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Summary
This thesis pursues two major areas in second language acquisition in general and computerassisted language learning (CALL) in particular. First, it aims to provide a theoretical
framework for online language learning environments on the basis of leamer autonomy and
virtual reality. Second, it provides the first comprehensive empirical analysis of tandem
learning, as a practical implementation of leamer autonomy, in a text-based virtual
environment, the object-oriented Multiple-User Domain (MOO).
Chapter 1 explores the concept of leamer autonomy from three different perspectives. First,
we look at an individual-cognitive perspective, based on Kelly’s theory of personal constructs.
Here, we examine the role of language, linguistic, and cognitive awareness in language
learning, and the role that the medium of writing plays in this context. Second, a socialinteractive view, based on Vygotsy’s zone of proximal development, emphasises the
importance o f collaboration and interaction in the language learning process. Third, an
experimental and participatory perspective, taking account of activity theory, constructivism,
constructionism, and situated leaming, focuses on learners actively participating in the
learning environment and creating personally meaningftil cognitive tools for leaming.
Chapter 2 focuses on virtual reality, its technologies and the concepts that have informed and
influenced its research. We argue that virtual reality offers a radically different perspective on
CALL, as it immerses the leamer in an environment where she can experiment more
intuitively with resources and interact in a more meaningful way with the target language
community than in traditional CALL paradigms. We discuss some of the central concepts of
virtual reality, such as interactivity, awareness, and presence, and conclude that virtual reality
and leamer autonomy present an ideal combination for the creation of CALL envirormients.
Chapter 3 looks at one text-based virtual environment in more detail, the object-oriented
Multiple-User Domain (MOO). We examine its technical and conceptual implications for
interactivity with resources and interaction with other learners. It emerges that text-based
synchronous communication can support the development of language and linguistic
awareness.

Chapter 4 provides a comprehensive empirical analysis of tandem learning in the MOO. We
describe the organisational and institutional framework for a bilingual tandem project. As in
Chapter 1, we explore various aspects of learner autonomy in three different sections. First,
we look at several aspects of awareness and learners’ attitudes to the learning process. We
examine whether MOO discourse is perceived as spoken or written discourse, and the effect
this has on processes of monitoring and evaluation. Looking at our corpus of MOO
transcripts, we analyse the aspects of self-correction and re-use of material, and what insights
learners got into their target language from looking at their partners’ interlanguage. We
investigate the use of online learner diaries in a separate subsection, before we review the
perceived benefits of tandem learning in the MOO and its stress-reduced atmosphere.
Second, we look at various aspects of collaboration and interaction; topic negotiation and
initiation, error correction, repair strategies, input modifications, and bilingualism.
Particularly topic initiation, repair strategies, and input modifications offer valuable data
about reciprocal support in tandem partnerships. Error correction and bilingualism are core
principles o f e-mail tandem learning and are re-evaluated in the MOO environment.
Third, we examine aspects of learner experimentation and participation. Here we discuss
object creations and the importance of virtual identity, and conclude that it can lower the
affective filter and facilitate subsequent analysis of MOO discourse. The concept of
indexicality is central to a discussion of virtual reality, as it emphasises the situatedness of
communication. The use of referential language shows that the majority of our learners
formed mental models o f the virtual environment. We finally look at the issue of learner
control, a central aim of approaches based on learner autonomy. Here we found that most
learners felt more in control in the virtual environment than in other face-to-face
communication with native speakers or in the classroom.
In the Conclusion, we summarise our argument and present some design guidelines for the
creation of online CALL environments. We argue that CALL environments need to be based
on a combination of learner autonomy and virtual reality concepts. Regarding our empirical
research, we conclude that the major benefit of tandem learning in the MOO lies not so much
in interpersonal interaction with native speakers, but in the MOO’s ability to encourage
intrapersonal interaction within the learner.
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Introduction
The topic of this thesis has been influenced and informed by a variety of
technological and pedagogical developments in second language acquisition in
general and computer-assisted language learning (CALL) in particular. While
many early attempts at CALL research either overemphasised pedagogy at the
expense of technology or technology at the expense of pedagogy, we recognise
that neither an exclusively technology-focused nor an exclusively pedagogyfocused approach fully exploits the potential of CALL. Our work was particularly
influenced by a close involvement in the Intemational Tandem E-mail Network
in Bochum and the e-mail projects that have been conducted since 1996 at the
Centre for Language and Communication Studies at Trinity College, Dublin. This
research resulted in a comprehensive evaluation of tandem language learning by
e-mail (Little et al., 1999). Since 1995, we have also explored the potential of
synchronous communication modes for tandem learning, in particular objectoriented Multiple-User Domains (MOOs). To our knowledge, there has not been
a comprehensive evaluation of tandem learning in the MOO. The first aim of this
thesis is therefore to give a substantial account of how learners learn languages in
synchronous text-based virtual environments.
The basis for our theoretical approach and our empirical research lies in the
concept of learner autonomy. We do not understand learner autonomy as
synonymous with self-access learning or self-instruction, although autonomous
language learners may frequently prefer these learning modes over traditional
classroom learning. Learner autonomy, in the sense that we define it here, refers
to the development of a capacity in the language learner, where the teacher,
teaching assistants, peers, native speakers, and the learning environment all play
important roles. It recognises the importance of these factors to help learners
become more successful language learners who are able to take responsibility for
1

their own learning and take control of their learning process. Learner autonomy is
thus seen as a capacity that needs to be developed, not as an ability that all
learners already possess.
The first and - in many theorists’ and practitioners’ views - foremost focus of
learner autonomy has been on the development of language, linguistic, and
learning awareness. In this respect, the written channel can play an important
part. A second focus has been on interaction and collaboration between peers,
learners and teachers, and learners and native speakers. A third focus of leamer
autonomy has been on the learner-centred classroom, where learners are able to
experiment and participate in determining goals and course-content to as large an
extent as possible. Here, clearly, many institutional problems can occur in this
kind of support. We shall just mention the problem of appropriate language
classroom allocations and the often large classes that are often perceived as
severely hampering a learner-centred environment.
Leamer autonomy now plays an increasingly important role in CALL theory and
research. CALL has moved from seeing the computer as a tool to the notion of
using computers to create a virtual community of learners. This concept - similar
to early developments in interactive multimedia - is in danger of being blurred by
definitions of virtual environments that do not take into account the large body of
existing research on virtual reality (VR) and computer-mediated communication
(CMC). We can therefore say that a second aim of this thesis is to provide a
theoretical and practical framework and a set of guiding principles for the design
of Internet-based virtual environments for CALL.
In Chapter 1, we begin by exploring the concept of leamer autonomy from three
distinct yet interrelated perspectives. Our first view focuses on Kelly’s personal
constmct psychology as a basis for a leamer-centred approach to language
learning. The notion that leaming in general and language leaming in particular
2

needs to focus on the learners’ attitudes to and beliefs about the learning process,
their personal constructs of the learning process, emphasises that learners need to
be encouraged, and even forced, to continuously and systematically analyse their
own learning process and learning strategies. This confrontation with their own
learning can be particularly well supported through the medium of writing, as for
example in learner diaries and the self-monitoring and self-evaluation of learnerproduced data in the L2.
Our second view starts with the Vygotskian notion of the zone of proximal
development (ZPD), and focuses on the importance of collaboration and
interaction in language leaming, be it with peers, the teacher, or native speakers.
Following Vygotsky, Bruner and others have proposed the concept of
scaffolding, in which more knowledgeable peers can provide support in a
challenging yet manageable environment for learners to improve their L2
proficiency. Another benefit of collaborative language leaming approaches has
been seen in the potential for increasing language and linguistic awareness, such
as in collaborative writing tools. In this way, a social interactive view of leaming
is closely linked to an individual-cognitive view as explored in our first view.
The third view is based on experimentation and participation in a learner-centred
classroom. This notion in many ways combines an individual-cognitive with a
social-interactive view of leaming, as learners need to be put into a position
where they can perceive the language classroom as an experimental laboratory
that provides incentives to experiment with language and leaming. This process
should not be restricted to experimentation with authentic materials (as in datadriven leaming) in an otherwise not leamer-centred classroom. Learners need to
be able to participate in such a way in the creation of their language leaming
environments that these fulfil a personally meaningful purpose. As this view is
closely related to recent leaming models such as activity theory, constmctivism,
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constructionism, and situated learning theory, which also play an increasingly
important role in CMC and Human-Computer Interaction (HCI) research, we
consider how these additional views can enhance and inform our view o f learner
autonomy in general, and an experimental and participatory view of learning in
particular.
After having looked in detail at these three views o f learning, we examine the
history and concepts of CALL in more detail. Although still a relatively young
research area, we can see a development from seeing computers as tools to the
notion of virtual environments. As in mainstream second language acquisition
research, learner autonomy is more and more seen as an important theoretical
framework for the design and implementation of CALL software. We conclude
Chapter 1 with a practical example that combines the principles of learner
autonomy and CALL, the tandem language leaming concept as operationalized
by the International Tandem E-mail Network in Bochum, Germany. This
concept, in modified form, also formed the basis for our empirical research as
discussed in Chapter 4. In tandem leaming, leamers with complementary L1-L2
combinations engage in bilingual exchanges, either face-to-face or by e-mail.
Based on our discussion of CALL history, it seems only the next logical step to
explore the implications of online virtual environments for language leaming in
more detail. However, so far this has not happened in an organised way, although
there is a large number of existing theoretical frameworks and empirical research
data from other areas. In Chapter 2, we therefore explore both the technological
developments in VR and the concepts that have arisen from these or have had a
significant impact on VR. We start with an overview of VR tools, be they textbased, graphics-based, or developments in multisensory interfaces. We see that
recent implementations of VR have more and more focused on task-orientation
rather than fiill-body immersion in a virtual space. In this respect, we argue that
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text-based VR not only presents a preliminary step towards graphics-based
environments, but has a great potential as a learning environment itself.
In section 2.2, we look at VR as a concept. Beginning with a critical evaluation of
interactivity, we argue that VR influences human-computer interactivity, the way
we look at computers and use them, as well as human-human interaction over
computer networks, summarised under the term computer-mediated
communication (CMC). VR as a user interface provides an intuitive access to
computer resources by using “natural semantics” (see Brown, 1993; Feldman,
1993; Bricken, 1990c; Bricken, 1991; Bricken, 1990a; Bricken, 1990b; Winn,
1993a). A discussion of Gibson’s notion of affordances is followed by a look at
three user interface paradigms: direct manipulation, hypertext/hypermedia, and
conversational interfaces, and we argue that all three can be integrated and can
work together in a multimodal approach. We also discuss the integration of
anthropomorphic agents, or bots, that can support the implementation of natural
language processing (NLP) tools.
VR emphasises the importance of a shared space for interaction. In this way, it
possesses a greater potential for CMC than most existing two-way audio and
video conferencing tools, as it includes the shared space as a frame of reference.
The concept of presence has become a central idea in CMC and is discussed in
some detail. Chapter 2 concludes with a meta-analysis of VR applications in
language learning.
In Chapter 3, we look at the text-based VR tool that was used for our empirical
research, the MOO. This chapter is organised along the same lines as Chapter 2.
Thus we start with by looking at the MOO as an interface, before examining the
implications of an originally text-based interface for interaction and
collaboration. Finally, we look at CALL applications of the MOO and some

5

research on MOOs and tandem learning. Although there is very little empirical
research available, its results are encouraging.
Finally, Chapter 4 discusses the results of the empirical research project that we
conducted in 1999/2000. After giving an overview of the organisational and
pedagogical framework of the project, we discuss selected results from the
project in similar sections as in Chapter 1. This means that in section 4.2, we look
at various aspects of language and linguistic awareness and learner attitudes to
and beliefs about the language process. We examine learners’ perceptions of
MOO discourse as spoken or written language; their ability to monitor and
evaluate input and output; self-correction; their attention to correction and
feedback; insights gained from their partners’ use of the L2; the use of diaries and
metalinguistic awareness; perceived benefits of the MOO for language learning;
and the MOO as a stress-reduced learning environment. In section 4.3, we focus
on aspects of interaction and collaboration, such as topic negotiation; error
correction and reciprocal encouragement; repair strategies, input modifications;
and bilingualism. Our final section, 4.4, deals with the evidence for
experimentation and participation in a shared framework of reference. We look at
object creation; MOO identity; indexicality; and finally, one of the central
objectives of learner autonomy, how learners assume responsibility for and take
control of the learning process. Each section in Chapter 4 is followed by a
summary of the findings. Our empirical research does not purport to be
exhaustive, but rather to provide promising starting points for further research.
In our conclusion, we discuss the relationship between learner autonomy and VR.
We first provide a set of guidelines for the design of online virtual environments,
drawing from our previous chapters and suggestions from our learners, and
secondly evaluate the usefulness of our VR tool, the MOO, for future language
learning projects within a tandem learning context.
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Our appendices contain the relevant student data (Appendix A); two sample
MOO transcripts (Appendix B); the versions of the Tandem booklet given to Irish
and German students (Appendix C); the versions of the Tandem questionnaire
administered to Irish and German students (Appendix D); our interview questions
(Appendix E); and finally some sample screen shots of the MOO program
(Appendix F).
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1. Learner autonomy and computer-assisted language learning
In this chapter, we will first introduce a prominent concept in second language
acquisition today, learner autonomy. We will explore three of its central ideas. In
our first sub-section, we will look at an individual-cognitive view of learning
emphasising reflection and awareness as suggested by Kelly in his psychology of
personal constructs. In the second sub-section, we will examine a socialinteractive view of learning as proposed by Vygotsky. In our third sub-section,
we will focus on the view of the learner as an experimenter with authentic target
language (TL) materials through the use of exploratory tools in authorable
environments. The important issue of teacher autonomy is treated in a separate
sub-section.
In the second section of this Chapter, we will focus on the relevance of learner
autonomy for CALL. In our first sub-section we will give a short overview of
CALL development. Computer-based instruction in general has benefited greatly
from instructional paradigms such as constructivism and situated learning. It is
not surprising that CALL has more and more been influenced by these models,
and in our second sub-section, we will show that there has been a shift in focus
over the past years. Behaviourist approaches are now being replaced by concepts
informed by learner autonomy and instructional theories emerging from CMC
and instructional design research. One of these frameworks, virtual reality, is
particularly relevant for second language acquisition and will be examined in
detail in Chapter 2. In our last sub-section, we will look at an example of learner
autonomy and CALL in practice: the tandem learning model.
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1.1 Learner autonomy - three basic approaches
The concept of learner autonomy has been around for a few years and even
become a buzzword within the context of language learning. Unfortunately,
however, it has also been misunderstood as being no more than self-instruction.
While it may be true that learners who are able to follow a path of self-instruction
successfully may have acquired a high degree of learner autonomy, it is also true
that self-instruction often fails to provide successful results. Some also assume
that learner autonomy in the classroom means that the teacher transfers all control
to the learners and thus becomes a redundant part of the learning process.
Consequently, learner autonomy is often described as a new methodology.
However, while the teacher may play a major part in developing autonomy in the
learners, this certainly cannot be programmed in any way.
Learner autonomy focuses on a learner-centred approach to learning, where
learners are encouraged to critically reflect on their learning process and develop
a personally meaningful relation to it. Learner autonomy is based on a variety of
philosophical, political, pedagogical, and psychological ideas. As a concept in
second language acquisition, it emerged in 1979 with Henri Holec’s Autonomy
and Foreign Language Learning (Holec, 1979). Holec defines autonomy as “the
ability to assume responsibility for one’s own affairs” and, in terms of learning,
“the ability to take charge of one’s own learning” (Holec, 1979, p. 3). In David
Little’s words,
autonomy is a capacity - for detachment, critical reflection, decision
making, and independent action. It presupposes, but also entails, that the
learner will develop a particular kind of psychological relation to the
process and content of his learning. The capacity for autonomy will be
displayed both in the way the learner leams and in the way he or she
transfers what has been learned to wider contexts. (Little, 1991, p. 4)
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Central to the concept of autonomy is a view of language learning as involving
language use. In the model elaborated by Eck, Legenhausen, and W olff (1994),
there are three different learner roles: the intentional learner, who develops an
explicit awareness of both affective and metacognitive aspects of learning; the
communicator, who continually uses and gradually develops her communicative
skills; and the experimenter or researcher, who gradually develops an explicit
analytical knowledge of the target language system and some of its socio-cultural
context.
These are also the three areas we would like to focus on here: by considering
Kelly’s theory of personal constructs with its emphasis on reflection and
awareness; the work of the Russian psychologist Vygotsky and his view that
mental capacities are determined by social interaction; and the view of Bruner
and Piaget that cognitive development is driven by active problem-solving and
involvement in the learning process and the learning environment. All three areas
raise issues that are important for learner autonomy, and also increasingly for
CALL.

