global citizenship are not,
in fact, automatic (Amit 2010; Wilkinson 1998). Rather than being entirely sup-
ported by empirical evidence, Amit claims that for the most part, belief in the
benefits of student exchange are often underpinned by a longstanding belief in the
educative value of travel. Due to a variety of reasons, including practical concerns,
such as living in foreign-student only dormitories, or attending special classes,
students may have few opportunities to communicate with NSs, as being in a
temporary sojourning position itself can make it difficult to integrate (Penn et al.
2013). Even when there is the opportunity for relatively close integration, Bochner
et al. (1985) show that simply living in proximity to one another does not neces-
sarily result in the development of relationships.

Similar misconceptions exist in the domain of online intercultural exchange,
where, particularly in the early days of internet-based communication, it was
assumed that access alone to NSs ‘anytime, anywhere’ would suffice to provide
students with abundant opportunities for language learning and use (Blasing 2010).
Of course, with no common goal, and no framing, it can be difficult for participants
to collaborate (Pasfield-Neofitou 2014). As Leeman (1999) states, while there has
been much said about the benefits of computer-mediated communication to increase
L2 interaction and production (cf. Gonzalez-Bueno 1998, cited in Leeman 1999)
learners (and instructors) do not necessarily know what to communicate about in
such settings.

Hanna and de Nooy (2003) traced the journeys of four learners of French on
newspaper discussion forums. They discovered that those who viewed the dis-
cussion as a form of language practice found it difficult to find willing interlocutors,
but those who viewed the activity as participation in a discussion about the topics
raised gained cultural knowledge and were able to engage more with NSs. Allen
(2003), in a study of American students of French on study abroad in France, also
found that while an overall increase in proficiency could be seen to result from time
spent in-country, there were also clear examples where disincentives to commu-
nicate with locals impacted upon learner motivation.

We hypothesise that students on international exchange may experience a kind
of vicious cycle. A lack of opportunities (either prior to departure, or in the country
itself) to interact with NSs may exacerbate FLA, and FLA of course may in turn
dissuade students from taking up opportunities to communicate with NSs
(Wilkinson 1998) which they otherwise may have engaged in if they had more
confidence in their language abilities.
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Framework

Learning theories, and theories of online participation, along with other frameworks
describing human participation in communities, often have in common notions of
peripheral participation, cognitive apprenticeship or even ‘lurking’. In Lave and
Wenger’s (1991) Situated Learning, they describe the ways in which newcomers
become experienced members of a community group as ‘legitimate peripheral
participation’. According to the theory, learning not only involves the individual
acquiring propositional knowledge; more significantly, it involves all participants in
a discursive practice changing their patterns of social co-participation. Importantly,
simulations are viewed as a good alternative where situated learning is not possible
in the real world. This is consistent with another constructivist approach to language
learning, i.e. cognitive apprenticeship which refers to the teaching of a skill of a
master to an apprentice, supported by Bandura’s (1997) theory of modelling in
Social Learning Theory. In the context of NPCs, we view modelling as an
important use for simulations while conversing with real NSs in this MUVE is
hypothesised to equate to spoken conversation in real life. This hypothesis will be
tested in the current research.

As our previous research has indicated (Grant et al. 2013, 2014), students per-
ceive communication in the MUVE with NPCs differently to face-to-face interac-
tion with their teacher and other students. In the present chapter, we propose that L2
communicative situations in the MUVE be thought of as situated along a continuum
of less to more ‘real’, depending on the participants’ perspectives. It is crucial to
note that positions on the continuum are not fixed, and may vary somewhat both in
terms of placement and distance from person to person, as individuals may place
differing emphasis on physicality, immediacy, perceptions of ‘Chinese-ness’, voice
or mode, and so on.

The Lesson

Participants in the study were undergraduate students enrolled in a beginner level
Chinese language unit in an Australian university. The focus of the study was one
of a series of three regular computer laboratory lessons conducted each semester.
The lessons are conducted in Second Life, in a simulated 3D virtual Chinese
township that has a range of venues used for task-based language learning such as a
restaurant, a farmers market, a train station and a medical clinic, as described
previously. In contrast to our earlier studies conducted in this environment, where
students interacted conversationally with programmed NPCs using Chinese char-
acter text chat (Grant and Clerehan 2011; Grant and Huang 2010, 2012; Grant et al.
2013, 2014), the lesson that forms the basis of the current study involved an
additional hour of voice-based communication with NS instructors based in
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Taiwan. These task-based language learning scenarios were developed to com-
plement material covered in the main textbook (Wu 2010).

A lesson plan was jointly developed by the Australian unit coordinator and the
Taiwanese instructors that involved students working in teams to find their way
through the maze-like streets to locate particular shops and then to identify the
information contained within each shop. There were nine shops in total for students
to find. Information in each of four key shops provided the answers to four ques-
tions about one of the Taiwanese instructors that could be then used to make a short
story about the instructor in Chinese. The questions posed were as follows:

‘Who is the instructor?’ (老师是谁?)

‘What is she going to do?’ (她要做什么?)

‘When is she going to do it?’ (她什么时候要做?)

‘Where is she going to do it?’ (她要去哪里做?)

The class of twenty students was broken up into groups of four. Under the
guidance of a Taiwanese instructor, each group broke into two subgroups. The first
of these was given a map showing the roads and the shops in the small town
(Fig. 7.4). Each shop on the map was labelled with a number out of sequence. The
four key shops were also clearly labelled with one of the question words ‘Who’,
‘What’, ‘When’ and ‘Where’. The other subgroup then moved to the entrance of the
street maze. Using a private group voice call, the first group who remained outside
the maze and out of visual contact with the second subgroup then gave the second
group instructions in Chinese on how to proceed through the streets to find the key
shops. As they moved through the streets, the second group could ask questions in
Chinese of the first group for clarification and discuss how the information they
found in the key shops related to the ‘Wh-’ questions they had to answer. This
enabled students to practice giving, receiving and following directions in Chinese, a
key element in the classroom-based lessons and lessons with the NPCs in the
proceeding weeks. Throughout this process, the Taiwanese instructor supplemented
instructions given by the group outside the maze and guided the students in the
maze with discussion and questions in Chinese about the information they
encountered in each of the shops (Fig. 7.5).

Once all the clues had been found, the subgroups then gathered together outside
the maze of streets where a series of virtual blocks with each of the clues written on
them in Chinese was placed in random order (Fig. 7.6). The members of both
subgroups then had to work together to move each of the blocks into position to
form a full and grammatically correct sentence.

Prior to the start of the main part of the lesson, each Taiwanese instructor guided
students in their group through a practice run of explaining the task for the lesson.
They then constructed a similar small story in Chinese using clues set out in two
notecards that were distributed to each member of the group.

102 S. Grant et al.



Fig. 7.4 Student map

Fig. 7.5 Shops with clues
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Fig. 7.6 Making a sentence

The Study and the Results

In the present study, we investigated whether and to what extent the perceived
‘realness’ of voice chat communicative situations in the MUVE would affect stu-
dents’ experience of FLA. Specifically, we examined whether different groups with
varied perceptions of ‘realness’ would experience different levels of FLA in two
different environments (i.e. face-to-face classroom and MUVE). This focus extends
our previous work (Grant et al. 2014) which examined perceptions of text-based
communication with NPCs and found that a feeling of similarity between typed chat
and verbal communication was correlated with student confidence.

Online questionnaires were conducted pre- and post-engagement in the online
environment, and each consisted of the same 24 items in which students were asked
to indicate their agreement or disagreement in relation to their language anxiety in
different environments (i.e. in the face-to-face classroom and in the MUVE when
using voice chat with NSs). The pre-questionnaire was completed before the lesson
in Second Life (for lesson details see ‘The Lesson’ in the previous section) to seek
students’ response on their language anxiety in the face-to-face classroom while the
post-questionnaire was conducted immediately after the students had the lesson in
Second Life for their response in the MUVE. A total of 35 students and 37 students
responded to the pre- and post-questionnaires, respectively. After matching the
data, surveys from a total of 33 students who responded to both questionnaires were
used for statistical analysis. Based on their responses in relation to how authentic
they felt the conversations with NSs were in the MUVE as compared to ‘real-life’
conversation, respondents were divided into two groups:

• Group A: who do not believe in the authenticity of conversation in the MUVE,
or believe less in it (n = 16)

• Group B: who believe in the authenticity of conversation in the MUVE (n = 17)
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Detailed information on the participants can be found in Table 7.1. From
Table 7.1, it can be seen that the students’ profiles in the two groups are very
similar except there are many more male students in Group B.

In order to examine what possible factors affect students’ perception of the
‘realness’ of voice communication with NSs in the MUVE, a number of correla-
tions were examined between student’s feelings about the authenticity of voice
conversation in the environment and their technical/computer skills, skill at navi-
gating the MUVE, amount of computer and internet use, their self-perception of
their own personality, as well as their age, gender and previous language learning
background. The analysis using 2-tailed Pearson Correlations found no significant
correlations between students’ sense of the authenticity of voice chat in the MUVE
and their computer and internet experience, perception of their own personality, or
their age, gender, or previous language learning background (all p > 0.05).
However, their sense of ‘realness’ of the voice chat in the MUVE is significantly
but negatively correlated with technical anxiety and also their skill at using MUVEs
(all p < 0.05). The more nervous or tense they feel when using a computer, the less
authentic they feel the voice chat in the MUVE is (r = −0.346, p < 0.05). Likewise,
their sense of the authenticity of voice chat with NSs in the MUVE is also nega-
tively connected to technical anxiety in navigating the MUVE: the more anxious
they feel about getting to Chinese Island or the more stress they feel reading
Chinese characters in instant messages, the less authentic they feel the voice chat in
the MUVE is (r = −0.423 and r = −0.410, respectively, p < 0.05). In contrast, if
they found these things in the MUVE helpful, they felt the voice chat is more
authentic, and comparable with ‘real-life’ conversations (r = 0.371, p < 0.05).

Prior to the examination of these differences, reliability tests were conducted,
respectively, in each group for each test. The results found that all Cronbach’s
alpha coefficients were higher than 0.07 (0.80, 71 for Group A and Group B in
classroom; 0.87 and 0.75 in MUVE), showing that the data were reliable in terms of
being internally consistent.

In order to examine whether students with different perceptions of the ‘realness’
of the voice chat vary in their experiences of FLA in two different environments

Table 7.1 Demographic information of Group A and Group B

Group A (those who did not
believe in the authenticity of the
MUVE)

Group B (those who did
believe in the authenticity of
the MUVE)

Total

Gender Male 7 13 20

Female 9 4 13

Age 18–23 14 15 29

24 and
above

2 2 4

Learned
other
language

Yes 10 9 19

No 6 8 14
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(i.e. the face-to-face classroom and MUVE using voice chat with NSs), paired
T-tests were conducted to perform within-group analysis of the two different
environments for each group. Given the small number of subjects in each group, we
take effect size (eta2) into consideration when looking at the significant difference in
students’ experiences of FLA. Specifically, those comparison results eta2 > 0.14
(large effect size) are taken as statistically significant (Cohen 1988).

FLA Difference in Two Environments

According to Table 7.2, students in Group A, i.e. those who do not believe in or
believe less in the authenticity of conversations in the MUVE, indicated that in the
MUVE they were significantly less worried about their peers (Item 7), were less
panicked when speaking without preparation in the MUVE (Item 8), less nervous
about forgetting things they know (Item 9) and less afraid of their peers’ laughter
(Item 22) as compared to their perceptions of the face-to-face classroom experience.
In addition, they appeared less afraid when the teacher was ready to correct their
mistakes (Item 15), although interestingly, more nervous when they could not
understand the teacher in the MUVE (Item 21). This last finding may be because of
a lack of timely support from the teacher in the MUVE as the teacher may be unable
to tell when a student is nervous in the environment unless the student explicitly
communicates this.

Furthermore, Group A was found to have an overall higher level of technical
anxiety, i.e. less confidence in dealing with the technical aspects of doing a lesson
in the MUVE environment. This may partly explain their perception of the con-
versations in the environment as being less authentic and due to having to devote
more mental resources to handling technical aspects of the lesson may have caused
them to fear missing key information from the teacher about the lesson or the task.
These reasons may explain why they reported that they would be marginally less
inclined to attend more Chinese classes in the MUVE (Item 5). However, overall,
this group indicated a lower level of FLA in the MUVE environment than in the
face-to-face classroom.

The students in Group B, i.e. those who reported believing in the authenticity of
conversations in the MUVE, showed not only less language learning anxiety but
more confidence in the MUVE environment in most tested items as compared with
that in face-to-face classroom (17 out of 24: i.e. Items 1, 2, 3, 4, 7, 8, 9, 10, 11, 14,
15, 16, 17, 19, 20, 21 and 24: except for Items 5, 6, 12, 13, 18, 22 and 23. For all
the details, see Table 7.2). All of these results indicate that the students who believe
more in the authenticity of the conversation in the MUVE feel much less anxious or
more confident in completing language tasks in the environment. However,
Group B students did not indicate much difference in their class engagement in the
two different environments (Items 5, 6, 13), which means they have a very similar
attitude to taking Chinese classes in either environment in spite of a very minor
preference towards the traditional classroom. It is easy to understand why students
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may still feel nervous as they cannot predict what the NS instructor will talk about
even though they are well prepared (Item 12) and therefore still feel anxious when
NSs are present in the MUVE (Item 23). This means they might be still anxious in
being around or talking with NSs because of the unpredictability of the topics that
may be raised by the NSs, something which might be less true of conversations
with NPCs on pre-defined topics. Therefore, future investigation would be desirable
to examine whether students’ FLA differs when they converse with NPCs versus
NSs in the MUVE. Even though Group B’s anxiety in learning Chinese is signif-
icantly reduced in the MUVE, students still appear concerned about the pace of the
class (Item 18), a concern which is not uncommon to face-to-face classes generally.
Well-organised, well-paced classes appear important to reduce language learning
anxiety in the environment. It is noted, however, that the fact that students in
Group B did not report to any significant degree feeling less anxious about peer
laughter might be attributable to a ‘roof effect’ (Item 22, see Table 7.2 for details).
Anxiety about peer laughter appears very low in both environments for Group B
students (1.94 and 1.76 out of 5, respectively, in classroom and in MUVE, the
lowest score among all). This means the students who perceived the voice chat as
being more ‘real’ in general did not consider laughter from peers a concern for
them.

According to the analysis, the two groups’ experiences of FLA were quite
different in the two environments surveyed, i.e. the face-to-face classroom and the
3D MUVE with voice conversation with NSs. Only four items out of the 24 tested
(Items, 7, 8, 9 and 15) yielded similar results from both groups in both environ-
ments, i.e. a small reduction in anxiety in the MUVE environment. This means that
lessons in the MUVE are only helpful for both groups of students, regardless of
their perception of authenticity of voice chat, in the reduction of anxiety about
pressure from peers (Item 7) and teachers (Item 15) and also in the provision of a
‘safe’ environment for unprepared (Item 8) or forgetful students (Item 9). However,
the students of Group B who believe in the authenticity of voice conversation in the
MUVE reported much less FLA but more confidence in the environment than in the
classroom,

It is interesting to note that both groups’ attitudes in relation to Item 21 ‘I get
nervous when I do not understand every word the Chinese teacher says’ were
statistically different across the two environments, but in opposite directions:
Group A students, who did not believe strongly in the authenticity of the conver-
sations in the MUVE, felt significantly more nervous in the MUVE as opposed to
the face-to-face classroom in this situation, while Group B, who perceived the
authenticity of the conversations in the MUVE more strongly, felt less anxious
when they did not understand what the teacher said. We speculate that Group A’s
increased sense of anxiety in this case may be due to a fear of missing out on
important information relating to the set task due to overall lower levels of confi-
dence in the MUVE environment and higher levels of technical anxiety. It may be
the case that the students in Group A, who were perhaps struggling more with the
technology, had fewer opportunities to pay attention to what the teacher was saying
in the MUVE, and felt less confident about their ability to ask for clarification.
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Alternatively, it is also possible that these students felt that the absence of body
language/gestures or other non-verbal clues negatively impacted their understand-
ing. It is important to note that such clues do exist in the MUVE, such as the way
the teacher’s avatar is facing, what object they are clicking on, or via the use of
basic, pre-set gestures, however, more research is needed to reveal to what extent
students (from either group) are able to notice or interpret non-verbal cues, and any
potential influence of prior experience, such as playing online games.

Conclusion

In summary, the study found that in terms of confidence about speaking Chinese,
those who believe less or not at all in the ‘authenticity’ of interaction in the MUVE
environment experienced no real difference between the classroom environment
and the MUVE environment, aside from a minor reduction in FLA. Those who
believed more in the ‘authenticity’ of spoken interaction in the MUVE environment
on the contrary felt more confident in the MUVE environment. In terms of moti-
vation to attend class and engagement in class, no significant difference was found
between the two environments. Overall, both groups experienced less FLA in the
MUVE environment, but the impact of the MUVE environment on reducing var-
ious factors causing FLA was much larger for those who believed more in the
‘authenticity’ of spoken interaction in the environment than those who believed less
or not at all. This suggests that highlighting the benefits and potential transferability
of language practice in the MUVE environment to other settings, and in particular
to potential future in-country experiences, may be useful in modifying student
perceptions of the ‘authenticity’ of this kind of practice and their motivation to
participate. For students who may not have the opportunity to participate in study
abroad at all, task-based learning in the MUVE environment could potentially
provide an opportunity to experience target language use in contexts that are as
close to authentic settings (the world outside the classroom) as possible but with
reduced FLA and potentially fewer disincentives to engage. The key is their per-
ception of ‘authenticity’ and confidence in use, so identifying and addressing the
factors that may affect this perception provide opportunities for future research.

The study also found that the students’ sense of the authenticity of spoken
conversation is significantly related to their technical anxiety about using computers
or using a 3D MUVE to communicate. In other words, developing students’ con-
fidence in generic computer skills, plus MUVE-specific technical skills, will help
students to be more immersed in the environment and therefore more engaged in
language activities, which in turn contributes to less worries and anxieties in
learning a second language. These findings pose interesting implications for tech-
nical and pedagogical development of language lessons in the environment. When
designing and implementing voice-based lessons in the 3D MUVE environment,
careful consideration of the pace of interaction and activities and implementing
protocols around ascertaining how students are coping with the pace could help to
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further reduce student anxiety. With experience, teachers will also be able to
develop a range of strategies appropriate to the environment to check whether
students have understood what they have said, potentially further reducing student
anxiety.

In terms of future research, there remain a number of angles from which to
explore the impact of FLA and MUVEs, including whether or to what extent prior
experiences of communication in a MUVE environment affect student experience
of FLA and engagement in later study abroad contexts, or even whether partici-
pation in a MUVE simulation influences students—positively or negatively—to
participate in study abroad programs. In addition, we have identified a number of
areas which are worthy of further investigation, including to what extent students
are able to notice or interpret non-verbal cues in the MUVE environment, and
whether activities such as playing online games influences this ability, to what
extent an overall positive attitude to learning is related to positive evaluations of
authenticity or utility of communication in both classroom and MUVE settings and
a willingness to engage, and importantly, which factors most contribute to a sense
of authenticity in MUVE-based L2 encounters. In this vein, further research will be
conducted into differences in student perception of the authenticity of text-based
communication with NPCs and voice-based communication with live NSs and the
comparative impacts on the FLA they experience. Any reduplication is also sure to
consolidate findings given the small number of participants of the study.
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Chapter 8
Cognitive Engagement in Virtual Worlds
Language Learning

Michael Henderson, Lyn Henderson, Scott Grant and Hui Huang

Introduction

Virtual worlds such as Second Life have a number of affordances for the teaching
and learning of second languages and intercultural awareness. The virtual world can
offer rich linguistically appropriate environments in which students can adopt roles
and interact with others, including non-player characters (NPCs, also known as
“bots”). Virtual worlds can support competency-based training such as vocabulary
and grammar like other computer-assisted language-learning tools, but it can also
support synchronous interaction with teachers, students and others, including native
speakers in rich creative ways.

In a previous project, the authors had identified eight key affordances of virtual
worlds for language learning (Henderson et al. 2012, pp. 402–403):

(1) Affective filter: In face-to-face classroom environments, student language
learning outcomes can suffer from what has been termed foreign language
classroom anxiety (Hauck and Hurd 2005; Zhao and Lai 2009). This affective
filter arises because of learner perception of a threatening environment, in the
form of negative feedback from classmates or the instructor, prompted by their
attempt at producing output in the language being learned. The use of virtual
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worlds for language learning has been shown to reduce such anxiety (Grant
et al. 2013; Peterson 2011).

(2) Persistent environments and persistent records: Virtual worlds are persistent,
that is, the environment, Chinese Restaurant and the objects (Chinese menu),
do not disappear at the end of the lesson, unless programmed to do so.
Persistent records of interaction allow students to examine their own perfor-
mance, as well as revisit and rehearse skills, and provide individual learners
with feedback and critical self-appraisal on their language performance.

(3) Physical and linguistic copresence: Dalgarno and Lee (2010) pointed out that
copresence allows learners to “engage simultaneously in shared tasks and/or
produce joint artefacts by operating on the same objects in real time” which can
“pave the way for rich and truly collaborative experiences that foster positive
interdependence within a learning group” (p 0.22). The additional value of
virtual worlds in relation to language learning is that it merges the physical
copresence and linguistic copresence of the interlocutors (Schwienhorst 2002).
For example, indexical language (here, this, etc.) is often problematic in tele-
conferencing or asynchronous forums.

(4) Avatar control and learner autonomy: In virtual worlds, students have a degree
of autonomy over their avatar to explore and interact independent of the
instructor. While limited by software and environmental design, it affords
student-centred learning. In relation to language learning in virtual environ-
ments, Schwienhorst (2002) notes that learner autonomy can raise language and
linguistic awareness as well as support complex thinking and critical reflection.
Subsequently Collentine (2011) confirmed that there is a positive correlation
between learner autonomy in 3D virtual environments and the learners’
linguistic complexity and accuracy.