1.1.1 Reflection and awareness - Kelly’s theory of personal constructs
In his theory of personal constructs (Kelly, 1955, repr. 1991), Kelly begins with
the position of constructive altemativism. This view ''emphasizes the creative
capacity o f the living thing to represent the environment, not merely to respond to
it” (Kelly, 1955, repr. 1991, p. 7). The individual can place alternative
constructions on the environment at any time. Constructs, in this context, are thus
mental patterns that are
tried on for size. They are what enables man, and lower animals too, to
chart a course of behavior, explicitly formulated or implicitly acted out,
verbally expressed or utterly inarticulate, consistent with other courses of
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behavior or inconsistent with them, intellectually reasoned or
vegetatively sensed. (Kelly, 1955, repr. 1991, p. 7)
Man constantly tries to improve this construct system. This is done by increasing
the repertory o f constructs, altering them for better fits, and subsuming them with
superordinate constructs. The incorporation of new and more precise constructs is
always measured against the existing system of constructs; when new constructs
involve substantial changes to existing substructures, integration can be a difficult
or even painful process. The yardstick for successful construct development is
predictive efficiency.
The core o f Kelly’s theory of personality has been formulated as: “a person’s
processes are psychologically channelized by the ways in which he anticipates
events” (Kelly, 1955, repr. 1991, p. 33). According to Kelly, this results in eleven
corollaries.
“7. Construction Corollary: A person anticipates events by construing their
replications." (Kelly, 1955, repr. 1991, p. 35)
For language learning, this implies that the learner adapts her existing learning
strategies to the ongoing learning process by focusing on similarity and contrast
between certain characteristics o f a new event.
“2. Individuality Corollary: Persons differ from each other in their construction
o f events" (Kelly, 1955, repr. 1991, p. 38)
This emphasises the individual differences between leamers in their interpretation
o f the learning process and in their learning strategies.
“5. Organization Corollary: Each person characteristically evolves, fo r his
convenience in anticipating events, a construction system embracing ordinal
relationships between constructs." (Kelly, 1955, repr. 1991, p. 39)
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This is one of the most important consequences of Kelly’s theory, as learners
need to be made aware of the underlying hierarchy in their personal constructs.
Should a learner decide to re-evaluate her system hierarchy, or should she, in the
interest of self-consistency, avoid the necessary changes in the underlying
concepts?
“4. Dichotomy Corollary: A person’s construction system is composed o f a finite
number o f dichotomous constructs.^'' (Kelly, 1955, repr. 1991, p. 41)
Kelly himself concedes that it is arguable whether a person’s construct system is
really composed of opposites (Kelly, 1955, repr. 1991, p. 43). What is important,
though, is that we understand that the process of developing new constructs is not
hindered by the underlying opposites, but that these opposites are a necessary part
of thinking itself
“5. Choice Corollary: A person chooses fo r himself that alternative in a
dichotomized construct through which he anticipates the greater possibility fo r
extension and definition o f this system.” (Kelly, 1955, repr. 1991, p. 45)
This position argues that, ultimately, behaviour changes can only be effected by
the learner herself, through a careful process of reflection and awareness. These
decisions have significant consequences for the learner’s motivation and success.
“6. Range Corollary: A construct is convenientfo r the anticipation o f a finite
range o f events only.” (Kelly, 1955, repr. 1991, p. 48)
Together with the Dichotomy Corollary, this implies that learners understand the
range of their personal constructs, i.e. become aware of their similarities and
contrasts to other constructs as well as filling them with meaning.
“ 7. Experience Corollary: A person’s construction system varies as he
successively construes the replications o f events.” (Kelly, 1955, repr. 1991, p. 50)
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This corollary has important implications for learning. Learning processes are not
considered as special psychological processes. Learning “is not something that
happens to a person on occasion; it is what makes him a person in the first place”
(Kelly, 1955, repr. 1991, p. 53). Learning always takes place; the question is
whether it is what the teacher anticipates or not.
“<§. Modulation Corollary: The variation in a person’s construction system is
limited by the permeability o f the constructs within whose range o f convenience
the variants lie ” (Kelly, 1955, repr. 1991, p. 54)
This refers to the difficulty of changing personal constructs that have become
impermeable to change (in language learning, we can see fossilisation as an
example). One way around this would be to change related constructs that are
still permeable, thus affecting the superordinate construct structure.
“9. Fragmentation Corollary: A person may successively employ a variety o f
construction subsystems which are inferentially incompatible with each other.”
(Kelly, 1955, repr. 1991, p. 58)
New changes to personal construct systems in many cases involve inconsistencies
with previous constructs. Learners successively employ construct systems that
may be inconsistent with each other. They need to become aware of these
inconsistencies so that their construct systems become more stable.
‘'10. Commonality Corollary: To the extent that one person employs a
construction o f experience which is similar to that employed by another, his
psychological processes are similar to those o f the other person.” (Kelly, 1955,
repr. 1991, p. 63)
This emphasises interpersonal relations, but also the importance of other people
for reflection and self-awareness. By anticipating the other person’s reaction, we
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also anticipate the other person’s reaction to our own behaviour, and this could be
continued ad infinitum. This social-interactive component is therefore important
for processes of self-awareness and reflection. Furthermore, this corollary
contradicts the postulates of behaviourism; the anticipation and interpretation of
events is more important than the event itself.
“7/. Sociality Corollary: To the extent that one person construes the construction
processes o f another, he may play a role in a social process involving the other
person." (Kelly, 1955, repr. 1991, p. 68)
This corollary is related to the previous one. People will adopt roles in a social
relationship and these imply mutual adjustment to each other in a social process.
These roles are emerging from the person’s individual construct system, are
defined in an ongoing process, happen in relation to other group members, and
can take place without reciprocation. Playing a role does not depend on the
commonality of construct systems between group members.
We can summarise Kelly’s theory and its corollaries as follows. Starting from the
position that construct systems are developed through the interpretation and
anticipation of events rather than events themselves, Kelly defines eleven
corollaries. He emphasises the importance of reflection and self-awareness for the
development of new constructs and their internal hierarchy, and thus learning.
This process can be difficult and even painful, when the demand for changes
conflicts with the demand for self-consistency. The process of construct
development can only be effected by the learner herself, in a change of her
construct system. The experience corollary emphasises that learning needs to be
understood as an ongoing psychological process; it cannot be confined to a
formalised classroom environment.
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The first nine corollaries support the notion of individual learning strategies and
the differences between learners, but we should not ignore the important social
components in Kelly’s system. In the commonality and sociality corollaries, he
emphasises the notion of the other person as a mirror for self-awareness. The
other person reacts to and reflects our own anticipation of events. In this
relationship, the mutual adjustment between communication partners can be a
vital ingredient in supporting processes of self-awareness and reflection. This is
often exhibited in assuming social roles in which partners adapt to each other in a
reciprocal activity. We can therefore say that Kelly’s theory is not restricted to a
cognitive view of learning, but also contains social-interactive elements.
Kelly also formulates some key elements in environments that would be
favourable to the formation of new constructs. These have important
repercussions for the creation of leaming environments. New environments
making “use of firesh elements” (Kelly, 1955, repr. 1991, p. 112) are more likely
to be uninfluenced by old constructs, although at the same time they need to be
plausible enough for the learner to be manageable. In this context, Kelly also
notes the importance of role-playing (Kelly, 1955, repr. 1991, p. 277). This
should be understood not as role-playing as in “at the train station” scenarios in
some language classrooms, but in the more fundamental sense of using
altemative personas to approach potentially construct-altering situations without
the negative consequences expressed in the organisational, modulation, and
fragmentation corollaries, for example in the affective domain.
A second favourable element, according to Kelly, is experimentation, trying-on
for size, a central component of the anticipation of events (Kelly, 1955, repr.
1991, p. 113). In experimentation, constructs can be tried out and controlled more
in isolation, and the consequences are limited, although the simulated scenarios
are often plausible enough to provide a connection to the non-experimental “real
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world”. This has been called transference in the language of psychoanalysis
(Kelly, 1955, repr. 1991, p. 114).
The third element is the availability of validating data (Kelly, 1955, repr. 1991, p.
114). This means that the learner needs to be provided and confronted with data
so that she can evaluate her new constructs. Only making validating data
available to learners is not sufficient; confronting them with it and forcing them
to work on it in explicit form can help to generate greater self-awareness.
Kelly also mentions conditions that are particularly unfavourable to the formation
of new constructs. One of them is threat (Kelly, 1955, repr. 1991, p. 116). By that
he means the threat of incompatibilities between constructs in a system. Here the
mechanisms of self-consistency (as expressed in the organisational, modulation,
and fi-agmentation corollaries) come into play. A second unfavourable element is
the preoccupation with old material (Kelly, 1955, repr. 1991, p. 117). This is
more likely to be organised by old constructs which are in turn more likely to be
impermeable. A third element is the lack of a laboratory (Kelly, 1955, repr. 1991,
118). Learners are more likely to take risks in an environment that does not
initially threaten their construct systems than in an environment where every new
construct might show up incompatibilities between constructs or even threaten
the consistency of superordinate structures.
We can therefore summarise some implications for the process of second
language acquisition. First, the learner needs to be confronted with her own
construct system on the basis of her own validating mechanisms, thereby leading
to much more self-awareness through reflective processes. This has obvious
implications for the role of the teacher and will be explored in more detail in sub
section 1.1.4. Second, the process of reflection is strongly influenced by
interaction between leamers and between leamers and the teacher. This socialinteractive view is explored in more detail in the next sub-section in this chapter.
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Third, a reflective process can only be supported in a non-threatening language
learning environment that allows leamers to experiment with new constructs by
assuming various roles. We should not forget that language learning ultimately
involves developing a new identity in the target language and culture (see Byram,
1988, pp. 15f). This has important ramifications for the creation of CALL
environments and, more precisely, the way leamers are enabled to form new
constructs through active experimentation in the process of learning. The position
of the language learner as researcher and experimenter is addressed in sub-section
1.1.3.
What is the contribution of Kelly’s theory of personal constructs to learner
autonomy? In the concept of learner autonomy, we assume that child
development in general is characterised by a level of mostly unconscious
autonomy, in the sense that it is not “subject to the control of external forces”
(Little, 1991, p. 20). In his discussion of personal constructs, Little adopts Kelly’s
position that the learner’s view of the world is characterised by a “continuous
process of hypothesis-testing and theory-revision” (Little, 1991, p. 17) to make
sense of the world around him. When this view of the world requires little or no
adjustment of the underlying hypotheses and theories, learning will take place
without great difficulty; when it requires substantial changes, learning will be
difficult or even painful. Kelly, in the clinical implementation of his theory in
psychotherapy, strives to confront the patient with her construct system. The
therapist attempts to raise the patient’s awareness and understanding of her
construct system, so that the patient is enabled to first identify problem areas in
her construct system, and then gradually take conscious control of construct
alterations. Adapted to the learning process, this means that the learner should
develop a capacity for conscious autonomy. In learner autonomy and second
language acquisition research, this has mostly been discussed in the context of
awareness.
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Developing awareness is a central, if not the most important concern of learner
autonomy: “the most important aspect of developing learner autonomy is
probably a growing awareness of social as well as learning processes, for teachers
as well as for learners” (Dam, 1995, p. 80). Through critical self-reflection
learners need to go beyond “recipe learning” (awareness as just another tool
presented by a transmission teacher) towards a deeper process of “meaning
transformation” (Mezirow, 1985, p. 23). This awareness can be expressed in a
number of ways. For example, language learners show certain attitudes towards
and express certain beliefs about their learning process. Learners adopt certain
roles within a learning environment that serve as scaffolds for learning while at
the same time protecting core personal constructs. Learners may develop
mechanisms for self-regulation, such as planning, monitoring, and evaluating
their own learning.
Gnutzmann (1997), in his criticism of the communicative approach, formulates
five hypotheses, four of which concern the concept of awareness: “Thinking
about language as an area of learning has been neglected” (ibid., p. 69);
“Thinking about language can and should be introduced in the primary school
and maintained throughout the pupils’ school lives” (ibid., p. 70); “Thinking
about language also means ‘considering the relations between mother tongue and
foreign language, both inside and outside the classroom’“ (ibid., p. 70); and
“Thinking about language must refer to the use of language in a cultural context
and is therefore also intercultural learning” (ibid., p. 70). These statements reflect
an ongoing discussion about different aspects of awareness, of which we will
give a short overview.
Awareness has been discussed on a variety of levels. Let us first look at the terms
of language and metalinguistic awareness. Titone (1994; cited in Masny, 1996,
p. 14) distinguishes between language awareness and metalinguistic awareness:
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“Language awareness is characterized as imphcit, caused by cognitive maturation
and appearing prior to formal schooling”, whereas metalinguistic awareness is
seen as a “formal, rational, intentional, declarative knowledge common to
languages, appearing at age 12, after exposure to formal schooling”. In an earlier
publication, Titone (1993, pp. 84-5) contrasts language awareness and
metalinguistic consciousness. He associates the term language awareness with
implicit, unanalysed knowledge, whereas the term metalinguistic consciousness
refers to explicit knowledge and deliberate control in L2 performance. Titone’s
distinction reflects the much-debated issue of implicit and explicit learning.
Krashen’s Monitor theory (Krashen, 1976; Krashen, 1981; Krashen, 1982)
suggests that when L2 learners speak they initiate utterances using implicit
knowledge which has been acquired; conversely, they use formally learned
knowledge systems (explicit knowledge) to Monitor, or edit their output
(Krashen, 1982, p. 15). This theory has been criticised for a number of reasons
(see, for example, Larsen-Freeman & Long, 1991, pp. 245-9). Krashen claimed
that by asking subjects whether they based their grammaticality judgements on
“rule” or “feel”, he could distinguish acquired from learned knowledge.
However, McLaughlin (1978) argues that a methodology based on “subjective,
introspective and anecdotal evidence” (Larsen-Freeman & Long, 1991, p. 245) is
highly unreliable, which has subsequently been admitted by Krashen (1979, 1513). Other criticisms of Monitor theory have been directed at the problematic and
often circular theoretical relationship between learning/acquisition and natural
order/monitor. This also made the interpretation of empirical research
problematic, as in studies by Fuller (1978) and Krashen et al. (1976) that did not
correspond to initial predictions (for a summary of criticism on Monitor theory,
see (Larsen-Freeman & Long, 1991, p. 248-9).
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A more continuous theory has been formulated by Faerch et. al. (1984, p. 202).
At the implicit end of the spectrum, learners would use but not reflect on a rule.
With more explicit knowledge, learners will realise that their speech is (or is not)
in agreement with a rule. With even more explicit knowledge, learners can
describe the rule in their own words. Finally, learners with ample explicit
knowledge may be able to describe the rule using technical metalinguistic terms.
Along this spectrum, leamers may differ greatly in their ability to employ explicit
knowledge through self-awareness.
Masny (1997, p. 105) provides a different definition of the terms:
Language awareness has been proposed as an interface mechanism to
promote heightened awareness of language forms between the first
language (LI) and the target language (TL) and thereby assist secondlanguage (L2) leaming. Linguistic awareness or metalinguistic
awareness, on the other hand, is an indicator of what leamers know about
language through reflection on and manipulation of language.
According to Pratt and Grieve (1984, p. 2), language awareness is “the ability to
think about and to reflect upon the nature and functions of language”. Little
(1997a) has rightly focused on two quite different senses of language awareness.
In a more general educational sense, language awareness refers to what Donmall
(1985, p. 7) has called “a person’s sensitivity to and conscious awareness of the
nature of language and its role in human life”. In a psycholinguistic sense,
language awareness refers to “the ‘awareness’ that leamers have of language,
independently o f conscious reflection on language” (Nicholas, 1991, p. 78). Thus,
for Little (1997a, p. 93)
[l]anguage awareness in the psycholinguistic sense is part of our innate
capacity for acquiring and processing language, whereas language
awareness in the more general educational sense is knowledge about
language that is imparted to leamers through schooling.
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Similarly, Donmall (1985, p. 7) distinguishes between two goals of teaching
language awareness:
[MJaking explicit and conscious the knowledge and skills pupils have
themselves built up in the course of their experience of language, and
developing powers of observation and purposeful analysis of language in
their immediate environment and more widely in the world.
Scribner and Cole (1981) see metalinguistic activity as “a highly developed range
of knowledge and skills”, and Gass (1983, p. 276) describes metalinguistic
awareness as “some ability on the part of the speaker to view language [...] in and
o f itself and to perform certain operations on it”. Vygotsky (1986, p. 184)
emphasises the importance of schooling, particularly instruction in grammar and
writing, for the development of consciousness, which he describes as a
phenomenon that unifies attention, intention, memory, reasoning, and speech
(Bakhurst, 1991; also see Nardi, 1996a, p. 11). In learning a foreign language a
“child becomes more conscious and deliberate in using words as tools of his
thought and expressive means for his ideas” (Vygotsky, 1986, p. 160). Similarly,
Masny (1996, p. 14) states that “metalinguistic awareness emerges at a certain
age either in relation to reading and writing and/or formal schooling” (also see
Gombert, 1992, p. 190). In Masny’s (1997, p. 106) definition, linguistic or
metalinguistic awareness
refers to individuals’ ability to reflect on, and match intuitively, spoken
and written utterances with their knowledge of the language. This tacit
knowledge is made explicit through outward expression ranging fi*om
spontaneous self-correction to explicit reflection in the production of
utterances. This means that individuals are able to extract themselves
from the normal use of language and focus their attention on the
functions and forms of the language being manipulated. Individuals are
said to exhibit linguistic awareness, for example, in decoding ambiguous
sentences, in editing text or in making explicit judgements of wellformedness on spoken or written utterances. Explanation by means of
giving rules is not a sine qua non of metalinguistic awareness.
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Explanation of rules is an extreme form of observable performance along
the linguistic awareness continuum.
Gombert (1992) views metalinguistic awareness as a subfield of metacognition,
as defined by Flavell (1976, p. 232): “Metacognition refers to one’s own
knowledge concerning one’s own cognitive processes and products or anything
related to them, e.g. the learning-relevant properties of information or data”. In
this sense, awareness has been related to more general cognitive processes such
as learning strategies: “Learners who are capable o f studying their own ideas and
strategies in dealing with a problem are more likely to look for guidance and
facilitating strategies that promote their learning and to be cognitively engaged”
(Ngeow, 1999, p. 302; also see Mia & Walter, 1995; Wenden & Rubin, 1987).
Simmons (1996) indicates the importance of diaries and record-keeping for
increasing the repertoire of learner strategies and awareness, and Raeithel and
Velichkovsky (1996, p. 211) emphasise “the necessity of public records of one’s
own course of action for self-reflective
work”.
7
Ridley (1997, p. 19), in her study of reflection and learner strategies in language
learning, focuses on three elements of autonomy: first, learners “may develop
their own preferred approach to learning, whatever the external influences, for
example teaching methods or other constraints of the learning environment, are”.
This coincides with Kelly’s individuality corollary and emphasises individual
learning strategies. Second, Ridley acknowledges that the ability for reflection
not only affects the anticipation of new events, but also the actual task
performance; reflective processes help to interpret the performance and adjust the
personal construct system. Third, learners need to develop an “ability for self
regulation”, which refers to planning, monitoring, and evaluating their learning
and performance behaviour. Part of this is supported by self-awareness, which like Kelly’s approach - is seen not only as a cognitive, but also as a socialinteractive process. The issue of teacher involvement in developing strategy
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awareness is crucial and has been discussed in terms of “instructional
conversation” (Tharp & Gallimore, 1988), “learner training” (Dickinson, 1992;
Esch, 1997), or “learner counselling” (Gremmo & Riley, 1995; Kelly, 1996;
Voller, 1997).
Other authors have focused on the importance of cultural awareness. Wolff
(1994, p. 12) suggests that language awareness can be extended to cultural
awareness “i.e. promoting the student’s ability to become aware of his or her own
and the foreign culture”, and Lazenby Simpson (1997) has emphasised the
importance of cultural and pragmatic awareness for the achievement of pragmatic
competence (for a discussion of cultural awareness and CALL, see Bishop,
1999).
In summary, we can say that there is httle terminological stability among
theorists about the terms language and linguistic awareness. The following
distinction seems useful for our purposes. I will use the term language awareness
on the one hand to refer to an innate capacity of the learner, whereas I see
linguistic and metalinguistic awareness on the other hand as being developed
through formal schooling, especially through formal reading and writing
instruction. The term metacognitive awareness can be used to describe more
general cognitive strategies that the learner employs and is often related to a
process of negotiation with the teacher. Cultural awareness, increasingly since the
implementation of the communicative approach, can be seen as a focus on the
pragmatic and cultural constraints on language use.
We have indicated the importance of writing for the development of language
awareness and linguistic or metalinguistic awareness. Gnutzmann (1997, p. 69)
criticises the overemphasis on “instrumental communicative competence in oral
communication” in the communicative approach. Olson (1994) reverses the
classical assumption that writing represents speech and argues that writing is
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rather a model for speech. Writing and reading provide a model for thinking
about speech and language. This is supported by studies on illiterates (Scholes &
Willis, 1991). Writing and reading provide an analytical insight into how
language is constructed. In second language learning, this can be enhanced by
providing opportunities for learners to constantly compare LI and L2. The
sustained contrastive analysis of both languages in writing supports
metalinguistic awareness and thus learner autonomy. We can distinguish between
two quite distinct views on writing, written text as a product and writing as a
process.
In the first and more historical sense, written language serves as an “external
memory” (Wells, 1981c, p. 242). The permanence of the medium means that text
becomes a future learning resource and retrievable for reflective learning
activities. Writing allows “experience to be recorded in a permanent form and so
communicated to others who are removed in time and space. It also provides a
means for reflecting upon experience - for working out ideas and feelings away
from the pressure of face-to-face communication” (Wells, 1981a, p. 1). Wells
(1992, p. 122) points out that
by making a record of text of thought available for reflection, and, if
necessary, revision, a written text serves as a ‘cognitive amplifier’
(Bruner, 1972), allowing the reader or writer to bootstrap his or her own
thinking in a more powerful manner than is normally possible in speech
and that in writing
the individual is made most aware of the symbolising function of
language, and of the power that it has to capture experience so that it may
be considered, questioned and modified in the interests of increased
understanding and future applications. (Wells, 1981c, p. 254)
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The second advantage of writing is connected to “the development of learners’
metalinguistic awareness, which is essential for reflection on language learning
and language use, and thus a precondition of learner autonomy” (Little,
forthcoming, p. 12). In Little’s words, “writing makes language visible and at the
same time takes it ‘offline’" (Little, forthcoming, p. 12) and Wells has noted “the
increased level of cognitive functioning which is encouraged by the more
detached and critical attitude to experience that use of the written language
promotes” (Wells, 1981c, p. 242); learners are able to detach themselves from
their writing much more easily than from speech. This process is connected to the
emergence of literacy in formal schooling (Vygotsky, 1986, p. 184). Olson
(1977) has suggested that in mastering the written mode the child acquires
“higher order cognitive skills, since, in this mode, meaning is found in the text
alone and is independent of the interpersonal and pragmatic pressures which
contribute to the exchange of meanings in speech” (Wells, 1981a). Gombert
(1992, p. 190) argues that “[i]n our societies, it [a command of reading and
writing] thus plays a trigger role in the appearance of metalinguistic awareness”.
Similarly, Wells (1981c, p. 242) emphasises “the increased level of cognitive
functioning which is encouraged by the more detached and critical attitude to
experience that use of the written language promotes”. We can say that writing
supports learners in becoming more detached from their own production and their
learning processes: it makes these processes more visible than speech, and
encourages metalinguistic awareness.
Whereas in oral communication, meaning is defined by an interplay of speaker,
recipient, and context, in writing, to some extent, readers try to infer meaning
from the text alone. This can lead "to the development of a greater awareness of
the absfract relationship between language and experience and a greater
willingness to exploit the symbolic possibilities inherent in language” (Wells,
1981c, p.244-5; also see Olson, 1977). Olson argues that the acquisition of
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literacy thus serves as a tool and an incentive for higher levels of analytic
thinking and formal reasoning. The reduction in context is not necessarily
detrimental to learning, as learners’ “attention can be devoted exclusively to the
formulation of the message” (Wells, 1981c, pp. 243-244).
This is not to say that writing does not entail complex interactions between
sender, receiver, and context:
[VJarieties of spoken and written language differ only in the extent to
which they attempt to achieve autonomous and explicit representation of
meaning in the form of the message alone. Through processes of writing,
learners are thus required to develop those literacy skills that we most
associate with higher cognitive skills. This involves a greater awareness
of their learning processes, and greater metalinguistic awareness. (Wells,
1981c, p. 244; also see Olson, 1991)
Good examples for the implementation of writing in the language classroom can
be found in the work of Dam (1995; 2000), Thomsen (2000) and Thomsen and
Gabrielsen (1991; also see Little, 1997c; Little, 1997a). Their focus on learner
diaries and similar records serves as an external memory, while the creation of
posters and other documents in the target language increases metalinguistic
awareness. We can summarise by saying that written texts can serve as an
interface between two kinds of awareness:
[0]n the one hand, written texts are a resource that can be drawn on
when speaking, so that they support communicative use of the spoken
language and thus the development of language awareness in the
psycholinguistic sense; and on the other, they provide a focus for the
development, via analysis and evaluation, of language awareness as
knowledge about the target language. (Little, 1997a, p. 102)
Rather than just serving as a tool for conveying information, written text can be
thought of as a cognitive tool (Little, 1999), cognitive amplifier (Bruner, 1972),
or thinking device (Lotman, 1988).
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Recently, language learning projects have turned to implementing collaborative
writing technologies. Early media theorists predicted that the shift away from
orality in new media, particularly in computers, necessarily brings with it social
alienation and a lack of interpersonal involvement in the dissemination of
information and participation in entertainment and teaching activities (see
McLuhan, 1967; Ong, 1982; Scholes & Willis, 1991). However, collaborative
writing has added a social and pragmatic dimension to the writing process
(Murray, 1992a). The use of asynchronous writing environments such as
Daedalus Interchange (see, for instance, Slatin, 1992; Colomb & Simutis, 1996;
Warschauer, 1996a; Kreeft Peyton, 1999; Hanson-Smith, 1999b) and
synchronous “chat” environments (Chan, 1996; DiMatteo, 1991; DiMatteo, 1990)
for language learning transforms our traditional perceptions of writing and
literacy, as they introduce a number of new elements into the writing process or
make these more prominent: e.g. authentic audience, environments, cultural
contexts. We will discuss some of these environments in Chapters 2 and 3.
In this sub-section, we have introduced Kelly’s psychology of personal constructs
with regard to the concept of learner autonomy. We made the point that its main
importance lies in its emphasis on the personal constructs that each learner brings
to the language learning process. These need to be laid open and explored, so that
the learner can become an intentional learner, one who develops language and
linguistic as well as metacognitive awareness (see Bruner, 1986, p. 129).
We argued that the medium of writing is particularly appropriate for the
development of metalinguistic awareness, on the one hand because it is
permanent, and on the other hand because it makes language “visible”. New
collaborative writing technologies have introduced new elements into the writing
process, and we will look at these in more detail in subsequent chapters.
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1
1.1.2 Interaction and collaboration - A social-interactive view of learning

If we look back at the definitions of learner autonomy by Holec (1979) and Little
(1991) cited in the introduction to this chapter, it would be easy to misinterpret
the concept of autonomy as a solely individual-cognitive process of independence
and self-determination. Three tendencies in language education seem to support
this: “individualization, leamer-centredness and a growing recognition of the
political nature of language leaming” (Benson & Voller, 1997). Individualisation
has been examined, for example, in individual leaming styles (Skehan, 1989) and
strategies (Chamot, Kupper, & Impink-Hemandez, 1988; O’Malley & Chamot,
1990; O ’Malley, Chamot, Stewner-Manzanaraes, Kupper, & Russo, 1985a;
O’Malley, Chamot, Stewner-Manzanaraes, Russo, & Kupper, 1985b; Oxford,
1985; Oxford, 1989; Oxford, 1990; Wenden & Rubin, 1987). This has
contributed to greater leamer-centredness in language teaching (Tarone & Yule,
1989). Political views of language leaming have been discussed, for instance, by
Illich (1971) and Freire (1970; also see Benson, 1996; Little, 1996b). In this
section we would like to argue, however, that if we limit ourselves to an
individual-cognitive view of leaming, we ignore the complex interplay between
independence and interdependence that is characteristic of leaming.
We have seen in our previous sub-section that Kelly’s theory of personal
constmcts has a clear social-interactive dimension. His commonality corollary
emphasises that other people serve as a mirror to reflect on one’s own constmcts,
while his sociality corollary argues that we assume (often complementary) roles
when we are involved in social relationships, and when we adjust to the other
person’s constmct system. We have also seen how the development of awareness
in many areas such as strategy awareness is inextricably linked to some form of
ongoing negotiation between leamer and teacher. However, in order to assess the
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importance of social interaction for language learning we require an additional
perspective.
From a biological perspective, it is certainly true that “[t]he central property o f all
life is the capacity and necessity to build, maintain and preserve itself, a process
known as autopoiesis” (Rose, 1997, p. 18). But human organisms also produce
themselves in interaction with their environment and the people that inhabit it.
The fact that human organisms simultaneously have “to be and to become” (Rose,
1997, p. 18) reflects this paradox of development, “as when a newborn infant
must be capable of sucking at the breast while at the same time developing the
competence to chew and digest solid food” (Rose, 1997, p. 18). The “interchange
between organisms and their environments” (Rose, 1997, p. 18) is reciprocal; we
can see that from a very early age human organisms are not only passively
receiving, but also actively initiating interaction with their environment
(Trevarthen, 1977; Schaffer, 1977).
This interplay between self-determination and the interaction with the
environment also applies to a more social and educational view (Newell, 1990, p.
20), and plays a major role in child development. In Little’s (1991, p. 5) words:
The developmental learning that unimpaired small children undergo
takes place in interaction with parents, brothers and sisters, grandparents,
family friends, neighbours and so on. Education, whether
institutionalised or not, is likewise an interactive, social process. For
most of us, important learning experiences are likely to be remembered at
least partly in terms of our relationships with one or more other learners
or with a teacher.
Both independence and interdependence are thus equally important for the
development of autonomy.
The work of the Soviet psychologist Vygotsky has moved more and more into the
centre of the discussion about learner autonomy and second language acquisition.
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Vygotsky has noted that the development of conscious awareness, or
consciousness in his words, is linked to our social interactions with the
environment and others, as
[t]he mechanism of social behavior and the mechanism of consciousness
are the same [...] We are aware of ourselves, for we are aware of others,
and in the same way as we know others; and this is as it is because in
relation to ourselves we are in the same [position] as others are to us.
(Vygotsky, 1979, pp. 29-30)
This process has also been described as the development of a “theory of mind”
(Bartsch & Wellman, 1995; Wellman, 1990). The reciprocal interaction we
engage in from birth is mediated through communication, and its principal tool is
language. The question is whether general cognitive development and first
language acquisition interact at some level, or whether these are separate
processes.
Vygotsky (1978; 1986) argues that “higher cognitive fimctions (those that are
unique to humans) are internalized from social interaction, which is shaped by
language” (Little, 1999, p. 80). Vygotsky sees three stages in the development of
speech: external speech, egocentric speech, and inner speech (Vygotsky, 1986, p.
86). For him, speech progresses from external interaction to internal interaction
(ibid., pp. 34-5). In this progression, language more and more becomes a
cognitive tool, “a key resource by which we effectively redescribe our own
thoughts in a format which makes them available for a variety of new operations
and manipulations” (Clark, 1998, p. 178).
Vygotsky’s emphasis on social relationships in the development of mental
abilities and thus also learning underlines the importance of peer support for any
form of learning. Central to his theory is the idea of
the zone o f proximal development. It is the distance between the actual
developmental level as determined by independent problem solving and
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the level o f potential development as determined through problem
solving under adult guidance or in collaboration with more capable
peers. (Vygotsky, 1978, p. 86)
For second language acquisition, then, the Vygotskian approach stresses the need
for a collaborative learning environment where learners are enabled and
encouraged to interact with and support one another, a public space characterised
by interaction and collaboration.
In this context, Bruner and others (Bruner & Ratner, 1978; Ninio & Bruner,
1978) have proposed the notion of scaffolding, which describes the activities of
the more knowledgeable peer in Vygotsky’s ZPD. Bruner views scaffolding
mainly as grounded in modeling theory (Bruner & Ratner, 1978; Cazden, 1983),
while others place more emphasis on the child’s or learner’s cognition and see
scaffolding mainly as giving the child/leamer new possibilities to consider
(Graves, 1983). In Bruner’s view, scaffolding should provide
the child with hints and props that allow him to begin a new climb,
guiding the child in next steps before the child is capable of appreciating
their significance on his own. It is the loan of the [adult’s] consciousness
that gets the child through the zone of proximal development. (Bruner,
1986, p. 132)
The relationship between novice and expert has also been discussed in the
context of activity theory by Rogoff and Gardner (1984, p. 116, my italics):
The instruction occurs in the interaction between novice and expert, who
together structure their communication so that the novice is brought into
the expert’s more mature understanding o f the problem. They jointly
manage the transfer of responsibility for the task so that the novice is
participating at a comfortable yet challenging level in the problem’s
solution. The expert revises the scaffolding for the learning as the
novice’s capabilities develop, adjusting the support for the novice’s
performance to a level just beyond that which the novice could
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independently manage. (Rogoff & Gardner, 1984, p. 116, my italics;
also see Nardi, 1996a, pp. 11-2; Bellamy, 1996, p. 131)
These views might be interpreted as implying a Socratic view of learning, where
the learning goals are clearly pre-defmed by the more knowledgeable peer.
However, it is questionable whether some objective truth can be transferred from
a more knowledgeable peer to a less knowledgeable, such as in a teacher-leamer
relationship (Fosnot, 1996a, p. 21).
Camboume (1988) describes scaffolding as “raising the ante” and sees
scaffolding as a conversation to help learners, first by focusing on the learner’s
conception, second by extending or challenging this conception, third by
refocusing and encouraging clarification, and fourth by redirecting the learner by
offering new possibilities for consideration (also see Fosnot, 1996a, p. 21). This
reflects quite a different view. The focus on learners’ conceptions, similar to
Kelly’s approach described earlier, is in our view vital for the success of
scaffolding, not only between teacher and learner, but also between learners in
peer support. With Barnes (1976, p. 80) we would argue that “[w]e educate
children in order to change their behaviour by changing their view o f the world.
We want to change the way they perceive the world they live in, not so that they
will carry out our purposes, but so they can formulate their own purposes, and
estimate their value’'’ (my italics). It is not the case that the learner of a second
language has nothing to offer in the learning process. There are at least two types
of knowledge the learner already possesses when beginning a second language:
“knowledge of how conversation works and knowledge of the world which [the
learner] can share with the native speaker of his target language. Even as a
beginner, therefore, the learner of a foreign language has quite a lot of usable
knowledge” (Devitt, 1986, p. 17; also see Devitt, 1989, p. 7). The interaction
between what Barnes (1976, p. 81) has called “school knowledge” (“the
knowledge which someone else presents to us”) and “action knowledge” (“that
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view of the world on which our actions are based”) forms therefore an important
part of scaffolding and of the learning process in general.
Corrective feedback can, similarly to scaffolding, provide more than mere
correction: An
important consequence of feedback is that by comparing the verbal
formulation actually transmitted with the initial meaning intention, a
speaker has the opportunity to become more aware of his own thoughts
and to modify and develop them. This is even more true of writing,
where there is greater opportunity for correction and revision. (Wells,
1981b, p. 62)
Feedback, particularly written feedback, can therefore work towards the
development of greater language and linguistic awareness.
We thus come to the specific issues of collaboration and social interaction in
language learning, in particular the importance of group work and peer support in
language learning. As we have indicated, social interaction and collaboration are
closely linked. Within the communicative approach one of the major
achievements has certainly been the greater focus on language learning as
language use:
Understanding language involves more than attending to the words and
sentences that are spoken or written: unless we look beyond the forms to
the intentions that they realise - the experiences that are referred to, the
purposes that give rise to them and the situations in which they occur we shall not achieve a full understanding, either of the sentences
themselves or of language as a human phenomenon. Neither shall we be
in a position to discover how it is that the human infant, initially
uninformed as to what a language is or what it is for, rather rapidly
masters sounds, words and sentences through interacting with his
immediate family in the furtherance of various types of collaborative
activity. (Wells, 1981b, p. 23)
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The communicative function of language was put into the foreground, although,
as we discussed in sub-section 1.1.1, this was often pursued without attending to
issues of language and linguistic awareness. Dominant versions of the
communicative approach also tended to overemphasise oral communication at the
expense of written communication (see p. 23).
It is essential for the language learner to interact with and in the target language
as much as possible. In order to develop the learners’ control of the target
language system, we need to foster what Krashen (1981, p. 1) has called
“meaningful interaction in the target language - natural communication - in
which speakers are concerned not with the form of their utterances but with the
messages they are conveying and understanding” (also see Little & Grant, 1986).
Although the interaction with authentic resources, which we will discuss in our
next sub-section, is certainly important, learners certainly need social interaction
with peers or native speakers: “passive input, such as that provided by television,
is not sufficient for language acquisition to take place; acquisition requires
person-to-person interaction, for example, between parent and child.” (Johnston,
1999a, p. 57).
For Little et al. (1989, p. 2), language learning is fostered by contexts rich in
opportunities for interaction in and with the target language. As described earlier,
social interaction such as exchanges with proficient speakers, “scaffolding” and
indirect corrective feedback parallels even pre-linguistic child-mother interaction.
When social interaction is meaningful to the learner, it becomes psychological
interaction; TL input is psychologically processed so that it interlocks with and
modifies the learner’s existing knowledge (Little et al., 1989, p. 5). Recently,
content-focused interaction has been examined in terms of an authentic audience;
“interaction - that is, the availability of authentic audience - is a necessary
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(though perhaps not sufficient) condition for learning” (Johnston, 1999a; also see
Spolsky, 1989).
Nunan (1992a) has emphasised the importance of collaboration and group work
for language learning. He argues that collaborative learning encourages learners:
- to learn about learning, to leam better and
- to increase their awareness about language, and about self, and hence
about learning;
- to develop, as a result, metacommunicative as well as communicative
skills;
- to confront, and come to terms with, the conflicts between individual
needs and group needs, both in social, procedural terms as well as
linguistic, content terms;
- to realise that content and method are inextricably linked, and
- to recognise the decision-making tasks themselves as genuine
communicative activities. (Nunan, 1992b, p. 3)
Here, we can see again the strong connection between group collaboration and
language and linguistic awareness. Raeithel and Velichkovsky (1996, p. 211)
have argued that “any collaborative technique may also be used as a means for
self-reflection and self-regulation”.
In a report on collaborative and competitive learning, Good and Brophy (1987)
report that of 41 studies, 26 reported greater learning through co-operative
collaboration, 14 found no significant differences, and only one study reported
greater learning in a competitive scenario. Similarly, Slavin (1983, p. 128) argues
for the importance of peer interactions. We can sum up with Wolff (1994, p. 8);
The importance of group work in language learning has been stressed
both in second language acquisition research (peer corrections are more
efficient than teacher corrections) and in social psychology (the facesaving nature of group work). It has also become clear, however, that
group work is efficient only when the tasks the group has to fulfil are
authentic.
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Collaboration not only needs to be co-operative, but also structured in some way
to make it effective. Let us look at one example of collaboration in the language
classroom.
In Dam’s (1990) view collaboration is the mode of interaction most apt to
promote learner autonomy. When we move from a teacher-centred to a learnercentred classroom, it is “not just useful but necessary to underline this change in
roles by changing the focus from the teacher and the blackboard to the learners
themselves” (Dam, 1995, p. 42). Group work and collaboration, in this respect,
facilitate the move towards leamer-centredness. In her classroom, the students
work in groups, deciding on content and structuring it. Dam herself sets the initial
boundaries. Learners (and teachers) have to keep a log of their work in a diary.
Apart from individual diaries, learner groups present posters to the class,
containing the work that they have done in groups. After group work, learners
compare notes, evaluating what went well or not so well in the session, what they
want to improve, and how they want to proceed. At the end of each session,
groups will share more general problems and issues that have arisen in group
work. Naturally, the roles of learners and teachers change in this context. Dam
reports on the “octopus syndrome” (Dam, 1995, p. 26), the traditional teacher
role as sole provider of information who in a learner-centred context can easily be
overwhelmed by the support she has to provide. She therefore enlists some
learners as assistants or “helpers”. These can give, assistance in the form of peertutoring and group work in general. We will expand on the role of the teacher in a
subsequent sub-section.
We want to conclude this sub-section with a look at some principles that result
from this view of interaction. As we have argued, social interaction and the
development of metacognitive processes are linked, both in early child
development and in formal schooling:
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Because speech is the symboHc tool that we use to shape, comment on
and evaluate shared activity, language is also fundamental to the
processes of metacognition; at the same time, the more developed the
individual’s metacognitive capacity, the greater the contribution he or she
can make to social-interactive processes. The same two-way relationship
obtains in contexts of formal learning. On the one hand the interactive
pursuit of learning goals both presupposes and develops the
metacognitive capacity on which the individual learner’s powers of
reflection, decision making and independent action are founded; on the
other hand growth in the individual learner’s metacognitive capacity
increases the effectiveness of the social-interactive learning processes of
which he or she is a part. (Little, 1999, p. 82)
If we adopt a view of developmental learning as a “symbiotic relation between
the individual-cognitive and the social-interactive”, then “appropriately focussed
interaction between learners is likely to be the best way of stimulating the
cognitive growth of individual learners” (Little, 1999, p. 83). This view leads to
three principles discussed by Little (1999). Learner empowerment, the learners’
“own development of reasons for learning and their own agenda and learning
goals” (Little, 1999, p. 83), points to the responsibility of the learner to take
control of her own learning agenda in negotiation with her teacher. In addition,
collaboration with peers allows them to compare their “action knowledge” and
develop a joint perspective on “school knowledge” (Little, 1999, p. 84, also see
above). Appropriate target language use, using “whatever proficiency [learners]
have for genuine communicative purposes” (Little, 1999, p. 85), suggests that
learners are not only given the freedom but are put under pressure to assume
various discourse roles in collaboration with their peers, quite different from
traditional role plays and similar formulaic scenarios. The third principle is the
use of language as a cognitive tool, i.e. using the “technology” of writing to keep
records of and subsequently monitor and evaluate the learning process. We have
discussed the importance of writing in our previous sub-section on awareness.
But the “technology” of writing, when used for personally meaningful interaction
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among peers, also externalises learners’ processes and forces learners to confront
these processes in negotiation that might otherwise have remained implicit and
unexamined (see Little & Ushioda, 1998, p.48). Interactive writing, as in e-mail
projects (Appel, 1997; Appel, 1999; Little et a l, 1999), “acts as a scaffold for
composition writing, which is more cognitively demanding, since the writer has
to produce text without the support of an interlocutor and to create a situation to
represent to him self’ (Appel, 1999, p. 11). Here writing can prepare for more
complex compositional tasks by transforming issues of editing, structuring, etc.
into a collaborative activity.
A social-interactive view is closely linked to an individual-cognitive view.
Starting with a Vygotskian framework of child development and the ZPD, we
explored how interaction and collaboration are essential ingredients of the
autonomous language classroom. We examined various concepts of scaffolding
by Bruner and others, as extensions of the Vygotskian ZPD. Following a look at
the role of interaction in the communicative approach, we focused on its role in
post-communicative approaches such as those that are concerned with the
development of leamer autonomy, emphasising not only the importance of
interaction from a socio-pragmatic perspective, but its role in developing
metacognitive skills.

1.1.3 Experimentation and active participation - A view of the learner as
researcher

In our previous sections, we have always emphasised the importance of leamer
responsibility. The teacher cannot free the leamer from the fact that she
ultimately has to take control of her learning process: “[LJanguage leaming must
be seen as a process of creative constmction and that there are severe constraints
on the teachability of language” (Wolff, 1994, p. 8; also cf. Hyltenstam &
Pienemann, 1985). In this sub-section we will look in more detail at the idea that
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learning is a process of creative construction, this time not so much from an
awareness-raising perspective (interaction with self) as in our first sub-section
nor fi-om a social-interactive perspective (interaction with others) as in our second
sub-section, but fi-om a more constructivist view of the learner interacting with
the tools and materials of her learning environment in W olffs sense. We would
argue that the language learner, apart fi*om being supported to become more
aware of the language learning process by processes of reflection and using
language in interaction and collaboration with other learners and the teacher,
needs to be put into a position where she can experiment not only with other
people’s language learning materials but also with her own. This means that we
will focus on the importance of the learning environment and its tools, and the
learner’s interaction with them.
A view of the language learner as experimenter in many ways combines an
individual-cognitive and a social-interactive view of learning as defined in the
relevant sub-sections. Some of the concepts that we will discuss here have
already played a major part in the development of learner autonomy concepts.
These include the importance of authentic material, the importance of letting
learners choose their own materials and tasks and participating in the design of
their learning environments, and the importance of the classroom in general as a
experimental learning environment. In addition, we will introduce some
approaches that have emerged in recent discussions of instructional design. These
include constructivism, constructionism, activity theory, and situated learning.
The use of authentic material has been discussed both within the communicative
approach as well as in relation to learner autonomy. Authentic materials have
been defined as “materials which have not been prepared for language teaching”
(Dickinson, 1987, p. 68), and an authentic text as
(i) the record of any communicative act in speech or writing that was
originally performed in fiilfillment of some personal or social fiinction
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and not in order to provide illustrative material for language teaching,
and - by extension - (ii) any communicative event that can easily
become such a record, for example radio and television broadcasts and
certain forms of electronic communication. (Little, 1997b, p. 225)
and “a text that was created to fulfil some social purpose in the language
community in which it was produced” (Little et al., 1989, p. 23).
The concept of authenticity has been extended fi-om materials to other
components of the language learning process. An authentic audience has been
described as “an audience that is concemed exclusively with the meaning of the
speaker’s message” (Johnston, 1999a, p. 60), and authentic tasks as “those that
are most like natural communication outside class” (Chapelle, 1999, p. 103).
Some have even considered drills as authentic tasks: “Drills are authentic tasks
when learners find them useful and look for that type of practice, as in learning
vocabulary, improving pronunciation, or coming up with an irregular past form
without having to think about it” (Healey, 1999, pp. 135-136; also see HansonSmith, 1999a, p. 138). We would not agree with this last view. Authentic tasks
should be connected to real-life interaction that requires communication with and
within the target language community. We can conclude that authenticity is
associated with natural and purposeful communication with the TL community,
focused on meaning rather than form, and is a matter of using materials that have
not been simplified or otherwise prepared especially for language learners.
Our quotations also point to two common misconceptions among practitioners of
learner autonomy and even the communicative approach. First, there is a notion
that the provision of a great variety of authentic materials automatically leads to
more authenticity in the classroom, more personally meaningful interaction, and
thus more autonomous language users and learners. However, even if we provide
students with the unlimited resources of electronic databases or the Internet, their
actual strategies in exploiting the text may not necessarily change, as we have
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argued in our definition of language awareness (of. Donmall, 1985, p. 7). The
term authenticity needs to go further. Secondly, the emphasis on authentic
materials may suggest that these alone suffice to create authenticity in the
classroom. This is, however, a very simplistic view. Little et al. (1989, p. 23)
have noted that
[a]ny course of learning involves four obligatory factors: a learner, a
goal, content, and a process. The communicative approach is concerned
to observe the principle of authenticity in regard to each of them. In other
words, it is concerned that in every dimension the course of learning
should be appropriate to the learner’s needs, expectations, and experience
on the one hand and to the realities of communication in the target
language community on the other.
Similarly, Chapelle (1999) has given an overview of the concept of authenticity
by referring to context theory, “which articulates interdependencies between
contextual features and context-embedded language” (Chapelle, 1999, p. 102;
also see Halliday, 1977; Halliday & Hasan, 1989). She identifies five different
features for analysing the authenticity of a second language task, and within each
feature, there are several questions that can help us define the task’s authenticity.
These categories are goal, “what the learner is trying to accomplish in the task”
(Chapelle, 1999, p. 102); process, “what the learners are engaged in while
completing the task” (ibid., p. 103); topic, “some content other than the linguistic
forms of the target language” (ibid., p. 103); and location and duration, “where
each participant works on the task and within what time period” (ibid., p. 103).
Chapelle’s categories provide a useful catalogue of features to assess the
authenticity of classroom tasks and make clear that the issue of authenticity needs
to go beyond materials. In our previous sub-section, we noted that the notion of
authentic audience is becoming an increasingly important feature, as students are
now more than ever in a position to create meaningful content for the target
language community or other learners by using the Internet. In conclusion, we
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can say that authenticity involves not only materials, but all aspects of the
language learning process. If students are using authentic materials, but are then
given a task that is far removed from “natural communication” with the target
language community, a task that is not content-oriented, and heavily restricted in
terms of location and duration, we can hardly call this an authentic task (also see
Lee, 1996, p. 171).
We have not mentioned why is it important to include authenticity in the
classroom, rather than working exclusively with course book materials. Course
book materials are not only restricted in their range of topics and in the amount of
material they provide (McGarry, 1995, p. 5), but they also lead to teachers and
learners being “deskilled” and only relying on prepared tasks and texts (Lee,
1996, p. 170). McGarry (1995, p. 3) has noted that authenticity is an important
element in promoting learner autonomy, for two reasons. On the one hand,
“[w]hen students are working on topics of interest to them, they are likely to
adopt a more positive attitude to the task in hand, because their interest in the
subject makes the task more enjoyable or more meaningful”; this is supported by
research from psychological and psycholinguistic research (see Little et al., 1989,
p. 5; Little & Singleton, 1988, p. 1). On the other hand,
when texts are chosen which allow students to exploit, to a significant
extent, their own existing knowledge of the subject and of discourse
structures, the students may be more willing to attempt the use of
inferencing and other sfrategies for unlocking the meaning of the text.
(McGarry, 1995, p. 4)
This is still a problematic issue. As Little (1988, pp. 17-18) notes:
The implication for activities aimed at maximizing intake from second
language texts is that such activities should induce the learner to attend to
meaning and engage his or her interest; that they should facilitate the
integration of new material into broader frameworks of old knowledge;
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that they should bring out the distinctiveness of the new material; and
that they should entail practice or review of new material.
As we have argued above, authentic materials alone may not be sufficient to
change students’ strategies in exploiting the text, and authentic materials need to
be embedded in an authentic context of goal, process, topic, duration, and
location. The principle of authenticity does not mean that there may not be a
comprehensive exploration of grammar and lexis. Certain topics and activities
lend themselves naturally to an exploitation of particular grammatical features,
and McGarry (1995, p. 9) argues that vocabulary acquisition may be more
successful when learners work on topics that are personally meaningful to them.
In spite of McGarry’s initial emphasis on authentic materials, it is their
negotiated use that unlocks their full potential. She suggests the framework of
project work. In her view,
project work facilitates the promotion of learner autonomy because (a)
when classroom work is organized around projects it is easier for
teachers to enable individual students or groups of students to work on
topics of particular interest or relevance to them; and (b) project work
provides students with opportunities to gain experience in setting goals,
devising and following work schedules, and in monitoring and evaluating
their progress. (McGarry, 1995, p. 33)
In addition, project work also “provides opportunities for students to be involved
in a wide range of interactions in the target language” (McGarry, 1995, p. 33).
The importance of group work and collaboration has been discussed in our
previous sub-section, and a number of authors have suggested principles for the
integration of authentic material with collaborative classroom activities (e.g.
Little et al., 1989; Devitt, 1986; Dam, 1995).
McGarry (1995, pp. 14-15) makes an important point in emphasising free choice
and discovery learning: “Here students are encouraged to acquire knowledge
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factively through investigation and experimentation, to explore issues and ideas
''for themselves, to take on many of the roles which traditionally belonged to the
teacher alone”. Learners need to be encouraged to experiment with authentic
materials in authentic contexts, with an authentic audience. We need to
“transform learners from the role of consumers to the role of producers,
exercising some level of control and influence over the centre facilities”
(Littlejohn, 1997, p. 190). Littlejohn sees the design of exercises for other
learners as one means of involving learners. Another option is the data-driven
learning model of Johns (1988; 1991; also see Rautenhaus, 1996) which stresses
“the value of the corpus in revealing recurrent patterns” (Aston, 1997, p. 208). In
this sense, materials become what Sturtridge (1982) has called “learning
materials” as opposed to “practice materials” when they fulfil a more cognitive
function of providing linguistic information as well as mechanisms for
independent learning “such as how to set learning goals, decide on what to do
with materials and carry out self-assessment” (Lee, 1996, p. 169). We shall now
examine this cognitive function of authentic materials in more detail.
Vygotsky emphasises that the development of human higher mental functions can
be viewed as mediated activity:
The role of mediator is played by psychological tools and means of
interpersonal communication. The concept of a psychological tool first
appeared in Vygotsky’s thought by loose analogy with the material tool,
which serves as a mediator between the human hand and the object upon
which the tool acts. (Kozulin, 1986, p. xxiv; also see Vygotsky, 1978,
pp. 20-6, pp. 52-5)
We have discussed the importance of interpersonal communication in our
previous sub-section. Here we will focus on material tools and their role for
development. This idea has been extended by Leont’ev and others under the term
“activity theory”.
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Activity theory has been developed over the course of the past 70 years, mainly
in the former Soviet Union. From the political perspective of dialectal
materialism, activity theory focuses on practice, where “understanding everyday
practice in the real world is the very objective of scientific practice” (Nardi,
1996a, p. 8). Beginning with Vygotsky, activity theory has striven to provide a
framework in which a unity between consciousness and activity is achieved;
Activity theorists argue that consciousness is not a set of discrete
disembodied cognitive acts (decision making, classification,
remembering), and certainly it is not the brain; rather consciousness is
located in everyday practice: you are what you do. And what you do is
firmly and inextricably embedded in the social matrix of which every
person is an organic part. This social matrix is composed of people and
artifacts. (Nardi, 1996a, p. 7)
Vygotsky’s concept of consciousness has been discussed in sub-section 1.1.2. In
the view of activity theory “changes in consciousness are directly related to the
material and social conditions current in a person’s situation” (Nardi, 1996a, p.
13) and “participation in different activities is the major factor in creating
consciousness and shaping personality” (Kuutti, 1996, p. 30). We have already
looked at the importance of social interaction in sub-section 1.1.2. Activity theory
analyses human beings in their environments, and thus attempts to take into
account cultural factors as well as developmental aspects of human mental life
(Bodker, 1991; also see Leont’ev, 1978; Leont’ev, 1981; Wertsch, 1981).
The key ideas of activity theory have been outlined by Kuuti (1996) as follows.
Activities are the basic units of analysis, as it is impossible to understand actions
without the context they are situated in (cf. Suchman, 1987). In A.R. Luria’s
words: “Cognitive processes are not independent and unchanging ‘abilities’ or
‘functions of human consciousness;’ they are processes occurring in concrete,
practical activity and are formed within the limits of this activity” (Luria cited in
Stetsenko, 1993, p. 43). A crucial point is that activities always contain artefacts
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“as crucial mediators of human experience” (Nardi, 1996b, p. xi; also see Nardi,
1996a, p. 10). These mediating artefacts are
created and evolved within a community; hence, ways of thinking within
the community are linked with the artifacts. Learners should participate
in doing tasks, within the ZPD and mediated by artifacts similar to those
used by practitioners or mature individuals within the community. (Hung
& Wong, 2000, p. 35)
Artefacts “could be in the form of presentations, written documents, progress
reports, models, pictures, etc.” (Hung & Wong, 2000, p. 35). The idea behind the
interaction with artefacts is that
humans can control their own behavior - not ‘from the inside’, on the
basis of biological urges, but ‘from the outside’, using and creating
artifacts. This perspective is not only optimistic concerning human selfdetermination. It is an invitation to serious study of artifacts as integral
and inseparable components of human functioning. (Engestrom, 1991, p.
12)
This optimism regarding self-determination also underlies the whole concept of
learner autonomy. In activity theory, we view the learner as capable of bringing
operations to a conscious level (cf. Nardi, 1996c, p. 82).
Activity theory has a number of consequences for classroom learning. If we
follow activity theory, then even an unlimited supply of authentic materials in
themselves would not suffice for learning to take place.’ A “lack of tools means a
lack of distance and a lack of critical reflection [...]. This is the age-old myth of a
non-mediated relationship between the cognizing subject and the external world”
(Engestrom & Escalante, 1996, p. 363; also see Engesfrom, 1987, p. 101), or in
Leont’ev’s terms, the “postulate of directness” (Leont’ev, 1978, p. 47), that still
exists in many educational quarters. Authentic materials need to be supported by
or even become cognitive artefacts, tools for thought.
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Activity theory therefore proposes to involve learners in experimentation and
participation. Bellamy emphasises two points: first, “Education should enable
children to design new artifacts and give children the experience of evolving their
culture through their own designs entering the culture and being used by others”
(Bellamy, 1996, p. 130; see also Hung & Wong, 2000, p. 35); learners should
thus be constructing artefacts and share them with their culture. Second, “learning
situations should feature collaboration among people with all levels of expertise,
adults and children” (Bellamy, 1996, p. 130), thus involving a variety of different
interaction and collaboration partners to support the Vygotskian ZPD. Bellamy
derives three principles for the design of educational environments from
Vygotsky’s work:
- Authentic activities: Children should have access to, and participate in,
similar cultural activities to those of adults and should be using ageappropriate tools and artifacts modeled on those used by adults,
- Construction; Children should be constructing artifacts and sharing
them with their community,
- Collaboration: Educational environments should involve collaboration
between experts and students and between individual learners and fellow
learners. (Bellamy, 1996, p. 131).
The development of consciousness (in Vygotsky’s terms) or awareness (as
defined in sub-section 1.1.1) is contained in the mediated activity with people and
environments. In this educational context, the teacher becomes a facilitator
(Bellamy, 1996, p. 142). This model shares some features with constructivist
approaches.
In 1.1.1 we discussed Kelly’s theory of personal constructs. Kelly concludes his
exploration with some conditions that are favourable to the formation of new
constructs. He mentions the use of fresh elements, experimentation, and the
availability of validating data (Kelly, 1955, repr. 1991, pp. 112-5). If materials
and classrooms are considered to be separate entities from personal experience
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and the immediate application of what is learned, they will not affect overall
personal constructs. Individuals must be enabled to construct their own private
learning spaces according to their needs and fill them with personally meaningful
learning materials. Conditions Kelly considers unfavourable to the formation of
new constructs are threat, the preoccupation with old material, and the absence of
a laboratory situation; new constructs are not formed when one lacks a laboratory
in which to try them out (Kelly, 1955, repr. 1991, pp. 116-8). While Kelly
discusses the importance of experimentation from a perspective of clinical
psychiatry, a similar concept has been developed under the name of
constructivism as a model for learning and, more recently, instructional design.
The foundations for constructivism have been mainly associated with the works
of Piaget (1950; 1952) and Vygotsky (1978; 1986). Some researchers have
argued that constructivism corresponds to leamer autonomy as a major approach
to issues of knowledge and learning in humanities and the sciences (Benson,
1997, p. 18).
Piaget (1977) describes human development as a dynamic process of self
regulated behaviour, or equilibration, involving processes of assimilation and
accommodation. Assimilation is “the organization of experience with one’s own
logical structures or understandings. It is the individual’s self-assertive tendency,
a tendency to view the world through one’s own constructs in order to preserve
one’s autonomy as a part within a whole system” (Fosnot, 1996a, p. 13).
However, as Kelly noted, some constructs need to change in order to avoid
disequilibrium between personal constructs and new experience. This process is
called accommodation: “Accommodation is comprised of reflective, integrative
behavior that serves to change one’s own self and explicate the object in order for
us to function with cognitive equilibrium in relation to it” (Fosnot, 1996a, p. 13).
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We can distinguish between similar processes in Vygotsky’s concept of child
development (Vygotsky, 1986, pp. 146ff.), where spontaneous and scientific
concepts meet in the ZPD (Fosnot, 1996a, p. 18; also see Ewing, Dowling, &
Coutts, 1999, pp. 7-11). Both Piaget’s and Vygotsky’s models are problematic;
Piaget has been interpreted as clinging to “a residual naive realism. Constructions
for him were representations of an autonomous real world to which the growing
child had to fit or ‘accommodate.” (Bruner, 1986, p. 98; also c f von Glasersfeld,
1996, p. 3); and Vygotsky similarly might be interpreted as saying that there is
some objective truth in scientific concepts that can be transferred to the
child/leamer (see Fosnot, 1996a, p. 21). This is, however, not the case. We
constantly refer “to objects that constitute the organism’s experiential world, not
things in themselves that have an independent existence” (von Glasersfeld, 1996,
p. 4).
According to Bruner (1986, p. 95), the core of constructivism “is that contrary to
common sense there is no unique ‘real world’ that preexists and is independent of
human mental activity and human symbolic language; that what we call the world
is a product of some mind whose symbolic procedures construct the world”. This
process of creative construction of the world “involves the transformation of
worlds and world versions already made” (Bruner, 1986, p. 97); success is
measured as “predictive efficiency”, in Kelly’s terms (Kelly, 1955, repr. 1991, p.
9; also see von Glasersfeld, 1996, p. 4). This definition does not result in total
individualism:
Meaning, indeed world views, may be unique to the cognizing, self
regulating individual, but that is not to say that they are idiosyncratic:
first, because the symbols themselves used in cognizing are the result of
previous ‘taken-as-shared’ meanings by a community - and thus are
linked to culture right from the start; and second, because when the new
constructions are communicated to the community, they are further
reflected upon and discussed, a process which is likely to generate both
further possiblities and contradictions until new, temporary, ‘taken-as-
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shared’ meanings are consensually agreed upon as viable. (Fosnot,
1996a, p. 28; also see Cobb, Yackel, & Wood, 1992).
Fosnot (1996b, p. ix) provides another definition: in constructivism,
[IJeaming [...] is viewed as a self-regulatory process of struggling with
the conflict between existing personal models of the world and discrepant
new insights, constructing new representations and models of reality as a
human meaning-making venture with culturally developed tools and
symbols, and further negotiating such meaning through cooperative
social activity, discourse, and debate.[...] [A] constructivist view of
learning suggests an approach to teaching that gives learners the
opportunity for concrete, contextually meaningflil experience through
which they can search for patterns, raise their own questions, and
construct their own models, concepts, and strategies. The classroom in
this model is seen as a minisociety, a community of learners engaged in
activity, discourse, and reflection, (ibid., p. ix)
This view leads to some fundamental principles of constructivism:
• “Learning is not the result of development; learning is development” (Fosnot,
1996a, p. 29). This emphasises invention and self-organisation on the learner’s
part.
• “Disequilibrium facilitates learning” (ibid., p. 29). According to personal
construct psychology, errors and contradictions in the construct system can be
productive.
if