(5) The value of text interactions even in a virtual world experience: Simply
because Second Life can support voice does not mean that it is always the most
appropriate medium for the learning outcomes. Indeed, the research literature
from language education in general, as well as computer mediated language
education, reveals that writing not only improves written language skills, but
also facilitates orality as well as linguistic and metalinguistic awareness (Chun
and Plass 2000; Sykes 2005; Thorne 2008). For students learning character-
based languages such as Chinese, text-based interactions also provide the
opportunity to consolidate knowledge of Hanyu pinyin Romanisation and
character recognition (Grant and Clerehan 2011; Grant and Huang 2012).

(6) Mediated environment: The virtual world acts as a mediator of the sometimes
overwhelming rich linguistic and cultural information that can be found in real
life experiences. Aspects of that rich information can be decreased, omitted,
enhanced, synthesised, or otherwise changed to decrease learner cognitive load,
heighten awareness and facilitate processing. The careful design of the
immersive social environment can reduce the need for a layer of abstract
thinking required in text-book and other formal learning situations (Carr 1995).
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(7) Context sensitive interactions: Virtual worlds can interact in contextually
appropriate ways with learners who can be greeted by a ‘bot’ whenever they
enter a room (location context). That greeting can be sensitive to an endless
number of variables, such as: the time of day, gender of the learner (or, more
precisely, their avatar), formality of context and frequency of visits.

(8) Body language: Virtual worlds offer the opportunity for students to not only
perform linguistically but to also “act” in culturally appropriate ways within the
assumed roles within the virtual environment (Grant and Huang 2012). As
virtual worlds increasingly become more graphically rich and the representation
of avatars become more life-like, (including facial expressions and gestures),
the affordance of body language becomes increasingly powerful. In language
acquisition, body language enhances communication by adding layers of
meaning to what is spoken which can aid comprehension as well as afford
opportunities to explore mannerisms and gestures intimately linked with the
target language and cultural practices (Allen 1999; Shi and Fan 2010).

Research literature indicates that virtual worlds can facilitate learning a second
language (e.g. Chinese—Grant and Huang 2012; language in general—Levy 2009;
English—Zheng et al. 2009) and for increasing intercultural awareness (Diehl and
Prins 2008). Virtual worlds add much more than visual and auditory media; they
provide instructors and students greater choices for collaboration, learner auton-
omy, creativity, experimentation, and identity formation. However, further research
is required in all of these areas, but also in coming to understand the underlying
cognition that is at the root of these outcomes, and that occur as a result of the
virtual environment and related instructional designs. Although Schwienhorst
(2002) concluded that text-based virtual worlds can support complex thinking, this
line of inquiry has not been taken up in relation to 3D virtual worlds. As a con-
sequence, this study investigates the impact of Second Life experiences on
university-level student cognition. In particular, it utilises a well-established theo-
retical and methodological paradigm providing robust empirical data for the iden-
tification and evaluation of the cognitive processes utilised by students, in other
words, learners’ cognitive engagement.

Theoretical and Methodological Framework

This study draws on a cognitive perspective for its theoretical grounding. The
cognitive theory asserts that learning is a conscious thinking process and that people
are “active processors of information” (Woolfolk 1990, p. 229). The cognitive or
thinking processes, by which we make sense of information, are essential in
mediating learning (Jonassen 1992). By investigating the mediating processes
arising from an instructional activity, some evaluation of its value as an instruc-
tional design can be made.
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This qualitative empirical study utilised stimulated recall, an introspection-tracing
methodology in order to identify participant in situ activity, for instance, what par-
ticipants were thinking when completing a particular action or response in Second
Life (Gass and Mackey 2000; Henderson and Tallman 2006). Stimulated recall is
inherently grounded in information processing theory and the mediating process
paradigm. Information processing theory describes how learning and remembering
occur. In particular, it proposes that learning is a function of the interactions between
sensory memory, short-term working memory, and long-term memory. Broadly,
stimuli such as language prompts in Second Life are received by sensory memory,
then either discarded or sent to the short-term working memory where it is processed
and either discarded or sent to long-term memory for storage from which, when
needed, it is recalled back to short-term working memory and then delivered as
responses or learning outcomes. Such an outcome, in Scenario 1 of this study, was
correctly ordering a meal suitable for four friends with differing dietary requirements.

The mediating processes paradigm is the conceptual framework. Each stage of
the information processing model is mediated by cognitive processes. In particular,
it provides us with a way of identifying the thinking processes of participants when
carrying out a task in a virtual world. In effect, such processes mediate, or come
between, the stimuli (e.g. lesson task) and outcomes (e.g. making soup dumplings)
and are “the fine-grained elements of cognition through which, and by which,
learning outcomes are realised” (Henderson et al. 1997, p. 163). This is different
from the process–product paradigm in which thinking processes (e.g. recall) are
assumed to have occurred because an outcome has been observed (e.g. using
appropriate Chinese words to form a question). It cannot capture the choices,
decisions, and judgements made by students during a learning activity nor what
actually triggered these cognitive processes (Marland et al. 1992; Shulman 1986).
In contrast, using stimulated recall within a mediating process paradigm we are able
to identify the thinking processes employed by students while engaged in a Second
Life lesson.

Although mediating processes are an essential part of an information processing
model, this project does not attempt to study the entire system of information
handling. The focus of this research is how learners make sense of the information
given to them in a particular instructional setting; that is, what cognitive processes
do learners employ to process and make meaning of the information. The infor-
mation itself may be curriculum content (e.g. vocabulary, grammar, audiovisual
designs in-world, etc.) but it may also be instructional interactions (e.g. instructions
in-world and “real life”; exchanges between students, etc.) and in this case, tech-
nological interactions (e.g. dealing with computer-based prompts, managing the
software, etc.). Despite the agreed importance of mediating processes, there is no
definitive list. This is partly the result of an inherent inability of the cognitive
perspective to clearly delineate how information is processed (Henderson 1996).
However, a number of researchers have developed a list of commonly agreed upon
thinking processes found in the research literature, validated in their own studies
and cross-referenced to considerations of depth or quality of processing (e.g.
Henderson 2005; Henderson et al. 2010; Henderson 1996; Marland et al. 1992).
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The resulting list of twenty-two thinking processes was adopted by this study;
however, as the aforementioned authors have noted, the list is not assumed to be
definitive, nor is it expected that all processes will necessarily be evident.

In this study, each of the participants were video recorded during the Second
Life computer lab lesson. Screen capture software (ScreenFlow) was used to record
both the on-screen Second Life activity as well as the face of the participant (via the
inbuilt web camera). This video was then replayed during the participant’s inter-
view. Both the participant and the interviewer had control over the video so that
they could pause, fast forward, or rewind. The participant was encouraged to pause
or stop the video and invited to recall what they had been thinking during that video
segment. The researcher would also pause the video if an action or facial expression
was observed that might indicate thinking that the student may not have reported.
A major strength of using video in stimulated recall interviews is to explore the
visual cues, such as frowning, posture changes or taking notes, that have been
found as major indicators of mediating processes (e.g. Gass and Mackey 2000;
Henderson and Tallman 2006). For a detailed description of stimulated recall
(and other introspection tools) including issues of reliability, validity, and protocols
for interviewing and analysis, see Henderson et al. (2010).

Coding the transcripts requires use of strict analysis protocols, including
inter-coder reliability practices. In this particular study, each author coded the
transcript of the same student’s interview. This was swapped with another author
and checked for accuracy. When there were differences, all authors discussed the
differences until a consensus was reached. Each then completed two or three
transcripts that were then double-checked. The most experienced coder then
re-checked all for consistency of coding. Invalid data were discarded, namely,
thoughts that occurred during the interview (and not during the actual lesson) or as
a result of a leading question by the interviewer. Coded interviews were again
checked and, if necessary, corrected by the most experienced coder when entering
data tallies; only two instances required changing.

Participants and Lesson Designs

The first semester subject, Chinese 1, admits students who have not formally
studied Mandarin Chinese. Each year it has an average of 150 students, with the
majority (66% on average) having English as a first language. Apart from the use of
Second Life in a series of 90 min lessons, the subject consisted of the traditional
weekly lectures and tutorials, independent study based on textbooks and their
associated language DVD. In terms of the Second Life lessons, the student’s first
lesson was largely devoted to learning how to use the technology, particularly their
avatar. In the second lesson, the students engaged in Scenario 1: ordering food in a
Chinese restaurant. In their third lesson, the students engaged in Scenario 2: getting
directions and purchasing food ingredients. Both scenarios were specifically
designed to reinforce language and culture content previously covered in the
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classroom and in the textbook. There was a month between the Second Life
scenario lessons.

This research focusses on the experiences of 14 students who participated in
Scenario 1 and eight students who participated in Scenario 2. The 22 students were
interviewed using the stimulated recall method. There was only one student who
was interviewed twice (i.e. for Scenario 1 and Scenario 2). All students in the
Scenario 2 interviews had previously experienced Scenario 1.

In the Scenario 1 lesson, the activity was made authentic by asking students to
work collaboratively to choose the most appropriate dishes for “people” sitting at
their table. They were informed that their table included a Muslim, a vegetarian,
a diabetic, someone who did not like spicy food, someone who was allergic to
seafood, and a friend from Beijing. It required students to be able to: (a) understand
the menu and other text, and then (b) make considered decisions among several
possible alternatives, according to the description of each of the dishes and their
negotiated understanding of the dietary context, including Chinese culture. In most
cases, there was no clear single answer. In order to complete this task in time, the
students were encouraged to form groups, organise themselves and collaborate
through the group text chat facility. Students shared their ideas, compared their
understanding of the appropriateness of the dishes and eventually ordered the
chosen dish that was brought to their table by the waitress (a non-player character
[NPC]). In this lesson, the students had a number of learning objectives aligned
with those of the subject, for instance: the lesson aimed to strengthen student use of
Chinese pinyin Romanisation to input Chinese characters on a computer as well as
to be able to read Chinese characters (consequently, this lesson did not allow
in-world voice communication).

Communication was centred around, but not limited to, practicing key vocab-
ulary and phrases related to ordering food learned from the textbook and to extend
on the textbook through new phrases introduced by the tutor or NPC. While most of
the communication was through the text chat facility in Second Life, students could
choose to communicate in the physical classroom to give each other help, especially
in terms of using the software and in learning Chinese characters and phrases that
they could use in-world. Successful completion of the activity (e.g. ordering
appropriate dietary dishes) could only be achieved through reading, writing, and
negotiating choices in Chinese text.

The Chinese restaurant in Second Life was not intended to replicate real life but
rather to evoke a sense of immersion in a Chinese setting. For instance,
Chinese-styled furniture and decorations were complemented by Chinese signs and
a background recording of people talking in a real-life restaurant in China. Upon
arrival, students were greeted in Chinese by an automated waitress (NPC) who also
gave them a custom designed heads-up display (HUD) that is seen at the top of
Fig. 8.1. This tool, designed specifically for this subject, enabled the avatars to
access sound files, pinyin spelling, and Chinese character information for each of
the dishes. Students clicked on a dish enabling them to hear the dish’s Chinese
name and see its spelling in pinyin and Chinese characters. The students could also

122 M. Henderson et al.



obtain more information about each of the dishes displayed in the restaurant in the
form of a notecard containing the main ingredients and a description of the dish.

In Scenario 2, the students played the role of foreign students studying on
Chinese Island. In this scenario, the students had decided to invite their teacher to
eat soup dumplings after class because that day the local Chinese were celebrating
the Winter Solstice when dumplings are traditionally eaten. Their task was to work
in pairs to buy two bowls of dumplings and take them back to their teacher. They
were directed to go to the local restaurant (the same setting as Scenario 1) to find a
friend of their teacher who worked as a waitress and buy the dumplings from her.
This required the students to communicate with two waitresses by typing Chinese
characters into to a private Instant Message (IM) window to establish which one
was their teacher’s friend and how to buy the dumplings. The waitresses were NPCs
programmed to recognise and respond to Chinese character input from the students.
The program was able to pattern match student input in the form of questions,
statements, and answers and produce appropriate pre-programmed responses in
Chinese text. An additional program also enabled the waitresses to display a limited
range of body language during the conversation, such as lifting both arms in
welcome.

The waitress, who was the friend of the students’ teacher, was programmed to
respond to student requests to buy dumplings by informing them that the restaurant
had temporarily run out of Chinese cabbage which was needed for the dumplings.
Students were asked to go and purchase a cabbage from a local farmer’s market
stall and bring it back to the restaurant’s kitchen where they would make their
dumplings.

Fig. 8.1 Making dumpling soup in Second Life
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Initially, students were not given specific directions on the route to the market by
the waitress. They were required to ask for directions: the lesson instructions
included sample phrases from their textbook to help them ask this and other
questions. On receiving directions, students next had to utilise them to find the
market and the market vendor who was selling Chinese cabbages. Like the waitress,
the seller is also a programmed non-player character. Students then had to converse
with the seller in Chinese character text chat and convey what they wanted to buy,
find out how much, and then pay for the cabbage (from a virtual wallet they had
been given containing mock PR China currency). Once they bought the virtual
cabbage, the students had to return to the restaurant kitchen where they made the
cabbages into virtual dumplings, cooked them in pots on stoves and served in
bowls. These were then presented by each student to the lecturer’s avatar as proof
of task completion.

Students were given lesson plans, instructions, and additional resources on
Moodle at the start of the lesson. The resources included a short illustrated passage
in Chinese on the history of dumplings and the Winter Solstice. Their instructions
were a mixture of English and Chinese that had previously been learned in the
classroom. In addition, help signs were positioned at strategic points in various
lesson-related locations. When clicked by students, the signs would give virtual
notecards containing additional hints and reminders in Chinese text. Students were
also given assessment criteria that included the teacher sighting the student’s
cooked dumplings, as well as demonstrating information that they had gathered
from various other stages of the scenario tasks.

Results and Discussion

The twenty-two interview participants reported a total of 2,055 mediating processes
stimulated by the one hour Second Life language lesson (either Scenario 1 or
Scenario 2). The fourteen participants in Scenario 1 had an average of 76 while the
eight participants of Scenario 2 had an average of 124 (see Table 8.1). However,
Scenario 1 had participants with both the lowest (23) and highest (178) reported
mediating processes (Scenario 2’s range: 67–176). The degree of variance was
greater in Scenario 1 with a standard deviation of 45.1 compared with Scenario 2’s
standard deviation of 38.9. While the small number of participants does not lend
itself to statistical analysis, the reporting of variance does help to highlight that
there was considerable variation while at the same time confirming that Scenario 2
appears more successful in stimulating a greater number of thinking processes.
However, as Table 8.1 shows, despite these differences, both scenarios resulted in
clearly similar patterns of frequency, namely the high frequency of the same five
thinking processes.

Table 8.1 delineates the twenty cognitive processes identified from the coded
transcripts; the bolded cognitions are rated higher level thinking processes and
those italicised, the lowest level (as defined by Henderson et al. 2010; Henderson
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1996; Marland et al. 1992). Overall, the two Second Life scenario lessons stimu-
lated a pleasing number of higher level thinking skills; however, the most prevalent
thinking was related to affect, or feeling, which is typically categorised as a low or
surface-level thinking process. All participants demonstrated a range of different
types of thinking processes (average 16; least reported 13, most reported 18).
Despite the representation of different types of processes, it is striking that 71% of
all instances were accounted for by only five types of thinking processes. These top
five reported thinking processes and their implications are now discussed.

Table 8.2 displays a closer examination of the top five cognitive processes.
When conducting research into the cognitive processes of students, it is natural to
ask whether the reported thinking is in relation to the task or curriculum. Analysis
of the reported cognitive processes reveals that 87.4% of the 1,460 processes
reported for the top five were focused on the task (i.e. curriculum content, learning

Table 8.1 Reported cognition (thinking processes)

Scenario 1 (ordering
Chinese dishes) (14
students)

Scenario 2 (cabbage
dumplings) (8 students)

Total

Cognitiona Mean Number % Mean Number % Number %

Affect 15 208 19.6 27 216 21.7 424 20.6

Strategy planning 12 164 15.5 19 154 15.5 318 15.5

Justifying 8 105 9.9 19 151 15.2 256 12.5

Evaluating 11 149 14.1 12 96 9.6 245 11.9

Metacognising 8 105 9.9 14 112 11.3 217 10.6

Comparing 3 46 4.3 5 41 4.1 87 4.2

Confirming 3 41 3.9 6 46 4.6 87 4.2

Generating 4 49 4.6 4 29 2.9 78 3.8

Anticipating 3 43 4.1 2 19 1.9 62 3.0

Diagnosing 2 29 2.7 3 27 2.7 56 2.7

Categorising 2 26 2.5 2 17 1.7 43 2.1

Recalling 2 21 2.0 3 22 2.2 43 2.1

Translating 1 13 1.2 2 17 1.7 30 1.5

Analysing 1 16 1.5 2 13 1.3 29 1.4

Linking 1 17 1.6 1 9 0.9 26 1.3

Deliberatingb 1 13 1.2 1 10 1.0 23 1.1

Reflecting 0 4 0.4 1 11 1.1 15 0.7

Selecting 1 7 0.7 0 3 0.3 10 0.5

Imaging 0 3 0.3 0 2 0.2 5 0.2

Applying 0 1 0.1 0 0 0.0 1 0.0

TOTALS 76 1060 100 124 995 100 2055 100
aHigher order thinking processes are bolded; the lowest are italicised; the remainder are middle
range (categorisation adopted from Henderson 1996)
bDeliberating occurred when the type of thinking was not disclosed (e.g. “I was just thinking about
the dishes.”)
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activity, procedural request from the instructor, etc.). The remaining 12.6% were
classed as off-task (something other than curriculum or lesson, e.g. thinking about
their avatar’s clothing).

In this research, the lessons in Second Life were in the “real world” context of a
formal class in a computer laboratory in the presence of the lecturer, and
researchers. Consequently, we were interested to validate if the cognition was
triggered by in-world (e.g. interactions with virtual environment) or “real world”
(e.g. interactions with lecturer, textbook, other students) stimuli. Across both sce-
narios, the majority of the stimuli were in-world (79.1%) with the remaining
(20.9%) arising from events, interactions, or resources, such as the lesson work-
sheet or reading the textbook from the “real world”. The dominant “real world”
stimuli were the lecturer who gave initial class instructions, announcements about
time remaining, and roamed the classroom offering advice and answering questions.
Consequently, the lecturer had a particularly influential role in mediating confusion
arising from the intersection of the instructions, technology, virtual environment,
and curriculum content.

Affect

Affect is defined at its simplest as feelings (Henderson et al. 2010). In this study, in
both scenarios, affect was the highest reported cognitive process (20.6%, 424
instances, Table 8.1). It was the highest reported process for fourteen of the
twenty-two participants and in the top three most frequently reported process for the
remaining eight participants. Affect has been classified as low or surface-level

Table 8.2 Context of cognitive process and source of stimuli

Cognition Context Source of Stimuli Total

On-task Off-task In-world “Real world”

Affect Positive 188 13 175 26 201

(12.9%) (0.9%) (12%) (1.8%) (13.8%)

Negative 174 49 184 39 223

(11.9%) (3.4%) (12.6%) (2.7%) (15.3%)

Strategy planning 289 29 238 80 318

(19.8%) (2%) (16.3%) (5.5%) (21.8%)

Justifying 217 39 198 58 256

(14.8%) (2.7%) (13.5%) (4%) (17.5%)

Evaluating 206 39 185 60 245

(14.1%) (2.7%) (12.7%) (4.1%) (16.8%)

Metacognising 203 14 176 41 217

(13.9%) (0.9%) (12%) (2.8%) (14.8%)

Total 1277 183 1156 304 1460

(87.4%) (12.6%) (79.1%) (20.9%) (100%)
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thinking (Henderson 1996), although this does not mean to suggest that affect does
not have a role to play in learning. In addition, affect can be viewed in terms of
valence, that is, the subjective experience of a positive-to-negative state. In this
study, each process was categorised according to whether it was broadly positive
(e.g. feelings of excitement, satisfaction, pleasure), or negative (e.g. frustration,
anger, embarrassment, and anxiety).

Approximately half (47%) of the reported affect were positive in nature, for
example: “It’s like going to a restaurant in China; it was really cool, that’s what I
felt!” It is interesting to note that a majority of the positive affect was on-task, that
is, related to the task or curriculum, for example: “I was just laughing at the mistake
I made; I said, ‘I want to sell a cabbage instead of buy a cabbage!’” Such instances
were often a result of a thinking process that led to perceived success, for instance,
one student reported what they were feeling when they were observed to be smiling:
“Yeah! It was my response for getting a successful response from the programmed
robot. It was progress!” Positive affect was reported as motivating and, in the
majority of instances, quickly led to other thinking processes, such as strategy
planning, for example: “That was the dish I wanted! [student smiling in video
recording] Okay, now I just have to fill in three others.” It is noteworthy that not all
positive affect are motivating, for example, amusement at a situation may not
motivate further action (Harmon-Jones et al. 2013). However, in this study, the
reported affect was largely in context of the students’ own task behaviours (e.g.
pursuing the curriculum) and, as a seeming consequence of this engaged state, the
positive affect led to motivational outcomes.