• “Reflective abstraction is the driving force of learning” (ibid., p. 29). To
organise and generalise new experiences, learners need to represent them in
some form, such as in diaries or journals.
• “Dialogue within a community engenders further thinking (ibid., p. 29).
Constructivists see the classroom as a “community of discourse engaged in
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activity, reflection, and conversation” (Fosnot, 1989; cited in Fosnot, 1996a,
pp. 29-30).
• “Learning proceeds toward the development of structures” (Fosnot, 1996a, p.
30). This assumes the organising principles of “big ideas”, or superstructures
in Kelly’s work.
These principles point to two distinct views of constructivism (see Cobb, 1996, p.
34). An individual-cognitive view maintains that “students actively construct
their ways of knowing as they strive to be effective by restoring coherence to the
worlds of their personal experience” and is represented, among others, by von
Glasersfeld (1984; 1987; 1989). A more socio-cultural or interactionist
perspective argues that “learning is characterized by the subjective reconstruction
of societal means and models through negotiation of meaning in social
interaction” (Bauersfeld, 1988, p. 39). This more Vygotskian view stands in
opposition to an individual-cognitive perspective in mainstream psychology and
is also represented, among others, by Schoenfeld (1987), Brown et al. (1989), and
Greeno (1991). In constructivist learning, we can observe a change in the roles of
teacher and learner: “teachers assume more of a facilitator’s role and learners
take on more ownership of the ideas. Indeed, autonomy, mutual reciprocity of
social relations, and empowerment become the goals” (Fosnot, 1996b, p. ix).
Constructivist learning environments should have the following characteristics;
learners should be active; the introduction of multiple perspectives is valued as
necessary for the learning process; collaborative learning is preferred to
competitive learning; learners are encouraged to take control of the learning
process; and the environment provides “authentic, real-world learning
experiences” (Carr, Jonassen, Litzinger, & Marra, 1998, p. 8).
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Squires (1999) has discussed two forms of authenticity from a constructivist
perspective: cognitive and contextual authenticity (this distinction corresponds to
the two different views of constructivism, see above). Cognitive authenticity
refers to the relationship between learner and learning materials, tools, and
environments. Here we need to ensure that “opportunities are provided for the
learner to explore the behavior of systems, environments, or artifacts, e.g.,
simulations” (Squires, 1999, p. 49), and that appropriate feedback is provided
(the use of the term artefacts betrays the connection to activity theory). The
learner must be enabled “to express personal ideas and opinions” and “to
experiment with ideas and to try out different solutions to problems” (Squires,
1999, p. 49). An important factor is ownership of the learning process; learners
will only take responsibility for learning if they can actively participate in the
design of learning environments. These learning environments need to be
complex yet “representative of interesting and motivating tasks, rather than
contrived, sterile problems” (Squires, 1999, p. 49). In this interaction with the
environment, learners may need help in the form of scaffolding (see our
discussion above) or anchoring (see Bransford, Sherwood, Hasselbring, Kinzer,
& WiUiams, 1990; Cognition and Technology Group at Vanderbilt, 1993;
Cognition and Technology Group at Vanderbilt, 1996; Moore et al., 1996).
Contextual authenticity concerns the situatedness of learning in a socio-cultural
context. Thus learners need to be able to relate school environments to personal
experiences (see our discussion of “action knowledge” and “school knowledge”
above). Collaborative learning using peer support and group work needs to play a
prominent part in this form of learning environment, and the position of the
teacher, as in activity theory, transforms to that of “a manager or facilitator of
learning rather than a director” (Squires, 1999, p. 50).
As we have seen, the contributions of constructivism to learning theory are
considerable. The view that learning is an active process of constructing
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knowledge is similar to the theory of personal constructs that we introduced in
sub-section 1.1.1. Constructivism does not accept the traditional view o f teaching
as knowledge transfer, because learning is perceived as individual meaningmaking. Increasingly, constructivist views have assumed a more socialinteractive view of learning, where meanings and knowledge are developed
through interactions between teacher and learner and among learners. We will
now look at two leaming models that are both based on constructivist ideas;
constructionism and situated leaming theory.
We introduced Kelly’s theory of personal constructs in sub-section 1.1.1. His
concept of experimentation, of “trying on for size” (see Kelly, 1955, repr. 1991,
p. 113), not only shares similarities with constructivism, as argued in the
foregoing paragraphs, but also with Levi-Strauss’s concept of bricolage (LeviStrauss, 1968), and Bettelheim’s (1987) notion of Spielraum (which means free
scope, plenty of room to experiment with things, rather than “a place to play”), of
tinkering around with new ideas in a stress-reduced environment. This concept
was further evolved in the leaming theory of constmctionism by Papert (1990;
1991; 1993). Papert sees constmctionism as an extension of constmctivism:
We understand ‘constmctionism’ as including, but going beyond, what
Piaget would call ‘constmctivism’. The word with v expresses the theory
that knowledge is built by the leamer, not supplied by the teacher. The
word with the n expresses the further idea that this happens especially
felicitously when the leamer is engaged in the constmction of something
external or at least shareable [...] a sand castle, a machine, a computer
program, a book. This leads us to a model of using a cycle of
internalization of what is outside, then extemalization of what is inside.
(Papert, 1991, p. 3)
Bmckman and Resnick (1995) share this view when they note that
“constmctionism adds the idea that people constmct new knowledge with
particular effectiveness when they are engaged in constmcting personally-
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meaningful products”. Constructionists have maintained that building, designing,
and playing have intrinsic motivational effects on learning (Goldman-Segall,
1992, p. 259; also see Malone, Lepper, Miyake, & Cohen, 1987; Bruner, 1966;
Bruner, 1986).
Papert uses the concept of bricolage “to serve as a source of ideas and models for
improving the skill of making - and fixing and improving - mental
constructions” (Papert, 1993, p. 144). He maintains that “it is possible to work
systematically toward becoming a better bricoleur” (Papert, 1993, p. 144). There
are two major perspectives here: on the one hand we have the learner as
bricoleur, who is “guided by the work as it proceeds rather than staying with a
pre-established plan”; on the other hand we have the idea of “closeness to
objects” (Papert, 1991), of the “direct exploration” of ideas with physical objects
(Papert, 1999): “Constructionism places a high priority on making projects
personal. It asserts that students (and teachers) who make personal connections
with their projects invariably do the most creative work - and learn the most from
their experiences” (Resnick, 1991). One of the key elements is the support of
diversity. “The environment encouraged a diversity of project themes, a diversity
of working styles, and a diversity of entry paths” (Resnick, 1991).
Although this model is very much learner-centred (see Little, 2000), it would be
wrong to view this model as individualistic. While principles of constructionist
learning are self-motivation and self-direction, a focus on personally meaningful
project work and a positive value placed on creative and intellectual activity, this
activity needs to be supported by peer collaboration in a rich connection to
popular culture and the shared community, involvement of various age groups,
and life-long learning, where “experts as well as novices see themselves as
learners, and situated in a supportive community” (Bruckman, 1997b; also see
Papert, 1980).
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We can summarise the major contribution of constructionism to learning models
in that it emphasises the creative construction of artefacts. While this initially was
seen as supporting only the individual learner, recent models of constructionism
(Bruckman, 1992; Bruckman, 1994; Bruckman & Resnick, 1995; Bruckman,
1997b) have argued that the sharing of personally meaningful materials in a
community of learners is a more effective way of exploiting the intrinsic
motivational potential that constructionism possesses. Little, in his work on
learner autonomy, has repeatedly emphasised the importance of learners devising
their own learning materials; the learners “experience the learning they are
engaged on as their own, and this enables them to achieve to a remarkable degree
the autonomy that characterizes the fluent language user” (Little, 1991, 31).
Similarly, Dam perceives the language classroom as a workshop or laboratory
environment where “things are being tried out or investigated” (Dam, 1995, p. 6).
W olff even notes that “[t]he idea of enabling the learner to construct his own
knowledge is something which will probably change foreign language teaching
more than we can now imagine” (Wolff, 1994, p. 14) and argues for a paradigm
change in language teaching:
An ‘instructivist’ paradigm in which teachers play the active role and
learners are only recipients and are supposed to digest what their teachers
teach them, will be replaced by a paradigm in which the students
construct their own knowledge on the basis of their personal experience
and in which teachers help them with their individual knowledge
construction processes. (Wolff, 1994, p. 16)
The last learning model we would like to discuss is the concept of situated
cognition or situated learning, another extension of constructivism. Bruner (1986,
p. 127) suggests that discovery learning or learning by invention is embedded in a
communal context:
I have come increasingly to recognize that most learning in most settings
is a communal activity, a sharing of the culture. It is not just that the
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child must make his knowledge his own, but that he must make it his
own in a community of those who share his sense of belonging to a
culture. It is this that leads me to emphasize not only discovery and
invention but the importance of negotiating and sharing - in a word, of
joint culture creating as an object of schooling and as an appropriate step
en route to becoming a member of the adult society in which one lives
out one’s life.
Situated learning models focus on this relationship between creative construction
and activities in a community of practice.
Situated action models have been interpreted as having a slightly behaviourist
undercurrent, as some theorists emphasise the role of the situation in determining
the reaction. In this view “[p]eople ‘orient to a situation’ rather than proactively
generating activity rich with meaning reflective of their interests, intentions, and
prior knowledge” (Nardi, 1996c, p. 81). The beginnings of situated learning
theory are generally associated with the works of Brown, Collins, Duguid and
Newman (Brown, 1985; Collins, Brown, & Newman, 1989; Brown et al., 1989),
and Lave and Wenger (Lave & Wenger, 1991; Lave, 1991), although many
theorists cite Vygotsky’s work as a foundation (Hay, 1996b, p. 205).
Situated cognition is concerned both with “the nature of learning and the design
of learning experiences” (McLellan, 1996b, p. 5). The basic tenet of this model is
“that knowledge is contextually situated and is fundamentally influenced by the
activity, context, and culture in which it is used” (McLellan, 1996b, p. 6; also see
Brown, Collins, & Duguid, 1996, p. 19; Carr et al., 1998, p. 6). Knowledge
cannot be treated “as an integral, self-sufficient substance, theoretically
independent of the situations in which it is learned and used” (Brown et al., 1996,
p. 20). Situated learning adopts a different view:
The activity in which knowledge is developed and deployed [...] is not
separable fi'om or ancillary to learning and cognition. Nor is it neutral.
Rather, it is an integral part of what is learned. Situations might be said to
co-produce knowledge through activity. Learning and cognition, it is
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developed through continued, situated use” (Brown et al., 1996, p. 22).
Vocabulary acquisition depends on the context, on extralinguistic help, such as
indexicality or deixis: words like I, here, now, next, tomorrow, afterwards, this.
These words are not only context-sensitive, but context-dependent (see Brown et
al., 1996, p. 31). It can even been argued that to some extent, all words are partly
indexical (see Barwise & Perry, 1983). Indexicality also becomes an issue when
we try to hold conversations at a distance, within a medium such as the
telephone. Over time, conversation partners need to find ways to situate reference
in other ways than they would by using indexical words (also see Rubin, 1980). If
we try to replace indexical words with descriptions, conversation and attention
markedly change. While indexical words hardly intrude and only point to the
subject that is discussed, descriptions necessitate a focus of attention on the
content and referent. In some situations, the indexical term cannot be replaced
(see Perry, 1979). We can summarise by saying that “the structure of cognition is
widely distributed across the environment, both social and physical. And we
suggest that the environment therefore contributes importantly to indexical
representations people form in activity. These representations, in turn, contribute
to future activity” (Brown et al., 1996, p. 32).
In our discussion of authenticity at the beginning of this sub-section, we indicated
that learners need to be embedded in authentic activities. In the view of situated
learning, this is a social-interactive process. One model is that of cognitive
apprenticeship, similar to craft apprenticeship; “[T]he term apprenticeship helps
to emphasize the centrality of activity in learning and knowledge and highlights
the inherently context-dependent, situated, and enculturating nature of learning”
(Brown et al., 1996, p. 39). In this model, “a novice gets to be an expert through
the mechanism of acculturation into the world of the expert. Actual participation
in this world is critical for two reasons: (a) much of the knowledge that the expert
transmits to the novice is tacit, and (b) the knowledge often varies with context”
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(Famham-Diggory, 1994, p. 466). Schlager (1996, p. 249) has described it as
cognitive mentoring, a process of “joint problem solving involving a more-expert
participant (the mentor) and a less-expert participant (the learner)”. We can see
clear parallels to Vygotsky’s ZPD and Bruner’s notion of scaffolding (although
again we should note that the notion of knowledge transfer between expert and
novice is problematic, see p. 32).
A second role of learners is that of legitimate peripheral participation, “where
people who are not taking part directly in a particular activity learn a great deal
from their legitimate position on the periphery” (Brown et al., 1996, p. 40; also
see Lave & Wenger, 1991). In Lave’s view, learning takes place “as a social
phenomenon constituted in the experienced, lived-in world, through legitimate
peripheral participation in ongoing social practice” (Lave, 1991, p. 64). Even here
the role of the learner is not passive: “The role of learners within authentic,
situated learning activity is one whereby they are encouraged to recognize that
they themselves are intentional agents creating their situated experience within a
culture of activity, as opposed to being simply external observers or incidental
actors” (Harley, 1996, pp. 118-9).
An essential part of collaborative work in the situated learning model is
confronting the learner with “ineffective strategies and misconceptions” (Brown
et al., 1996, p. 40). Reflection and evaluation become crucial. An example of
evaluation given by McLellan (1996a, p. 102) comprises portfohos, summary
statistics, and diagnosis. Portfolios are learner-created products, which allow
“students to thoughtfully choose and revise their work for presentation, trace the
vision and style —all activities that are important parts of real-world
performance” (McLellan, 1996a, p. 104). They serve as “process records” and a
“cognitive map”, they call for active student responsibility and self-assessment,
and “offer students an opportunity to learn about their own learning” (McLellan,
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1996a, p. 104; also see Paulson, Paulson, & Meyer, 1991). Summary statistics
are patterns and trends in the development of the learner, which can be obtained
by self-monitoring and monitoring by the teacher, and diagnosis is the continuous
assessment of the learner throughout the learning process; this includes selfassessment. Both the discovery of patterns and trends in learning and continuous
assessment involve negotiation between teacher and learner.
We can thus conclude that situated educational practice tries to avoid
decontextualized, oversimplified instruction (see Cognition and Technology
Group at Vanderbilt, 1993). It provides scaffolding for generative and self
directed approaches and avoids inert knowledge (Brown et al., 1996). Situated
learning provides an opportunity for students “to carry out meaningful tasks and
solve meaningful problems in an environment that reflects their own personal
interests as well as the multiple purposes to which their knowledge will be put in
the future” (Collins et al., 1989, p. 487). We can distinguish between four
different purposes of situated learning. First, the purposes and applications of
learning are accentuated. Second, learning is seen as using and constructing
knowledge rather than just receiving it. Third, as students are involved in several
different contexts, they learn how to apply their knowledge. Fourth, the multiple
contexts of learning support the abstraction of knowledge, which means that
learners see knowledge both embedded in use and independent of context. This
enables them to transfer and adapt knowledge to new problems and domains (see
Collins et al., 1989; also see Warschauer, 1996c). The situated learning model
also encourages us to think that “different types of instructional materials afford
different kinds of learning activities” (Cognition and Technology Group at
Vanderbilt, 1996, p. 126).
Not surprisingly, there has been some criticism of the situated learning model.
The emphasis on community/environment rather than the individual learner poses
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similar problems as instructionism, as it decenters the learner, particularly in
legitimate peripheral participation (see Hay, 1996a, p. 94; Freire, 1970).
However, some theorists perceive situated learning as essentially leamer-centred
(Brown & Duguid, 1996, p. 48) and community simply as another source of
learning (see, for example, Damarin, 1996, p. 78; Streibel, 1996, p. 184). Situated
learning goes beyond the creation of artefacts to embed them in a community of
practice (see Hay, 1996a, pp. 91-4, for a critical discussion of constructionism
and situated learning). Situated learning has provided some valuable concepts for
teacher-leamer collaboration and distance learning projects. It reminds us not
only of the situatedness of learning, but also of language, which is reflected in the
indexicality of language, both in vocabulary acquisition and telecommunications
projects. Its demand for authenticity in classroom activities and environments has
important consequences for the design of CALL software and environments
which we will address in section 1.2.

1.1.4 Teacher autonomy
In our previous sub-sections, we have looked at learner autonomy from the
perspective of the leamer. At various points we mentioned that learner autonomy
and related concepts of activity theory, constructivism, constructionism, and
situated learning also affect the role of the teacher. In this sub-section we turn to
a discussion of the role of the teacher in the language classroom within the
concept of teacher autonomy.
As we said at the beginning of this chapter, leamer autonomy has frequently been
misunderstood as simply self-instructed learning. However, the amount of teacher
involvement in the autonomous classroom is not to be underrated. This entails
that the teacher can only become successfiil in her efforts to support autonomy if
she reflects on her own position in the learning process as well as the learner’s.
Teachers are “more likely to succeed in promoting leamer autonomy if their own
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education has encouraged them to be autonomous” (Little, 1995, p. 180). In this
sub-section, we will distinguish between two views of teacher autonomy: teacher
autonomy in the classroom and teacher autonomy in teacher education. We will
first look at various teacher models. Then we will look at the different roles of the
teacher in the autonomous classroom: the teacher as facilitator, counsellor, and
resource. Drawing on Dam’s (1995) classroom experience, we will point out
some practical implications of teacher autonomy by referring to aspects of
awareness and interaction. We finally describe how teacher autonomy can inform
teacher education.
We have already argued at various points before (see pages 9, 16, 18, 22, 36, 44,
47, 51, 52, 55) that the position of the teacher changes when we implement
learner autonomy in the language classroom. As Little suggests, learner
autonomy is nothing new: “In formal educational contexts, genuinely successful
learners have always been autonomous” (Little, 1995, p. 175), yet it is important
to pursue “learner autonomy as an explicit goal, to help more learners to succeed”
(Little, 1995, p. 175). The major outcome of learner autonomy, in our view, is on
the one hand to develop an increased awareness of one’s position as learner and
the subject of language learning, and on the other hand to assume responsibility
for the learning process and the language learning agenda. This process needs to
develop out of our interaction with others, such as peers and the teacher, and the
creative use of tools and materials in the language classroom.
For teachers this means not only that it is important to instruct learners in a
manner which relates to their explicit knowledge, but also that instructors need to
“understand the principles on which their practice is based” (Little, 1994b, p.
118). This depends, of course, on their approach to language teaching;
Teacher roles are [...] related ultimately both to assumptions about
language and language learning at the level of approach. Some methods
are totally dependent on the teacher as a source of knowledge and
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direction; others see the teacher’s role as catalyst, consultant, guide, and
model for learning; still others try to ‘teacher-proof the institutional
system by limiting teacher initiative and by building instructional content
and direction into texts or lesson plans. (Richards & Rogers, 1986, p. 23)
In a discussion of authority patterns in teaching, Stevick (1976) distinguishes
between transmission teachers and interpretation teachers. Transmission teachers
are likely to follow either a “rational-procedural” pattern, where they express
“impersonal authority” and stress institutional constraints such as the curriculum
or teaching materials, or a “paternal-assertive” pattern, where they position
themselves as authority figures in order to maintain social distance from their
learners. Interpretation teachers, on the other hand, will follow, in Stevick’s
words, a “fraternal-permissive” model. In this model,
the teacher consciously minimizes status differences between himself and
the students. In this new role, the teacher is more a resource person or
consultant than an authority; he is a facilitator, rather than an arbiter, of
classroom activities; he is concemed with his own sensitivity to the
learners and to their individual differences in learning styles and rates of
learning; above all he wants to train his students to develop their own
learning strategies so that they will not be dependent on him. (Stevick,
1976, pp. 91-3)
A similar distinction is made by Wright (1987, p. 62 fh.):
[T\ransmission teachers believe in subject disciplines and boundaries
between them, in content, in standards of performance laid down by
these disciplines that can be objectively evaluated; that the teacher’s role
is to evaluate and correct learners’ performance; that learners will find it
hard to meet the standards; interpretation teachers believe that
knowledge is the ability to organize thought, interpret and act on facts;
that learners are intrinsically interested and naturally inclined to explore
their worlds; that the teacher’s role is to set up dialogues in which
learners reorganize their states of knowledge; that learners already know
a great deal and have the ability to refashion that knowledge.
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Interpretation teachers are thus concerned with using personally meaningfiil
settings to encourage intrinsic motivation, promoting/fostering peer support and
providing some awareness-raising teacher-leamer model such as counseling or
coaching, and the full appreciation and exploitation of the learners’ “action
knowledge” (also see Sheils, 1988, p. 3; Devitt, 1989, p. 38).
The concept of teacher autonomy can be regarded as a paradox: “the truly
autonomous learner would not need a teacher at all. Equally, autonomy is not a
gift that can be handed over by the teacher to the learner, so is autonomy
unteachable? Yet much of the literature states that learners need to be taught to
be autonomous” (Voller, 1997, p. 107; also cf. Little, 1995, pp. 176-7). This
certainly depends on how we define “teaching”. Even the “truly autonomous
learner” would still need to engage in social interaction with others, of which the
teacher would just be a part. The second point Voller makes is more serious: how
can we teach the “unteachable”? Brookes and Grundy (1988) suggest that learner
training and negotiation are essential in this context.
Voller (1997) sees three different roles of the teacher: facilitator, counselor, and
resource. In Holec’s (1985, pp. 184-6) view, the teacher as facilitator has the
function to give psycho-social and technical support. Psycho-social support
involves the personal qualities of the facilitator, the capacity for motivating
learners, and the ability to raise learners’ awareness. Technical support includes
helping learners to plan and carry out their independent lan ^ ag e learning,
helping learners to evaluate themselves, and helping learners in general to acquire
the skills and knowledge needed to implement the above. Wright (1987) has
called these two kinds of support the management function, which is related to
social issues of teaching such as learner motivation and control, and an
instructional function, which is related to the language learning task (also see
Ryan, 1997).
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A second role of the teacher is as a counsellor. Voller describes her role as
someone who can “provide information and answer questions about self-access
resources and how best to use them” (Voller, 1997, p. 104). For Kelly (1996, p.
105), counselling should improve strategy awareness, language awareness and
self-management. Her systematic approach consists of “1. Needs clarification; 2.
Goal-setting and programme planning; 3. Monitoring; 4. Guiding; 5. Selfassessment and helper assessment; 6. Project evaluation; 7. Reflection and
forward planning” (Kelly, 1996, p. 105; also see Riley, Gremmo, & Moulden,
1989). There are alternative positions. Tharp and Gallimore (1988) suggest a
model of “instructional conversation” which seeks to develop the learner’s
communicative proficiency and language awareness through conversation and
analysis. For Riley (1997, p. 118) this process cannot be based on Socratic
dialogue, but as we argued earlier, needs to focus on the learners’ personal
constructs. Potential aims of counseling are information, diagnosis, evaluation,
negotiation, help, and consultation (Riley, 1997, p. 119). In learner training,
learners are frequently reminded that they have to take responsibility for their
own learning (see Esch, 1997, p. 174; see also Ellis & Sinclair, 1989, p. 1).
Learner training is not about transmission of knowledge, but reaching some form
of understanding as “deep” learning (Simmons, 1996, p. 73; see also Entwistle,
1987; Dickinson, 1992).
A third function of the teacher is that of resource: “This means that the teacher
must personally be involved in argument and discussion, disagreeing, criticizing,
putting forward suggestions, to mention but a few items in a potentially very long
list.” (Devitt, 1989, p. 44). Personal involvement does not mean that the teacher
participates by quoting from resources she considers valuable, but by bringing
her own creativity and experiences, particularly those of learning and language
learning, into the classroom. We would interpret this role as being able to share
“action knowledge”, personally meaningful experiences regarding language
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learning and learning in general. This entails an ability for improvisation and
creative design. In W olffs words, “[t]he creativity of the teacher becomes more
important than his knowledge about the language” (Wolff, 1994, p. 14). An
impressive example of such an approach to teaching is described by Falbel
(1989) in his account of the Danish Friskolen model. In such an approach, the
teacher becomes “a human event, not a transmission device” (Bruner, 1986, p.
126), and even a researcher and learner herself (see Breen & Candlin, 1980; also
c f the concept of action research, see Little, 1997d, p. 128).
In Dam’s language classroom, one of the key elements is socially determined
responsibility, between teachers and students as well as between peers. Within a
framework of basic principles, classroom activities are jointly negotiated and
elaborated by the teacher and the students (see Little, 1995, p. 180). Students are
encouraged to make choices and assume responsibility for them. Dam (1995, p.
5) interprets the changed role of the teacher as follows:
Rather than direct a predetermined and teacher-decided teaching
sequence, the teacher will focus on leaming rather than teaching; be
engaged in the learner’s leaming process; be open to learners’ ideas and
suggestions; support learners’ initiatives; initiate or encourage further
activities; observe and analyse leaming behaviour for later evaluation
with learners; map out working methods and ways of evaluating progress
in collaboration with the leamers; be a consultant as well as a participant
and a co-leamer in the leaming process.
<