The other half (53%) of the reported affect were negative in nature. The major
cause for the negative affect was the limited range of vocabulary responses pro-
grammed into the NPC in both Second Life scenarios: “It’s a robot. It’s not a real
person!”; “The most frustrating thing is to get: ‘I’m sorry! Could you please
repeat?’”; “I was starting to get really frustrated ‘cause, like, there’s no other
variation of the same question that you can ask!” Such interactions caused panic for
one student: “I won’t get back in time to make the dumplings! I won’t pass this
assessment!” While most of the negative, affective cognitive processes were
stimulated by interactions with NPCs, the remaining were largely related to clarity
of instructions and relating those to the environment (for example, knowing where
to click, to look, or where to walk). An interesting dynamic was that many of the
reported instances of negative affect were also in the context of an awareness of
limited time. Reference to time was often stimulated by lecturer comments about
end of class (e.g. “ten minutes to the end of class”) or self-reference to the work-
sheet which highlighted their (lack of) progress. This resulted in one student
reporting thirty-eight instances related to time, such as: “I’m a bit scared of not
finishing on time!” Being aware of limited time seems to intensify students’ neg-
ative affect and often led to spontaneous courses of action or waiting for help from
the lecturer.
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Strategy Planning

Strategy planning is described as the process of generating ways to process or
accomplish tasks, such as the learning objectives (Henderson et al. 2010). Strategy
Planning was the second-most frequently reported cognitive process in both sce-
narios (318 reported instances, or 15.5%, Table 8.1). As with affective thinking, the
majority of strategy planning were in relation to on-task activity (i.e. focussed on
the learning activity) and stimulated by in-world media and interactions.

A typical example of strategy planning was: “I remember at this point thinking:
‘I’ve put the characters together but the sentence still doesn’t make sense!’ [pause]
So, then I thought: ‘Figure out what the [Chinese] characters are. Figure out the
different meanings, two or three different meanings for that sentence. Then
choose!’” The high frequency of strategy planning is thought to be a result of the
ongoing engagement of students who have to constantly make decisions about what
to do next. In the virtual world lesson, students need to act. For example, a NPC
will not guide students unless they have been asked the correct question. This is
quite different from typical language tutorials in which students are generally
guided or prompted by the tutor, who will continue with the lesson regardless of
whether the answer is correct, incorrect, or even if no answer is provided. In such
lessons, the students do not need to make frequent decisions and are presented with
a limited number of opportunities to strategise about processing the content and
accomplishing a task. However, while the instructional design of the two Second
Life language lessons required students to frequently make decisions, requiring a
high level of strategy planning (as well as justifying and evaluating), it is also
apparent that a consequence is the significantly small frequency of other cognitive
processes, such as reflecting (careful consideration of past action, response, and
causality), and applying (considers something in terms of how it could be used
elsewhere) (Table 8.1).

Again, awareness of time appears to have heightened the state of flow, making
students particularly focussed on accomplishing the task, as opposed to, for
example, reflecting, analysing, linking, or applying (see Table 8.1). An example of
this is provided by a student who strategised different ways to accomplish a task,
including following other students in-world (as opposed to reading the Chinese
road signs themselves). Towards the end of the lesson he reported thinking:

I figured we were pretty much done in the Second Life workshop: ‘I found the
cabbage street stall vendor, bought a cabbage, returned to the restaurant and made it
into dumplings; just need to present one to the lecturer.’ So I thought, ‘Okay! Well,
I can do things a little bit more properly now. Like, look up the lesson plan to look
up the word for ‘dumplings’!’

However, awareness of restricted time also resulted in motivation and focus, for
example: “Well, at this point I’m thinking like: ‘Okay, these are the meals I need.
I have, like, 35 min for seeing the food and 5 min to order!”
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Justifying, Evaluating, and Metacognising

The three mediating processes of justifying, evaluating, and metacognising
accounted for 35% of the total reported thinking. Each process is distinct. In this
chapter, they are considered together as they reveal common implications for
instructional design, particularly clarity of instructions, supporting resources, and
linearity of activity sequences.

Justifying is defined as trying to prove that a proposed action/idea is reasonable
or correct through self-argument (Henderson et al. 2010). For example, one student
reported thinking to herself: “If I do it this way then I can finish earlier and it won’t
take so long, ‘cause it takes quite a while to type Pinyin in”. Scenario 2 had a
noticeably higher frequency of “Justifying” over “Evaluation”. This can be
explained, in part, by the greater volume of decision making in Scenario 2 which
not only required similar activities as did Scenario 1 (such as purchasing items) but
also required students to navigate to locations and interact with multiple NPCs.
However, the sequence of seemingly open-ended and necessary actions in order to
complete Scenario 2 also resulted in students frequently reporting an internal dia-
logue that was justifying their actions or a course of action, such as: “randomly
exploring” because “it’s better than doing nothing”. Indeed, while justifying is
considered a deeper level thinking process, many of the instances in Scenario 2
were focussed on task completion (e.g. justifying a course of action in relation to
finding the next milestone, such as the market vendor) rather than language content
(such as justifying the use of a particular pinyin character).

Evaluation is defined as making judgements about the value or worthwhileness
of something, including activities, content, and own point of view (Henderson et al.
2010). For example, one student reported thinking: “What’s good about this Second
Life thing that makes him think that it would be good for his students? [pause] But
if he thinks it is good, then I will too!” Evaluating the worthwhileness of an activity
or response for learning, or in terms of short-term goals, achieving the task
objectives, was frequently reported by students in Scenario 2, for example: “It was a
good challenge because looking at the characters and trying to understand what
they were saying in an actual conversation made it easier to learn.” While such
instances were evident in Scenario 1, the higher frequency of evaluative thinking
processes can be ascribed to the instructional design in which students were
required to make evaluations about the worth or correctness of a menu item in terms
of the needs of the customers (e.g. vegetarian).

Metacognising is defined as thinking about, evaluating, or directing one’s own
thinking (Henderson et al. 2010). There were two clear themes in the reported
instances of metacognising: the self-realisation of students that (1) they did not
know what they should be doing or where they should be, or (2) did not know how
to do something. The first is related to the clarity of instructional design, particularly
in terms of instructions and media-rich virtual world environments. For example, a
number of students commented that they became confused about what they should
be doing (instruction or task design) or where they were (interpreting the virtual
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world): “I was lost, I didn’t know what to do!”; “I am finding it difficult … it isn’t
easy enough for me. It’s not completely clear in my head what I am doing!” These
instances of reported metacognition due to being “lost”, both in relation to the task
or in relation to the virtual world, led to acting or strategising about getting back on
track. This is a useful skill for any student, but arguably would not be as frequent if
the tasks and virtual world could be designed to reduce instances of being “lost.”

The second theme in reported metacognition was that students went through a
process of self-realisation that they did not know how to do something, such as
answer a question, type a Chinese character, use a grammatical form in Chinese,
etc. While some reported instances were related to off-task concerns, such as
realising that they did not know how to make their avatar fly, the majority of
metacognition was directly related to the learning tasks in-world. The following
example reveals part of an inner monologue of a student exploring their own
knowledge, the cause of their own lack of knowledge and the way in which they
need to direct their own thinking in future:

I know what I want to say… how do I say it? At this point I’m going: ‘I should know these
things; I (pause) and half of me is thinking I should know these things because of all the
work that we’ve done in the course but, then, the other half of me is saying ‘… they haven’t
given us enough exercises in Chinese for us to run through this really easily, or… or if they
have, I haven’t been paying attention to that side of it!

This self-realisation, exploring one’s own thinking to realise that current
knowledge or process is not sufficient, is arguably an important component of
self-directed learning. In the above instance, the student recalls knowledge and
revisits the textbook and evaluates its success which, in turn, helps them to develop
a further strategy: “This is easy! I know this! All I have to do is …”. However, it is
also clear from the transcripts that while students can generate strategies or engage
in other thinking processes to lead to future actions, there is a clear need for
supporting resources (textbook, in-world prompts, access to the lecturer, etc.) to
facilitate students achieving the learning objectives. A significant factor in the
frequency of both metacognitive themes was the linear design of the instructional
design, requiring students to correctly perform a number of milestone hurdles (find
the stall, purchase a cabbage, etc.).

Conclusion

Learners can be engaged with virtual worlds in a variety of ways, including cog-
nitively. This chapter has focussed on the ways in which a designed series of
lessons can influence learners’ cognitive process which are, fundamentally, at the
root of learning. As we have demonstrated, virtual worlds can support learning,
including second language acquisition. This study has revealed a high frequency of
cognitive processes stimulated by programmed lessons involving the use of cur-
riculum knowledge and skills to successfully complete in-world tasks. However,
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some of the thinking processes, despite being related to the task or curriculum, were
focussed on simply meeting the task requirement (e.g. getting to a location which
could be accomplished by following other avatars), rather than engaging with the
learning goal (e.g. using their knowledge to read the Chinese road signs).

In terms of affective thinking processes, it can be concluded that virtual world
lessons comprising a series of in-world tasks, that immediately give feedback to
students regarding their success (e.g. successful use of Chinese language to ask a
question), can engender positive affect that motivates additional on-task cognitions
and behaviour. In contrast, negative affect (leading to increased tension and dis-
satisfaction) can result from when instructions are not clear to the student or when
the programmed environment does not react or interact in expected ways (e.g. the
NPCs programmed to recognise only a limited range of queries frustrates students
who cannot problem solve the situation). The incidence of negative affect also
appears to be intensified in the context of time restrictions. Negative affect can be
avoided or, as demonstrated in this study, ameliorated through increased clarity in
instructions and supports (e.g. the lecturer roaming the classroom to answer
questions).

Deep-level thinking processes, such as strategy planning, justifying, evaluating,
and metacognition are typically desirable in any learning activity. However, as in
the case of negative affect, the awareness of limited time can result in the thinking
processes focussing on task accomplishment rather than learning goals.
Nevertheless, this study revealed a large number of cognitive processes engaged
with learning. It is clear that the design of in-world lessons requiring students to
make frequent decisions in order to accomplish tasks (such as, choosing options,
pathways, answers, etc.) can result in frequent strategising, justifying, evaluating,
and metacognising, but at the same time may not facilitate other cognitive processes
such as reflecting and applying.

The programmable nature of Second Life can enable instructional designs where
students are required to frequently draw on their knowledge and skills to achieve
learning goals and, in which, they are provided with immediate feedback. However,
the reported instances of negative affect also show that limitations in instructional
design can result in tension, frustration, and dissatisfaction. Nevertheless, despite
such frustration, a number of students commented after the stimulated recall
interview processes that the virtual world lesson was better than the regular lan-
guage tutorials and workshops due to the ability to practice with a degree of
independence. One student summarised this:

During the seminars and tutorials, a lot of people speak over the teacher … I don’t feel like
I’m learning much. If I want to learn Chinese, I’ve got to put in the extra effort and do it
myself at home. But, with this [Second Life], I can use my Chinese and actually learn
things. Like, interact with other people and this way use it and then practice it and then I’ll
learn it, hopefully! Like, I’m more likely to remember how to write the characters after
learning it here than just seeing them on the whiteboard to read … I find this [Second Life]
is a better way to learn because you actually have to figure out how the Pinyin is, and how
to type it, and recognise the characters and, then, if you get it wrong, it’s not going to come
up with the right answer. You have to do the work!
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Such uses of virtual worlds, to shift the onus of thinking onto students, are
clearly a positive affordance of the technology for student learning. Having to make
frequent decisions resulted in greater frequency of deep-level thinking processes,
such as: strategising, justifying, evaluating, and metacognising. However, it was
also noted that the focus of the thinking was sometimes orientated to successful task
completion (e.g. find the restaurant), rather than learning (e.g. what would the
Chinese word for restaurant look like on the road signs?). As a consequence, it can
be concluded that the alignment of the sequence of hurdle tasks needs to be
carefully considered to ensure that the activity requires knowledge or skills valued
in the curriculum. In-world exercises, including the transitions from one task or
locality to another, should be treated as a series of learning opportunities. In
addition, the study of the students’ metacognitive processes also revealed a need to
ensure clarity of instructional design, particularly in terms of instructions and the
information provided in-world. This would reduce instances of being “lost”,
thereby reducing unnecessary metacognition dealing with thinking about instruc-
tions rather than thinking about content.
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Chapter 9
Anticipating Engagement: Pre-service
Teachers’ Perceptions of Virtual Worlds

Lisa Jacka and Matthew Hill

Introduction

Engagement has become a significant driver in the choice of resources that teachers
utilise at both university and K-12 level. Educators and governments recognise that
increasingly, students are being pushed away from school due to a lack of
engagement at a time when the need to have a skilled and educated society is ever
more pressing. Information communication technologies (ICTs) are often used as a
means to provide engagement. With the now ubiquitous presence of ICTs in
classrooms, homes and workplaces, the need to develop high quality learning
experiences with ICTs is increasingly apparent.

Virtual worlds are an ICT that, when first encountered, offer what appears to be a
highly engaging environment especially for young adults and children. Many vir-
tual worlds have some level of game features such as multiple paths, user-level
control, interaction, visuals, risk-taking, rules and goals (Baranauskas et al. 2001;
Crookall et al. 1987; Gredler 1996). Malone (1980) suggests that there are four
factors of games that contribute to the level of engagement; challenge, fantasy,
complexity and control. However, for students at university, these features can
possibly act as a motivator or as a deterrent. Most adult students have expectations
about what they believe a learning experience should be. Due to the connection they
make with games and having fun, games are not traditionally linked to serious
learning.
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Background

In 2010 the virtual world of Second Life was introduced to students enrolled in the
Bachelor of Education (Secondary) at a regional university in Australia. The stu-
dents in the Secondary program are required to have content knowledge in at least
one discipline that can be taught in secondary schools in Australia. Most of the
students will have already completed an undergraduate degree in a specific disci-
pline (Visual Arts, Music, History, Physical Education, Science, or Mathematics).
They therefore have perceptions about what university education should be, yet are
novices in terms of understanding pedagogy as it pertains to teaching with children.

Since the first introduction of Second Life, a variety of virtual worlds have been
utilised in the university. These include OpenSim (JokaydiaGRID), Sim-on-a-Stick
(SOAS) and Minecraft. The main discipline in which virtual worlds have been used
is in Education.

Literature Review

The literature on engagement is extensive and is framed in various ways such as
‘student engagement’ (Reeve and Tseng 2011), ‘school engagement’ (Fredricks
et al. 2004), ‘learner engagement’ (Romero 2012) and ‘user engagement’ (O’Brien
and Toms 2008). The latter term is utilised in the context of human-computer
interface or design literature whereas the first three terms are used specifically in
relation to teaching and learning. Fredricks et al. (2004) presents the concept of
engagement as one that is multifaceted and includes behavioural, emotional and
cognitive aspects. For each of these aspects there are degrees of engagement that
can vary in both intensity and duration. For example:

(B)ehavioral engagement can range from simply doing the work and following the rules to
participating in the student council. Emotional engagement can range from simple liking to
deep valuing of, or identification with, the institution. Cognitive engagement can range
from simple memorization to the use of self-regulated learning strategies that promote deep
understanding and expertise (Fredricks et al. 2004, p. 61).

Reeve and Tseng (2011) add the notion of agentic engagement as a fourth aspect
to the concept of engagement. Agentic engagement is defined as “students’ con-
structive contribution into the flow of the instruction they receive” (Reeve and
Tseng 2011, p. 258). Whilst the behavioural, emotional and cognitive dimensions
can effectively capture how a student responds to a given learning task, the agentic
dimension assists in developing an understanding of the extent to which a student is
pivotal in the process of adapting or even formulating learning tasks.

Central to the focus of research on engagement is that it is linked to an
improvement in learning outcomes and achievement levels of students and that it is
critical in developing qualities such as commitment and active involvement thus
preventing students dropping out or becoming alienated. As Fredricks et al. (2004)
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point out, there is a presumption that engagement is malleable and as a result many
interventions in education settings focus on improving engagement. In the context
of this chapter, the focus is on the relationship between ICTs, specifically virtual
worlds and the perception of engagement by university students.

Student engagement with ICTs, particularly in relation to game based environ-
ments (such as virtual worlds) and intelligent tutoring systems, is often taken as
given. However as Rowe, Shores, Mott, and Lester (2011) suggest, there is a
concern that such engagement does not necessarily translate to learning. Time
on-task is not necessarily an indicator of engagement as learners’ attention may be
focussed on off-task thoughts that inhibit cognitive engagement (Romero 2012). In
this view, the distracting entertainment features (Mayer and Johnson 2010) or the
seductive details (Harp and Mayer 1998) promote engagement but not deep
learning. Rowe et al. (2011) present research to refute this concern, finding in an
empirical study of 153 high school age students that engagement with a particular
narrative based learning environment was associated with improved learning out-
comes. Rowe et al. (2011) suggest that the story and gameplay design elements are
critical to ensure engagement leads to learning. Clearly there is a need to consider
the design of both the particular ICT and the learning activity in order to maximise
opportunities for engagement.

Arnone, Small, Chauncey, and McKenna (2011) emphasise the importance of
curiosity in relation to interest and engagement when considering new media
technology-pervasive environments. New media environments afford opportunities
for new information and new experiences, however these environments can support
or detract from curiosity. Arnone et al. (2011) suggest that “the curiosity episode, if
resolved satisfactorily, initiates new learning [as in sense-making] but it is
curiosity’s power to both trigger and be triggered through the development and
deepening of interest and consequently, the forms of engagement that result in deep
learning and effective participation, collaboration, and affinity” (Arnone et al. 2011,
p. 185). Further to this, personal, contextual and situational factors intersect with a
students’ experience with a new media environment and these need to be consid-
ered when seeking to leverage the potential of new media tools to create oppor-
tunities for students to experience deep learning (Arnone et al. 2011).

Whilst not directly linking engagement and learning, O’Brien and Toms (2008)
deconstruction and definition of the term ‘user engagement’ does provide a useful
framework for understanding how successful ICTs move from being merely usable,
to engaging. They defined engagement as “a quality of user experience charac-
terised by attributes of challenge, positive affect, endurability, aesthetic and sensory
appeal, attention, feedback, variety/novelty, interactivity, and perceived user con-
trol” (O’Brien and Toms 2008, p. 938). Through exploring the experiences of users
in relation to online shopping, web searching, education webcasting and video
games, O’Brien and Toms (2008) revealed that engagement was a process that
comprised of four distinct stages. They called these stages the point of engagement,
sustaining engagement, disengagement and possible reengagement.

While O’Brien and Toms (2008) describe engagement as a process in which
the participant moves through stages, Conrad and Donaldson (2011) developed a
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model of phases of engagement. Their model is designed to assist the instructor to
facilitate the student through each of the four phases when engaging in the use of
online learning resources. They make the assumption that the learner begins as the
‘newcomer’ and moves through the phases as ‘co-operator’, ‘collaborator’ and
finally as the ‘initiator or partner’. They define engaged learning as “a collaborative
learning process in which the instructor and learner are partners in building the
knowledge base” (Conrad and Donaldson 2011, p. vii). Their framework links with
the work of Salmon (2002, 2004) in her five-stage model for effective online
teaching and learning. Salmon et al. (2010) extended her research involving the
stages model to the use of the virtual world Second Life. She describes the
importance of students mastering skills and each level in order remain motivated
and as a result engage with other students and in the virtual world activities.

Methodology

A mixed method approach using both quantitative and qualitative data collection
and analysis was used to assist with the triangulation of emergent themes. The
methodological framework was action research, as described by Kemmis and
McTaggart (1988). Action research has previously proved productive in the gath-
ering and evaluating of data in a virtual world environment (Carr et al. 2010;
Gregory and Masters 2012; Kohler et al. 2011; McKeown and Sanders 2007;
McKeown Orwin 2009). Cycles underpin the action research model in order that
data may be collected and evaluated to facilitate changes in the subsequent cycles.
The testing of different methods for engagement and participation in virtual worlds
was made possible by the use of cycles over the three-year period with three cycles
being undertaken, one for each iteration of the subject.

Data was gathered from an online survey, observations and blog posts. The
survey was designed to capture the knowledge that students had about virtual
worlds prior to their introduction to any content about virtual worlds in education.
Observation was undertaken both in the virtual world and in face-to-face tutorials.
The blog posts were an assessment requirement in which the students reflected on
their perception and/or experiences of virtual worlds.

The participants were students enrolled in the Bachelor of Education
(Secondary) course at a regional university in NSW, Australia. The use of virtual
worlds was embedded in a subject focussing on new media and emerging peda-
gogies. Part of the requirements for this subject was to read literature about the use
of virtual worlds and to attend a tutorial conducted in a virtual world. Over the three
cycles a number of different virtual worlds were offered to the students including
Second Life, OpenSim, Sim-on-a-Stick and Minecraft. The students made their own
choices about their level of engagement and were free to reflect upon their expe-
riences through their blog posts. Three hundred and eleven posts were logged over
the three cycles and they contribute to the data analysed in this chapter.
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The aim of this research was to ascertain the capacity for virtual worlds to
engage pre-service teachers in thinking about the possibilities for virtual worlds in
their future classrooms. A secondary consequence of the implementation of virtual
worlds in pre-service teacher education was to facilitate a shift in pedagogy by the
students to fully utilise the affordances of virtual worlds. From these aims the theme
of engagement in virtual worlds emerged as a significant motivator for students
making decisions to embrace or reject virtual worlds in education.

Analysis

Approximately 18% (n = 56) of all the students enrolled in the subject that included
virtual worlds responded to the survey. They survey asked them:

(1) Whether they used social networking applications or played computer games;
(2) If they were familiar with the term virtual world and understood what a virtual

world was;
(3) If they had visited a virtual world before; and
(4) If they could see the possibilities for virtual worlds in the classroom

Of those who responded 85% (n = 48) used social networking applications and
23% played computer games (n = 13). Familiarity with the term virtual worlds and
what a virtual world is was relatively high at 78% (n = 44) of the respondents.
Sixteen per cent (n = 9) were familiar with the term but not what a virtual world is,
and 2% (n = 1) indicated that they were familiar with neither the term nor what a
virtual world is. These response rates indicate that the students overall had a high
level of awareness about virtual worlds. In response to whether they could see the
possibilities for virtual worlds in the classroom 60% (n = 34) indicated that they
could see the possibilities, 32% (n = 18) were unsure and 3.5% (n = 2) indicated
that they couldn’t see the possibilities. These figures indicate that while the majority
of students (78%) were familiar with virtual worlds a smaller number (60%) could
see the possibilities.