For Dam, explicit/conscious awareness is the key not only for leamers, but also
for teachers (see Dam, 1995, p. 80). The central aim is awareness of their role and
the role of others in the leaming process, and awareness of the target language;
she “attempts to make the classroom situation transparent to her leamers by
making them aware of the link between what they do, how they do it, why they
do it, and what they have leamt” (Tort-Moloney, 1997, pp. 16-7). Leamers and
the teacher both keep learner diaries “to document and evaluate the ongoing
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teaching/learning process” (Dam, 1995, p. 10). We have earlier discussed the use
of posters and other learner products (see pages 26 and 36).
In addition, she encourages project-based group work, but also supports the
individual learner in one-to-one conversations. When we look back at our sub
section on interaction (1.1.2), we can say that the teacher’s goal must be, in
Vygotskian terms, to
create and understand the mechanisms of the zone o f proximal
development in which learner and instructor carry out different functions,
both of which contribute to learning which is more beneficial than could
be achieved either by the spontaneous efforts of the learner alone or by
the mere transmission from instructor to learner of the principles of a
second language. (Tort-Moloney, 1997, p. 9)
The various simultaneous or sequenced interaction types that take place in a
“scientific” model of the classroom have been summarised by Tort-Moloney
(1997, pp. 30-1). We can find intrapersonal voices, peer voices (one-to-one or
one-to-group), and a pedagogical voice (teacher-to-leamer(s)). Dam saw the
problem arise fi:om the confusion of voices in the spontaneous classroom and
called it “octopus syndrome” (Dam, 1995, p. 26), as it becomes strongly teachercentred. She countered the problem by nominating helpers “to reinstate the
original one-to-one ‘scaffolding model’ through peer interaction” (Tort-Moloney,
1997, p. 31; also see Voller & Pickard, 1996, p. 116; Tough, 1971), thereby
decentralising authority and support.
Another important factor in teacher (and learner) autonomy is evaluation, on the
one hand to encourage processes of discussion and revision, and on the other
hand to provide a basis that can help leamers in planning future learning
activities. Evaluation must be a recurrent activity between teacher and learner,
between peers, and of the whole class (Dam, 1995, p. 49). It makes sense to apply
these principles to teacher education.
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In teacher education, Little suggests that “[we] must provide trainee teachers with
the skills to develop autonomy in the learners who will be given into their charge,
but we must also give them a first-hand experience of learner autonomy in their
training.” (Little, 1995, pp. 179-180). Therefore,
teacher education should be subject to the same processes of negotiation
as are required for the promotion of learner autonomy in the language
classroom. Aims and learning targets, course content, the ways in which
course content is mediated, learning tasks, and the assessment of learner
achievement must all be negotiated; and the bases of this negotiation
must be a recognition that in the pedagogical process teachers as well as
students can leam, and students as well as teachers can teach. (Little,
1995, p. 180)
This position is shared by Dam (1995, p. 6): “learners are teachers and teachers
are learners”.
More teacher autonomy can be achieved by guided practice and the inclusion of
peer collaboration at the level of teacher-training programmes. In guided practice
teachers provide “opportunities for students to assume responsibility for their
learning” (Tort-Moloney, 1997, p. 36). This gradual process involves
“verbalization of mental steps at every stage” (Tort-Moloney, 1997, p. 36).
Guided practice has been shown to be highly beneficial for teacher training,
mainly for two reasons: “teaching is a dynamic process requiring more than a set
pattern of responses” and collaboration between teachers led to an “analytic
dialogue in which their theoretical and experiential knowledge was sifted and
synthesized” (Schlumberger & Clymer, 1989, p. 157). Peer collaboration can
have a number of effects on teacher education:
[C]ollaboration heightens teacher consciousness of the recursiveness of
learning at various course levels, thus building program coherence. Also,
when teachers work together to develop materials and evaluate student
work, consistency in course content and grading practices is encouraged.
Finally, the intellectual stimulation resulting from engaging in
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collaborative tasks energizes both the teachers and the program.
(Schlumberger & Clymer, 1989, p. 158)
Here we can see parallels to Vygotsky’s notions of external scaffolding and
internalisation.
In summary,
the teacher’s role in autonomous learning can be characterized essentially
as one of negotiation, both with leamers and external authorities
(representatives of the educational institution, and professionals from the
discourse communities to which leamers are trying to gain admittance)
about the syllabus, and, as a participant in and facilitator of the learning
process, with leamers in their classroom and self-access learning
activities. (Voller, 1997, p. 109; c f Breen & Mann, 1997; O ’Dell, 1997)
The goal of developing teacher autonomy in teacher education can be formulated
as to allow “teachers to develop autonomous relationships of dialectical
dependence on and independence from variables such as curriculum, research,
and classroom discourse, among other variables” (Tort-Moloney, 1997, p. 50).
Teacher fraining should not be confined to teaching techniques. It is vital that the
autonomous teacher becomes aware “of why, when, where and how pedagogical
skills can be acquired and used in the self-conscious awareness of teaching
practice itself’ and that he/she is integrated into a model where “teacher
education is provided through mutual assistance of students, teachers,
institutions, consultants, researchers, curriculum developers, all dynamically
linked together at the interpsychological and at the intrapsychological level”
(Tort-Moloney, 1997, p. 51; also see Tharp & Gallimore, 1988).
In this sub-section, we have looked at teacher autonomy as a complementary
concept to learner autonomy. We have introduced various teacher models and
made a case for an interpretative teacher model. Drawing on several sources, we
have discussed the three major roles of the autonomous teacher in the classroom.
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Examining Dam’s classroom jfrom a teacher’s perspective has provided us with
some practical examples of teacher autonomy, and we have concluded by
considering teacher autonomy in teacher education and argued that many
elements of teacher autonomy can be adapted to teacher training. Unless future
teachers experience teacher autonomy in teacher training, most of them will not
make its principles their own.

1.2 Learner autonomy and computer-assisted language learning
In section 1.1, we have discussed at some length the potential benefits of an
approach to language teaching based on learner autonomy. In this section, we
will try to transfer some elements of learner autonomy to the context of CALL. In
order to understand the interplay between technologies and pedagogical
approaches, we will give a short overview of CALL history as it parallels
approaches to language learning. We will conclude this section with an example
of learner autonomy in CALL, the concept of Tandem learning.

1.2.1 An overview of CALL

The history of CALL parallels many other efforts to introduce new technologies
into established instructional theories. An initial enthusiasm is followed by
mistrust and rejection, until gradually the acceptance levels of the new
technology rise due to its re-evaluation and integration into existing pedagogical
fi'ameworks. The development of CALL, especially since the early 1980’s,
happened around the same time as the communicative approach, although it
initially had little in common with it. In recent years, however, both the
communicative approach and CALL have been re-assessed in the light of new
concepts that can best be subsumed under the heading of learner autonomy.
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Many approaches to CALL are hampered by two main factors: computer
technology is evolving at such a speed that educators often find it difficult to
keep up. Secondly, learner autonomy is still often misunderstood as simply self
directed learning or as something that learners already possess, and not, as we
argued in section 1.1, as a capacity that needs to be developed in learners. In
addition, many CALL publications, conferences, and programs are still
dominated by initial grammar-translation or drill-and-practice approaches, no
doubt influenced by the fact that these are the easiest programs to produce. While
we would not advocate an approach to CALL that requires teachers and students
to become programmers, any use of CALL presupposes at least some interest in
technology on the part of teachers and leamers, and a predisposition to critically
evaluate current CALL programs on the basis of learner autonomy.
The first notable introduction of technology to language teaching, the language
laboratory, was based on the audio-lingual method, following a behaviourist
approach. The traditional four-phase structure drills of a lab session consisted of
stimulus, student response, correct response, and repetition of correct response.
Soon, however, the initial enthusiasm for the language lab wore off. There were
technical difficulties, there was not enough learning material, but, more
importantly, the audio-lingual method was increasingly discredited (see
Chomsky, 1959). The major problem was the all-covering demand of the
language laboratory, which was too inflexible, for example to accommodate
individual learning styles and new demands.
In the 1960s and 1970s, the first CALL phase began, and many early CALL
applications, to a large extent, simply transferred audio-lingual methods to the
computer. Warschauer (1996b) has called this early phase of CALL
“behavioristic CALL”. It was characterised by drill-and-practice software, such
as reading or vocabulary drills, based on the view of the computer as tutor (Levy,

71

1997, p. 83; also see Taylor, 1980). Its underlying principles shape less and less
CALL software today. Nevertheless, repetition can improve learning, repetition
can be done more effectively by a machine, and computers in general allow
students to work at their own pace (cf Warschauer, 1996b).
In the 1980’s the communicative approach became the predominent approach to
language learning, and towards the end of the decade the personal computer (PC)
arrived and became the dominant technical tool in classrooms. In addition, video
recordings and satellite broadcasts became available and introduced teachers and
learners to a much wider range of authentic materials than before. Since the early
1990’s, these technologies also began to appear more and more in the learners’
homes. While the model of the computer as the “all-knowing” tutor still
prevailed, there were some differences. Software for paced reading, text
reconstruction, and games allowed learners much more choice, control, and more
interaction with the machine. “Communicative CALL”, as Warschauer (1996b)
calls it, also saw the computer as stimulus for peer interaction. A third role of the
computer that emerged was that of tool (Levy, 1997, p. 83). Programs such as
word processors, spelling and grammar checkers, and concordancers belong to
this category.
As computer performance and memory was still at a premium, the medium of
text was prominent. Many theorists and practitioners, at the beginning of the
1990’s, wondered whether that was all computer technology could offer to
language learning: they complained that CALL “still consists of text-based
tutorials and drill-and-practice activities. The computerized exercises are
generally mechanical: unscrambling sentences, cloze exercises, fill-in-the-blanks,
multiple choice and sentence completion” and explained “[t]he predominance of
drill-and-practice software [...] by the fact that it is the easiest to develop”
(Furstenberg & Morgenstem, 1992, p. 121; also see Riischoff, 1993). CALL then
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rarely went beyond localised problems of lexis and grammar (Milton, 1997).
Even the fact that more and more CALL programs turned to audio and video as
well as text resources when the delivery medium of CD-ROM appeared, did not
substantially change the underlying pedagogical approach to CALL;
“multimedia” and “interactive” became new buzzwords (see Hooper, 1988;
Latchem, Williamson, & Henderson-Lancett, 1993b; Latchem, Williamson, &
Henderson-Lancett, 1993a; Looms, 1993; Paine & McAra, 1993). There were
exceptions: the Autotutor used video and computerised tasks to support group
collaboration in the target language (see Little, 1994a; Little, 1997b). In the early
1990’s, just when interactive multimedia reached the peak of its popularity, a
new technology spread rapidly across the globe: computer networks and the
biggest of them all, the Internet.
The Internet not only assembled a vast library of resources in electronic form, but
linked them by using hypermedia. The concept of hypermedia had also emerged
in CD-ROM applications in the 1990s, and became a vital construct for new
authoring programs such as HyperCard (see, for example,. Gloor, 1992; Murray,
1992b). Modem authoring programs, if used by learners, can still be highly
beneficial for CALL approaches based on learner autonomy (Wachman, 1999).
This third phase of CALL has also been called “integrative CALL” (Warschauer,
1996b). The potential of the Internet was initially seen in its ability to provide
sheer unlimited static information for language learners about the target language
and its culture. The wealth of authentic material that suddenly became available
in the target language, first as text, but later also as audio or video material,
certainly provided teachers and learners with more personally meaningful
material than before, if introduced, supported, and evaluated in the right way.
However, a restricted view of the Internet as an information resource ignored the
huge communication potential that was becoming more and more easily available
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to teachers and learners in a variety of media. Although the application of video
and audio conferencing is still problematic today, due to bandwidth problems on
the normal Internet, high speed networks such as Internet 2 and the MBONE
network have shown that these technical restrictions will most likely disappear in
the very near future. We can also see that the Internet converges with other
technologies, such as mobile phones, fax machines, television and radio. Smart
messaging systems combine the abilities of mobile phone, fax, and e-mail, and
the recently introduced WAP technology allows direct access to the Internet with
a mobile phone. At the moment, some of the most widely available
communication technologies are e-mail for asynchronous communication and
Internet Relay Chat (IRC) for synchronous communication. Both use the medium
of writing to communicate. The emergence of Internet communication
technologies has also seen new research areas, such as CMC, although CALL
was initially more than reluctant to accept its value. As computer performance
and memory have increased, software designers are now able to spend more time
and resources on design and feedback issues. The discussion about design has
mainly focused on the computer interface, while feedback became an integral
part of CALL in the form of artificial intelligence (AI) implementations. Initial
enthusiasm for AI has given way to a more restricted view of its potential in
recent years. This has caused a reassessment of its value for language learning.
We will discuss both interface design and AI approaches further in Chapter 2.
In this overview, we have seen that CALL has moved away from seeing the
computer as a tutor to seeing it as a tool. This parallels the development in
teaching methodology from the audiolingual method to the communicative
approach. We have argued that fixed media such as CD-ROMs have lost some of
their appeal in the light of the Internet revolution. Increasingly, Internet
communication tools now take centre stage in CALL research and development.
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In this process, technology and pedagogy support each other and promise to have
a serious impact on language learning (cf. Garrett, 1997).

1.2.2 From tools to environments - Implications of learner autonomy for
CALL

In section 1.11 gave an account of current concepts of learner and teacher
autonomy. In sub-section 1.2.1 we argued that pedagogy and technology
influence each other in CALL. We will therefore discuss how technology can
support learner autonomy, and what principles or learning conditions we can
derive from learner autonomy for CALL design. Here, activity theory,
constructivism, constructionism, and situated learning can provide us with
important perspectives on CALL design.
There are some indications that we can see a paradigm change in CALL design in
the light of learner autonomy. We noted in our previous sub-section that the
computer has been seen as a tool, and increasingly as a communication tool: in
Little’s view information systems and information technologies can promote the
development of learner autonomy in that they can “stimulate, mediate and extend
the range and scope of the social and psychological interaction on which all
learning depends” (Little, 1996a, p. 3; also see Little, 1998b, p. 15). Recent
CALL literature moves away from the notion of tool towards the notion of
environment or virtual community of learners:
we conceive of technology as support for a total environment for learning
rather than as a single tool or a source of information only. Our premise
is that using technology can change not only how teachers teach but what
they can teach - in the most positive sense - and whom they can teach:
Technology reaches out to the most distant learners in the most isolated
places and offers a hitherto undreamed-of richness of experience (Egbert
& Hanson-Smith, 1999, p. ix),
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and Little argues that “it is possible to think of a ‘virtual’ target language
community, available to language learners anywhere in the world” (Little, 1997b,
p. 235).
Let us look at two recent summaries of conditions for language learning
environments based on learner autonomy. Esch suggests five criteria; “Choice, or
the provision of genuine alternatives” (Esch, 1996, p. 39); “Flexibility” (ibid., p.
40); “Adaptability/ Modifiability”, involving the “arrangement and classification
of language-learning resources” and the “possibility for learners of transforming
documents and playing around with them” (ibid., p. 40); “Reflectivity/
Negotiability” by providing learner support in individual and collective work
(ibid., p. 42) and “Shareability”, where leamers can exchange meaningful
artefacts with peers or native speakers (ibid., p. 44). Egbert et al. (1999)
emphasise similar points:
“ 1. Leamers Have Opportunities to Interact and Negotiate Meaning” (ibid., p. 3).
This premise refers to the central idea of negotiation and collaboration in a socialinteractive approach to leamer autonomy.
“2. Leamers Interact in the Target Language With an Authentic Audience” (ibid.,
p. 4). Here we can see the central tenet of language learning as language use.
“3. Leamers Are Involved in Authentic Tasks” (ibid., p. 4). This goes back to our
discussion of authenticity, where we argued that authenticity in the language
classroom must go beyond the mere use of authentic materials. Means and Olsen
(1995) found that the very inclusion of technology in classroom projects
enhances the authenticity of the task, reflecting student perceptions of the
ubiquitous nature of such technology in society at large (also see Greening,
1998).
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“4. Learners Are Exposed to and Encouraged to Produce Varied and Creative
Language” (Egbert et al., 1999, p. 5). Here we can see the demand both for the
diversity of comprehensible input (Krashen, 1985), but also the production of
comprehensible language output (Swain, 1985).
“5. Learners Have Enough Time and Feedback” (Egbert et al., 1999, p. 5). As we
said in our previous sub-section, feedback in CALL has been a central problem of
human-computer interaction, even more so in language learning.
“6. Learners Are Guided to Attend Mindfully to the Learning Process” (ibid., p.
6). We need to make sure that learners are “cognitively engaged” in language
learning opportunities and develop linguistic and metalinguistic awareness (see
Mia & Walter, 1995; Wenden & Rubin, 1987).
“7. Learners Work in an Atmosphere With an Ideal Stress/Anxiety Level”
(Egbert et al., 1999, p. 6). Learners bring certain attitudes and beliefs to the
language learning process. Thinking of stress and anxiety as individual traits may
not be helpful, as they are clearly linked to contextual features. The atmosphere
of the language learning environment is crucial to motivation (see Johnston,
1999b).
“8. Learner Autonomy is Supported” (Egbert et al., 1999, p. 6). Some of the
previous points already mention central ideas of learner autonomy, but here we
refer particularly to the idea that learners take control of and responsibility for
their learning process, and that teachers can support the learner in becoming more
autonomous through counseling and scaffolding. Clearly, all eight conditions are
interrelated, and more or less build on the concept of learner and teacher
autonomy as presented in our previous section.
How do our three approaches to learner autonomy, as discussed in sub-sections
1.1.1, 1.1.2, and 1.1.3, relate to CALL? From an individual-cognitive perspective,
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learners need tools to monitor and evaluate their language learning process.
CALL environments also need to allow for different learning styles, and as high a
level of participation by the learner as possible. The learner must perceive the
learning environment as her own to fully exploit its potential. When we look at
many CALL programs today, learners are certainly able to be active, for example
by clicking on items, filling in blanks, or matching phrases. However, the learner
can in most cases not choose the actions, and their effects are not related to the
learners intentions. In other words, the learner is not an active element of the
design process.
A social-interactive view of learner autonomy emphasises that CALL
environments need to contain elements of asynchronous and synchronous
interaction, especially by using the written channel. CALL environments,
especially in a second language context, allow many learners for the first time to
communicate with native speakers in the target language community. In terms of
feedback and comprehensible input, this interaction is in general preferable to
communication partners based on AI.
Finally, an experimental view of learner autonomy focuses on the userfriendliness of CALL environments, and, like an individual-cognitive view, on
the participatory nature of its resources. This notion of an experimental
laboratory also implies a stress-reduced atmosphere, where the learner is
encouraged to produce output in the target language. Based on this experimental
view, the concepts of activity theory, constructivism, constructionism, and
situated learning have particular implications for the design of CALL
environments.
We mentioned in the relevant sub-section on activity theory that crucial factors
for a learning environment should be authentic activities, construction, and
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collaboration (Bellamy, 1996, p. 131). Simonson (1996, pp. 231-6) has given a
more detailed outline of design outlines for learning environments:
“Attitude change is likely because of, and learners react favorably to, situations
involving the use of instructional technologies that are authentic, relevant to
them, and technically stimulating” (ibid., p. 231).
“Learners are persuaded, and react favorably, when mediated situations include
the discovery of useful new information about a topic” (ibid., p. 232).
“Learners are positively affected when persuasive messages are encountered in as
authentic and credible a situation as possible” (ibid., p. 233).
“Learners who are involved in a situation requiring their participation in the
planning, production, or delivery of media are likely to react favorably to the
situation and to the message delivered by the media” (ibid., p. 234).
“Student involvement is an important technique for promoting desirable
attitudinal outcomes” (ibid., p. 235).
“Learners who participate in situations where technology-based instructional
situations are openly critiqued are likely to develop favorable attitudes toward the
situations and toward the message” (ibid., p. 235).
“Learners who experience a purposeful emotional involvement or arousal during
media-rich instructional situations are likely to change their attitudes in the
direction advocated in the situation” (ibid., p. 236).
In summary, we can say that activity theory’s major contribution to the design of
learning environments probably lies in the idea of participatory or iterative
design, the idea that it is necessary to work with all participants to design learning
environments: “[U]sers must be involved in the design process itself’ (Kuutti,
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1996, p. 22; also see Bellamy, 1996, p. 128). Previous design approaches have
often failed because of what Raeithel and Velichkovsky (1996, p. 202) call “the
Dilemma of User-Centered Design: the more you design for freely choosable,
trustworthy possibilities for users, the less you will be able to foresee the possible
breakdowns of expectations that users may experience with your new design
features” (see Stevens, 1996, p. 281; Chapelle, 1990). In addition, much
educational software provided neither the means for evaluation and research,
such as user tracking, for designers (Raeithel & Velichkovsky, 1996, p. 203), nor
records for the leamer/user to monitor and evaluate her learning process (Raeithel
& Velichkovsky, 1996, p. 211).
The idea of participatory design is also echoed in constructivist approaches to
CALL design. Willis (2000, p. 9) looks at the layers-of-negotiation model
(Cennamo, 1996), a chaos theory approach (You, 1994), and the A-Maze model
(Bing, Flannelly, Hutton, & Kochlany, 1997), and abstracts from them three
important but flexible guidelines for constructivist instruction design models;
recursion (non-linearity), reflection, and participation. Recursion is related to
grounded theory research (hypotheses are formed and then tested, if new data
provides interesting viewpoints, new hypotheses are tested) and presents an
iterative process of data analysis and theoretical analysis, with an ongoing
verification of hypotheses throughout the learning process. Examples of this
recursive process in CALL are word processing (Dam, Legenhausen, & Wolff,
1990; Milton, Smallwood, & Purchase, 1996) and data-driven learning (Johns,
1988; Johns, 1991; Aston, 1997), especially when students are encouraged to
analyse their own texts, their own production, in the target language. Reflection
can be viewed as reflection-on-action and reflection-in-action: “Thinking
reflectively about what we have done, and are doing, leads to reformulations of
the problem as well as to experimentation. New approaches are tried, sometimes
discarded, sometimes adopted or revised again” (Schon, 1987, p. 36). Finally,
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participation and, as we argued, participatory design “reflects a shift from the
perspective that the designer knows best to one in which the designer is part of a
team that, collectively, can accomplish much more when each person is a fiill
participant instead of an object of study” (Willis, 2000, p. 9). All three guidelines,
recursion, reflection, and participation, are iterative processes, and point to the
idea of life-long leaming - in Little’s words, a “continuous process of hypothesistesting and theory-revision” (Little, 1991, p. 17). This position is strongly
influenced by Kelly (1955, repr. 1991) and should influence software design: not
only do we need to allow learners to participate in the leaming environment and
the design process at all stages, but the design needs to be sufficiently open and
flexible to allow for even major structural changes to the software program.
This position is confirmed by Ewing (1999, p. 19):
Much of the decision taking in constructivist led leaming moves away
from being preestablished, to the point where the leaming task begins.
The decisions also shift from being taken by the teacher to being taken
by the learner. Each of these fits the current model of leaming in
hypermedia environments.
The idea of participatory and iterative design cannot easily be implemented in
real-life leaning environments, and Swan and Hughes (1992) have suggested that
the constmctivist approach should be developed in “virtual space”, where many
of the limitations do not exist. We will return to this idea in Chapter 2.
The inclusion of participation in the leaming environment is also central to
constmctionism. Bmckman (1995) has criticised so-called interactive multimedia
design by saying that
[i]f this technology is ‘interactive,’ it is in the limited sense that most
hypertext systems are interactive: there are multiple paths through the
material, and the system has a limited ability to react to the user.
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However, the ways in which the system reacts are designed by the artists
and engineers who constructed it and not by the users.
She argues that “users need to be the creators and not merely consumers of
virtual worlds” (Bruckman & Resnick, 1995). In the context of language
learning, learners need to be transformed “from the role of consumers to the role
of producers, exercising some level of control and influence” (Littlejohn, 1997, p.
190). This participation process must be embedded in a community of learners.
Bruckman (1997b) outlines a constructionist approach to design and focuses on
the notion of virtual community design: it seeks to maximise “opportunities for
creative expression and active participation”; it opposes the idea of idiot-proofing
software by creating a supportive context of software development where
learners can contribute with what Barnes (1976) called “action knowledge”; it
demands “well-designed software tools which have a low initial barrier to use,
and a high ceiling for what can be accomplished with them”; it encourages users
to create content and administer virtual spaces, which include both private spaces
and public places for learning; lastly, virtual community design should “provide
opportunities and infrastructure for community support for learning” (Bruckman,
1997b).
Constructionism (see our discussion on pp. 53f.) emphasises the importance of
playful exploration, of “bricolage”. This presumes the existence of a stress-free or
stress-reduced environment. Turkic (1995, p. 61) mentions the Internet as a good
example: “Exploring the Web is a process of trying one thing, then another, of
making connections, of bringing disparate elements together. It is an exercise in
bricolage”. In discussing the SimCity software, Turkic notes that simulations may
be a good instrument to support consciousness-raising, and quotes Will Wright,
the game’s developer, as saying: “Playing is the process of discovering how the
model works” (Turkic, 1995, p. 72). Constructionism therefore emphasises the
notion of learners as explorers and creators. CALL design must not only allow
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them to produce materials in the target language, but must also provide structures
so that the learner’s creation and other authentic materials become cognitive
tools, tools that enable the learner to reflect on the learning process and on the
target language.
As in other constructivist approaches, instructional designers in a situated
learning model are increasingly concerned with helping students to construct
understanding for themselves rather than teaching them specific knowledge
(Spiro & Jehng, 1990). The designer creates an environment from which, through
exploration, students construct understanding. This process of creative
construction involves the “fundamental challenge for design - for both the school
and the workplace - to redesign the learning environment so that newcomers can
legitimately and peripherally participate in authentic social practice in rich and
productive ways” (Brown & Duguid, 1996, p. 49). Clearly, situated learning, like
Bruckman’s view of constructionism above, demands the embedding of creative
construction and participation in an authentic socio-cultural context. Let us look
at just two consequences of situated learning for the design of learning
environments. A widespread assumption in CALL is that we can (and should)
replicate face-to-face interaction by using video conferencing; that its regular use
in CALL is only a matter of overcoming a technical problem. This position
neglects the importance of situated context for indexicality in interaction which
we discussed earlier in the situated learning model (see pp. 57f.). Apart from the
fact that more and more CALL practitioners emphasise the uniqueness of CMC
rather than constantly comparing it to face-to-face communication (cf. Garrett,
1997), video conferencing does by definition not involve a shared context, a
situatedness of interaction, and thus excludes many forms of indexicality. It is
therefore not surprising that many CALL practitioners turn to the notion of
virtual environments.
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There is an additional consequence of situated learning for instructional design.
The creation of varied contexts in which the learner can experiment with various
roles should be encouraged. This not only entails the demand for a variety of
environments, but also the demand for quickly changing interaction scenarios. As
we mentioned in our sub-section on teacher autonomy, learners and teachers are
involved in a fluctuating context of interaction modes in the language classroom.
Group work changes to individual work, to leamer-teacher exchange, to large
group scenarios, to pair work, etc. These options only exist in very few CMC
tools (certainly not in many video conferencing settings), but are a crucial
requirement for language learning environments:
In the online learning environment, both teachers and learners require a
medium that enables a variety of interactions. This would give them the
flexibility to select instructional events in response to the direction and
character of the dialogue itself, so that the educational imperatives drive
the choice of technologies rather than be subordinated to them. (Hughes
& Hewson, 1998, p. 49)
The situated learning perspective points to the importance of the environment in
learning. This position, we feel, does not contradict the constructivist idea that
individual constructs are more important than the actual situation learners are
confronted with. Both positions are complementary. We cannot ignore the fact
that certain technologies do or do not allow us to implement certain
communication scenarios, and that they are related to their situatedness not only
in a spacial, but also and more importantly, a socio-cultural context. We will
return to this concept, Gibson’s (1966; 1979) theory of affordances, in Chapter 2.
Some theorists of situated leaming argue for the inclusion of a virtual component
in interaction and software design. Rather than focusing on the photo-realistic
representation of learners in distinct places and socio-cultural contexts, we could
try to unite them in a “third place”, a virtual environment that is created through
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collaboration and participation, situated in the same albeit virtual context.
According to Cummins and Sayers (1990; 1995), the ability to access and
interpret information from around the world in communication and collaboration
with people from a variety of cultures will be a critical skill for success in the
21st century. Collaborative exchanges via the Internet are thus seen not only as
an opportunity for situated language practice, but also as a context for developing
broader skills needed of importance for students’ ftitures.
In this sub-section, we have started by discussing design principles for CALL
environments based on learner autonomy. We can see that according to our sub
sections 1.1.1, 1.1.2, and 1.1.3, individual-cognitive, social-interactive, and
experimental perspectives can play a major role. We then looked in some detail at
the importance of activity theory, constructivism, constructionism, and situated
learning for CALL environments, as these are strongly related to learner
autonomy and notions of experimentation in particular. In summary, we can say
that we need to focus on technology that enables students and teachers to
collaborate and participate in the design of their learning environment. The
virtual space of the Internet promises to provide a more egalitarian and stressreduced alternative to the real-life classroom. I have argued for the importance of
synchronous and asynchronous communication resources to enable more focused
target language use between peers, but also and more importantly with the target
language community. It is questionable whether a focus on video conferencing is
the correct approach, for two reasons. First, we argued for situated interaction,
the notion that activity and particularly language is embedded in a spatial and
socio-cultural context. Second, we should not forget that the written medium is
hugely important to support language and linguistic awareness, and is also
increasingly valued for interaction (see our discussion on pp. 21, 23ff., 33, and
37), as records are more easily available and analysable. For teacher autonomy,
the most important tools are certainly the variety of communication modes the
85

Internet affords to structure an autonomous classroom. We noted that a virtual
space might be able to support the diversity of voices and interactions within a
Vygotskian learning model, and provide a more learner-centred classroom. For
teacher education, the Internet can also become a continual forum for discussions.
Even more so, teachers and their classes can collaborate across the globe in new
and exciting ways.
Maybe Norman (1993), in his discussion of experiential and reflective cognition,
sums up best how we should implement this technology:
Maybe this is the environment we need for education, whether in school,
at work, or by oneself at home: continual stimulation, simulated worlds,
and the proper social interactions with other players and teachers to
ensure that there is guidance and feedback, so that the activity is a true
learning, coaching, training activity - in short, so that it is educational.
The new world of high-technology, multimedia education captures the
experiential nature of the optimal experience, but at the neglect of the
rest. It should be possible to offer both experiential and reflective
experiences, all within the envelope of a sustained, optimal flow.
(Norman, 1993, p. 18)

1.2.3 Implementing autonomy - The Tandem learning framework

In our previous sections, we introduced some principles of learner and teacher
autonomy. The concept of learner autonomy emphasises the importance of
collaboration, of group support as one important factor for learning a second
language. Supporting a learner in becoming a more autonomous user, by
encouraging students to make decisions and to act independently, and with
personally meaningful topics within groups, for example through project work ,
however, is only one part of learner autonomy. More importantly, we must also
support learners becoming more autonomous language learners, by including
mechanisms that allow for detachment from their own learning process and by
supporting critical reflection such as introspection that work towards raising
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learning awareness in students and linguistic awareness, an awareness of the
students in their learning process and more specifically, of themselves as learners
of a foreign language.
Tandem learning, which is based on learner autonomy, has extended this concept
from mere peer support in the classroom to a dynamic exchange between
language learners and native speaker experts sharing the same combination of
languages. Early Tandem leaming developed as face-to-face meetings between
two learners with different L is leaming each other’s mother tongue. Learners
teamed up with a native speaker, such as an exchange student, and leamed each
other’s language while being supported by a framework of counselling sessions,
collaborative tasks and activities, etc. (see Dalwood, 1977; Henner-Stanchina,
1985; Murphey, 1987; Little, 1988; Muller, Schneider, & Wertenschlag, 1988).
The International E-Mail Tandem Network in Bochum, Germany, has supported
and organised exchanges of this kind since 1994 in a Lingua-funded project, now
with more than a dozen languages in a variety of bilingual combinations.
Through their web site, they started to pair English-speaking students leaming
German with German-speaking students leaming English through a central
“dating agency” in Bochum. They also created a bilingual English-German
mailing list, RJBO-L (named after the first participating universities, Rhode
Island and Bochum). With the addition of new sub-nets and new languages and
the first tentative results of empirical research, it became necessary to redefine
the major principles of tandem leaming, which was done in the 1996 tandem
guide (Little & Brammerts, 1996).
There are three major principles of tandem leaming. The first is reciprocity. Each
partner must benefit equally fi*om the partnership, and can expect to receive as
much help as s/he gives. Each partner depends on contributions fi*om his/her
partner to make the partnership successfiil. This involves compromise and
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commitment, honesty and courtesy. The second principle, linked with reciprocity,
is bilingualism, which requires that each student should use the same amount of
LI and L2 in each message. This equal balance of LI and L2 is not only vital for
the training of receptive and productive skills. Research by Appel (1997; 1999)
has shown that the quantitative relation between LI and L2 content in e-mails has
repercussions for the success of a tandem partnership. The process of correcting
the partner’s output was reported to lead to increased awareness of LI structures.
The third principle is learner autonomy. Each learner is responsible for his/her
own learning process and must determine learning objectives and methods to
achieve these. As both learners are in a partnership, there is also mutual
responsibility to make the partnership as rich and beneficial to each partner as
possible.
At the Centre for Language and Communication Studies (CLCS) at Trinity
College, Dublin, we have organised tandem partnerships since 1995, with mixed
results. We found that the official channels of the Tandem Network, the tandem
dating agency and the forums, were perceived as inadequate by many students.
The dating agency was sometimes not able to pair up students, due to a lack of
partners with the appropriate L I. Students complained that they were unable to
pick a partner themselves, according to mutual interests. Students also
commented that age differences severely influenced their partnership. With
forums, particularly the German-English forum, the daily traffic of 20-30
messages was often perceived as too high, and message threads were unfocused
and meaningless to many students.
We therefore started to organise tandem partnerships ourselves. E-mail projects
are relatively easy to organise, because of the asynchronous nature of the
medium, but usually far from easy to monitor. Even if learners have the best
intentions to forward all e-mails to the teacher, e-mails get lost or deleted.
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addresses are mistyped, or students simply forget to forward or cc e-mails. This
makes it difficult to evaluate what students are writing and to discuss the contents
with them. More importantly, the constant process of including previous
messages together with new material may seriously impede processes of
reflection and awareness-raising. Students may overlook the corrected parts, may
not continue with the bilingual format, etc. A possible alternative is available in
the web-based e-mail program by Appel and Mullen (2000). Not only does it
allow teachers to keep track of all students’ e-mails, but even more importantly, it
is an environment where students can easily keep track of their own exchanges
and consult online information resources such as dictionaries and conjugation
tables. They can even get some statistical data such as average message length or
native and target language content of their own and their partner’s messages,
thereby contributing to bilingualism and reciprocity. In this development, we can
see the trend that even an asynchronous medium like e-mail can be enhanced by a
virtual space.
The teacher’s role as a dispenser of knowledge disappears almost completely in
tandem learning. Nevertheless, students need the right balance and need to ensure
that theirs is an effective learning partnership. Bilingualism may be in danger if
one partner is far more proficient in the target language than the other. This can
often be the case when English is the L2, as EngUsh is far more “in the air” for
instance in countries like the Netherlands, Denmark, or Germany, than Dutch,
Danish, or even German would be in England or Ireland. Students need to
encourage and collaborate with their partners. Monitoring from a teacher’s point
of view is, as mentioned earlier, much more difficult. If a web-based environment
is used, teachers and learners can integrate more information and really focus on
certain topics. Regular awareness-raising activities such as questionnaires or
mock-exchanges that are discussed in class can also help (see Little et al., 1999).
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A departure from the principles of reciprocity and bilingualism often results in a
one-sided relationship, and in many cases signals the end of a partnership.
The evaluation of projects in electronic media has obvious advantages. An e-mail
environment such as that developed by Appel and Mullen (2000) will
automatically collect all e-mail data. This facilitates the quantitative analysis of a
comparatively large corpus. It also simplifies the qualitative analysis of data.
Looking at error correction, learning strategies, or metalinguistic content can
provide us with vital insights into the learning process and its product.
Questionnaires and semi-structured interviews can help us understand affective
factors in language learning, for example by looking at learners’ motivation,
attitudes, and beliefs. Part of this evaluation process can and should take place in
class. Students need to be confronted with their own learning in such a way that
they reflect on it, become aware of the underlying processes, and define new
goals for themselves.
In our project at CLCS (Little et al., 1999), we followed a content-based
qualitative approach with a questionnaire that was sent out twice to our students,
once during the term and once at the end. Questionnaires were discussed in
groups in class, thus making them part of the awareness-raising process. They
showed that content-driven discourse leads to larger cross-cultural awareness and
relates directly to learners’ personal experiences. Learners valued their
partnership because it allowed them to use the language and at the same time
observe it in use (communicative purpose), which resulted in greater
encouragement, increased confidence, and risk-taking. Students reported
becoming more aware of similarities and differences between the two languages.
Learners did not see correction and feedback as too important, but access to
everyday authentic language, personal interaction, a focus on their own needs, the
fact that it was a mutual partnership, and its speed and convenience.
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In our analysis of linguistic data we found that students followed the principle of
bilingualism throughout their exchanges (90% of all e-mails were bilingual). In
terms of language register, we found that, like other researchers (Warschauer,
1996a; Dam et al., 1990; Murray, 1985; Wilkins, 1991; Reinman, 1995), e-mail
discourse is close to spoken discourse, for example in that it uses discourse fillers
and non-standard punctuation. We also found that students explicitly tried to co
ordinate their exchanges by using tandem-related metatalk to discuss error
correction, topics, attitudes to tandem learning, linguistic content, or the technical
operation of the partnership. Our findings in error correction were that students
used a wide variety of conventions. In several cases students were able to
discover deficits, and in comparatively few cases they were able to generalise
across language systems, or generalise across their interlanguage. Their use of
metalanguage and their corrections were often inaccurate, and there was hardly
any “recycling” of corrections.
We found that some organisational difficulties remain (see Little & Ushioda,
1997). Pedagogical frameworks need to be created that integrate e-mail into a
course. The affective data of our research suggests that students found these
exchanges congenial and different fi-om other language learning contexts, in that
they themselves had personal ownership of the content and process of learning.
The linguistic data suggests that they understood the principle of bilingualism,
but that metatalk and error correction still need to be improved. Feedback was
made clear and as effective as possible. The lack of accurate error correction and
reuse of material should not be worrying; Appel (1997; 1999) suggests that
giving feedback is considered more valuable than receiving it and may be more
likely to raise metalinguistic awareness. In terms of self-evaluation and linguistic
support, a dedicated environment (such as Appel’s, see Appel & Mullen, 2000)
may be preferable to ordinary e-mail programs.
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Let us summarise a number of potential benefits, but also pitfalls and problems of
tandem learning. One of the problems may occur because tandem learning in its
current form is a type of distance learning. As such, there are bound to be
problems with different term structures, educational systems and thus age groups,
courses, available facilities, etc. Both tandem partners remain in their own
environment. Another problem is that tandem leaming may at first seem like just
another penfnendship; student work may become unfocused, unbalanced, and
trivial. Indeed, even recent papers have called e-mail tandems “keypalships”
(Vilmi, 1999), a term we would avoid. Tandem leaming requires commitment
and discipline to become an effective tool in the language leaming process.
Then there is the fact that tandem leaming, at least within the context of e-mail, is
an exclusively written medium. This may prove difficult for learners who have
been leaming the target language mainly within a classroom where more
emphasis was placed on oral than on written communication. Within e-mail as an
asynchronous and thus non-reciprocal written medium, they have the added
problem of not being able to negotiate meaning or provide scaffolding in the way
they could in synchronous media like the telephone (see Little, 1998a). On the
other hand, the written medium is ideal for awareness-raising activities, as we
mentioned earlier in this chapter, and thus has some advantages for tandem
leaming (see Little, 1997c).
The potential benefits of tandem leaming are manifold. Every leamer is partnered
with a native speaker of his or her target language who is not only fully
acquainted with the language but also with the target language culture. The topics
of discussion can be agreed on and are thus potentially much more meaningful
than much classroom discourse: an “artificial teacher-student-classroom peer
environment (in which the student writes or speaks for the purposes of improving
accuracy and receiving a grade) will gradually be replaced by authentic, dynamic
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student-teacher-global peer situations” (Vilmi, 1999, p. 440). Working
arrangements can be agreed on with the partner. The fact that both partners
depend on each other and are on the same level as learners and experts can
increase motivation and puts both in similar positions. Both learners possess a
record of all the e-mails which can be worked on later for further learning or
evaluation (Little, 1998a). All these are advantages of tandem learning that have
persuaded us to refine our approach and transfer it to other computer-assisted
media.

1.3 Conclusion
In this chapter, we have explored the concept of learner autonomy by using three
different perspectives: an individual cognitive view of the learner as intentional
learner, a social-interactive view of the learner as communicator, and an
experimental-participatory view of the learner as researcher. In this last view,
activity theory, constructivism, constructionism, and situated learning theory
have been discussed as additional learning models. They not only underline many
learner autonomy principles, but extend beyond them in such a way that they
become useful models for the design of learning environments. In section 1.2, we
looked first at the development of CALL that saw the computer first as a tutor,
then as tool, then as a leamer-centred environment or even tutee (Papert, 1993,
pp. 161-2) or environment. We then discussed what consequences learner
autonomy, and related learning models such as activity theory, constructivism,
constructionism, and situated learning have for the design of CALL software. We
noted that, increasingly, CALL software has turned to integrated CALL
environments. CALL software is also focusing more and more on the Internet,
and moving away from information resources towards communication resources
and, more importantly, virtual communities. Unfortunately, as happened with the
term “interactive multimedia”, many CALL theorists and practitioners are
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beginning to use terms like “virtual environments” rather indiscriminately,
although they have been discussed in other contexts for decades. In Chapter 2, we
will therefore look in depth at the concepts and technologies behind virtual
reality, virtual environments, virtual communities, and similar terms. We shall
argue that a true understanding of the ideas that lie behind them can not only
contribute to a paradigm change in CALL, but create alternative learning
environments for our learners that allow them to become more aware, more
communicative, and more participatory. In a political sense of learner autonomy,
these learning environments need to support self-determinism; we need to ensure
that virtual spaces on the Internet do not become institutionalised mechanisms for
authority and control, but vital nodes for learner-centred exchanges and
participation.
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2. Virtual Reality - tool and concept
One of the major buzzwords in the last few years has been virtual reality (VR).
But what do we really mean when we talk about VR? It has found a place in
popular culture thanks to novels by William Gibson, and particularly his novel
Neuromancer (1984) has influenced the view of VR as a new concept. Then there
were films fiill of allusions to VR, like Tron (Lisberger, 1982), Lawnmower Man
(Leonard, 1992), etc. that in many cases pointed to the potential dangers of VR.
On the other hand there is research that is carried out all over the world, focusing
on new input and output devices, new tools that complement new programs. A
number of researchers have come to see VR not so much in the context of new
tools and programs but in terms of a totally new concept, a paradigm shift in
human-computer interfaces, a fundamentally different way of using computers.
Bricken, for example, sees a shift on several levels: from “picture
observe

experience, use

participate, interface

place,

inhabit” (Bricken, 1990c;

also see Bricken, 1990b).
Thus, we can distinguish between two major strands when we approach VR. On
the one hand, VR research has developed so many new tools and applications that
it is useftil to look at these in detail, categorise and finally evaluate them for the
purpose of language learning. On the other hand, VR research has also developed
completely new concepts of how people should work with computers. Maybe
even more important than this, I will try to argue that VR has developed new
concepts of how people can step through the computer screen (John Walker’s
essay title “Through the looking-glass” sums it up) and work with each other
through the use of computers. These two strands, VR as tool and VR as concept,
are ftirther investigated in the next sections.
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But we should start by quoting a few preliminary definitions of VR to show a few
common traits and to narrow the field under observation. In this respect, it should
be noted that VR has been used synonymously with at least three other major
terms, cyberspace, artificial reality and virtual environments. The last of these has
gained in importance over the past few years as an alternative to VR. Gibson, in
his influential quotation from Neuromancer, describes cyberspace as a
consensual hallucination experienced daily by billions of legitimate
operators, in every nation, by children being taught mathematical
concepts...A graphic representation of data abstracted firom the banks of
every computer in the human system. Unthinkable complexity. Lines of
light ranged in the nonspace of the mind, clusters and constellations of
data. (Gibson, 1984, p. 67)
Michael Benedikt defines cyberspace as “a globally networked, computersustained, computer-accessed, and computer-generated, multidimensional,
artificial, or ‘virtual’ reality” (Benedikt, 1992, p. 122). Hamit notes that “the term
VR [was] devised, by some accounts, at the MIT in the late 1970’s, to express the
idea of human presence in computer-generated space” (Hamit, 1993, p. 9).
According to Veronica Pantelidis “VR has been defined as a highly interactive,
computer-based, multimedia environment in which the user becomes a
participant with the computer in a ‘virtually real’ world” (Pantelidis, 1993, p. 23).
Foster defines VR in a social context as “some form of immersive, synthetic
environment which creates a feeling of presence or suspension of disbelief which
is sufficient to make the user feel that the artificial world which they appear to
inhabit is ‘real’ “ (Foster «&Meech, 1995, p. 210). Carr concludes that “all
[definitions] are concerned with the stimulation of human perceptual experience
to create an impression of something which is not really there” (Carr, 1995, p. 5).
T. B. Coull, vice president of marketing for SenseS Corporation, has been quoted
as saying; “Broadly defined, virtual reality describes an interactive computer
system that is so fast and intuitive that the computer disappears from the mind of
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the user, leaving the computer-generated environment as the reality” (Kendrick,
1996, p. 145). Markley quotes the definition of cyberspace by Marcos Novak:
Cyberspace is a completely spatialized visualization of all information in
global information processing systems, along pathways provided by
present and future communication networks, enabling full copresence
and interaction of multiple users, allowing input and output from and to
the fiill human sensorium, permitting simulations of real and virtual
realities, remote data collection and control through telepresence, and
total integration and intercommunication with a full range of intelligent
products and environments in real space. (Markley, 1996, p. 3)
As we can see, researchers are far from agreeing even on the terminology for
their area. We can certainly extract some common traits fi-om these definitions:
VR should imply multiple users, should involve a multisensory transfer of
information, should present a computer-generated space that is perceived as real,
and could replace the current point-and-click interface. However, if we include
some of the fiinges of computer tools and concepts that are mentioned in these
definitions, we can classify present VR tools according to three different areas,
text-based VR, graphics-based VR and complementary multisensory input/output
devices. We can also distinguish between tools for single and multiple users.
Although we will try to present a full overview of VR systems and concepts, we
will emphasise low end (meaning low cost) over high end (meaning high cost)
alternatives. This entails a focus on PC/Mac based workstations rather than
mainframe computers. In times of decreasing budgets for educational institutions,
it seems important to focus on those applications that are still affordable yet
powerful. In our overview, we will also emphasise Internet based, multi-platform
applications. This reflects a general trend towards globalisation and
standardisation in computer soft- and hardware.
Similarly, we can distinguish between different concepts of VR that emphasise
the notion of being in an alternative space and concepts that emphasise the notion
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of being with others, of interaction between users. We will have to see not only in
how far the notion of interactivity between users and the computer, but also
interaction and collaboration between multiple users plays a role in creating the
notion of VR.
These considerations lead to the actual structure of this chapter. In the first
section, we will look at the variety of new tools and programs that are available
or are being developed. This includes a range from text-based interfaces to highly
immersive, 3D environments and multisensory interfaces. Then we will look at
the question of soft-and hardware requirements and recent shifts in VR research.
In the second section, we will look at the concepts of VR. How do researchers
define VR? Is VR defined in terms of its tools or in terms of perception on the
part o f the user; what are the vital ingredients to produce VR? How can VR
change the existing paradigm of human-computer interactivity, how can it change
our relationship to Internet information resources? On the other hand, how can
VR change our relationship to other users, other learners; in other words, how
does VR affect the use of communication resources on the Internet? When we are
talking about VR, how are spaces and people presented and how do information
and communication in VR compare with their counterparts “in real life”? These
are just some of the questions that need to be discussed and maybe answered.
Both views of seeing VR as tools and as a new concept are, of course,
interrelated. The implications of these views for language learning will be
considered and evaluated in the third and final part of this chapter.

2.1 Virtual Reality and its tools
In this chapter, we will take a rather different approach from others to present the
soft- and hardware tools that have been developed over the years. A
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chronological presentation comprising all systems would be too confusing. Many
developments were not necessarily considered and labelled VR at the time when
they were created, and there is no chronological transition from low-end and
simple text-based systems to high-end, immersive 3D walk-through environments
using data suits etc. In what follows, we will look first at text-based systems, then
at graphics-based systems, and finally at multisensory input/output devices. We
will try to collect and compare a number of examples fi'om each category to show
up common traits but also variability in each group. Most importantly, we will try
to identify ingredients that could be used for an ideal virtual language learning
environment.

2.1.1 Text-based virtual reality

The phenomenon of text-based VR has sometimes been viewed as a minor form
of VR or has even been excluded from the field of VR. As with all VR programs,
we can distinguish between two kinds of text-based VR. First, there is single-user
text-based VR, mostly prominent in games like Adventure (Crowther & Woods,
1976). It is arguable whether this counts as a form of VR, but a major reason for
its inclusion in this overview is its importance as a predecessor to multi-user textbased VR. This second type will be explored in more detail, as it forms the basis
for the Dublin/St. Augustin tandem project, an evaluation of which is part of this
thesis (Chapter 4). With the recent implementation of the WWW and thus
hypertext, we will also look at how this new form of linking texts has influenced
text-based VR.
We can safely say that single-user text-based VR started before the age of
personal computers, with text adventures: a “text adventure was a text-based
game that involved exploration, usually of some sort of dungeon, and they
generally accepted simple typed commands and printed text descriptions o f your
surroundings” (Wu, 1997). They were computerised versions of role playing
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games such as Dungeons and Dragons (Gygax & Ameson, 1974), a strategy
board game where a group of adventurers explore a fantasy world created and
controlled by a Dungeon Master.
The first in a long series of computerised text adventures was a game called
Adventure. It was devised at Stanford University Artificial Intelligence
Laboratory (SAIL) in the mid-1970s by Will Crowther as an attempt to create a
simulation for cave exploration, although some treasures and dwarfs were added
“to spice it up” (Don Woods, quoted in Aarseth, 1997, p. 99). It is interesting to
note that Crowther had modelled some of the virtual spaces on real caves he had
explored in the Mammoth and Flint Ridge cave system. In 1976, Don Woods
came across a copy of Adventure (it had been distributed over the predecessor of
the Internet, the Advanced Research Projects Agency Network, or ARPANET)
and developed it into a puzzle-oriented game. The game became immensely
popular, not least at Stanford, where Woods studied. Woods had made the game
available via a guest login, and the heavy system load caused by people from all
over the net forced him to implement “a ‘wizard mode’ that let [him] set up limits
on the times when it would let people play” and he also added scoring (Don
Woods, quoted in Aarseth, 1997, p. 99). Wizard mode, however, was not a
character class, but rather an administrative feature. The term wizard to denote
the player(s) with the highest level of permissions to change the game has been
kept until today, and only recently some text-based environments changed that
name to janitor (as in MIT’s MediaMOO) or manager (as in Diversity
University).
In the following year, 1977, an early adventure games company, Infocom,
consisting of a group of programmers from the AI lab at MIT (Massachusetts
Institute of Technology) published Zork (Lebling & Blank, 1977). While Blank
and Lebling were working with a copy of Adventure, they decided to create their
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own adventure game, similar to Adventure in setting, but with improved parsing
and simulation. Zork also drew a number of ideas from the board game Dungeons
and Dragons. Zork was written in the MDL (derived from its original name,
Muddle) programming environment, which was better suited to the tasks at hand.
It was functionally extensible and permitted user-defined data types, which was
vital for a game of “rooms”, “objects”, “verbs”, and “actors”. The user’s input
(command) was restricted “to a small structure containing an ‘action’ and up to
two ‘objects’ where necessary” (Lebling, Blank, & Anderson, 1979). Zork
implemented a number of concepts that reflect the complexity of the
programming task (Lebling, 1980):
•

Properties: objects can have properties or attributes

•

Containment; objects can have contents, e.g. another object. Capacities are
limited.

•

Weight: Objects have a certain weight. This influences the amount a
player can carry.

•

Position: Objects are located relative to other objects.

•

Vehicles; Players can use certain vehicles to travel to certain locations.

•

Time: Certain events in the game are scheduled to happen at certain times
or at random.

•

Actors: Some (artificial) characters may influence the game, e.g. talk to
the player, fight, or move around.