The blog post responses displayed patterns that became evident as phases of
engagement with virtual worlds for education. These phases are different in nature
to those identified by O’Brien and Toms (2008), Conrad and Donaldson (2011) and
Salmon (2002) in their studies into engagement and online learning. The phases that
are proposed indicate the extent to which the students felt compelled to realise the
potential for virtual worlds in their studies and/or teaching through to the students
embracing the virtual world as having the capacity to affect their pedagogy and to
utilise the technology fully in the classroom. As such their level of willingness
to engage with virtual worlds is being assessed and has been categorised in relation
to their capacity to articulate how they would utilise virtual world in a K-12
classroom.

The term phase has been used as individuals demonstrated that they moved
between each of these phases yet did not necessarily start at the first phase. The
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students may have engaged with the readings and activities and then made a choice
not to engage with the concept of actually using the virtual world in a classroom
setting. The characteristics of the responses that were used to place the comments
within each phase are indicated in Table 9.1.

Pre-realisation Phase

The pre-realisation phase is identified by responses that indicate that they would
never use virtual worlds and they could not see any benefit of using them in an
education setting. The percentage of students who were categorised as making
responses in the pre-realisation phase was 12% of the total students (n = 37).

The students in this category may have fully engaged in the tasks required of
them to complete their study of virtual worlds and then become disengaged in the
concept of actually using virtual worlds in the classroom. O’Brien and Toms (2008)
suggestion that engagement moves through phases that includes the point at which
someone becomes disengaged is evident with the responses in the realisation phase.
As one student stated:

I can’t say I really understand the point. Going even further, even despite our discussion in
class, I can’t really understand how Second Life could be functional or relevant to a high
school setting. I do understand how the program can be used for students develop their
technology skills, however I don’t believe it holds a place in the classroom (Cycle 1).

Table 9.1 Characteristics from the blog posts used to categorise the comments into phases of
engagement

Phase Characteristics espoused in student feedback

Pre-realisation Could not see the benefit of using virtual worlds in education
Would not use virtual worlds in education

Realisation Could see the benefit of using virtual worlds in education
Stated a number of barriers that would restrict their actual use of virtual worlds
in education
Unlikely to use virtual worlds in education
Demonstrated a conflict in perceived benefit versus barriers
May not like virtual worlds themselves but can see that students will

Replication Could see the benefit of using virtual worlds in education
Likely to use virtual worlds in education
Some barriers may still exist
Demonstrated the ability to link the way they would use virtual worlds in
education to their current pedagogy

Re-imagining Excited about the use of virtual worlds in education
Most likely to initiate the use of virtual worlds in education
Could describe how they would use virtual worlds demonstrating innovative
teaching practice
Minimal or no barriers if barriers were discussed they were done so with
solutions offered
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This comment highlights the contextual issues that Arnone et al. (2011) state as
impacting in students’ engagement. The student took the first steps of engaging in
the activities of reading the online resources and joining in the class discussion but
when asked to engage with actually using virtual worlds in the K-12 classroom
there were too many contextual barriers.

What was evident in the comments made by students who were categorised as
pre-realisation was that they were not approaching the virtual world with negative
perceptions but were trying to reconcile their own capacity to utilise virtual worlds
in the classroom. The virtual world experience was often referred to as being fun,
which they equated with students not studying in a serious manner or being off-task.
The following comment illustrates the juxtaposition that the student made between
learning and fun and what they felt was appropriate pedagogy:

I understand that people learn best when they are having fun…. I don’t think that this
means everything in a classroom should be a game. Why isn’t it fun for students to talk and
interact face to face? I am tech savvy, I was and am a part of the technological revolution,
and I still think virtual worlds should be played with in their own time (Cycle 1).

The media image of Second Life was a particular concern to those in the
pre-realisation phase. The following response shows the way that the students
found it difficult to reconcile the media image of Second Life and the potential use
of virtual worlds other in an educational setting.

While we were in Second Life we saw many weird and unsavoury characters that I would
not like my students to meet or even see. I believe there could be a danger with using
Second Life in schools, and I doubt many parents would like their children to be in that sort
of environment (Cycle 1).

As a result of the responses from the group in Cycle 1 who expressed concern
over the use of Second Life the type of virtual world used for tutorials was changed
to a number of other virtual worlds that the students might perceive as less
threatening. In Cycle 2 the students were given the option of exploring Second Life,
JokaydiaGRID or the open-sim grid created as part of the Pathways for Learning,
Anywhere, Anytime, a Network for Educators (PLANE) developed by the NSW
Department of Education. In Cycle 3 they were given an introduction to
JokaydiaGRID where there are two islands with work created by primary school
children. From an analysis of the responses over the three cycles the percentage of
students who were categorised as pre-realisation dropped. This indicated that the
situational factors of the type of virtual world and the perceived appropriateness of
that virtual world to an educational context played a significant role in the level of
engagement that the student undertook.

Realisation Phase

The realisation phase is the phase after pre-realisation but it may be the point at
which the student starts, rather than a movement occurring sequentially from one to
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the other. The indicators in the blog post responses that put the students in the
realisation phase were that they could see the benefit of virtual worlds but also
stated a number of barriers or concerns that would impact on their capacity to
actually utilise virtual world in education. In their reflections, they either indicated
that they were unlikely to use virtual worlds in education or they presented a
number of issues that expressed that it would be extremely difficult for them to
implement the use without a high level of support. Other factors that came through
in the realisation phase was the ability to distinguish between their own feelings of
discomfort or difficulty with virtual worlds but recognising that their future students
will need to be aware of the ICTs and may well be already using them. The
percentage of students who were categorised as making responses in the realisation
phase was 42% of the total students (n = 129).

The realisation phase responses were most likely to have not reconciled their
personal position and the perceived benefit of the virtual world. Comments such as
the following make this point as they can ‘identify the usefulness’ and see that
students would be engaged however they are concerned about ‘online bullying and
other associated issues.’ The concern about online bullying represents a perception
not founded in their actual experience but relevant in that it impacted on their
capacity to engage in the concept. The following comment shows the conflict that
the student had between using a resource that they believe would be engaging to
their students and having emotional factors influencing them. Those factors of
fearing what might occur in the virtual world based on their perceptions based on
media reports and hearsay:

After undertaking the module on virtual worlds I’m still undecided on my feelings towards
the incorporation into the classroom. I can identify the usefulness of the virtual learning. It
lends itself towards student’s directed learning and allows the students to engage in a
game-based type learning. I think this would engage students more. It would also allow a
greater collaboration for students who cannot be in the actual classroom. However, this type
of learning and world opens itself up to online bullying and other associated issues. If I
were to employ this type of learning in my classroom I would need to ensure the students
(online) safety with rules and expectations (Cycle 2).

The main difference that put the student in the realisation phase instead of the
replication phase was that they were engaged in the concept of virtual worlds in
education but were not engaged enough to actually take it to the step of imple-
menting it in the classroom. They expressed that they would most likely use virtual
worlds if others around them were doing so or if the barriers to use with removed.

There really are endless possibilities with the use of virtual worlds, but I still don’t think I
am ready to embark upon that journey. Even though I would still be hesitant to use them
with my students, mainly through my own lack of capabilities, I can certainly now
understand and value their use (Cycle 3).

The realisation phase is an important phase as it is the place where most novice
users of virtual worlds might start when trying to apply virtual worlds to education.
From my analysis of the data it appeared that students who indicated this phase had
engaged with the content provided as part of the topic in the unit of study. They had
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not always experienced the virtual world. If they did experience the virtual world, it
tended to be only on the one occasion in the tutorial with the whole group.

Replication Phase

The replication phase was signified when the students’ reflections demonstrated that
they were engaged in the concept of virtual worlds in education to the extent that
they were likely to use it in their future classroom. This phase was also signified
when the students could make links to their current pedagogical practice, thus
replicating current ways of teaching yet adding the virtual world as a resource or
tool. They would be placed in the replication phase and not the re-imagining phase
if they were still acknowledging barriers or if their description of use was still
similar to current pedagogical practices. They were placed in the replication phase
and not the realisation phase if they expressed a desire to implement the use of
virtual worlds regardless of whether they felt they had the capacity yet to do so. The
percentage of students who were categorised as making responses in the replication
phase was 23% of the total students (n = 70).

The description in the following quote shows the student has been able to
articulate how they could use the virtual world in the subject area of Physical
Education. They state that:

The PDHPE 7-10 syllabus has a strong focus on developing protective factors and beha-
viours around risk taking. Students are taught about road safety, drug and alcohol education
and increasing resiliency, as well as many other important skills such as communication,
decision-making and interacting. Designing activities that incorporate these aspects into
virtual learning would be of great benefit to students and provide them with something new
and interactive. I believe this would encourage student interaction, critical thinking and
involvement in the tasks (Cycle 3).

However, the same student reflected on the issues that they perceived such that
they felt that the virtual world “should be used sparingly, as an over reliance on
ICTs can cause problems when issues arise with the ICTs” (Cycle 3). This type of
concern in relation to ICTs in general indicates that the student was not engaged
sufficiently that they would make extra effort to implement virtual worlds in their
future classroom even though they can describe why and how they might use virtual
worlds.

A consistent factor that motivated the students to show engagement in virtual
worlds was their perceptions about their future teaching environment and their
future students. Comments such as the following demonstrate this characteristic:
“although I do feel that virtual worlds will not be used in many schools at present,
I do think it is a thing of the future. A future that I will be teaching” (Cycle 3).

The following comment articulates both the personal engagement with the vir-
tual world and the perceived engagement of their future students. The concept that
their students would be engaged was highly motivating for the students and
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motivated many of them to engage with the virtual world to the point of being
outside their own comfort zone:

I must admit I was pretty fascinated interacting in the JokaydiaGRID world. The many
benefits became evident. It can be used for all ages and enhances motivation and learning.
Students are likely to become more interested and engaged in the work they are doing.
Furthermore, as teachers we are able to guide and/or scaffold to a desired level throughout
the assessment process. We can provide rewards for progress and completion of work. We
and the students can access this, and interact with one another from any location (Cycle 3).

Re-imagining Phase

Reflections in which the students described experiences and environments that are
difficult or impossible to create in real life signify the re-imaging phase. When
students have either reached this phase or started in this phase they are most likely
to fully utilise the affordances of virtual worlds. They will be describing the use of
virtual worlds beyond the ‘distracting entertainment features’ (Mayer and Johnson
2010) or the ‘seductive details’ (Harp and Mayer 1998). They are describing ways
to utilise the affordances of virtual worlds to create engagement in knowledge
creation. The percentage of students who were categorised as making responses in
the pre-reimagining phase was 24% of the total students (n = 70).

Students in this phase are generally excited about the use of virtual worlds in
education and use words such as fascinating, exciting, astounding, wow, fun and
inspired. Comments included “it was a fascinating experience and I enjoyed the
experience more than I thought I would” or “I was inspired” or “I feel I need
to reiterate how amazed I am by the educational possibilities of virtual worlds” or
“the clip on virtual learning blew my mind! How fantastic would it be to have a
school website that was a virtual world - gathering information could be fun and
students hard work could be exhibited on a global scale” were synonymous with the
engagement that the students experienced. The following comment succinctly
expresses both the excitement of the student and their imagined possibility for their
music class beyond what they had experienced or what was a reality in the class-
room without virtual worlds:

Wow! Again, I can’t believe how much education has changed. I’m really looking forward
to using these virtual worlds in my classroom. I can just imagine having a Jimi Hendrix-like
avatar shredding it up on the virtual stage (Cycle 3).

From the evidence of these comments it does not require a lot of time experi-
encing virtual worlds to be at the reimagining phase. The students were able to
describe different models of teaching and learning after only one experience or
interacting with one resource. An important aspect of the reimagining phase was the
ability of the student to articulate what they might do with virtual worlds in their
future classroom. The types of examples that they provided included activities that
are dangerous such as in science experiments where “it would allow them the
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freedom and confidence to conduct experiments and perform reactions in a virtual
laboratory that may otherwise be considered too expensive, toxic or dangerous in
the ‘real’ world” (Cycle 3). Activities that were otherwise impossible to undertake
such as visiting the Sistine Chapel for “art students to experience one of the true
master pieces without having to paying thousands of dollars to travel to Italy and
see it in real life” (Cycle 1). Other activities included things such as stimulating
students’ imagination by using the virtual world “to give my students inspiration for
writing, to perform plays, to script their own plays, to do all sorts of stuff” (Cycle
3). One student described a number of different ways that authentic experiences
could be designed for students such as “virtual stores that could teach students
about commerce in an environment where they can trade goods and services for real
rewards” or “virtual governments could teach students about civics and responsi-
bility. Historical characters can be brought to life and scenes re-enacted” or how
“theoretical mathematics could be given real (virtual) world applications” (Cycle 3).

The students who were most able to reimagine the types of activities and the
teaching-leaning process were those who experienced the virtual world, particularly
if they had a positive experience that included interactions in spaces that revealed
new ways of thinking about their discipline. Having had those experiences, they
made comments such as: “the idea of having interaction and the almost game-like
feel would be enticing to many students who many not normally feel as engaged in
the typical pen to paper or whiteboard classroom scenario” (Cycle 1).

Differences Between Cycles

There are some distinct differences in the results when comparing the three cycles
(see Fig. 9.1) that demonstrate the impact of changes made in the delivery of the
unit over the three iterations. The percentage of students in the pre-realisation phase
decreased from 19% in Cycle 1 (n = 19) to 11% in Cycle 2 (n = 9) and a smaller
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Fig. 9.1 The variation in students categorised in each phase over the three cycles

9 Anticipating Engagement: Pre-service Teachers’ Perceptions … 145



decrease to 9% in Cycle 3 (n = 9). At the same time the number of students who
demonstrated characteristics of the re-imagining phase increased from 11% in
Cycle 1 (n = 12) to 40% Cycle 3 (n = 32). One of the possible explanations for this
change in characteristics between cycles was the result of the change of delivery in
the face-to-face lecture and tutorials. The emphasis on Second Life as the virtual
world of choice was shifted to virtual worlds that the students perceived to be more
appropriate for education (such as SoaS, JokadiaGRID, PLANE and Minecraft).
The delivery of content in Cycle 2 and Cycle 3 was able to include an increase in
examples of how virtual worlds were being used in primary schools due to the work
that had begun by some of the students from Cycle 1. In Cycle 3 one of the students
who had been using virtual worlds in local primary schools became one of the
expert tutors and spoke with the students. The work undertaken by this student is
discussed in Jacka and Booth (2012, 2013).

Barriers to Engagement

Patterns emerged from the data about the perceived barriers to the use of virtual
worlds in education and as such the phase of engagement in which the students
were currently situated in. The perceptions about their future students, virtual
worlds in general and in the classroom as well as their personal experiences and
apprehensions all impacted on their responses. These contextual and situational
factors impacted on the level of engagement (Arnone et al. 2011). Some factors that
were considered as barriers by some students were perceived as beneficial by the
students who were most engaged.

In Cycle 1 the main barrier that was raised was that their future students would
be too engaged by the virtual world to the point of being distracted and in turn
would find it difficult to remain on task. This view is reflective of Rowe et al. (2011)
suggesting that engagement does not necessarily translate to learning and that time
on-task is not necessarily an indicator of learner engagement (Romero 2012). The
aspects that the students found distracting were what Mayer and Johnson (2010)
call the ‘entertainment features’ and Harp and Mayer (1998) refer to as the
seductive details. There are studies that have shown that these ‘entertainment fea-
tures’ can be linked to improved learning outcomes as students engage with what is
often a ‘narrative based learning environment’ (Rowe et al. 2011).

The barrier of the students being too engaged to the point of being off-task was
not expressed so highly in Cycle 2 or Cycle 3. This may have been due to the
change in the virtual world being utilised. In Cycle 1 Second Life was the main
virtual world. Second Life does not have the classic features of a narrative based
environment as it can be designed by the teacher to be structured and to include
game elements as well as traditional pedagogical tools. However, the ways that
Second Life was used in Cycle 1 were very unstructured and exploratory in nature.
The students were given free reign on the University’s education island, as a way to
discover the tools, navigation and orient themselves. Many of them found that the
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space was highly engaging and entertaining and they expressed in their reflections
that they found it difficult themselves to remain on task. Comments the students
made about the level of engagement and being on-task included:

The use of Second Life in the classroom has the potential to enhance student engagement
and enrich teaching and learning activities, however, it is essential to include clearly defined
learning outcomes to avoid off task behaviour (Cycle 1).

Virtual Learning in this new digital age can offer students so much opportunity to expe-
rience different ways of learning and engagement. I believe teachers hardest task is keeping
students focused on learning and not being side tracked (Cycle 1).

In response to the feedback about being on task, the structure of the tutorial in
the subsequent Cycles was altered. In Cycle 2 the pre-service teachers were offered
a number of virtual world options to explore including; Second Life, JokaydiaGRID
and the Department of Education OpenSim - PLANE. As such the feedback about
not being on task in tutorials and being concerned that their students would not be
on task were not present in the Cycle 2 reflections. In Cycle 3 the students were
instructed in the process of navigating and utilising virtual worlds in the OpenSim
of JokaydiaGRID. The University space in JokaydiaGRID included work wholly
created by primary school children.

Students in Cycle 3 started to consider that the level of engagement with the
virtual world would in fact keep the students on-task as is evident in the comment
that “I can see how powerful a tool it would be to motivate the students to stay on
task” (Cycle 3).

Another student in Cycle 3 articulated that the virtual world was a space that the
teacher could control and scaffold, unlike previous comments that stated the con-
trary as a concern. They said:

The use of virtual and game based learning allows teachers to introduce a controlled
learning environment, where the parameters of the task are clear and specific, therefore
allowing students to focus more directly on individual learning and development of critical
thinking skills (Cycle 3).

Other concerns that the students had were that either they or their student might
become addicted to the virtual world due to the highly engaging nature of the
environment. They typically related addiction to their own experience as these
comments reveal:

A lot of people can get so immersed in video games, such as WoW [World of Warcraft],
that they lose touch with reality for days on end. I know some people that will spend an
entire weekend playing, and not even shower or leave the house (Cycle 1).

Given that I once caught my daughter feeding money into a game that would let her create
flowers, I can just see an irate parent asking me what I was doing encouraging something
that could be so addictive (Cycle 3).

Engagement was generally considered a positive affordance of virtual worlds but
the loss of time due to engagement was generally viewed as a negative. They felt
that they could have been doing more productive activities with their time. As in the
comment that “I sat in our tutorial thinking that all I was doing was wasting time,
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when I could have been researching for our next assignment?!” (Cycle 1). The
following comment illustrates the concern that engagement per se may not be
enough: “My main concern would be to ensure that the purpose of the task is
closely evaluated and that students are meeting the required outcomes, not just
being actively engaged” (Cycle 1).

The Meta-Language of Engagement

As the participants were all students training to be teachers, the educational
meta-language that they were being instructed in throughout their studies was
prominent in the blog posts. An analysis of the frequency of particular words in the
data gave the following results: metacognition (n = 21), imagination (n = 47),
higher-order-thinking (n = 39), problem solving (n = 62), creativity (n = 77),
communicating (n = 99), collaborating (n = 81), interacting (n = 217), engaging
(n = 291) and creating (n = 345). Creating was the most frequently used term with
engaging the second most used. The students’ response to virtual worlds high-
lighted the connection that the students perceived between creating, engagement
and virtual worlds. The following comments provide a sample of the way in which
the students use the term ‘engaging’.

This is so much more engaging than reading a text, watching a movie, or listening to a
boring teacher out the front of the classroom, and provides the venue for students to create
their own lived experiences in the past (Cycle 3).

As teachers we worry that our pedagogical practices aren’t engaging, and are we really
placing knowledge within our students’ heads. Through implementing a VLE environment,
we are creating a variety of engaging pedagogical practices, that further develop their
learning (Cycle 3).

Overall, I think game-based learning and learning through virtual worlds is one of the most
promising ways to learn in the future. It accommodates to students in a sense that it
increases engagement because the way of learning is extremely attractive to young minds
and is not as traditional. This factor alone will make learning more enjoyable for students.
Keeping this in mind, if students are engaged in the way they are learning, then it is likely
that they will be more engaged in the content at hand (Cycle 2).

I think there is a lot of potential for this technology to be used widely in schools to facilitate
student learning and engagement in a way that has not been previously possible (Cycle 3).

Conclusion

The comments made by students studying to become secondary school teachers
revealed that virtual worlds have the potential to engage students to think about the
possibilities for virtual worlds in their future classrooms. The students’ perception
of the level of engagement that their future students would have was a highly
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motivating and influential factor in their own determination to pursue the use of
virtual worlds. The students also made strong connections between perceived levels
of engagement and the creative aspects of virtual worlds. Engagement from the
university students further increased as students started to use virtual worlds in the
authentic context of the primary school classroom. The action research cycles
undertaken in this study assisted in the design and implementation of the virtual
world activities and content. Being able to change the emphasise on particular
virtual worlds helped to focus the students on what the virtual worlds could do
rather than what barriers they might present.

From this longitudinal study we believe that virtual worlds, while still in their
infancy in education, do have the capacity to engage both university and K-12
students. Furthermore, the types of engagement are varied and do not fit easily
within existing categories or descriptors of engagement. This research has found
that the initial and at times superficial perception by students that the ‘entertainment
features’ or ‘seductive details’ will engage their future students has the capacity to
motivate the university student to investigate the potential for higher level cognitive
engagement. The barriers that may be preventing the student from engaging with
virtual worlds can be overcome by continual redesigns that respond to the students’
concerns. By increasing the students’ knowledge about virtual worlds in both their
capacity to use the ICT and to design meaningful learning experiences for their
future students a higher level of engagement will emerge.