•

Fighting: Players can become involved in fights. Being wounded affects
the weight the player can carry, killing the opponent will bring more
weapons.
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It is evident that any apparently simple extension to the system, like a river, or
clothing, or liquid, or the introduction of adverbs in commands, have nonobvious ramifications and sometimes serious consequences for the continuation
of the game. Thus a command like <G 0 NORTH QUIETLY>(when a sleeping
lion is in the same room) or <SEARCH WALL CAREFULLY> (when a detail
needs to be identified) should maybe lead to a loss of points or similar
consequences. Otherwise, it would be hard to imagine why a player would not
use these adverbs all the time.
An initial version of Zork was created in two weeks. With its rising popularity, its
developed geography, and new elements, it required adjustments to the original
system. Thus, a river required the invention of a boat, the addition of a robot
required the invention of more or less autonomous actors that could react as
“humanly” as possible, initiate random actions, etc. Soon fighting was added to
include more randomness in a still fairly deterministic environment (Lebling et
al., 1979). The game environment contained 191 rooms and 211 objects, the
vocabulary that could be used consisted of 908 words, of which 71 were actions
that changed the course of the game or the state of the player. Zork was at least as
successful as Adventure and is said to have sold a million copies (Aarseth, 1997,
p. 101). Scott Adams adapted the first version of an adventure game for a
microcomputer, the TRS-80, in 1978, and called it Adventureland.
In 1980, another influential adventure game. Rogue, was developed by Michael
Toy, Glenn Wichman, and Ken Arnold (Wichman, 1997). It featured ASCIIcharacter graphics, had real time action (fighting) and character representation (a
character was represented with an @). Rogue and its derivatives such as Lam
(Wayers, 1996a), Ulam, NetHack (Wayers, 1996b), and Moria (Koeneke, 1994),
marked the transition from text adventures to character-based games (that
required a display with an addressable cursor), thus paving the way for graphics-
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based environments discussed later. The form of all text adventures is similar:
you need a database containing all the objects, vocabulary, geography, artificial
characters, etc. and a parser that interprets the player’s input and interacts with
the database. During the 1980s, the commercial interest in adventure games
declined due to the arrival of the first graphical game in 1979 by Warren Robinett
(Laurel, 1991, p. 97n). However, until today they have a dedicated following and
are still updated and developed (as is shown by the existence of many Internet
sites, newsgroups, and the number of programs that are still derived from the
originals today). Indeed, the structure of successful modem graphical games like
Doom (Romero, Carmack, & Carmack, 1993) can be traced back to firstgeneration adventure games like Adventure and Rogue.
In 1978 a new type of text-based adventure appeared that was to revolutionise not
only gaming, but social interaction on the Internet. Inspired by Crowther and
Woods’ Adventure, two English programmers at the University of Essex, Roy
Trubshaw and Richard Bartle, developed a text-based adventure game that
allowed many players to interact and play together at the same time. They called
it a Multi-User Dungeon or MUD, after a Fortran version of Zork named Dungen
(Bartle, cited in Burka, 1995), and their own development MUDl. Soon MUDl
became very popular, and people from all over the world connected to it via
modems.
The rise in popularity of MUDs was inextricably linked with the rise of the
Internet. While the ARPANET started with its first few nodes in 1969, 1975 saw
the introduction of a protocol that was capable of interconnecting different
network strategies. In 1983 the Internet protocol (IP) was introduced and
independent organisations were allowed to connect. It was only one or two years
after the American Department of Defence Advanced Research Projects Agency

103

(DARPA) finally gave up control of the Internet in 1987 that the term “Internet”
became popular.
When Roy Trubshaw wrote the first version of MUD in 1978, the game was little
more than a combination of interconnected rooms where you could move and
chat. The next version already made it possible to add objects during play.
However, the vast amount of new objects, commands, incompatible locations,
etc. soon led to disorientation and fiustration on the part of the author and the
players. As Essex University, at the time, only provided a maximum of 50 K
memory, Trubshaw had to rewrite the program to make it more manageable. This
version was finished around Easter 1980 and formed the basis of the original
M UDl. When Trubshaw left Essex University, Richard Bartle took over in 1980,
and extended the MUD in a number of important areas where it suffered from
weaknesses: “[T]here was no objective for the players, and only primitive
communication. There was no points-scoring system, there were no mobiles, no
containers, and even some of the infrastructure was missing (e.g. two people in a
dark room, one with a torch: the other still couldn’t see)” (Bartle, 1990a). The
program, like Zork before it, consisted of a database and an interpreter. Up to
1984, there were three different databases: MUD, VALLEY, and ROCK. While
MUD contained about 400 rooms, the others contained about 100 rooms each.
The aim of the game was to collect points, by collecting treasures, killing other
characters, or doing menial tasks. It was possible to log sessions, which meant
that all output was copied to a file which could then be read after the game was
finished (Bartle, 1984). The game architecture was controlled by a group of
wizards, who were originally implemented in the game to debug the system.
Bartle added some more commands and made the wizard level the final goal for
all players (Bartle, 1997). Character classes were not implemented in M UDl (nor
in MUD2, its successor), although there were magic-users and fighters, levels
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that players reached after achieving enough points. Bartle had implemented a
class called “berserkers”, but soon had to take it out because of management
problems (Bartle, 1998, personal communication).
Users connected to a MUD via a packet-switching network logged on either with
a character name and a password or as a guest with often limited abilities. With
the rise of the ARPANET, MUDl was played from several sites. In 1985, the
next version, MUD2, was published by Bartle and Trubshaw. It contained a
number of important improvements over the first version; Thus it routinely dealt
with fluids, heat, audio-visual effects, smells and consistency (these were, of
course, still in text). As an example, an object with a certain weight that was
dropped from a certain height into a river would cause a certain sound
(represented in text), certain damage (to the object itself), would either stay at the
bottom of the river or float to a defined or random location, and if floating, would
be visible to other players in adjoining rooms, etc. (Bartle, 1990b).
This increased realism in the behaviour of objects was complemented by the
increased sophistication of “mobiles” (forerunners of today’s agents or bots) that
were used in the game. Minor forms of these were swords that gave comments
about the players or the weather, while major forms employed expert systems to
enable mobiles to fight. Some mobiles knew how to score points, what to do
when attacked, when to flee or call a truce, and they had a limited capability to
plan ahead to achieve a goal. MUD2 was much bigger than M U D l: it contained
over 800 rooms (Bartle, 1990b).
One of the problems, however, was that the source code was not freely available,
which prevented a wider distribution or even the development of a common
interpreter (Cox, 1994). In 1987, Alan Cox and other students at the University
College of Wales in Aberystwyth created AberMUD. According to Cox, the
explosion of MUDs on the Internet was facilitated firstly by porting the game to a
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UNIX system, and secondly because there was an increasing interest in the
program. I would add that the explosion of the Internet around that particular
time also played an important part. AberMUD was released with a licence for
free non-commercial use. While the game design was, according to Cox himself,
rather poor, it made the idea of MUDs freely available to a wide number of
developers. Soon programmers began to question some of the principles of
existing MUDs. The game, although multi-user based, was still largely an
individual task and the best way to score points was still to kill another character.
Two major shifts took place that changed the structure of MUDs. Programmers
went back to traditional role-playing board games like Advanced Dungeons and
Dragons (Gygax & Ameson, 1978), where group work was essential to win the
game. Group work had also been essential in MUDl, where right from the
beginning there were puzzles that had to be solved either implicitly or explicitly
by groups (Bartle, 1998, personal communication). DikuMUD was developed in
March 1990 at the Datalogisk Institut ver Kobenhavns Universitat as an effort to
enable users to work together in teams from different character classes. The same
return to role-playing origins was achieved in LPMUD (named after its author,
Lars Pensjo), another successful MUD at the time, where players were allowed to
create their own environments, and even new commands after achieving wizard
level (Bartle, 1990b).
The second major shift was away from adventures to pure role-play and social
interaction. This involved a radical change from a goal-oriented and competitive
game structure towards a social and collaborative environment. The major
exponent for this view was James Aspnes’s TinyMUD, so called because of its
initially small code and database size, which allowed all players to create their
own environments and thus to expand the existing MUD environment. Soon
TinyMUD became so large, with hundreds of users, that nobody knew all the
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rooms that had been created, and after only seven months, it became so large
(with a number of 132,156 user-defined textual objects), that it had reached its
memory capacity and closed down. In Aspnes’ shutdown announcement on the
newsgroup alt.mud, he said that TinyMUD had become “a bloated and poorlymanaged slum” (quoted in Aarseth, 1997, p. 151). The original TinyMUD is still
revived once a year. The unlimited interaction between players in those new
MUDs led to the formation of social communities, extending beyond player
relationships.
Shortly after the creation and destruction of TinyMUD several clones of the
programming language appeared. TinyMUCK was written by Stephen White and
was drastically modified to make building more powerftil and controllable.
Players needed to qualify for a “mucker” bit which was set by a wizard. In
addition, TinyMUCK used its own programming language which players with
building permissions could use. TinyMUSH (Multi-User Shared Hallucination),
another TinyMUD clone, introduced the notion of a puppet, an object that could
relay information to players. TinyMOO, also written by Stephen White and first
tested in September 1990 (Curtis, 1998, p. 29), paved the way for the current
generation of MOOs. Its programming language, MOO, moved the building
powers away from the wizards and administrators to the builders. Through the
object-oriented approach it became much easier even for non-programmers to
build new objects, based on a parent-child relationship or inheritance (Bartle,
1990b). Later that year, Pavel Curtis (then Xerox PARC) and others improved
and extended that system and called the resulting server LambdaMOO (Curtis,
1998, p. 29; Burka, 1995). The updates of the LambdaMOO core were taken over
by Erik Ostrom in 1996. MOO was professionally developed and maintained,
which made it the favourite tool for the creation of new text-based environments,
at least the non-game-oriented ones.
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Although the following systems employ graphical user interfaces, audio and
video, and/or walk-through 3D VR, they are mentioned here, as they are
essentially controlled through the text-based MOO programming language and
show the flexibility and expandability of the MOO system. Pavel Curtis moved
on to work on the Jupiter project that contained a windows-based user interface,
audio and video features, which were all controlled through the original MOO
code. Thus users would hear the audio only in the same room; moving to the next
room would also mean switching to another channel and thus leaving the
previous one. He and his group also added video, which was transmitted between
clients using multicast, again managed by the MOO server. Its quality was,
however, limited and could neither provide audio/video lip sync nor a video
frame rate above 5 fi-ames per second. Curtis emphasised that with Jupiter they
did not want to create a sophisticated 3D VR, but that the major focus lay on
multiple communication modes (Curtis, Dixon, Frederick, & Nichols, 1995;
Nichols, Curtis, Dixon, & Lamping, 1995). Other researchers, however, have
questioned the effectiveness of multiple communication modes (Evard, 1993;
Dourish in Bruckman, Dourish, Goldberg, & Leibs, 1998). Jupiter also provided
shared applications, where users could collaborate on the same document in real
time.
Jupiter was only used for in-house communication in Xerox PARC. The project
ended in 1995 and the software was never released outside Xerox PARC (Curtis,
1996, personal communication). One implementation of the system, AstroVR,
was created as a prototype for the astronomical research community on the
Internet. It initially excluded the audio and video features because the Internet
still lacked bandwidth and multicast capability (Curtis & Nichols, 1993), but
introduced them later, using the high-speed MBONE network (Van Buren,
Curtis, Nichols, & Brundage, 1995). A new generation MOO called Supernova is
currently being developed by Dave Van Buren and Michael Brundage, mainly
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targeted at the development of “a reusable collaborative environment for
spaceflight project development, starting with the Space Inferometry Mission
(SIM)” (Brundage, 1998), funded by NASA. Whether Supernova, which is still
largely based on textual interaction, can become a new basis for fiiture systems,
will depend largely on its ability to integrate multimedia elements, its
applicability to existing systems, and its wider distribution, either as a non
commercial or as a commercial release.
1996 saw the publication of the Pueblo MOO client (Chaco Communications,
1996), one of a series of platform-specific chent programs for MOOs. Pueblo
allowed for the limited integration of hypertext and graphics but did not use
standardised systems. Although still available, it is no longer developed by Chaco
Communications, and its code has been released for development as an open
software project.
1997 also saw the first official release of the BioGate system, “a package of
MOO objects and Moo language code enabling any existing LambdaCore-based
MOO to function as a World Wide Web server” (Mercer, 1997). Developed by a
group of programmers at BioMOO and Diversity University MOO, it provided
important enhancements to the existing text-based interface. One of the major
improvements was the introduction of a common WWW-based interface and a
Java-based client program called Cup-o-MUD. Client programs up to BioGate
mostly lacked sophistication, were far from intuitive to operate, and - in contrast
to the HTML scripting language of the WWW - limited to only one of the major
operating systems. Now for the first time, through the recently created Java
programming language, every user could use the same program to access the
MOO. As the MOO language is object-oriented, BioGate allowed users to
associate multimedia documents and resources with MOO objects. Additional
information about the MOO could be integrated. Objects created in text were

instantly available as hypertext WWW documents and Virtual Reality Modelling
Language (VRML) objects. The MOO could be navigated through VRML 1.0
scenes.
BioGate provided the necessary link between the original telnet and the Internetbased http-protocol. Depending on bandwidth and individual preferences, users
could navigate the MOO using VRML, WWW pages, VRML embedded in
WWW pages or in plain text-only mode. It proves the flexibility of the MOO
system and opens the door to a variety of combinations using the object-oriented
MOO core and more recent technology like Java, JavaScript, Shockwave,
streamed audio and video, etc. A showcase of these combinations is accessible in
Diversity University’s Arcade {http://moo.du.org:8888). BioGate is freely
distributed to non-commercial users. Since the publication of Biogate, a number
of Java-based clients for text-only MOOs have been published .
1997 saw the free publication of the first Encore database (Holmevik & Haynes,
1997). This allowed even non-programmers to install, run, and manage their own
MOO in a matter of hours (see Holmevik & Blanchard, 1998). The licence
agreement includes non-commercial and commercial users, thus enabling a wide
distribution of MOO technology. Encore also includes a hypertext interface, and
a Java-based client. Encore Xpress. In terms of user-friendly interfaces it is
currently probably the most advanced MOO-based system available. Both Encore
and educore will be discussed in more detail in Chapter 3.
Another enhancement of traditional MOOs has been developed since 1994 under
the name of VooDo (Virtual object oriented Domain) by Samuel Latt Epstein.
While it provides communication between telnet-based MOO commands and
WWW object/pages, VRML worlds and other Internet media, its main goal is to
develop a distributed, hubless and scaleable server system that provides a usefiil
alternative to the existing monolithic and thus error-prone system of MOO
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servers: a “VooDo server net is comprised of individual, self contained, Web
Object Oriented node servers interconnected by a dynamic and adaptive
intemode networked transport” (Latt Epstein, 1996). VooDo also features a
multilingual interface, based on AndroMOO, the first bilingual (EnglishJapanese) text-only MOO (Latt Epstein, 1997). Its social verb core system can
also be translated into several languages.
It remains to be seen whether the textual basis of interaction and environment in
MOOs will remain, or whether MOOs will meet a similar fate to the first single
player text-based games. Adventure and Zork, which have nearly disappeared
completely from the public eye. On closer examination, however, one can see
that those early games still have a loyal following among the gaming community,
and this applies even more so to the early MUDs and their derivatives. MUDs
and early single player games are the subject of newsgroups, whole WWW sites,
mailing lists, and conventions. Aarseth (1997, p. 51) quotes Doran’s MUDlist
from December 1995 where he states the number of official MUD games at 536,
not counting the many private ones. In this context, Howard Rheingold’s
prediction that “when goggles and gloves and protocols for transmission of
presence make it possible to jump right into a graphic MUD, there will be a
population of thousands of sophisticated architects/players” (Rheingold, 1992, p.
309) seems antiquated. These communities have developed over years, some over
a decade, and the numbers of players/users are already huge and well established.

2.1.2 Graphics-based virtual reality

Graphics-based VR can be categorised into desktop-based systems (sometimes
also referred to as non-immersive VR) and systems with specialised input-output
systems (also referred to as immersive VR). As the field of VR applications is
vast, we will mostly focus on Intemet-based solutions that involve social
interaction, because these are particularly relevant to our area, second language
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acquisition. These two parameters, Internet-based systems and systems that
enable social interaction, are selected for obvious reasons. First, for second
language acquisition we require technological systems that allow learners to
contact the TL community and receive authentic TL input on an ongoing, flexible
basis whenever they can. The Internet is currently the only system that allows for
this contact. Second, the current state of linguistic and AI research allows for
very limited human-computer interactivity. Although we will look at some efforts
to implement AI into VR systems, we consider the areas of second language
acquisition where these can be applied to be very limited. We will make a case
for human-human interaction using the computer as a medium, or more
specifically, VR as a learning environment.
We can basically differentiate between two planes when we distinguish graphicsbased VR. First, there are single-user graphical VRs or multi-user graphical VRs
that employ some form of interaction, text-based and/or audio-based. On a
second plane, there are VRs that use traditional input/output devices like the
desktop, keyboard, and mouse, or VRs that use a variety of new and specialised
input/output tools. This latter category of VRs is also sometimes referred to as
immersive VR. We will first look at non-immersive VR, particularly at the
VRML scripting language, online communities combining 3D VR and chat, and
the special case of Habitat. Then we will look at some immersive VR
applications, starting with head-mounted displays, spatially immersive displays,
and virtual model displays. It is important to know the options and tools available
today in VR to make valid comments on VR concepts; both are interrelated. A
detailed look at VR technology also enables us to select the tools that are most
appropriate to the task at hand, the improvement of second language acquisition
frameworks.
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There are too many existing VR applications for standalone computers to give
even a basic overview. Some of the landmarks in computer development have
again been computer games. The game Myst (Miller & Miller, 1994) was
revolutionary in several respects. Its graphics were very detailed and elaborate,
although users navigated through slides rather than in a continuous walkthrough
environment, and there were basically no rules or introduction to the game, the
instruction manual was empty. The same year saw the publication of Under a
Killing Moon (Access Software, 1994), a detective thriller that combined video
and VR. Always at the cutting edge of this hybrid technology was the Wing
Commander series. Wing Commander IV - The Price of Freedom (Roberts,
1995), not only used well-known Hollywood actors, but provided effective and
realistic fly-through scenarios. These productions reflect a tendency in VR
development that will also come up later in the section on tracking devices: the
convergence of video and VR technology. This is particularly valid for a category
of software which provides panoramic views that can be steered by the user.
While now there are several software packages for panoramic views available,
probably the best known of these is still Quicktime VR, developed by Apple and
first showcased in the Star Trek - The Next Generation Interactive Technical
Manual (Stembach & Okuda, 1994).
QuickTime VR is an imaging technology that lets you examine a room
through a foil 360 degrees. Simple swipes of the mouse direct your field
of vision to objects of interest. The stage sets used in the TV series have
been captured in QuickTime VR format and are available for your
inspection. You can sit in the captain’s chair on the bridge and look about
you, check out the length of the matter/antimatter reactor from floor to
ceiling in engineering, and open drawers in the sick bay to examine some
of the high-tech gadgetry. (Thompson, 1995)
Panoramic software can also be used for backgrounds in VR programs where a
more realistic surrounding can be created, and has been regarded as a new form
of photography (see Halfhill, 1994). Many of the VR tools used for the
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aforementioned CD-ROM productions were also used for academic and
educational purposes, and we will mention some applications in the third part of
this chapter.
Even if we only focus on Internet-based applications and multi-user VR, the
range of non-immersive VR tools is immense. Particularly since the
standardisation and implementation of VRML, a scripting language like HTML,
a large number of WWW sites have appeared that are using VRML, either for
single-user or multi-user environments. VRML goes back to a file standard
developed by Silicon Graphics for their Inventor Graphics Toolkit in 1992. Early
versions did not allow for real-time movement of objects and characters (also
called avatars), and activity by the user was very limited. In January 1998,
VRML 2.0 was approved as VRML 97 by the (International Standards
Organisation (ISO) and the International Electrotechnical Commission (lEC).
Some of the more interesting additions were collision detection and sensor nodes
that could trigger off some program when an avatar got close to it (Wright, 1997,
p. 22). After the VRML ‘98 symposium in February 1998, a few core objectives
for the improval of VRML were decided on: its use “as a lightweight, integrated
media format for page animation” should be pursued, data compression and
streaming should lead to decreased download times, more interoperability
between browsers and between authoring tools and browsers should facilitate
distribution, and the advantages of VRML in “enterprise computing and database
applications” should be fully exploited (Maher, 1998, p. 26). While recent events
surrounding VRML certainly point to a crisis in its development, it is only natural
for a technology that has raised such high expectations (compare, for example,
the developments in AI) that its targets are re-evaluated.
Still, one of the greatest weaknesses of VRML 97 is its handling of multi-user
protocols. Thus, a social VR like AlphaWorld would not be able to handle partial
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updates when many users are building new environments at the same time if it
had been programmed using VRML. The real-time motion of objects and avatars
has been facilitated, but VRML still has to develop considerably as a standard to
become widely distributed and applied. VRML has been on the market for over
five years now, but many companies felt that the standard did not go far enough.
This meant that many developers, even after the final approval of VRML 97,
decided to implement their own proprietary extensions or use a totally different
VR modelling standard. Companies created their own VRML viewers (plug-ins)
in addition to their content, which of course led to confusion among users. It is
only recently, with the bundling of VRML viewers and popular browsers, that the
VRML industry seems to be settling down. The current trend is towards
integrating a common VRML viewer into a proprietary Java-based interface.
An overview o f other Internet-based multi-user VRs is given by Roehl (1996).
While all components in MOOs and even Habitat-based VRs are basically
controlled through the same code, communication and VR world are separately
controlled in the following multi-user VRs. The majority of these go beyond
standard VRML and still use either a number of proprietary extensions to VRML
or a completely proprietary system. Most of these worlds share a number of
features, like text chat, personal information about each avatar, and limited
facilities to customise the avatar’s appearance in VR. This information is made
available in a number of windows on the desktop, where users can check on who
is connected, view the 3D world, engage in text chat, etc. Many worlds also allow
for “portals” that link different worlds together. In addition, some worlds allow
for real time one on one or multiple audio conferencing and the limited ability for
avatars to express emotions. It may suffice to mention a few of these worlds to
demonstrate their functionality.
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Onlive Technologies (Onlive Technologies, 1996) have published a number of
VR worlds, based on the Onlive Traveller. Within their 3D worlds that are not
VRML compliant they enable audio conferencing with up to 15 users
(interestingly, it should be noted that text chat was added only in a later version).
The audio levels are also adjusted according to distance between the avatars, so
that close avatars and those avatars that are directed towards another are louder
than others. The avatars are floating heads that can be customised by the user
before connecting, and their mouths are synchronised with the audio. There is
also background sound. Users can select a limited range of emotions from a pull
down menu, which are then reflected on their avatar’s face. From my own
experience, Onlive Traveller can be an interesting experience in non-peak times,
and the avatar features certainly enhance pure audio conferencing. On the other
hand, a connection to any of its worlds is unreliable and often remains a solitary
experience, as very few users are connected during the day.
Worlds Chat (Worlds Inc., 1996b) and its successor AlphaWorld by Worlds Inc.
(Worlds Inc., 1996a) present a solution based on non-VRML and proprietary
tools. Particularly AlphaWorld is maybe one of the most popular multi-user VRs
around. Partly this is certainly due to the ability of its avatars to create their own
environments with a number of limited objects, and this has led to extensive
building in this VR. AlphaWorld’s size is the equivalent o f about 168,000 square
miles of land (the size of Germany and Ireland together) and contains about 10
million objects that were created by its users (Maher & Bantsari, 1996, p. 33).
Any changes are reflected within a few seconds. The environments are much
more elaborate than most other multi-user VRs, partly due to its extensive use of
texture mapping which enhances 3D effect. The avatars are fully developed
virtual humans and can perform a limited number of movements, for instance
walking. World Inc. does not seem to envisage implementing VRML in the
foreseeable future. Indeed, they are now developing Gamma, a tool to build more
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restrictive and controlled environments (Maher & Bantsari, 1996, p.34). It
remains to be seen whether Worlds Inc. will be able to compete with VRML in
the future.
Blaxxun (formerly Black Sun Interactive, Blaxxun Interactive, 1996) are using
standard VRML browsers that are integrated in their proprietary interface. Their
main developments lie in the area of server software for multi-user worlds and
they are very active in the standards discussion, particularly in the discussion of
avatar standards. Pueblo (Chaco Communications, 1996) has been mentioned
before, in the section on MUDs. With Pueblo, users can enhance their MUDs
with sounds, hyperlinks, still images, and VRML, but it is mainly used as a
simple client for text-based worlds, as very few MUDs have actually
implemented any of the features. V*Realm (Integrated Data Systems, 1996) and
DIVE (Distributed Interactive Virtual Environment, Swedish Institute of
Computer Science, 1996) probably have the most attractive interface of all
programs, but suffer from either slow graphics or limitations of the operating
system. Moondo (Intel Corporation, 1996) has even more impressive graphics
than AlphaWorld, and both client and server software are free. It uses VRML and
the Renderware *.rwx format. Users can create avatars, objects and
environments, but its interface is probably one of the worst, as it only shows the
3D world in a rather small window.
These social multi-user worlds share a number of problems. They are not highly
populated, either because the download and installation of in many cases large
programs is awkward for the user or because the worlds offer very few activities
that users can engage in. There are very few built-in resources or fiinctionality,
and the initial enthusiasm soon wears off The continuing development of VRML
and the standardisation of available browsers, the introduction of Java, and the
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availability of low-cost authoring tools will probably increase the interest in these
worlds (Roehl, 1996, p. 19).
In addition to these more social and non-goal-oriented multi-user VRs, many well
known commercial games are also ported to the Internet. Although their main
focus is on the successful transfer of elaborate graphics to the Internet, many of
these games also include a chat facility. Among the major obstacles to the
delivery of graphics-intensive content is the problem of latency or response time
which has kept many games that run on stand-alone machines away from the
Internet so far. CD-ROM/Intemet hybrids or a combination of downloaded files
and Internet together with the use of private high-bandwidth networks or new
graphics accelerator cards are a possible intermediate solution (Elkjer, 1997, p.
46). One of the most successful online games is Ultima Online. Each of its 10
servers can connect up to 2,500 simultaneous players, compared to Quake II with
200 and Palace, a chat environment, with 1000 (Kim, 1998, p. 140).
Among the most popular and also the first networked multi-user VRs was
Habitat, an on-line environment originally developed at Lucasfilms Games
Division in the early 1980s by Chip Momingstar and F. Randall Farmer
(Rheingold, 1995, p. 189). The challenge of their project was to develop a multi
user system that users could connect to using only Commodore 64s (the most
popular computer at the time; Momingstar, 1990) and slow modems. Lucasfilm
had made a deal with QuantumLink Communications, an on-line service for C
64s. Within these constraints, Momingstar and Farmer created a graphical chat
system that potentially could connect thousands of users and hundreds of
simultaneous users at any given time. The original system included cmde
graphics of the environment and the avatars present, rather like “Saturday
moming cartoons” (Momingstar quoted in Hamit, 1993, p. 73), but the
customisable graphics have improved since then. The avatars could be moved
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around by the means of a joystick, and text messages were displayed in speech
balloons over the avatar’s head. Avatars could express limited movements such
as nodding and eye movement. The American version of Habitat, called Club
Caribe, had around 15,000 users in 1991 (after two years) and was still running in
1993, although the number of users had decreased rapidly, mainly due to the rise
of the personal computer and the fall of the C 64.
Fujitsu licensed Habitat from Lucasfilm in 1989, rewrote it for the Japanese
market and started operation in 1990. Now running on a different system, its
population rose to 6,200 users by April 1992 and over 7,000 by 1993 (Rheingold,
1995, p. 194) when Fujitsu bought all rights to the technology. From 1990 to
1996 the original Habitat evolved into a second generation system. In November
1996 the population of Habitat II, the follow up system, had risen to 10,000
members and was moved from the original Japanese Nifty Serve online service to
the Internet (Williams, 1996). In 1995, Fujitsu created the first version of its
server software Worlds Away and opened its first English language VR,
Dreamscape. In 1996, it launched Glass City in Korea and Pride! Universe, a
gay/lesbian VR in America. All four VR worlds have generated over $10 million
in online consumer time in the last year. Dreamscape has around 100,000
inhabitants from 16 countries with an average connection time of more than ten
hours per month which makes it one of the biggest VR worlds on the Internet.
Habitat provides users with opportunities similar to the first game MUDs, such as
killing of other avatars, and was based on object-oriented programming. The
principal reasons for the great success of Worlds Away-worlds, according to
Fujitsu (1997), are the focus on detailed and user-customisable avatar creation
(there are millions of possible combinations, so no two avatars look the same),
the rich and stimulating environments, and the generally non-threatening
environment. Fujitsu assumes that the egalitarian treatment of all groups is one of
the reasons that about forty percent of Dreamscape members are women, a
119