Whilst the findings from this research are derived from data collected from
pre-service teachers, they tentatively could be applied to educators in general. The
phases of realisation outlined in this chapter (pre-realisation, realisation, replication
and reimagining) could usefully be transferred to understanding the level of
readiness and/or preparedness for educators more broadly to incorporate the use of
virtual worlds in their teaching practice. This research has shown that by providing
best practice exemplars and alternative virtual worlds (which may not be stigma-
tised in the same way as Second Life, for example), the barriers to implementation
are reduced. Such actions could easily be transferred to other education settings to
promote the use of virtual worlds in education contexts more broadly.
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Chapter 10
Utilising Second Life
Machinima-Facilitated Narratives
to Support Cognitive and Imaginative
Engagement Across an Undergraduate
Curriculum

Des Butler

The Traditional Approach to Legal Education and Impetus
for Change

Like many disciplines, legal education in Australia has undergone substantial
change in the past 20 or so years, with change accelerated with the advent of the
digital age. Nevertheless, it is still the case that in many ways it has struggled to
completely shed the shackles of a traditional model of learning and teaching. Keyes
and Johnstone (2004) identified the dominant characteristics of this model as
including a teacher-focus, in which academics transmit material from within their
own expertise in specific areas of law to their students. In this model, “most
teachers uncritically replicate the learning experiences that they had when students,
which usually means that the dominant mode of instruction is reading lecture notes
to large classes in which students are largely passive” (Keyes and Johnstone 2004,
p. 239). The model is almost entirely focused upon transmission of content
knowledge, an approach that can trace its pedigree to the late nineteenth-century
attitudes exemplified by the declaration by English jurist Dicey in 1883 that nothing
“can be taught to students of greater value, either intellectually or for the purposes
of legal practice, than the habit of looking upon the law as a series of rules” (Allison
2013, p. 499). A hallmark of the traditional approach is the teaching of doctrine and
legal rules from case law (Pearce et al. 1987).

A negative consequence of the teacher-focus of the traditional approach is that it
is apt to lead to surface, rather than deep-level learning, a process that has often
been described as involving that which is written on the lecturer’s page being
transferred to the student’s page without passing through the mind of either
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(Eison 2010). By contrast, it has been extensively argued and indeed demonstrated
that instruction that is more student-centred in design can lead to deeper under-
standing, an increased motivation to learn, greater knowledge-retention and an
overall more positive attitude to the material being studied (Bonwell and Eison
1991; Johnson et al. 1991; McKeachie 1986; Meyers and Jones 1993). There may
also be an implication inherent in a teacher-focus approach that success is to be
measured by how well students regurgitate in assessment what they have been told
in lectures (James 2000).

Another negative consequence is that governments and universities may be led
to believe that the legal education may be provided for relatively little cost
(Thornton 1991). Under the Australian system, the Commonwealth Government
provides funding for public universities on the basis of a differential system, with
different groupings or “bands” of disciplines receiving different levels of funding.
At the same time, student contribution to the cost of higher education is also based
on a differential system. Currently, legal education is in the lowest band for funding
but assigned to the highest band for student fees. The result is that Australian law
schools are starved of funding while their students pay full price for their degrees
(Keyes and Johnstone 2004). This has had serious implications that have impeded
the development of curricula for decades (LCA 2008). In particular, it has generally
impeded law schools from deviating from the traditional approach (Johnstone and
Vignaendra 2003). However, despite calls for reform (e.g. Pearce et al. 1987), this
funding model persists today.

Nevertheless, the traditional approach faces challenges on a number of fronts.
From as early as the 1990s, there was a series of reports in the USA (ABA 1992),
England (ACLEC 1996) and Australia (ALRC 1999) that were critical of the
content focus of the traditional approach—what lawyers need to know—and urged
a shift to include an inclusion of skills and values acquisition and training in law
curricula—what lawyers need to do. Nonetheless, with a few exceptions, these
pleas failed to produce real change (Kift 2008).

There has been a rapid increase in the number of law schools in Australia since
1989. In the period from 1855 to 1989, there were twelve law schools. By 2014,
there were 36, for a country which has a population approaching 23.5 million
people. This growth has had a number of implications. It has meant that more
students of varying backgrounds are undertaking law degrees. This, together with
the high price of a law degree, has led to a commodification of legal education, with
some law schools seeking to emphasise their distinctiveness and to distinguish
themselves from other law schools, especially their local competition (Johnstone
and Vignaendra 2003). At the same time, the legal profession has itself undergone
dynamic change, driven by factors such as globalisation, competitiveness and
competition reform, information and communications technology and a shift away
from adversarial court proceedings as the main form of dispute resolution (Kift
2008). This climate and the close association that remains between the legal pro-
fession and law schools (Keyes and Johnstone 2004) have provided powerful
stimuli for change.
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A further powerful stimulus has been a climate change of another nature. The
demands of modern students, particularly those born into the digital age, in terms of
their preference to study when, where and how they want, have been well can-
vassed (e.g. Frand 2000; Kift 2009; Oberlinger 2003). Modern students also exhibit
changed patterns of engagement and disengagement (Kift 2008), often leading to
low attendance in traditional transmissive lectures. Low attendance may addition-
ally be attributable to students now juggling the competing time commitments of
their work (in many cases necessitated by the high student contributions that they
must pay), study and leisure (Moreau and Leathwood 2006; Tarrant 2006).

Machinima-Facilitated Narratives

The use of narrative is part of the human condition. Bruner described it as a “natural
expressive form for any age and culture” (1990, p. 43). Narrative has been
recognised as being able to assist in the development of cognitive abilities and the
organisation of knowledge (Schank 2000). According to Wertsch (1998, p. 81):
“The cognitive function of narrative form is not just to relate a succession of events
but to body forth an ensemble of relationships of many different kinds as a single
whole”. Similarly, Ricoeur (2005, p. 278) saw the activity of narrating as involving
the construction of “meaningful totalities out of scattered events”. Dettori and Paiva
(2009) considered the configuration created by relationships among narrative ele-
ments to be a crucial aspect for promoting active thinking and providing support for
the construction of meaning.

A narrative may not only convey important information. It may also provide
“contextual cues” that enable information to be recalled in comparable situations
(Ferguson et al. 1992). Rowe et al. (2007, p. 1) described the unique ability of
stories to “draw audiences into plots and settings, thereby opening perceptual,
emotional and motivational opportunities for learning”. Narratives are capable of
facilitating students’ semantically encoding new information, as well as committing
material to long-term memory (Ormrod 2004). In addition to aiding cognition,
narratives can promote intrinsic motivation by encouraging active involvement and
stimulating curiosity and imagination (Malone and Lepper 1987; Rowe et al. 2007).

Narratives are not limited in their nature or the language that they use.
Accordingly, they may be true or invented, and depicted by words, text, static or
moving pictures or a combination of these (Dettori and Paiva 2009). Technology,
including 3D graphics and animation, is able to take advantage of, and enhance the
learning potential of narrative in a variety of ways and for a variety of purposes
(Dettori and Paiva 2009). It has been recognised that technology is capable of being
an effective alternative to real-life learning experience such as clinical exercises,
without the need to sacrifice the essential authentic context (Herrington and Oliver
2000). The use of 3D graphics and animations enables virtual characters and virtual
settings to present essential information and set tasks in a simulated environment
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and may therefore be an effective means of creating such an authentic learning
environment (Agostinho 2006).

While professional 3D graphics and animation productions may be a stretch for
many or most tertiary education budgets, especially the budgets of Australian law
schools under current funding arrangements, machinima is relatively cost-effective
means of creating effective learning environments (Middleton and Mather 2008).
Machinima—a portmanteau of machine and cinema—has variously been described
as “animated film-making within a real-time virtual 3D environment” delivered as
digital video (Daly-Swanson 2007, p. 1), “real-world filmmaking techniques
applied within an interactive virtual space where characters and events can be either
controlled by humans, scripts or artificial intelligence” (Dellario and Marino 2005)
and “making animated movies in real-time with the software that is used to develop
and play computer games” (Lowood 2006, p. 26). Middleton and Mather (2008)
suggest that machinima emerged in 2001 as a means of gamers sharing and cele-
brating their first-person shooter exploits with fellow gamers. However, its true
origins as a narrative platform may be traced to a group called “The Rangers”, who
in 1996 made a video called “Diary of a Camper” using the Quake game to
incorporate a storyline and characters (Kastelein 2013; Lowood 2006).

While a number of virtual worlds may be capable of supplying the necessary 3D
graphics, such as The Sims and The Movies, the range of functionality provided by
the Second Life virtual world, including the freedom to customise not only char-
acters but also the props and indoor or outdoor environments in which they interact,
and the way they are animated together with the camera angles with which to view
the action, makes it highly adaptable to producing machinima for the purposes of
incorporating narrative in learning (Bardzell et al. 2006).

Machinima in the QUT Undergraduate Law Curriculum

Development of machinima-based programs in the QUT undergraduate law cur-
riculum has not been the result of an integrated master plan but rather has proceeded
as a progressive evolution, the success of earlier programs paving the way for the
development of further programs. The first program, Air Gondwana, was intro-
duced into the then first-year undergraduate law subjects, Contracts A and
Contracts B, in 2007 as a means of teaching the skill of negotiation. Since then,
seven more machinima-based programs have been implemented across seven dif-
ferent subjects. All utilise machinima created using the Second Life virtual world,
with screen activity recorded using the FRAPS video capture program. Voices for
characters have been provided by the author and other members of the law school
staff, students and friends (a total of 48 characters being voiced by 35 different
people) and recorded separately using the Audacity program, with video and audio
then edited by the author using Sony Home Studio software. Still images were
created using the in-built snapshot feature in Second Life. Apart from the voice
work by colleagues and others and, where necessary, advice or input from
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colleagues concerning substantive content in areas of law outside of his expertise,
all of the programs have been solely created by the author, without the need for
formal training or background in multimedia or film production, and without the
need for technical support in software or multimedia development. Online com-
ponents of programs are accessed by students via modules created using Articulate
Storyline 360 authoring software which are uploaded to the university’s Blackboard
Learning Management System.

The programs not only embrace a variety of areas of law across different stages
of the degree but also range in focus from substantive content (e.g. criminal law and
contract law) to practical skills (e.g. negotiation and interpretation of statutes), and
ethical awareness and professional responsibility. They also vary in the degree of
integration in subject curricula, some only addressing discrete portions of subjects
while others range across multiple weeks or entire semesters. Some are used for
formative purposes only while others facilitate summative assessment.

The programs are stand alone in the sense that each may be undertaken inde-
pendently without requiring the prior completion of any of the other programs.
Nonetheless, in the light of the promotion of engagement achieved through the use
of narrative in Air Gondwana, and notwithstanding the absence of an overarching
plan, programs developed subsequently are linked by storylines forming part of a
common narrative featuring recurring characters, forming a universe of virtual
people, settings and relationships that are collectively dubbed “The Complex
Narratives Project” (see Fig. 10.1).

Where necessary “flashback” sequences are used to pick up elements of narrative
from previous programs so that students do not need to remember those previous
elements or be at a disadvantage if they did not do the previous programs (e.g. if
they transferred from another university). A brief survey of the programs and the
storylines running through them is warranted to explicate the wide potential offered
by machinima and the narratives that it may portray.

In their Introduction to Law subject in the first semester of their first year,
students undertake Indigo’s Folly which facilitates their study of the skill of
statutory interpretation. This is a skill that is crucial for legal practice, with the
ever-increasing proliferation of statute laws, but one with which is notoriously
difficult to engage students using traditional approaches. The program uses
machinima videos to depict a narrative involving Ian Indigo, the owner of a
warehouse property, who seeks advice from Jess Astrild, a lawyer with the fictional
Odin’s Lawyers law firm, concerning the interpretation and application of the
variety of statute laws governing the conversion of the property into a night club,
“The Sapphire Club”. These machinima videos are complemented by a range of
documents such as simulated Acts of Parliament and Hansard (the reports of pro-
ceedings in parliament), with their interpretation and application being discussed in
small group tutorial classes. The program also includes several modules of
multiple-choice questions, created using the Articulate Storyline 360 program,
which comprise fact scenarios also based on the Indigo narrative, illustrated by
Second Life images as a means of assisting cognition of the facts, and which
provide feedback on both correct and incorrect responses.

10 Utilising Second Life Machinima-Facilitated Narratives … 157



The Sapphire Vortex in the second semester of first year Criminal Law subject
uses a 15-min machinima video to depict a series of connected events occurring at
the Sapphire Club, including a rape, a glassing (of the owner, Indigo), a one-punch
homicide, a stabbing, and drug and property offences. This video is supplemented
by machinima videos of the various subsequent court proceedings, which depict
prosecutors and defence barristers making submissions to judges and magistrates.

Fig. 10.1 “The Complex Narratives Project”: Second Life machinima programs in the QUT
undergraduate law curriculum showing the storylines (by character) that link the programs
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These videos facilitate discussion in small group tutorial classes, in which students
effectively role play the various judges and magistrates in making rulings on the
various submissions. The program also includes modules of multiple-choice
questions similar to those in Indigo’s Folly. In the second year, Contract Law
subject students undertake Air Gondwana. The first four modules of this program
utilise a cognitive apprenticeship-style approach, with elements such as modelling,
coaching, scaffolding, reflection and exploration (Brown et al. 1989; Collins 1991)
for the teaching of negotiation skills to Contract Law students. This part of the
program is used as a means of enabling students to obtain experiential learning of
the practice of contract formation in parallel with their learning of the legal prin-
ciples related to contract formation. The program is based on the contractual
dealings of a fictional airline, Air Gondwana. It is set against a narrative involving a
wealthy businessman (Xavier Rich) who, as a test of business acumen, installs his
youngest son (Remington) as the head of one of his companies (the airline). The
first three modules are completed online while the fourth involves an in-class
activity. Instruction on negotiation theory in Module 1 is done by means of a
20-min video featuring a real-life narrator and includes vignettes which illustrate
the various points made in the instruction and in which real-life actors portray a
storyline involving the hiring of a pilot. The vignettes also model both poor and
sound negotiation practice. The balance of the program utilises Second Life
machinima. Modules 2 and 3 are completed online and use Articulate Storyline 360
as a platform. In Module 2, students practise the application of negotiation prin-
ciples across a series of short scenarios (such as the commissioning of a new
wardrobe for airline staff, the purchase of flight booking software and charter
contracts), all of which are illustrated by Second Life images. Feedback is provided
for each questions against which students may compare their answers. In Module 3,
students practise the application of negotiation principles in the context of a single,
more complex fact situation (the purchase of a supersonic aircraft). This immersive
simulation involves interactivity akin to gameplay. It utilises machinima video,
which includes some of the characters that appeared in the Module 1 storyline with
the actors reprising their roles by lending their voices to avatars created in their
likeness in the new adventure. The video stops at various points where students are
asked questions concerning the application of negotiation principles in the context
of the story. Feedback is again provided on the questions against which students
may compare their answers. Module 4 is the culmination of the negotiation aspect
of the program and requires students to engage in an in-class face-to-face role play
involving negotiations over the use of a Pacific island on which the airline proposes
to build a holiday resort. This exercise is facilitated in part by a “corporate video”
showing the attractions of the island depicted by way of machinima. Personalised
feedback on negotiated agreements is complemented by general feedback delivered
by a machinima video shown in class, which features Remington Rich explaining
the kinds of solutions students may have included in their agreements. The final
module, Module 5 consists of The Hercules Trilogy, a trilogy of mini-modules
featuring a storyline involving the airline’s charter of a helicopter to service a fly
in-fly out contract and combining machinima videos and simulated documentation
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(including contracts, letters, emails and diary notes) to facilitate the in-class dis-
cussion of interpretation of contract terms. Together the two phases of Air
Gondwana—the negotiation phase (Modules 1–4) in which students are actively
involved in the authentic task of negotiation and risk allocation in contract for-
mation and the Hercules phase (Module 5) in which they are involved in the
real-world activity of contract interpretation—engage students in authentic tasks
that closely resemble those typically encountered in legal practice.

In Contract Law, students also undertake The OO Files, a suite of five modules
of multiple-choice questions packaged together using Articulate Storyline 2. This
online program comprises of over 150 short fact scenario questions, each of which
is illustrated by a Second Life image as a means of assisting cognition of the facts,
and which provide formative feedback on both correct and incorrect answers. It is
based on the fictional Odin’s Lawyers law firm, with each module involving the
student as a clerk assisting either the senior partner Oscar Odin or senior associate
Jess Astrild to provide advice on contract law issues to a different client (including a
construction company, Ian Indigo as the owner of The Sapphire Club nightclub, the
Air Gondwana airline and a rock band called Black Sceptre). Due to its success, this
program sets the pattern for the inclusion of similarly styled multiple-choice
learning tools in programs subsequently developed (like Indigo’s Folly and The
Sapphire Vortex).

In Air Gondwana and The OO Files, a romantic relationship develops between
Remington Rich and the lawyer Jess Astrild. This relationship is further featured as
an important plot device in Mosswood Manor in the second semester second-year
Equity and Trusts subject. This program was originally designed to facilitate the
next stage development (after Air Gondwana) of students’ negotiation training,
which required exposure to a multi-party negotiation in the context of conflict. It
did this by a negotiation exercise concerning conflict surrounding a family trust.
This exercise was facilitated by machinima videos depicting the volatile relation-
ships between three generations of the Mosswood-Rich family, leveraging students’
familiarity with the relationship between Xavier and Remington Rich gained
through the Air Gondwana program to build a bridge not only between the narrative
but also the material being studied. A curriculum review in 2014 led to the
negotiation training role being removed from the subject. However, trust law is a
notoriously abstract area of law to which students traditionally find difficult to
relate. While the program was primarily directed to negotiation training, it was
found to have had an additional incidental positive impact on student’s under-
standing of, and engagement with, the substantive trust law content of the subject.
Consequently, the program was reconfigured in a fashion similar to The Hercules
Trilogy, with its machinima video being redesigned and re-edited as a means of
contextualising the abstract law relating to trusts complemented by simulated
documents including trust deeds, wills, letters, emails and newspapers, to facilitate
small group class discussions of that law. This reconfiguration highlights the
adaptability of machinima-based programs, with the raison d’être of the program
changing but the design strengths of the original iteration of Mosswood Manor,
including the continuation of the narrative from Air Gondwana, the authentic
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simulation in a real-world context and involving students in problem-solving
activities, being maintained.

The same formula of machinima videos depicting narrative supported by sim-
ulated documents is also used in Dragon Ventures in the second-year Chinese Legal
Systems elective subject. The Chinese Legal System is a complex interaction of
communist ideology and a codified civil law influenced by the laws of the former
Soviet Union and as such would, if taught by traditional means, be conceptually
daunting for students whose training is otherwise focused on the Australian
judge-based common law system. Instead Dragon Ventures utilises the narrative of
Air Gondwana and the Xavier Rich companies as a device to explore the challenges
of companies trading in China and thereby provides an authentic setting for an
exploration of the practical impact of laws in that country. Machinima videos
depicting a narrative supported by simulated documents and multiple-choice
questions in the style of The OO Files are also used in The Rich Chronicles in the
third-year Commercial Remedies subject, which in part depicts a continuation of
the storyline in Air Gondwana Module 3 in which the supersonic aircraft purchased
by the airline is involved in a number of legal disputes to the embarrassment of
Remington Rich and otherwise involves members of the Mosswood-Rich family
featured in Mosswood Manor in a variety of scenarios.

In their third year, students also undertake Entry to Valhalla, a suite of modules
in the Ethics and the Legal Profession subject. Apart from self-test multiple-choice
questions illustrated by Second Life images, it includes machinima videos to depict
multi-layered real-world ethical dilemmas and wellness issues confronting legal
practitioners in the fictional law firm, Odin’s Lawyers. These include dilemmas
concerning the romantic relationship between the lawyer Jess Astrild and her client
Remington Rich, the conflict of interests arising from a dispute between Remington
Rich and his father Xavier over the running of Air Gondwana due to the failed
supersonic aircraft venture depicted in The Rich Chronicles, and ethical issues
arising from a scenario involving one of the original Sapphire Vortex defendants
allegedly subsequently framed by a police officer. Entry to Valhalla accordingly
draws together various storylines running through the other programs. Each video
features a lawyer in the law firm approaching the two senior partners of the firm
seeking advice concerning the ethical dilemma they are confronting. In class dis-
cussions, students role-play the senior partners in relation to the appropriate advice
they should give.

In addition to these programs in the undergraduate law degree, also worthy of
mention for its different use of machinima is the Black Sceptre program in
Entertainment Law, a subject taught as part of a Bachelor of Entertainment degree
at QUT. This program replicates the learning activities in the negotiation phase of
Air Gondwana, albeit in a scaled-down format, in order to teach negotiation skills to
Entertainment students. Black Sceptre is based on the contract negotiations of a
fictional rock music band, Black Sceptre. Unlike Air Gondwana, which was made
with the benefit of a small learning and teaching grant that enabled the production
of the Module 1 instructional video, Black Sceptre was unfunded. In place of the
real-life instructional video and real-life actors of the former program, the 20-min
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instructional video in Module 1 of Black Sceptre utilises Second Life machinima,
and features instruction on negotiation theory by an avatar-narrator and vignettes
starring avatars to depict that theory in practice by way of a scenario involving the
band negotiating the use of a venue for a concert. The avatars also model poor and
sound negotiation practice, including the appropriate use of body language. In
addition, the program includes Second Life images to assist cognition of the facts
by illustrating scenarios in a practice module, and machinima video to help facil-
itate an in-class role play activity by providing background briefing information
necessary for a negotiation between the band and a film production company. The
success of Black Sceptre as a means of engaging non-law students in the study of
law led to the development of Limelight Crux, a program that combines machinima
that periodically stops for questions (in the same fashion as Module 3 of Air
Gondwana), those questions being in the style of the multiple-choice questions in
The OO Files.

This collection of programs demonstrates that machinima may be successfully
employed in a wide variety of ways, including the depiction of a background
narrative to “set the scene” for the purposes of student activity such as a research
assignment, to facilitate in-class activities such as workshop discussions or role
plays, providing instruction and/or feedback, modelling behaviour and enabling
aspects of gameplay. It can be used in conjunction with other cost-effective mul-
timedia, such as simulated documents, letters and newspapers to enhance authen-
ticity. It can also be used to teach both substantive content and skills, and for both
formative and summative purposes (see Table 10.1). In addition, the collection
illustrates the use of connected narratives running through programs in multiple
subjects.

Reflections and Directions

Student Reaction

The success of Second Life machinima, videos and still images, as a means of
facilitating authentic learning and engaging students, can be seen in the quantitative
and qualitative results of surveys of each of these programs. A snapshot of the
quantitative results to surveys conducted using a Likert scale (with the responses
Strongly Agree, Agree, Agree, Neither Agree or Disagree, Disagree and Strongly
Disagree) is provided in Table 10.2.

Authentic learning and engagement are among the themes typically emerging
from students’ qualitative comments. Students have commented on the ability of
Second Life machinima to “humanise” characters in problems and to bring those
problems “alive”, making them easier to comprehend and more engaging, and
making their learning more effective. One student said of Entry into Valhalla: “It
puts [ethics] into a real-world perspective, putting faces to names, seeing the
people, makes it easier to relate to the situation.” Another student observed in
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Table 10.2 Snapshot of survey results

Strongly
agree/agree

Strongly
disagree/disagree

Air Gondwana (2007) (n = 367)

Helped me to understand the application of negotiation
principles in real-world practice

91% 1%

Realistic setting for me to understand the principles of
negotiation

85% 2.1%

Enabled me to gain an understanding of basic negotiation
theory and practice

95% 0.8%

Enjoyed using as part of studies 78% 3%

Entry into Valhalla (2010) (n = 106)

Helped me to relate my understanding of legal ethics to
real-world situations

82% 7%

The law firm storyline helped my learning of legal ethics 81% 8%

Enjoyed using as part of studies 72% 11%

The OO Files (2011) (n = 263)

Assisted my understanding of contract law 96% 0%

The law firm storylines were a valuable aspect 68% 5%

Will be a useful review tool for the exam 95% 0%

Mosswood Manor (2012) (n = 363)

Helped me to see the real-world relevance of the unit
content

88% 5%

Helped me to understand the relevance of negotiation to
real-world practice

88% 3%

Helped me to understand the relevance of trusts in
real-world practice

85% 5%

Challenged me to exercise skills in identifying which
issues required a legal solution and which required a
non-legal solution

88% 3%

Challenged me to synthesise my legal knowledge with my
knowledge of negotiation theory

87% 2%

Enjoyed using as part of studies 77% 6%

Indigo’s Folly (2014) (n = 186)

Helped me to engage with the skill of statutory
interpretation more than I think I usually would.

85% 2%

Encouraged me to think about the skill of statutory
interpretation more than I think I usually would.

87% 1%

Helped me to see the real-world relevance of the skill of
statutory interpretation.

86% 2%

Helped me to understand the skill of statutory
interpretation in real-world practice

86% 2%

Enjoyed using as part of my studies 83% 2%
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relation to The OO Files, which uses Second Life images to illustrate scenarios
involving clients confronting contract law issues: “Legal discourse can seem quite
sterile … the imagery gives the exercise character, context and a reminder that
people are involved.” A student commented in relation to Mosswood Manor:

The entire thing just seemed more “real”. Rather than having a page of facts presented to us,
the use of various types of media (the videos, newspapers, emails, etc.) made me think
“well this is (to an extent) just what I see clients bringing in all the time at the legal centre.
This is about as real as it gets.”

A student said of Indigo’s Folly, the program designed to teach the otherwise
abstract, notoriously unengaging, but nonetheless essential skill of statutory
interpretation:

I realised the extent to which legislation impacts the lives and choices of ordinary people.
That helped to give a broader context to my studies. I realised how important it is to master
the skill of statutory interpretation.

Another emphasised the ability of the same program to engage students:

It was engaging. It was motivating. It was unlike any other tool I have used to learn. The
program allowed me to maintain interest in statutory interpretation. The program also
allowed me to really question and understand statutory interpretation. The idea of an
interactive program allowed me to WANT to learn.

Student responses commonly include a large number who report that they find
the programs to be interesting, imaginative, engaging and/or fun. In relation to the
overall learning experiences created by the programs, a student said of Mosswood
Manor that:

The videos… were a really engaging way to deliver the information needed to complete the
assignment, I would even go far as to say it made it fun. Answering a problem about the
family made it a much more “real life” scenario and I felt it was a much more engaging
experience than my other subjects.

These qualities lead to improvements in student learning. A student thought that
Mosswood Manor: “Gave me a good idea as to working in a real-life problem in
trusts and showed me the relevance of it … I’ve taken more of an interest in the
subject itself since the [program]” while another felt that “it kept me entertained and
interested … I remembered more than I usually would.” A student said of Air
Gondwana that: “I felt as if I was “learning” but it wasn’t obvious that I was
learning … I felt completely involved in the process.”

As noted, the continuation of the Air Gondwana narrative in Mosswood Manor
was based on the hypothesis that building a bridge between the storyline might help
build a bridge to the subject matter being studied. That approach resonated with
over half of the respondents, with only 12% disagreeing. Among the comments of
those who agreed were observations that familiar faces made it easier to connect
with the program; that it made the program interesting, entertaining and amusing;
that it made the program more comfortable to do and that it helped give a depth and
context to the program that made it feel more real world. Others went further and
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indicated that the continuing story made them think how different areas of law
linked together while others thought it made it easier to revise the previous
negotiation skills that they had learnt. As one student stated: “I loved the continuity
… it seemed as though the program was advancing with me and my skills … it also
just made the whole thing more fun.”

By contrast, a third of respondents felt that while the continuity in the story was
interesting, it was not essential to the exercise and a new set of characters would
have worked just as well. By contrast, a handful of this group of respondents
reported that it had been so long since that they had studied contract law that they
did not remember Air Gondwana. The significant portion of respondents who stated
that they saw value in the continued narrative between Air Gondwana and
Mosswood Manor may be seen as support for the hypothesis that engagement may
be promoted by storylines featuring the same characters in multiple programs.
Further research into the potential cognitive benefits that may be achieved by such
an approach may therefore be indicated.

Machinima and a Willing Suspension of Disbelief

The effectiveness of Second Life machinima as a means of simulation depends in
part upon the degree to which students are prepared to undergo what the poet
Samuel Taylor Coleridge first described a “willing suspension of disbelief”. As
Herrington et al. (2003) stated:

There is increasing evidence that in order to fully engage with an authentic task or problem
based scenario, students need to engage with a process that is familiar to moviegoers
throughout the world – the suspension of disbelief. For example, consider the suspension of
disbelief that audiences must undergo to enable them to become engaged with movies such
as Star Wars, Mad Max, The Matrix, The Truman Show, and Back to the Future. Audiences
need to accept the worlds that have been created, no matter how unlikely. Once the initial
suspension of disbelief has occurred, it is only inconsistencies within the parameters of the
plot itself that cause dissonance in the viewer. In other words, once the viewer has accepted
the fundamental basis for the simulated world in which he or she is immersed, engagement
with the story and message of the film is entirely feasible.

The extent to which Second Life machinima can facilitate a suspension of
disbelief, and as a consequence the effectiveness of the learning environment, may
depend upon the degree to which the notion of machinima as involving “real-world
filmmaking techniques” (Dellario and Marino 2005) is embraced. Middleton and
Mather (2008) noted that machinima may be sophisticated, artistic productions or,
at their simplest, rudimentary “fly on the wall” CCTV-type recordings. While
artistic productions of a type commonly seen in machinima contests may demand
skill sets beyond those commonly held by most academics, little specialist
film-making expertise is necessary to create productions that are superior to mere
“fly on the wall” recordings. Machinima featuring avatars exhibiting no more than
the default Second Life standing or sitting animations, for example, will seem less
natural and as a consequence likely be less engaging than that of avatars exhibiting
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customised animations of a kind that may be obtained freely or purchased for a
moderate price either “in world” or from the Second Life marketplace website.
Similarly, taking care when providing voices for avatars can assist in facilitating the
suspension of disbelief. There is always a risk when voices are provided by
non-actors that they will sound like they are merely reading from a script. For an
audience that may largely comprise modern-day students who have grown up
having watched countless television programs and films, this may sound unnatural
and be a barrier to engagement. By contrast, all voices for the various programs at
QUT discussed above, while provided by non-actors, were recorded separately
from the corresponding video. Audio and video were later synchronised in the
editing process. Not infrequently, such recordings may require more than one take,
and editing may be more challenging if the voices are to be closely synchronised
with lip movement, but it is a means by which avatar dialogue can be made to
sound and appear natural and engaging. Indeed, in formal surveys, students often
comment favourably regarding the voice work in these programs.

Machinima can be further enhanced and made more engaging by basic
film-making techniques that, as in the case of programs at QUT, have not required
specialist background or training but rather can be simply gleaned by the
machinima maker paying careful attention to television or film productions and the
techniques they use. These techniques include the use of “establishing shots” (wide
shots that are often the first shot of a scene designed to show the audience where the
action is taking place and perhaps all of the characters in the opening of the scene);
a mixture of camera angles such as close-ups, midshots, reverse angles,
over-the-shoulder shots and shots showing two or more characters; and not
“crossing the line” (i.e. the imaginary line between subjects in a scene which if
crossed can disorientate and confuse the viewer when reversing the camera angle in
consecutive shots). Basic instruction and tutorials regarding such techniques are, in
any event, also freely available on the Internet (see, e.g. http://www.mediacollege.
com). Video may also be made seem more authentic if some effort is made to
“dress” the scenes appropriately in the same way that settings are prepared for the
purposes of real film-making. In other words, in the case of an office scene, for
example, there is value in enhancing the scene by placing a variety of office
supplies on the desk and populating the room with other office furniture to help
create a realistic feel to the setting. For instance, in the case of Air Gondwana the
detail added to a desk in an office scene extended to a coffee cup on a saucer with a
spoon, holiday photographs featuring Remington Rich and Jess Astrild in desk
picture frames and printed business cards bearing his name and details, which all
incidentally appear at one time or other in various shots.

Finally, machinima may be further enhanced by the addition of sound effects,
such as those freely available from specialist repositories of Creative Commons
audio samples (see, e.g. http://www.freesound.org) and music, such as that avail-
able from other specialist websites offering Creative Commons resources (see, e.g.
http://www.freemusicarchive.org).

Following these techniques can be more time consuming than rudimentary fly on
the wall real-time recordings of academics providing voices for their own avatars.
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However, it is an investment of time which can produce immersive and engaging
learning environments for students, as attested to by students who have used the
programs at QUT who frequently comment positively concerning the production
values of the programs. For example, in contrast with the sentiments expressed by
Walsh (2011) that Second Life machinima lacks fidelity because only human actors
can convey non-verbal communication, a student observed in relation to Entry into
Valhalla that the advantages of machinima over text-based questions included
“nuances of tone, body language more accurately portrayed, so easier to under-
stand” while another stated that “the video can depict more easily the non-verbal
cues among parties”. These techniques can promote a willing suspension of dis-
belief and produce a high level of imaginative engagement.

Moreover, multimedia productions featuring human actors are not without their
shortcomings, most notably in terms of cost in the context of the limited funding
available for universities. Limited budgets translate into limitations on the kinds of
productions possible if human actors were to be used, including locations and cast
size. By contrast, the machinima components of Air Gondwana, for example,
include scenes in an office, an executive jet, an open road, an air field and aircraft
hangar in the Ukraine which includes a supersonic jet fighter that is integral to the
narrative, and a ballroom featuring a large number of “extras” dancing in the
background. It also features a wide variety of scenes on a Pacific island, including
beaches, caves, bushland and underwater (Fig. 10.2). Second Life offers a rich
canvas for storytelling for little or no cost, whereas attempting to portray the same
narrative using human actors would be beyond the reach of available university
funding, even if it were practicable to find comparable locations in real life.

Nevertheless, even if these techniques are employed, machinima videos will
never enjoy universal approval among students. Formal surveys of the programs at
QUT have generally shown a very small number of critics of the programs, who
tend to fall into one of two camps. The first group consists of students who would
appear to be gamers themselves. It would seem that for them no production with
graphics less than the latest quality first-person-shooter games will be considered to
be satisfactory. However, in 2013, the executive producer of one instalment in the

Fig. 10.2 Selection of scenes from Air Gondwana illustrating the potential of Second Life
machinima as a means of portraying narratives
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Call of Duty computer game franchise commented on the ballooning budgets now
needed for so-called “AAA” game development, observing that they were
becoming harder and more expensive to make due to the demand for better graphics
and “more realistic looking art assets” and that only bigger studios may soon be
able to afford the “scary” cost of development (Makuch 2013). While it may be
difficult to confirm exact figures, since published costs may also include marketing
and distribution expenses, it would seem that development budgets for such games
could be between $20 and $60 million (Superannuation 2014), with a game like
Star Wars: The Old Republic in 2011 being described in a LA Times as perhaps
“the largest entertainment production in history”, having involved 800 people and
costing an estimated $200 million to develop (Fritz and Pham 2012). Accordingly,
expectations of AAA game standard graphics are unrealistic and cannot be
accommodated by university productions developed on meagre budgets.

The second group consists of students who view machinima as “cartoonish” and
therefore not appropriate for university study. Research has shown that a small
number of both students and staff will spurn such innovations in technology, par-
ticularly game-based design, for a complicated mix of personal conceptions con-
cerning play and learning (deWinter et al. 2010; Gee 2003). Such resistance is
likely to manifest itself in an unwillingness to suspend disbelief, which is needed
for cognitive realism. Without sufficient cognitive realism, these students may
regard the learning environment as being artificially situated and as a consequence
perceive the technology to be an impediment that is distracting them from their
learning (Matthew 2012). An appropriate response to the concerns of such students
may be the simple provision of at least print-friendly versions of transcripts of the
videos as an alternative means of providing them with the content of the narratives
that form the basis of the relevant study activity.

Sustainability and Maintaining Continuity

If properly designed, machinima can be a sustainable resource. This is because
machinima can depict fact scenarios that continue to be realistic and relevant year
after year, thereby forming the basis of class discussions and other activities for
successive year groups. Thus, while, for example, laws may constantly change, the
application of those laws may be left to be discussed in class rather than requiring
repeated changes to the machinima.

However, a challenge that may need to addressed in the case of multiple pro-
grams linked by a common narrative is if there is change in one or more of the
subjects in which those programs reside, which may have impact on the continuity
of that narrative. Such a change may occur in different ways, including a change in
teaching staff in a subject in which a machinima-based project resides accompanied
by a change in learning and teaching philosophy that has a different attitude to such
initiatives, and more structural changes such as a course curriculum review that has
flow-on implications regarding when and/or how particular subjects are taught.
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The latter challenge arose in relation to the programs at QUT. A review of the
undergraduate law curriculum implemented from 2015 rearranged the order of
several subjects and therefore the order in which students encounter the various
storylines. To a large extent, the strategy of designing the programs as stand-alone
exercises and using flashback sequences to convey any necessary foundation for the
continuing storyline can provide a measure of protection for the overall narrative
from the loss of a program through changes to individual subjects. Further, as
already noted, the curriculum changes that removed the negotiation training aspect
from the Equity and Trusts subject were addressed by removing the negotiation
component from Mosswood Manor and reconfiguring the program so that it instead
focuses on trust law issues and facilitates class discussions of this abstract and
difficult-to-comprehend area of law.

Changes to the order that students encounter certain subjects may be a greater
challenge to maintaining continuity. For example, a reordering might have a sig-
nificant impact on the continuity of a connected narrative, such as a character now
dying in one program and then reappearing in good health in a subsequent program.
Reordering of subjects under the curriculum review at QUT did not have such a
dramatic effect, but nonetheless required changes in script and voice work and
re-editing of some machinima. Indeed, in some cases, the reordering strengthened
the connections between some of the programs. This was, however, more a matter
of good fortune rather than design: while the programs were acknowledged by the
architects of the new curriculum as valuable components of the respective subjects,
it could not be expected that maintenance of continuity in the narrative running
through them would figure in the factors taken into account when settling the new
curriculum. The risk of subsequent changes to curriculum is therefore one to be
borne in mind when designing programs featuring connected narratives.

Conclusion

Virtual simulation allows students to benefit from experiential learning (Middleton
and Mather 2008) and is inclusive of a range of learning styles (Burbules 1999).
The use of narratives depicted by machinima can be a cost-effective means of
promoting imaginative engagement, assist cognition, provoke active thinking and
provide contextual cues that aid later recall.

The experience of multiple programs linked by storylines featuring recurring
characters in the undergraduate law degree at QUT provides a valuable case study
of the positive outcomes that such programs may produce for student engagement
and authentic learning. It demonstrates that machinima may be used in a variety of
modes for both summative and formative purposes and to teach both substantive
content and skills, as a component of a blended learning environment that can
provide a learning experience that is adapted and appropriate for modern-day stu-
dents. Machinima, if properly designed and created using basic film-making
techniques, is capable of promoting a willing suspension of disbelief and enables
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the creation of authentic learning experiences. It can enable an environment in
which students take an active, practical role in their learning and can appreciate the
relevance of the material they are studying to their future professional careers.
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Chapter 11
Decision-Making Supported by Virtual-
World Systems Vis-à-Vis Enterprise
Systems’ Uncertainty and Equivocality

Amit Rudra, Bjørn Jæger and Kristine Ludvigsen

Introduction

For business decision-making at the tactical and strategic level in a distributed
environment, it is crucial that the information system used facilitates mediation of
tacit knowledge. From a social constructivist perspective, the environment fosters
an associated community, where the goal of expanded knowledge is reached though
cooperation (Anderson 2004; Vygotsky 1978). The quality of the cooperation,
therefore, depends on the user-to-user interactions. The last decade has seen an
increased focus on mediated collaboration in a distributed environment, with recent
research studies by Datar et al. (2010), Pappano (2012) and Ratcliffe (2012)
pointing to the skill needs of business students. However, traditional-mediated
environments, like video conferencing and document sharing tools, are hampered
by reduced quality of interaction when compared with face-to-face interaction. This
entails a need for creating environments suited to collaboration and
decision-making in a geographically distributed environment. The basic conditions
for a good distributed computer-based system supporting tacit knowledge exchange
are the same in both real-world and virtual-world situations. Kreijns (2004), for
example, emphasised how feelings of social presence and group membership
played a significant role in mediated environments; while Zhao et al. (2005) found

A. Rudra (&)
Curtin University, Perth, Australia
e-mail: Amit.Rudra@cbs.curtin.edu.au

B. Jæger
Molde University College, Molde, Norway
e-mail: Bjorn.Jager@himolde.no

K. Ludvigsen
University of Bergen, Bergen, Norway
e-mail: Kristine.Ludvigsen@psych.uib.no

© Springer Nature Singapore Pte Ltd. 2018
S. Gregory and D. Wood (eds.), Authentic Virtual World Education,
https://doi.org/10.1007/978-981-10-6382-4_11

175



that interactions among students, as well as between students and teachers, con-
tribute to their goal of learning.

The growth of global business activities increases the need for tools supporting
distributed business decision-making in international markets (WTO 2013;
Galbraith 2012; Jæger et al. 2015). To succeed in such a competitive market place,
an organisation needs to have a robust information processing infrastructure.
Further, the operational and management levels have different information pro-
cessing requirements in conducting international trade operations. At the opera-
tional level, transactions require detailed information of the goods traded, in
addition to information of the logistical and legal parties involved. Enterprise
systems help in making the information complete by export/import wizards (e.g.
SAP Export/Import Cockpit), as well as tools to analyse and act on the information.
Thus, enterprise systems help in eliminating the uncertainty involved by ensuring
the information is complete. At the management level, trade operations have
additional information processing requirements. At this level, management deci-
sions are established on both explicit and tacit knowledge. No matter how much
information are collected, a decision will still be based on negotiations between the
companies (e.g. closing a deal between a buyer and a supplier company). This is
attributed to the psychological interplay among the business actors. The term
equivocality is used to describe this inherent ambiguity. While at the operational
level, an organisation supports its trades through automated global business
transactions using an enterprise resource planning (ERP) system; its management
level meets an increase in the use of collaborative systems to support virtual teams
(Roberts et al. 2006). A virtual-world environment is seen as a tool with unique
properties for supporting management level decisions where the parties are geo-
graphically dispersed (Rudra et al. 2011; Jaeger et al. 2011; Jaeger et al. 2015).

In the first part of this chapter, we justify the unique properties of virtual-worlds
as a tool in making management trade decisions by referring to two cases. First, at
the management level, the case involves presentations and negotiations with geo-
graphically distributed team members communicating using Second Life. Business
school students from two countries collaborate in this case. The second case, at the
operational level, involves execution of business trade transactions (export and
import) communication using the leading business enterprise system (SAP ERP
system). Classes at two universities in two countries collaborate to run these two
cases. For the management case, we discuss role-playing using virtual-worlds
involving communication of both explicit and tacit knowledge. This is contrasted
with role-playing using ERP systems handling explicit knowledge only.

In the second part of this chapter, we present a model of the role concept in
user-to-user communication. We follow this up by a case study describing how the
selection of an avatar reflects the user’s role, and how an avatar situates the user in a
business environment. Before the entrance of virtual-worlds, traditional distributed
applications like distance education proved to lack interaction qualities compared
with real face-to-face interactions. One example is Hirschheim (2005) who pointed
out that instant and spontaneous interaction where students meet face-to-face dis-
appears in distance-learning environment. Angelino, Williams and Natvig (2007)
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found that being separated from a physical classroom makes some students feel
isolated and disconnected. With the advent of the Internet and online gaming,
avatars emerged as the primary object for interaction. Avatars create new oppor-
tunities for effective, synchronous computer-mediated communication. In this
regard, Bolter and Grusin (1999) observe that there are two main mediation cate-
gories. The first one seeks to make the technological medium transparent to users
such that the experience resembles face-to-face communication. In this category,
users are said to be “looking through” the technology. Video conferencing is a
typical example. The other category considers the medium itself as the central
communication component, with users “looking at” the technology. In this case,
three-dimensional (3D) virtual-worlds are the most common technology, which is
our focus in this study. In a 3D virtual-world, many geographically distributed users
are connected via the Internet. A 3D virtual-world is accessible via a computer
interface, where the term 3D refers to both sounds and images projected in a spatial
context providing the user a feeling of being in a 3D environment. Roads, houses,
trees, benches, animals and interiors are examples of visual artefacts constituting
virtual-world places and spaces (Prasolova-Førland 2008). Compared to other
communication technologies, 3D virtual-worlds offer a unique sense of simultaneity
and presence (Edirisingha et al. 2009). 3D virtual-worlds also enable simulations
and activities that would otherwise be too expensive, too dangerous or too difficult
to access in other ways (Dickey 2005; Ludvigsen 2011). In this chapter, we explore
avatars and how they affect roles and role expectations in a business
decision-making situation. Following an ethnographic approach, we use an
exploratory case study of learning activities at the virtual campus Kamimo Island in
Second Life—including qualitative research interviews, lecturing observations and
educational activity participation.

Broadly, the remainder of this chapter has two parts, laid out as follows. The first
part covers the suitability of virtual-worlds as a tool in making management trade
decisions. While in the second, using a case, we present a model of the role concept
in user-to-user communication.

Role-Playing

Role-playing in the context of educational settings has been distinctive of
student-centred learning (Vasileiou and Paraskeva 2010; Aldrich 2005; Bloom
1956; de Freitas 2006). For us, when creating environments for learning, a leading
principle has been that it must inspire student involvement. Regarding student
involvement, Astin (1985, p. 36) observes, “The effectiveness of any educational
policy or practice is directly related to the capacity of that policy or practice to
increase student involvement”. While role-playing, our students contribute actively
in learning activities. Throughout a role-play, participants involve themselves in
stories. Depending on the learning situations, these stories could be defined either
by a manuscript, or be open-ended, or a combination of both. In our case study, we
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used a combination of both with students demonstrating their understanding by
improvising the open parts. Role-play can also be viewed as a social activity. Here,
players act on specific roles assigned to them. Thus, in order to convince the other
party, players express their feelings, ideas and arguments. This provides the players
with opportunity for both sharing their knowledge and further, extending their
knowledge by learning from others. For educational domains which may require
skills such as group communication, critical thinking, decision-making and nego-
tiating, role-play may be valuable providing higher learning. Two domains that
stand to gain from such role-plays are information systems management and
business education. In classes where the emphasis is upon choices, role-play
exercises focusing on decision-making are ideal for supporting an educator’s
training needs (de Freitas 2006). With developments of immersive applications like
Second Life, it is now possible to design more sophisticated online role-play
environments which both simulate real-world environments more faithfully than
before, and go beyond what is conceivable in real-world realms (Jones 2007;
Aldrich 2005).

The Role Case at the Management Level

In this case, we targeted three learning dimensions. The first dimension—acquiring
knowledge pertaining various ERP systems; the second—a comprehension of
selection criteria for buying information systems and lastly, training in
decision-making in a virtual or simulated business environment—whether as sales
representatives or as a purchasing team. The particular role-play selected for the
management level is response to Request-For-Proposal (RFP) for an enterprise
system. The description of this role-play is in a textbook by Sumner (2005) on ERP
systems and is commonly used in classes all over the world. It addresses the
complicated issues of procurement, implementation and use of an ERP system. The
background of the role-play relates to a fictional small and medium enterprise
(SME), Wingate—a manufacturing company. This company manufactures small
electric motors and uses a set of conventional computer applications that control
information management needs of the company. However, over time these appli-
cations have become fragmented, unwieldy and costly to run. Consequently, to
resolve this issue, Wingate is deliberating on procuring a new ERP system. The
new ERP must have functions that allow financial and accounting procedures
including accounts payable/receivable and posting on the general ledger. Further,
for manufacturing and production planning, it should support the option for sup-
plementing such modules. The company releases a RFP, which defines its needs of
an ERP system. In response to the RFP, competing ERP vendors announce their
interest in offering a proposal. These could be any three of Oracle, Microsoft and
SAP; and an ASP solution or application service provider. After a presentation by
each vendor, Wingate analyses, through a decision process, to resolve upon a
winner. In a particular class, we organise the role-play into sets of four teams; with
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each sales team having three students for each of the three vendors and one pur-
chasing team having either three or four members representing a panel of executives
from Wingate Electric. We can organise 12 to 16 students in this way to participate
in each set allowing the decision-making scenario to be conducted for a class in a
limited time.

Throughout the preparation phase, each team, generally, has to conduct a
thorough literature search and subsequent actions such as contacting the vendors in
order to gather information and to develop particular deliverables to be used during
the role-play. This grounding phase is essential for the learning outcome associated
with specific topics studied (i.e. features of ERP systems). For the team playing the
role of a purchaser, a deliverable is a scorecard based on several established
selection criteria along with a weighted scoring method for evaluating available
alternative ERP systems. A sales team, on the other hand, develops and prepares a
sales presentation based on the ERP system it is going to sell. To help them with
their preparation, teams are provided with Wingate’s company background together
with team directions. Further, a list of roles, their backgrounds, each role’s job title
and pointers to related literature are also given to prepare them for the role-play.
While enacting its role, a sales team makes a sales presentation marketing the ERP
system they sell by displaying slides on a virtual video projector in Second life. The
purchasing team, representing the buyer company Wingate Electric Inc., asks
questions to the sales team and records scores against selection criteria on their
scorecard. Upon completion of all the sales teams’ presentations, Wingate, the
purchasing team, summarise scores to support their decision on a winning ERP
vendor. While announcing the winner, the purchasing team provides feedback to
each of the sales team as to how effective the sales team’s presentation had
addressed the stipulated selection criteria.

The Role Case at the Operational Level

During role-play at the operational level, each student acts as a supply chain
manager in a company that is part of a global supply chain with four companies.
The manager being responsible for both export and import operations, executes all
transactions in this role-play. Each student uses the SAP ERP system of their
company to execute their internal order cycles, while exchanging the external
export and import messages with their trading partners using e-mail. The messages
exchanged with the customer and the vendor are shown in Fig. 11.1 for one of the
companies, the Dallas Bike Company, Dallas BC assumed to be in USA.

Each student operates one instance of a company in the global supply chain. The
other companies have the same structure and the same type of messages exchanged.
Some of the details needed to conduct the role include pricing information, product
information in terms of product identifier and demand information in terms of
quantity as shown in Fig. 11.1. Students must handle the export/import information
required by fetching master data from the ERP system and entering transaction data
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into the ERP system. This includes using the export cockpit wizard to help the
student in ensuring that the information is complete. Thus, uncertainty is removed
by using the system to verify that the information required is complete.

Explicit and Tacit Knowledge

Generally, a purchasing manager makes his decisions based on past data and
experience, i.e. using both explicit and implicit/tacit knowledge. Giunipero, Dawley
and Anthony (1999) found that executives, while making purchase decisions, used
roughly equal extents of historical data and tacit knowledge. Knowledge that relates
to individual experiences is termed tacit. Further, it represents knowledge that is
used in decisions, evaluation and commitments, while expressing one’s opinions or
points of view. Codifying implicit knowledge is challenging as it is difficult to
articulate. According to Von et al. (2000), a face-to-face communication and
interaction is possibly the only powerful and effective means for transferring tacit
knowledge. Typically, in a face-to-face situation, body language and gestures are
used to exhibit emotional reactions.

Over the last decade or so, well after the monumental works of Von et al. (2000),
we have witnessed the emergence of Second Life and other virtual-world envi-
ronments. Second Life supports a combination of a real and a virtual presence of
users. While voice communication allows us real presence, rudimentary gestures of
an avatar can simulate some body language including lip synchronisation. At the
moment, these gestures are fairly limited. However, the presence of avatars permits
virtual face-to-face interaction combined with voice—thus, allowing us sharing of
ideas and knowledge. Introducing a team-oriented role-play in Second Life allows
the students to meet in a common virtual place for sharing and expressing opinions
and ideas. Undertaken on a regular basis, interacting, meeting and participating can

Fig. 11.1 Export and import messages exchanged in Business-to-Business (B2B). Purchase order
parameters are quantity, product identifier and price
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enable the participant to gain tacit knowledge. Providing regular feedback also
leads to effective transfer of tacit knowledge in a virtual-world environment.
Moreover, for training students, using a simulated or virtual business environment
in Second Life can help preparing them for real business situations. For reviewing
students’ performances during the sessions in Second Life, one can easily record all
the activities by using a screen and sound capturing software and analyse the
activities afterwards one by one or in a group setting.

Compared to tacit knowledge, explicit knowledge is knowledge that has been
codified (Kumari 2001). A purchasemanager, in order tomake a good decision, needs
a lot of explicit knowledge. Vendor websites, online library resources, marketing and
trade publications are the sources of such knowledge. Besides such explicit knowl-
edge sources, a purchaser, in order to close a business deal, may also need tacit
knowledge. Inexperienced purchase managers and students characteristically break
societal norms and are likely to miss subtle cues, which experienced buyers take for
granted. In order to make them aware of such subtleties, as teachers, we would like to
introduce our students to the importance of tacit knowledge in both selling and
making buying decisions. Role-playing has been found to be a useful method in
imparting people-facing skills including training purchasing and sales people.

Role-Playing in Second Life

Second Life is claimed to be suited for role-playing in a virtual environment
(Linden Labs 2014). The primary object for communication and interaction among
users of Second Life is via avatars.1 An avatar represents a user. Second Life users
are dispersed all over its virtual-world, and real-time interaction among its avatars is
facilitated through voice chatting, text and even using embedded video tools.
Avatars are mobile, and Second Life allows them to walk or fly to explore different
virtual-worlds enabling them to communicate, participate and collaborate in various
activities. Human characteristics, including facial expressions and very importantly
speech, allow an avatar to transfer expressions in the affective domain.
Additionally, in a virtual-world environment, users are also able to trade and
exchange services. Thus, we found Second Life to be a suitable medium appropriate
for conducting virtual role-plays. Other communication technologies, such as video
conferencing, do not support meeting at a common venue and interact as partici-
pants are situated in different geographic locations. Moreover, such environments
inhibit performing negotiations, making team presentations and coordination of

11. Hinduism—a manifestation of a deity on earth; Sanskrit—ava = down, below and tara = tread
(Apte 1969);
2. An icon or figure representing a particular person in a computer game (Oxford Dictionary,
2014).
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various group activities. In contrast, virtual-worlds allow creation of common
virtual meeting places. One is able to create lifelike environments that are familiar
to participating team members, enabling them to group together just as they would
in the real world. A range of communication facilities, such as group and private
conversations, are at their disposal to if needed. The key features of merging 3D
world, Community, Creation and Commerce (3D3C) in a virtual-world environ-
ment, which resemble the real-life environment, allow education providers to use
the virtual-world environment as a role-play (Sivan 2008).

Cost-Efficient Implementation

Compared with real-life environments, Second Life has the capability of building a
varied range of learning environments that is extremely cost effective. A real-life
role-play would be significantly more expensive due to the overheads of allocating
or renting professional meeting rooms, co-locating participants, changing the
appearance of the participants into a business style and arranging recording capa-
bilities. Further, for virtual-world settings, another promising opportunity is the
prospect of inviting leaders and guest experts from businesses and other organi-
sations at no cost. Professionals, being experts in their field, can participate in
role-plays that make it possible for students to interact directly with these business
experts. Some of the studies that have reported participation of virtual guest pro-
fessionals in mediated teaching settings found that students were motivated by the
prospect of holding discussions with the guest experts, and vice versa—the guest’s
professionals were keen to spend time sharing their knowledge and expertise with
young minds (Wearmouth et al. 2004; Kumari 2001).

During the preparation stage of the role-play, professionals in four Norwegian
companies were asked to participate and all four agreed to join as guest experts at
no cost. These business professionals were from four companies—DnB NOR, Ernst
and Young, Wise Consulting and The Norwegian Labour and Welfare
Administration (NAV). They were all experts in using ERP systems with vast
experience in procuring and marketing complex software systems. The profes-
sionals were enthusiastic in using, for the first time, a virtual-world software to have
direct interactions with the students. Apart from their corporate social duty, they
also sensed a prospect of recruiting future incumbents. It also allowed them to test
new innovative business opportunities and experiment with the use of Second Life
as a tool for collaborative team work.

Framework Used

We follow an iterative problem-solving framework for our learning environment.
This framework seeks to create innovations using information systems where
design is seen as both a process and a product. Adapted from Kolb’s Experiential
Learning Cycle (Kolb 1984), the learning environment is our design product and
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our design process and consists of the activities—design, run and evaluate as
illustrated in Fig. 11.2.

The last step of evaluation provides feedback and an improved understanding of the
learning environment in order to refine both the role-play assignment and the envi-
ronment. We used a qualitative approach combining three methods. Our first method
was a questionnaire with both numbered answer alternatives and open-ended ques-
tions. We used the questionnaire to get an impression of student perceptions and their
reflections on using Second Life for the role-play. The second method was informal
discussions with students and teachers at both campuses to get their perceptions and
experiences. The thirdmethodwas the use of playback of recorded sessions in Second
Life to support feedback. Second Life, being a mediated technology via a computer,
inherits the intrinsic property of mediated technologies that they can be recorded,
stored and played back with little effort and cost. Second Life does not provide
effective recording options; however, one can use screen-recording programs that
record all activities including sound into a movie file. Popular recording tools are
Camtasia (2010) and Fraps (2010). These tools enable a post-exercise reflection of the
virtual-experience and a debriefing of the experiences, which is important for the
learning outcome (de Freitas 2006). Further, the recording tools provide a valuable
feedback not only to the teachers but also to the learning environment designers.

The design-run-evaluate sequence in Fig. 11.2 is repeated over several seme-
sters. It goes on as long as the role-playing takes place to incorporate technological
innovations and lessons learned from each previous semester. In this chapter, we
report on our experiences from the semester February–April 2010, where we
included international collaboration.

The Management Role-Play Experiment

Role-plays are an effective pedagogic strategy frequently used in information
systems and business classes for addressing complex problem-solving issues. Since

Fig. 11.2 Framework for development of the learning environment over several semesters
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the publication of the role-play exercises (Sumner 2005, pp. 52–53), the author of
the text, Mary Sumner had conducted a similar role-play on three occasions at
Molde University College in 2005, 2006 and 2007. In this section, we provide
details of how our role-play exercise was carried out.

Prior to a role-play session, the instructor must determine a play story. The play
story is a meeting among business executives in the purchasing firm and senior
sales executives from Microsoft, SAP and SAP ByDesign/Oracle. Normally, this
type of meeting is held in a high-end executive meeting room since buying an ERP
system is often the single largest investment a company undertakes with a time
horizon of ten to twenty years. Figure 11.3 shows an executive meeting room that
we created in Second Life to make the role-play look and feel more realistic. The
Second Life environment is in many ways so different from real life that it is useful
to spend some time in the field in order to ask the relevant questions. Based on
traditional ethnological methods, Hine (2000) created selected research principles
on data-mediated environments. She called these principles virtual ethnography,
with one part referring to the data-mediated interaction with the informants and the
other referring to the ethnographer’s own interaction with the media she was
researching. By being present with our own avatar in the observation, we gather
first-hand knowledge about the field and a greater understanding of the experience
of being there (Boellstroff et al. 2012). On the other hand, we sacrifice objectivity.

As we adhere to the realistic nature of the role-play exercise, the students were
asked to familiarise themselves with the business etiquettes and code of conduct
required in business dealings and negotiations. This included requiring avatars to
have a formal dress code in a typical executive style aligned with the real-world
environment. The students were provided with suitable business wardrobes to select
from. Avatar appearance is one cue from the real world that can be mimicked in the
virtual-world. We assume that the first impression largely defines “who” an avatar
is—the three-second first-impression—just like in the real world (Lavington and
Losee 1998). Figure 11.3 shows some examples of professionally dressed avatars.

Fig. 11.3 Avatars in business attire; negotiations in virtual mode
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The students were given a choice of enacting the role-play either in Second Life
or participate in classroom-based face-to-face role-play. We had students from one
class in Perth, Australia, and one class in Molde, Norway, participate in the same
role-play forming true virtual teams. The virtual team role-play got more realistic as
the students in Australia and Norway did not know each other beforehand. In total,
28 students participated—22 students in Molde and 6 students in Perth volunteered
for the virtual team role-play. The students in Perth formed two sales teams, while
the rest of the teams were from Molde. Figure 11.4 shows a presentation by a SAP
Business ByDesign sales team in a Second Life presentation. Just as in real life, a
virtual team is able to present slides in Second Life in a virtual-world environment.
Further, when someone wants to communicate without disturbing an ongoing
presentation, Second Life supports private voice and/or chat. This is a very useful
feature, particularly for teachers from Australia and Norway, who observed the
role-play sessions via their avatars. This enabled the coordination of activities
without being intrusive—something that is not possible in real-life presentations
and with other technologies such as video conferencing.

Fig. 11.4 A typical sales team (SAP) presentation in progress
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Evaluation of Feedback from the Management Role-Play
Experiment

The method used for evaluating the participants’ impressions was a combination of
informal discussions with teachers and students and a questionnaire together with
feedback from recordings of the sessions. A 7-point Likert scale was used for the
numbered answer alternatives. The students were also given an opportunity to
provide as many comments as they desired. All six in Perth and eighteen of the 22
students in Molde answered the questionnaire providing a total of 24 respondents.
The questions with numbered alternatives for the answers, the scoring scales and
the average scores from the results of responses from the students are shown in
Table 11.1.

As Table 11.1 shows, the average scores from both Molde and Perth students are
almost identical; hence, we deliberate on their combined scores (the last row in
Table 11.1). Question A received a score of 5.1 indicating that the students con-
sidered the role-play as useful and that it could be used by real businesses.
Question B received 4.4 indicating that the students perceived that they got a
feeling of presence/got a good feeling of presence. For question C, the students
considered the amount of work required for the role-play in Second Life as about
the same or less than performing the role-play in real life. We conclude that the
students show a positive attitude towards using Second Life for a virtual team

Table 11.1 Questions, with numbered alternatives 1–7 and the average scores of students’
responses for each country and the average of both countries combined

Question A. My general
impression of using
Second Life for doing a
Virtual Team Role-play
is that it’s ___

B. When doing the
role-play, I experienced a
feeling of presence with
the other participants __

C. As compared to
traditional (face-to-face)
projects on campus the
workload in preparing for
the role-play in Second
Life required __

Scale 1.Totally useless 1. Not at all 1. Quite a lot more work

2. Useless 2. Only to a very small
extent

2. Much more work

3. Mostly useless 3. Somewhat 3. More work

4. Useful 4. Yes, I got a feeling of
presence with the others

4. About the same
amount of work

5. Useful, this can be
used by real businesses

5. I got a good feeling of
presence.

6. Very useful 6. It was almost like in
real life

6. Much less work

7. An indispensable tool 7. Just like real life 7. Quite a lot less work

Molde 4.9 4.4 4.5

Perth 5.2 4.3 5.2

Combined 5.1 4.4 4.8
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role-play. This is especially so when we consider the minimal exposure and training
in Second Life (approximately, a total of one hour) before the role-play.

As we had encouraged students to provide comments about their learning
experience, some students did so. These additional comments were on the
open-ended questions, and the positive remarks were as follows:

• It was quite a new experience.
• It was efficient and real-time business decision-making.
• I learnt something useful this way. My attitude towards Second Life is quite

positive.
• It [Second Life] has many advantages and provides a good feeling of presence,

as it is 3D.
• Gives a feeling of presence and of real life. A very good experience.
• No stage fright to worry about. So easier to time presentation precisely.
• I did not have any faith in it when we made our avatar but was impressed when

we did our presentation.
• Feeling of distance was less than expected.

It is apparent that students who were not confident speaking in public (due to
lack of fluency being from a non-native English speaker) preferred the use of the
virtual-world environment. However, few remarks were guarded, bordering on
caution:

• Do the participants need a new round of clarification, explanations regarding the
contents of the meeting?

• I would get best training for this type of assignment.
• I think a requirement for it [Second Life] to work in practice is that the par-

ticipants have established a relation before its use.
• This means the participants have met each other and created a minimum level of

confidence.
• It also depends on what will be at stake. That is, what significance such a

“meeting” will have. What consequences will consensus have for the remaining
part of the process?

• Will there be any form of doubt?

While most of the students were quite enthusiastic, there were a few who
reported issues and concerns. Mainly, these were not being able to see the other
participants’ face and expressions. Technical issues were also a major concern and
came in the way of the meetings.

• You don’t have the feeling of seeing the person and his/her facial expressions.
• Need better Internet connection. Sometime it does not work because of the

distance. (It was noticed that possibly due to Second Life server locations there
were disruptions in communication between countries. For example, in one
instance, the Perth students were able to communicate among themselves and
could listen to their counterparts in Molde, the vice versa was not true; that is,
the Molde students could not hear their Perth collaborators.)
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• Bad sound and fast talking presenters—I had problems to get everything that
was said.

Some casual observations from instructors were that, in general, in comparison
with female students, younger male students preferred to use the technology. As a
result, they were learners much keener to explore various facilities offered by the
environment. Whereas, more matured ones tended to be less at ease with the
technology.

Mediated Environments Supporting Decision-Making

Since written contracts and documents of a business organisation do not remove all
uncertainties, one of the reasons for a business meeting is to help decision-making
by eliciting more information from the other party. In this context, uncertainty,
according to Galbraith (1973, p. 5), is “The difference between the amount of
information required to perform the task and the amount of information already
possessed by the organisation”. Since Galbraith’s model (1973) relating structural
design to information processing requirements was proposed, it has been accepted
that to reduce uncertainty organisations process information. Still another connected
concept is equivocality, which is defined as the ambiguity inherent in the task
caused by conflicting and inconsistent interpretations and expectations (Daft et al.
1987). However, having more information cannot always eliminate the inherent
equivocality of a negotiation.

These are some of the reasons why knowledge management issues have been in
the forefront lately. Knowledge is necessary for making right decisions at the
company level and for aligning the decisions with higher system levels like supply
chains in our case. We denote the factors contributing to human knowledge creation
as soft inputs to the decision-making process, while data and information processed
by computer-based information systems entail hard inputs. Humans can handle both
soft and hard inputs, while machines can handle hard inputs only. The necessity of a
soft and hard input combination is underlined by study (Giunipero et al. 1999),
which reveals, that purchasing managers utilise approximately the same amount of
hard inputs in the form of data and information processed by computer technolo-
gies, as the soft ones in the form of managers’ tacit knowledge in decision-making.
Galbraith (1973) and Galbraith (1974) provide an information processing model
that relates the amount of information available to the uncertainty faced by
decision-makers. Galbraith (1973, p. 2) states that “the greater the uncertainty of the
task, the greater the amount of information that must be processed between
decision-makers during the execution of the task to get a given level of perfor-
mance”. It has become accepted that organisations process information to reduce
uncertainty. Organisations can reduce uncertainty through better planning and
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coordination supported by rules, clearer hierarchy, appropriate goals and right
information systems. This is illustrated in Fig. 11.5.

However, for some decisions like the ones based on negotiations, increasing the
amount of information will only help to some extent to support the decision.
Providing more information cannot eliminate the inherent equivocality of a nego-
tiation. The inherent equivocality of a negotiation cannot eliminate more infor-
mation. Equivocality is defined as the ambiguity inherent in the task caused by
conflicting and inconsistent interpretations and expectations and cannot be reduced
by getting more information (Daft, Lengel and Trevino 1987). For example, in
sourcing, when negotiating the contract with suppliers, the purchaser has to reach a
decision. Uncertainties can be reduced by acquiring more information, but the
inherent equivocality of negotiations result from a tussle of give and take that
cannot be eliminated by getting more information. This is illustrated in Fig. 11.6.
Popular tools to handle inherent equivocality are risk management and practices
based on gaming theory.

Fig. 11.5 Model of
information processing
requirements (adapted from
Galbraith 1973)

Fig. 11.6 Uncertainty, equivocality and information wanted to make a decision
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Avatars, Users and Roles

One of the key elements for creating a sense of presence and simultaneity in a social
environment is the use of avatars. We define avatar in this context as: an artefact
representing the user on the screen, making the user visible both to the user and to
others. Through the avatar, a user can move around in the virtual environment and,
at the same time, communicate with others connected to the same environment.
Users communicate via voice, text and avatar behaviour. This behaviour visualises
aspects of non-verbal communication such as nodding, head shaking, showing
someone something by pointing at it and demonstrating how something can be
done. When logging into the virtual-world, the avatar situates the user in a shared
3D visual environment, such as a classroom or meeting situation. The visual
environment forms a social context, which can be more or less pronounced by
avatar appearance, for example, by age, gender or dress code as applicable to the
role of a student, a teacher or other roles.

Mediating communication using avatars raises challenging research and design
issues, such as how avatars affect student–teacher, student–student and teacher–
teacher communication. Since our focus is on the communication aspects, we first
develop a simple model introducing the role aspect in three steps. First, in
face-to-face situations, mediation is through the air without using any electronic
devices (Fig. 11.7).

Figure 11.7 illustrates user-to-user communication with no mediation technol-
ogy. This can also be said to be the goal of the “looking though” the mediation
category. However, introducing an avatar as a self-representation of each user
creates an indirection level as illustrated in Fig. 8.

Figure 11.8 illustrates the user-to-user communication where the mediation
technology is controlling the communication. Here, users are “looking at” the
technology, which is typical of 3D virtual-worlds and allows an enhanced virtual
reality. It utilises our senses as well as our ways of expression. Sight, hearing and,
to some extent, touch senses, but also others such as smell, can be used. Typical
ways of expression are oral, text, body language, appearance and technologies to
emit gas (for smell). Introducing avatars in 3D virtual-worlds creates an extra
indirection level since both users in Fig. 11.8 adopt different positions or roles as
represented by their respective avatars. This extra level of indirection is illustrated
in Fig. 11.9.

A user’s avatar portrays the user in some way, either in a role that is as close as
possible to the particular user’s true identity, or in another selected role. A user
selects expressions to communicate, providing information from which receiver can

User UserFig. 11.7 User-to-user
communication in a
face-to-face situation
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infer the content of the communication. The interpretation by one or more receivers
leads to role expectations. To see oneself represented as an avatar gives the person a
third-person perspective on what one is doing, and a visualisation of one’s own
participation. Thus, acting through an avatar allows the user to take different roles
when communicating with others. We look specifically at user roles in business
decision-making.

How does using an avatar affect roles and role expectations in a distributed
decision-making context?

Findings are presented and discussed under the following themes:

(a) Choosing an avatar reflecting the user’s role
(b) Situating the user in an environment by applying an avatar

The four instructors interviewed will be referred to as Messing, Solo, Molo and
Krokus, while the two students in the sample are referred to as Lemming and
Cotton. The names differ from the actual avatar names to make the actors
anonymous.

(a) Choosing an avatar reflecting the user’s role
The avatar is in itself a primary artefact for communication, representing the self

as it relates to the avatar’s appearance, its place in the virtual environment and its
behaviour. The informants agreed that 3D environment self-representation is of
great importance for how you are perceived by others and contributes to setting
others’ expectations. Everyone has a relationship to their avatar; that is, how it
should be and what they wish to communicate through it, as illustrated by one
actor’s expression: “I want the avatar to represent me in the best way possible”.
Common among all actors was that they modified their avatars as soon as they got
them by, for example, buying new clothes, changing the hair or body shape.
However, after the initial creation, they did not change them to any great extent: “I
have deliberately not done anything to my avatar. I bought clothes once”. The
actors have different needs regarding their avatars, though one common feature is
that they wish to be authentic in representing themselves, unless they participate in
a role-play. This was expressed most strongly by Solo, “I don’t want to represent
myself through my avatar as something I am not (…). I don’t want to be especially,

Fig. 11.8 User-to-user communication via avatars

Fig. 11.9 User-to-user communication via avatars assuming different roles
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I don’t know, fancy, with lots of muscles, I just want to be ordinary; I just want to
be me. Nothing more than that”.

Despite Linden Labs’ slogan “Be who you want to be”, it seems that it is not that
easy for users to create an avatar that reflects how they see themselves (Linden Labs
2014). Many actors mention this, and tied it first and foremost to age, ethnicity and
physical appearance. Cotton had problems creating an avatar the same age as her:
“At first I felt like creating one that looked like it was around 40 years old, since I
am (…), but that was impossible, at least for me”.

Lemming was unsure whether her avatar should reflect her real age, as she did
not want to stand out: “then I thought that maybe there weren’t that many women
my age (54 years) who look like that, so I thought that maybe it was better to
choose one that looked younger”.

Since Messing uses his avatar in many different situations, he would like it to
reflect his role, with the result that he has spent a lot of time modifying it. He
mentions having difficulties finding what he needs: “But it has been hard finding
Afro-American skin and hair—even grey hair”. Messing also says that there is little
ethnic diversity in the Second Life environment: “unfortunately, in this virtual
environment there is a kind of vanilla look to the way people look”.

Solo also reflects over this: “Why does someone who’s Afro-American create a
white avatar?” The ideal for how one should look in the physical world is reflected
in Second Life: “It looks like a … younger and … fitter version of me”. They all
relate the avatar to themselves and the way they look, as expressed by Solo:
“Someone I know, when she saw me for the first time face-to-face, she said: ‘You
are the first person I have met who actually looks better in real life than your
avatar’”.

Technological limitations are also used as an explanation as to why it can be
difficult to create an accurate avatar. To change, the avatar takes time and knowl-
edge. To the actors in the sample, the purpose of the avatar is to communicate and
not to experiment with appearance. All the same, it is clear that they all have a
relationship with their avatar.

(b) Situating the user in an environment by applying an avatar
The avatar helps participants navigate and organise themselves in the virtual

environment. Even when the avatar is passive, it represents a presence that com-
municates participation to others. For instructors, offering distance learning in social
environments where they can meet students is their most important motivation. One
of the project’s aims was to create a place designed for the experience of being in a
group in a commonplace, “The only person who is really here is Christian. The
others are spread out over different cities in the world. And we have the ability to
meet as if we were sitting looking out the window in Molde”. Christian, the real
name of another actor also in Second Life using a PC, located in a separate room on
the same campus.

Here, teachers use Second Life to meet with students as if they were sitting
around the same table. Both parties are assuming the behaviour, identity and
mannerisms of their own identity as a teacher or student as illustrated in Fig. 11.10
by stating the roles. Examples of different aspects of this are provided next.
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Cotton speaks of a presence depending on what she does in the virtual envi-
ronment: “When I was to present something, it was almost as if I was there, I was
all in a tangle!” In activities where she is the focus, the sense of being present in the
virtual environment increases: “I was just as nervous as if I would have been
standing there alone in front of a group of people”. This might indicate that the
environment in itself was not the only ground for experiencing social presence—the
activity and the motivation for being there was also crucial. She is absorbed by what
she is doing when the experience of personal relevance and possibility for inter-
action is heightened. It is hard to say what it is about the environment that creates
the strongest experience of co-presence. The actors refer to it in both visual (“when
I see you sitting here and I see myself around you…”) and aural (“…and hear your
questions…”) terms (“…it’s like we are sitting around the same table”). Being able
to speak is central to the social presence experience (Warburton 2009). Solo
expresses this as he talks about communicating in Second Life: “it is almost
impossible not to react to each other as if we were sitting around the same table in
the physical world”. The sounds are spatial and can also make the experience more
realistic. A statement such as this illustrates the feeling of co-presence: “it’s a
meeting place where you can actually meet”. Molo says that using avatars makes
the communication visible and the distributed meeting experience more personal.
This allows for presence and involvement in the meeting.

Many actors consider the interface functionality when they describe their
experience of presence. Lemming refers to the screen: “when I look at the screen, it
becomes very alive, as if I was sitting with you here now”; or the image: “when I sit
here looking at the image, it’s as if I was in Molde, it feels like I’m sitting here”.
Molo refers to the camera: “when I look around with the camera from my position
and see you sitting there, it’s like we share this space”. He also points to the
interface information regarding who is logged in at any given time as a form of
presence: “Every time I’m here, at least one or more of my students are logged in”.
Hence, he experiences a common presence with others who are logged in, even if
they are in a totally different place in Second Life.

The informants do not express that technology has a prominent role in the social
presence experience. Lombard and Ditton (1997, p. 1) call this “an illusion that a
mediated experience is not mediated”. Even if the informants express co-presence,
they also sometimes refer to the real world. For example, Cotton relates the
real-world situation to what she sees in Second Life: “What I see are not your real
movements, it’s not the way you sit, and I don’t sit like that either, and I’m not
wearing those clothes, so to me it’s a bit artificial, really”. Here, the lack of scenic
realism reduces the presence experience.

Fig. 11.10 Student-to-teacher communication via avatars
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Conclusion

We have presented a study of the suitability of virtual-worlds for business
decision-making over distance involving the exchange of tacit knowledge to sup-
port decisions at the tactical and strategic management layers. A model of the role
concept in user-to-user communication framed the importance of the avatar as the
primary interaction object. Our case studies presented how the user’s role affected
the selection of an avatar, and how the avatar situates the user in a business
environment. The avatar was found to fulfil the role of the communicator and to
support the role expectations from real-life situations. We conclude that the unique
properties of virtual-worlds support tacit information exchange for decision-making
in a distributed business environment supporting organisations in adapting to an
increasingly global and distributed business environment.
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Chapter 12
Conclusion

Sue Gregory and Denise Wood

It is now ten years since we witnessed the peak of popularity in the educational use
of virtual worlds in higher education and the subsequent decline in interest as
educators came to the realisation that much of the hype was based on over-inflated
expectations. Yet far from languishing in the “trough of disillusionment”, as the
authors of this collection show, virtual worlds have now come of age as educators
continue to explore the pedagogical affordances of these technologies for engaging
students in authentic activities designed to improve their technical and employa-
bility skills.

In Chap. 1, “Pedagogy and Learning for Sustainability in a Virtual World
Scaffold”, Thorne and Macgregor demonstrated how a blended learning approach
using the virtual world, a real classroom, and online learning facilitated through a
learning management system created an authentic learning environment for learner
engagement with sustainability curricula. Drawing on their analysis of students’
written, oral and ePortfolio submissions, and evidence gathered through a survey,
observations and conversation, the authors concluded that the virtual world assisted
students in developing critical thinking and problem-solving skills for real-world
sustainability learning. Their findings confirm a high level of learner engagement
with the topic, improved student engagement with the subject’s learning outcomes,
and the development of graduate attributes including information literacy,
self-reliance and interpersonal understanding, and proficiency in the use of tools
and technologies.

The second chapter, “Intercultural Competence and Virtual Worlds” by Corder
and U-Mackey, demonstrated the use of the virtual world to facilitate the
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development of students’ intercultural competence through authentic learning
activities. Corder and U-Mackey’s findings drawn from analysis of case studies of
student engagement with the virtual world and plotting students’ intercultural
development using Bennett’s (1993) DMIS reported that each student experienced
respective shifts in their intercultural competence and developed deeper under-
standing of their own identities and underlying values and beliefs that influenced
their behaviour. However, their findings also suggest that the students varied in the
extent to which they applied their understanding to develop strategies and adapt
their behaviour, in the virtual world and in real life. They found the virtual world to
be unpredictable and fluid in relation to behavioural boundaries, but at the same
time a rich and authentic learning environment. Their findings also provide a word
of caution that the rich environment does not automatically ensure that students will
become competent with their development of intercultural practices. They con-
cluded that there are symbiotic synergies between the affordances of virtual worlds
for intercultural competence development and the need to already be interculturally
competent for effective engagement and learning to take place. Their findings
suggest that students need to be prepared and supported to deal with the techno-
logical challenges of the virtual world as well as the emotional and behavioural
challenges of virtual cross-cultural interaction.

Jones, Farley and Murphy in Chap. 3 on “Virtual Worlds as Restorative
Environments” found that the virtual world could realise the vision of the
Australian Government’s focus on education to improve health, well-being and
economic competitiveness. They explored pre-service teachers and their percep-
tions of their own personal well-being, sense of belonging, social connectedness,
personal creativity and engagement through their experiences in a formal garden
setting in the virtual world. The authors analysed students’ responses to an online
survey comprising eight affective and behavioural measures of attentional fatigue,
which provided baseline measures of fatigue for each student. Following 30-min
engagement with the virtual restorative environment, students completed a per-
ceived restorativeness scale incorporated into the online survey and were also asked
to repeat the attentional fatigue items and open questions about their experiences in
the virtual world. Their findings suggest that, providing students are familiar with
the virtual environment, it can serve as a restorative environment. However, lack of
familiarity with the virtual world led to a negative impact on some students’ sense
of immersion and the restorativeness of the environment.

Chapter 4, a “Self-guided Exploration of Virtual Learning Spaces”, written by
Reiners, Wood, Teräs, Teräs, Gregory, Chang, Steurer, McDonald and Fardinpour,
explored virtual worlds as a space to create authentic, immersive and high-fidelity
experiences for their learners, through the creation of controlled replicas of real life.
The experiences they created for their learners enabled the learners to self-pace their
learning through a prototype of the nDiVE framework combining authentic
learning, gamification, emerging technologies and design principles that are cur-
rently being used in the gaming industry to create the spaces for their learners.

The following Chap. 5, written by three of the same authors, Fardinpour, Reiners
and Wood, “Action-based Learning Assessment in Virtual Training Environments”,
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continued to explore authentic learning in a virtual world through an Action-based
Learning Assessment Method using automated formative assessment. The authors
compared recorded actions of a learner in a virtual world with recorded actions by
experts. Action-sequences of learners were generated to provide formative feedback
to improve learner performance. Their preliminary analysis of experiments showed
the validity as well as enhanced opportunity to describe and evaluate training
sessions in virtual training environments.

In Chap. 6, “Engagement in Second Life: Language Anxiety and Motivation”,
the authors, Grant, Huang and Pasfield-Neofitou, described their use of a virtual
world to provide an authentic virtual study abroad program for language learners.
The authors found that their students experienced less foreign language anxiety
once they had undertaken the virtual world experiences as opposed to their coun-
terparts, who only experienced their learning in a face-to-face classroom. They
found that the students’ perceptions of the authenticity of their learning environ-
ment contributed to the reduction of foreign language anxiety and motivation.

Further, Chap. 7, “Cognitive Engagement in Virtual Worlds Language
Learning” along the same theme with two of the same authors, Henderson,
Henderson, Grant and Huang, investigated learner engagement in terms of students’
cognition whilst experiencing their learning in the virtual world. The authors used a
simulated recall methodology to discover student’s cognition—affect, strategy
planning, evaluating, metacognising and justifying. They explored the relationship
between learner cognition, instructional design and other triggers, whilst their
students undertook their learning in the virtual world. Their findings revealed a high
frequency of cognitive processes stimulated by programmed lessons involving the
use of curriculum knowledge and skills to successfully complete in-world tasks.
However, some of the thinking processes, despite being related to the task or
curriculum, were found to be focussed on meeting the task requirement, suggesting
the need to ensure adequate clarity in instructions and supports are provided by the
teacher.

The following Chap. 8, “Anticipating Engagement: Pre-Service Teachers
Perceptions of Virtual Worlds” by Jacka and Hill, explored student engagement
whilst using a virtual world for teaching and learning at the higher education level
and also in the classroom of school students from kindergarten to year 12. The
authors explored blog posts in relation to student’s perceptions of virtual worlds for
learning, and their findings suggest a correlation between engagement and the
creative aspects that virtual worlds provide. They found that the design of the
learning environment within the virtual world was important when integrating
the technologies that are available.

Butler, in Chap. 9, “Utilising Second Life Machinima-Facilitated Narratives to
Support Cognitive and Imaginative Engagement across an Undergraduate
Curriculum”, described a case study utilising a virtual world to produce machinima
videos in the Law School. The machinima was used to enhance engagement and
promote authentic learning, using a blended learning approach without requiring
students to enter and participate in the virtual world itself. Narratives were facili-
tated by machinima and linked by a common storyline and recurring characters
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running throughout the program. Butler explored the pedagogical approach for
using machinima and discussed the findings from student responses to end of
course survey incorporating a series of Likert scale and open-ended questions. He
found that the overwhelming majority of students reported strong agreement to the
benefits of the machinima in helping them to understand the application of nego-
tiation principles in real-world practice, providing a realistic setting to understand
the principles of negotiation, enabled students to gain an understanding of nego-
tiation theory and practice and was an enjoyable experience as part of their studies.
He further found that the qualitative feedback highlighted the authenticity of the
approach as one of the most consistent themes emerging from student feedback.

In the final Chap. 10, “Decision Making Supported by Virtual World Systems
vis-à-vis Enterprise Systems’ Uncertainty and Equivocality”, the authors, Rudra,
Jæger and Ludvigsen, investigated the potential of the authentic setting of the
virtual world for facilitating students’ business decision-making using a combina-
tion of explicit and tacit. Their findings suggest that virtual worlds have unique
properties that support tacit knowledge in a global distributed business
environment.

Concluding Remarks

These ten chapters provide some of the leading virtual worlds’ research from
Australia and New Zealand. They have focussed on the affordances of virtual
worlds for facilitating authentic learning, improving learner engagement and
developing an understanding of cultural diversity, with a particular focus on the
affordances of the virtual world platform for supporting students in the development
of technical and generic skills required for professional practice. The chapters
reflect a diversity in the ways in which the virtual world was incorporated into the
curriculum across a wide range of disciplinary fields, but what is consistent across
all the chapters are the strategies employed by educators to maximise the peda-
gogical affordances of the technology to engage their students in authentic
activities.

The findings of evaluation of the efficacy of the approaches employed in the
curriculum across the disciplines represented in this book demonstrate the ways in
which the virtual world provided a real-world context for students and authentic
assessment tasks. The findings also highlight the potential of the virtual world for
embedding opportunities for students to experience expert performance, whilst also
demonstrating the potential of the virtual worlds for delivering automated feedback,
coaching and scaffolding for students.

However, the findings from the studies reported in these chapters remind us that
there are also unintended consequences and challenges in utilising any innovative
technology in the curriculum. These challenges include technical difficulties and the
learning curve associated with navigating and interacting with the virtual world.
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Several of the authors have highlighted the importance of mitigating these chal-
lenges to maximise the benefits of student engagement in virtual world activities.

Finally, the findings and lessons learned from the experiences of the educators
and researchers, whose experiences are documented in this collection of chapters,
remind us that technology can never be an educational panacea, and that sound
pedagogical practices and research informed evidence are requisites for ensuring
that the potential benefits of learning in a virtual world are realised.

The use of virtual worlds in higher education has finally reached “the plateau of
productivity”, and the authors of this collection demonstrate the strategies educators
are employing to provide productive and effective authentic learning opportunities
for their students. However, as new technologies emerge, some of which may be
integrated or complement virtual world learning, the need for ongoing exploration
of the affordances of these technologies to facilitate authentic learning experiences
and research to determine the efficacy of the strategies employed by educators to
maximise learning outcomes will continue.
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