percentage that is so far unique among online communities (Fujitsu Systems
Business of America, 1997).
Apart jfirom these non-immersive VR applications, there are a number of
immersive VR tools that have mostly focused on displays. The tools related to
displays can be categorised into four different types, according to a recent survey
of trends in VR technology by Waltz (1997). Waltz distinguishes between (1)
Head-Mounted Displays (HMDs), (2) Head-Coupled Systems (mostly
represented by Fakespace’s BOOM), (3) Spatially Immersive Displays (SIDs),
and (4) Virtual Model Displays (VMDs). As these tools focus mostly on the
visual tools available, we will also consider recent shifts in VR research towards
multisensory interfaces.
Although the beginnings of immersive VR are connected with Jaron Lanier,
founder of VPL Research, who coined the term VR, the development of
immersive VR tools really started with Ivan Sutherland’s article on “[t]he
ultimate display” in 1965 (Sutherland, 1965), where he predicted many tools that
are available today. Three years later, he described the first HMD in his article
“A head-mounted three-dimensional display and wand”, and on 1 January 1970,
the first successful demonstration of the system was carried out (Rheingold,
1992, p. 106).
Sutherland had to overcome a number of problems, some of .which still exist
today in the area of 3D displays, particularly HMDs, and which are hotly
discussed to this day, mainly because the parameters of human perception of 3D
scenes are very complex. Physiological factors include (1) accommodation, the
change in focal length as the eye focuses on a certain area of the scene, (2)
convergence, the inward rotation of the eyes to follow an object that moves closer
to the viewer (an outward rotation beyond the parallel position of both eyes is
described as wall-eyed), (3) binocular disparity, the disparity between what the
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left and what the right eye sees, (4) motion parallax, the change of perception that
occurs through moving either the scene or the observer (for example as head
movements). Psychological factors include (1) linear perspective, the inverse
relationship between an object moving closer and its image on the retina, (2)
shading and shadowing, which serve as depth cues to the viewer, (3) aerial
perspective that allows objects that are much further away to appear less detailed
and cloudy, (4) interposition, which occurs when an object overlaps another, (5)
texture, which helps to create depth by the level of detail on the object, (6)
colour, where brightly coloured objects seem closer than darker coloured objects
(McAllister, 1992). These are some of the factors that had to be taken into
account in the construction of complex display devices, in particular HMDs.
Sutherland used two cathode ray tubes (CRTs) that were mounted next to the
user’s temples. The light they emitted was sent through a series of mirrors and
lenses that projected an image in front of the user as an overlay on the real world.
First the displays were able to display over 3000 lines at 30 frames per second,
but only 40 degrees of view. Although this was significantly higher than 4-6
degrees offered by an ordinary screen, later displays by NASA reached 120
degrees and the multi-screen F-15 flight simulators even 300 by 150 degrees in
the mid-1980s (Rheingold, 1992, p. 109). Most systems nowadays operate with
LCD displays and are much lighter and more comfortable to wear than
Sutherland’s system. In many cases they are coupled with stereo or 3D sound
headphones and head tracking devices, for instance by Polhemus
{http://www.polhemus.com). Tracking devices correlate the user’s body or head
position with the calculations of the 3D computer image on screen.
An overview of HMDs (Latham, 1995) and a detailed hardware review o f a lowend system (Roehl, 1995) may serve to highlight a number of issues still
unresolved. Two categories of HMDs have evolved; LCD-based HMDs, usually
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much cheaper and lighter than the second category, CRT or fiberoptic HMDs.
Again the field-of-view (FOV) is a critical factor, as most of the cheaper systems
only allow for around 50 by 40 degrees or even less, and 80 to 100 degrees are
considered to be the threshold for immersion. On the other hand, greater FOV
often means reduced resolution. Indeed, the trend rather is towards higher
resolution and lower FOV (Latham, 1995, p. 8). Eye-spacing ought to be
adjustable, otherwise this could cause eyestrain. Many systems require users with
small heads and sometimes noses, the result may be that the user’s eyes are too
close to the display and again this may cause a severe eyestrain. Other HMDs do
not cater for users to wear glasses or may not have enough range o f focus
(Latham, 1995, p. 13). O f course, the weight and comfort of the systems are
crucial. Systems over 4 lbs. pose fatigue problems after a few minutes. An
alternative solution, at least in terms of comfort and weight, are stereoscopic
shutter glasses. They are used to view the regular (monitor) display like any pair
of glasses and are synchronised with the monitor via infrared signals. As the
name suggests, shutter glasses switch between the right and the left glass which
are opened and closed alternately. One of the major products in this area is the
StereoGraphics’ CrystalEyes 2 fi'om Qualix Direct
(http://www.qualixdirect.com). The viewer perceives a true stereoscopic image on
screen, and can still see the surrounding room (Hamit, 1993, pp. 349-50). One of
the major advantages of shutter glasses is their higher resolution compared to
HMDs, which makes them particularly usefiil for viewing details in scientific
data (Leigh et al., 1995, p. 295).
A similar system to HMDs is the head-coupled system produced by Fakespace
Labs, the binocular omni-oriented monitor (BOOM) system. While similar to a
HMD, it allows viewers to push away the device at any time, and because it is
fixed mechanically rather than using position tracking via electromagnetic means,
it reduces lag time (Rheingold, 1992, p. 341).
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In the last few years attention has shifted towards new types of immersive
displays. One of these can be called Spatially Immersive Displays (SIDs), and
has been made popular mainly through the concepts of dome and CAVE, both of
which have been developed into commercial products. SIDs “rely on wrap
around video from multiple sources projected onto either a dome or panoramic
rectangular screens. The viewer walks right into the SID environment for a
complete ‘you are there’ experience that’s not unlike a computer-generated
OmniMax film” (Waltz, 1997, p. 11). One example of SIDs is the Cave
Automatic Virtual Environment (CAVE) which was invented at the Electronic
Visuahsation Lab at the University of Illinois in 1992. It consists of a 10- by 10by 10-foot structure that sits in a 35 by 25 by 13 foot room with three rearprojection screens for the walls and a down-projection screen for the floor (this
has recently been extended to an additional projection system for the ceiling, see
Ebeling, 1997). Users wear LCD shutter glasses and images on screen “move”
with the viewers and surround them. An image’s direction and positioning are
determined by a person wearing a magnetic tracking device from Polhemus. The
computers supplying the power behind a CAVE are from Silicon Graphics. The
CAVE was the first system to allow multiple users to immerse themselves in the
same VR (Pyramid Systems, 1997), although users are reported to show
disorientation after a 45-minute work period in the CAVE (Post, 1999). Some
areas of application are complex representations of weather patterns, seismic
activity, or industrial computer-aided design/computer-aided manufacturing
(CAD/CAM) and also Internet-based teleconferencing (Sperlich & Scharmeli,
1997; Vacca & Andrews, 1995; Post, 1997). The CAVE is certainly high-end
VR, both in terms of cost and performance, and is now a commercial product
marketed by Pyramid Systems {http://www.pyramidsystems.com). The
VisionDome from Alternate Realities needs less time to set up and costs less than
the CAVE. It can host more than ten viewers who can collaborate within the
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dome. In contrast to the CAVE, the screens within the VisionDome are curved.
Alternate ReaHties have signed a contract with British Telecom for the
development of teleconferencing systems.
The final group in our survey of immersive displays are Virtual Model Displays
(VMDs). VMDs “let users see and work with 3D objects that are projected onto a
flat surface. The obvious applications here are modeling and design” (Waltz,
1997, p. 11). One of the VMDs, also sometimes referred to as virtual or shared
workbenches, is Pyramid Systems’ ImmersaDesk which was inspired by the
CAVE projection system. It features a four foot by five foot workspace that is
tilted 45 degrees so that the viewer can switch easily between different points of
view. One of Pyramid Systems’ customers is the design division o f the heavyequipment company Caterpillar. Another system is the Immersive WorkBench by
Fakespace. In addition to ImmersaDesk’s features, this system allows for
collaboration between two users and the use of Fakespace’s own Pinch VR
gloves to manipulate 3D objects. It is among other applications used by the Data
Analysis Group of the Numerical Aerodynamic Simulator Systems Division at
NASA Ames Research as a virtual wind tunnel. There is also a dome shaped
VMD called AcuView by SEOS Displays. Although this system first targeted the
military market, they are beginning to develop similar displays for entertainment
and other areas of visualisation (Waltz, 1997, p. 12).

2.1.3 Input and output devices - Research on multisensory interfaces

In this section we will briefly mention body-tracking devices, gloves, and suits
that can be used as input and in some cases output devices. These are mostly
systems of body wear that are used in conjunction with immersive VR displays,
some of which have been mentioned in the previous paragraphs. Tracking
devices are important in this respect, as they sense the physical position o f the
body part they are attached to and deliver that position to the 3D software that
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combines it with virtual objects and integrates it into the virtual environment.
They are not only used with HMDs, but also many other tools in immersive VR
and for general training purposes. Tracking technology has either used
electromagnetic tracking (magnetic system) or video cameras and markers
(optical system) or strain gauges and potentiometers (mechanical system). A
tracking system based on ultrasonics had already been mentioned by Sutherland
in his 1968 paper on HMDs (Sutherland, 1968). One of the oldest yet most
widely used systems on the market is the Polhemus Isotrak 3 SPACE
(http://www.polhemus.com) which works on electromagnetic principles.
One major problem with magnetic devices is that the range is very limited and
that other magnetic or electrical fields can lead to distortions in data. The amount
of lag is also a concern (Hamit, 1993, p. 353). Generally speaking, magnetic
systems are, however, reasonably priced, fast and accurate. The recent
improvements in wireless technology have led to many new application areas.
Optical systems are not susceptible to magnetic fields, they are fast and have
unlimited range. The downside is that they cannot track what they do not see.
This makes them difficult to implement in scenes with more than one person.
Optical systems are widely used to track facial expressions, for instance Face
Tracker by Motion Analysis or Face Trax by Adaptive Optics Associates. These
systems have been used to enliven computer-animated cartoon characters that
lead people through trade shows or interact with the audience (Delaney, 1997, p.
54).
Some tracking systems are even available to track eye movements (Rheingold,
1992, pp. 231-2). An eye tracking system where the eye movement can even be
used to start programs has recently been developed as part of the project BLICK
at the Heinrich-Hertz-Institute in Berlin. Project co-ordinator Siegmund Pastoor:
“Wenn das System schnell und prazise antwortet, vergiBt der Nutzer die
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Tatsache, dafi der Computer ihn »beobachtet«, er gewinnt das Gefiihl, mit einem
intelligenten System zu kommunizieren, das seine Absichten umsetzt, noch bevor
er sie geauBert hat” (Sietmann, 1997).
The first influential glove that could be used as an input device was patented in
1982 by Thomas Zimmerman and subsequently marketed by VPL Research.
1987 saw the entry of the PowerGlove into the games market for the popular
Nintendo games. Millions of the PowerGlove were sold during 1989 and 1990,
and it is still fairly popular in the VR community because of its low price,
although Mattel stopped its production a few years ago. The CyberGlove by
Virtual Technologies (http://www.virtex.com/) can be used as input and output
device. Together with suitable hardware (GesturePlus) and software (Cybertouch)
it provides tactile feedback to fingers and palm and identifies complex hand
gestures, such as the 26 letters of the fingerspelling alphabet. Other forcefeedback devices that stimulate haptic perception have now found their way even
into traditional input devices like the joystick (for Microsoft’s Force Feedback
Pro, see Ernst, 1997) and the mouse (for the FEELit-mouse, see Fabich, 1997;
for the SimGraphics’ Flying Mouse, see Hamit, 1993, p. 357). Microsoft has
created a standard by integrating force feedback into their DirectX technology in
1997 (Freyermuth, 1999, p. 240).
The first fiill body data suit was introduced in 1987. It is evident that a full body
suit with over fifty tracking sensors is prone to malfiinction and lag (Rheingold,
1992, p. 170), and recent suits fi-om Polhemus (Star Trak) or Ascension
Technology (MotionStar Wireless) are much lighter and more exact than early
models (Delaney, 1997, p. 52). Tracking sensors, however, are not the only
instruments that can be installed on a glove or a suit. While these are input
devices, it is also possible to use the whole body as an output device (Rheingold,
1992, pp. 346-8). Research has progressed significantly, and artificial skin has
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already been developed (Vogel, 1990). An alternative to full body tracking was
presented in 1996 by Analogus, a system of mechanical connections and
potentiometers to measure the flexion and relative position of joints. InterSense
aroused a great deal of interest with their IS-300 PRO system, a tracking system
using a guidance system found on rockets. Finally, there are body suits like
Simulation Special Effects (SSE) Animation Wear that can house any of these
tracking devices comfortably for the user (Delaney, 1997, p. 56). Overall, these
multisensory technologies are still in their infancy and often show conceptual
weaknesses in system integration (Freyermuth, 1999, p. 241).

2.1.4 Recent shifts in VR research
In the preceding sections, we have tried to give a reasonably comprehensive
overview of the tools and techniques that have been developed in VR research so
far. Linda Jacobson from Silicon Graphics has analysed the changes in the highend VR industry (Jacobson, 1997b). She mentions the establishment of several
companies that provide a range of focused solutions for businesses or other
organisations without government funding. This means that organisations can
buy off-the-shelf applications and hardware without having to do the research and
development themselves. Many applications, however, are still confined to
mainframe computers. They will not have a wider impact until they can be
transferred to the level of personal computers.
Even in low-end VR the situation has improved a great deal. The establishment
of new and multi-platform Internet standards like HTML, VRML, Java, and
JavaScript facilitates and speeds up emerging new applications and forces them
to allow for collaboration across different operating systems. Hopefully the
diverging developments and incompatibilities between the two major market
leaders in browser technology, Microsoft and Netscape, will soon be resolved,
particularly in the areas of enhanced HTML and Java. VRML needs to be
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updated and expanded and brought up to the standard of many proprietary
programs currently available. As experiments with high-end multi-user VR on the
Internet show (Vacca & Andrews, 1995), Internet bandwidth is ready for this
technology, and the Internet 2 or the MBONE network with larger bandwidths
can improve the situation significantly. The VR industry has created a vast
amount of specialised software and hardware, and the future will show whether
the application areas can profit significantly from these devices.
The question is also whether every high-end immersive VR tool is necessarily
better for the task at hand than a low-end non-immersive one. This is reflected in
the fact that much of VR research has focused on human factors. Computer
scientists are now working closely together with perceptual psychologists, and
new systems are much more focused on the particular field and task where
immersive VR is to be implemented, rather than the brute-force approach that
characterised VR research during the first decade. Some of the results of human
factors research (Kolasinski, 1995) suggest that several characteristics of VR that
are associated with immersion, such as stereoscopic viewing, wide FOV, and
motion through VR, can produce simulator sickness. This is also shown in
comparisons between motion sickness in flight simulators and VR, where many
methods still need to be developed to reduce the side effects of simulation. Mary
Kaiser and Mike Montegut, psychologists fi*om NASA Ames Research, give
some examples (quoted in Jacobson, 1997a, p. 71): it could be said that the
minimum refi-esh rate of a display should be 50 Hz, but this also depends on
personal “contrast levels” and “important individual differences in flicker
fusion”. FOV was supposed to be an important factor in immersive VR, but it
depends on the application: “Is the application one that requires peripheral flow,
like vehicle simulation, or a task that is primarily a foveal task, like surgery
simulation?”
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The aim of much of current VR research is to “determine what information is
necessary and sufficient to support the perceptual need of the application”
(Jacobson, 1997a, p. 72). This view is complemented by a re-definition of the
human factors approach as a human actors approach within HCI research:
Within the HF (human factors) approach, the human is often reduced to
being another system component with certain characteristics, such as
limited attention span, faulty memory, etc., that need to be factored into
the design equation for the overall human-machine system. This form of
piecemeal analysis of the person as a set of components de-emphasizes
important issues in work design. Individual motivation, membership in a
community of workers, and the importance of the setting in determining
human action are just a few of the issues that are neglected. By using the
term human actors emphasis is placed on the person as an autonomous
agent that has the capacity to regulate and coordinate his or her behavior,
rather than being simply a passive element in a human-machine system.
(Bannon, 1991, p. 27-9; also see Kuutti, 1996, p. 21)
While these approaches guide current VR research, they also show a much more
flexible approach to the concept of VR which will be discussed in the next
section.
VR tools have largely been ignored in CALL (for an overview, see Schwienhorst,
2000). As we have argued in Chapter 1, CALL practitioners have mostly focused
on soft- and hardware that was cheap and easy to program, and VR was certainly
neither in its early stages. Only recently can we see a shift towards mostly lowend, text-based VR, which will be explored in the final sub-section of this
chapter.

2.2 Virtual Reality as a new concept
When we look at some of the types of resources that can be found on the Internet,
we can categorise them into information and communication resources
(Schwienhorst, 1997). The quotations at the beginning of this chapter that defined
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what VR is or should be show that there are various parallels. Some authors
emphasise the importance of space and an altogether different approach to the
idea of how users should interact with applications, tools, and information
resources. The following discussion draws many ideas from human-computer
interface research, the frequently mentioned term of interactivity between user
and computer.
The term interactivity has been misused so often that it has lost nearly all
meaning for academic discourse (Rose, 1999). Often, it has been used simply to
define computerised books or games (Aarseth, 1997, p. 103). Interactivity “has
long been associated with the use of computers that accept user input while a
program is running, as opposed to ‘batch’ computers, which process only
preloaded data without interruption” (Aarseth, 1997, p. 48). The ideological
implication is that humans and machines are equal partners of communication,
caused by nothing more than the machine’s simple abilities to accept and respond
to human input. The user moves the cursor to the appropriate place and clicks the
mouse which causes something to happen. This interpretation of the term
interactivity is limited, because “the machine can only respond to an on-off
situation: that is, to the click of the mouse” (Stone, 1995, p. 10). Simply to state
that a program is interactive has very little meaning for the discussion of
interfaces. Steuer’s definition of interactivity may be more helpftil: “Interactivity
is defined as the extent to which users can participate in modifying the form and
content of a mediated environment in real time” (Steuer, 1992). Steuer suggests
therefore that interactivity is a relative measure. We will return to his definition
in the context of a categorisation of presence in our next section.
Andy Lippman from the MIT Media Lab set forth a definition of interactivity in
the early 1980s which still has significance today. In it he describes it as a mutual
and simultaneous activity on the part of both participants, usually working toward
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some goal. He went on to name five corollaries to his definition that can be
summed up as follows: “[IJnteractivity implies two conscious agencies in
conversation, playfully and spontaneously developing a mutual discourse, taking
cues and suggestions from each other as they proceed” (cited in Stone, 1995, p.
11). There is hardly a more apt definition of the interplay between user and
computer, or rather its current lack. We all know that any current interface and
application is far from being “mutual” or interactive in Lippman’s sense. The
second agency, the computer, in many cases clearly fails to provide the
interactivity that we consider necessary to support collaborative work and mutual
discourse. Research in AI cannot yet provide reliable and differentiated
mechanisms to help the forms of interplay that shape student-student or studentteacher interaction, like managing, monitoring and planning learning progress.
We are, at least for the moment, presented with severe and fundamental
restrictions on the concept of human-computer interactivity. The current
limitations of AI and linguistic research force us to reconsider the role of the
human-computer interface. Many see VR as a more creative and productive way
of interacting with computers than the traditional interface (Halfhill, 1996a;
Halfhill, 1996b).
The ongoing search for new user interfaces in computer technology has been a
logical consequence of the expansion of computer technology to new research
fields and their demands and the rapidly growing functionality of existing
applications. VR tools and applications have been viewed as an altemative to
existing point-and-click interfaces or even as a new generation in interface
development. In conjunction with AI research, this approach has also looked at
the interplay between users and artificial agents or so-called hots.
Other researchers and artists stress the importance of social interaction and
collaboration. This approach has incorporated many communication resources
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and also looked at how users should be represented to each other in this
collaboration. This notion of VR aims to connect users in a neutral or “third”
place if they cannot interact and collaborate face to face, for whatever reasons.
In the following two sections, we will look first at the notion of VR as a spatial
metaphor for navigating and manipulating information resources, in other words
of VR as an interface. We will start with a short overview of computer interfaces
and then discuss three positions of current interface design, the conversational
and the direct manipulation interface and, as we are mostly focusing on Internet
resources, the predominant web metaphor of hyperlinks. In the context of VR
interfaces, Gibson’s concept of affordances (Gibson, 1966; Gibson, 1979) has
played a major role and will be explored in some detail. In the second section, we
will look at the idea that VR is primarily co-constructed through social
interaction between participants. We will explore this notion by looking at social
presence and telepresence theories in telecommunications, CMC, and VR. it
should become clear how interactivity and interaction overlap and supplement
each other.
Both approaches are, of course, interrelated and parallel real-world processes, and
this will become particularly clear in our discussion of recent presence theories in
VR like Lombard and Ditton’s categorisation (1997). As we argued in Chapter 1,
we consciously and unconsciously construct reality by processes of interaction
with others and interactivity with physical objects, and these are not always
clearly separable. Jean-Fran9ois Lyotard identifies the concept of metanarrative
as a foundation for constructing reality (Lyotard, 1986; for a discussion, see
Wooley, 1992, pp. 182-4). Indeed, most scientific theories are discussed this way:
publications of (empirical) results and discussions among scientists lead to
theories that gain acceptance (see Foster & Meech, 1995, p. 212). Interactivity
and interaction thus become central terms for a discussion of VR concepts.
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2.2.1 VR and interactivity - A new interface paradigm

It is not surprising that the vast amount of new input and output devices that have
been developed over the years have brought with them an intense discussion
about how these can affect human-computer interaction. The increase in
processor speed, the continuing miniaturisation of the personal computer and its
consequently lower price have enabled people to utilise computer technology for
a variety of purposes. When ideas of VR entered the discussion on humancomputer interfaces, it was only a natural development in the light of dramatic
changes in price, size, and performance.
It is necessary to have a closer look at the history of human-computer interfaces.
John Walker, in his influential article on VR, “Through the looking glass”
(Walker, 1990), describes a history of computers not in terms of processor speed,
but the human-computer interface, the modalities of operating a computer. The
first generation of computers in the 1950’s used plug boards and a dedicated set
up to work them. Specialists needed to know every part of hardware and
computers were specially built to meet the tasks at hand. Walker also refers to it
as the “knobs and dials”-generation. There was hardly any abstraction, the user
was one on one with the machine. This changed with the second generation of
computers. Hardware needed few changes to deal with new tasks, as new
programs were loaded into the machine’s memory. Users submitted their batch
cards to a specialist computer operator across a counter and returned shortly
afterwards to recollect their cards and a print-out of the results (or, more often,
the error messages). User intervention was low in these systems, and the batch
cards, print-outs, counters and the job control language were central to these
systems. The third generation of computers saw the introduction of time-sharing.
As computer resources were still scarce and expensive and much of computer
processor time and memory was wasted, operating systems were developed to
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allow the computer to handle multiple jobs at the same time. This led to
conversational interfaces in the 1960’s, where users at terminals could type in
commands and see the result on their screens shortly afterwards.
The fourth generation of computer interfaces saw the introduction of menus and
is seen by many as the proper beginning of human-computer interface design.
The increase in processor speed and an increase in functionality led to the
combination of menu systems with data entry as in fill-in forms. Although the
menus were meant to present the user simultaneously with all the options of a
program, many users did not use the menus as intended and developed keystroke
shortcuts for functions that were often used.
During the fifth generation, mainly through developments by Alan Kay and
others at Xerox PARC in the 1970’s and the subsequent commercial exploitation
in the Apple Lisa and Macintosh and the Microsoft Windows operating system, a
graphical metaphor was introduced that still determines computer interfaces to a
large extent today. The mouse as a pointing device was introduced to control the
desktop metaphor, where windows, tools and resources could be made visible or
invisible. Changes to documents such as fonts or paragraph spacing could be
made visible immediately on screen.
Steve Jobs, one of the co-founders of Apple, had seen the Alto computer at Xerox
PARC and immediately recognised its potential. A contract between Apple and
Xerox enabled Apple to market these and other products fi-ee of charge (Rose,
1989, p. 45). Before Apple introduced the Lisa, they tested the desktop interface
with large numbers of users and found that it was preferred to the dialog boxes
known from previous computer generations (Mountford, 1990, p. 25). When
interface inconsistencies occurred, however, users became confused and
questioned the whole metaphor. An infamous instance of this was the Macintosh
trash can: when symbols for files and folders were dragged to it with the mouse.
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they were deleted, but when the symbol for the floppy disk was dragged to it, the
floppy disk was ejected. Erickson’s description of the design processes and
disputes behind the trash can are illuminating for the different demands of
increased simplicity versus interface consistency (Erickson, 1990, pp. 1-2).
Increased functionality together with inconsistencies in software design
metaphors may be desirable for certain types of programs such as mystery or role
playing games, where functionality that is hidden fi-om the user is central to his or
her enjoyment and the game’s success, as for example in the previously
mentioned CD-ROM game Myst (Miller & Miller, 1994). However, in most
applications it is vital that the interface provides an intuitive and consistent
metaphor to control the application’s functionality. When Apple launched the
Apple Lisa, the forerunner of the Macintosh, the advertising slogans promised
that while the Apple II took twenty hours to learn, the Apple Lisa took only
twenty minutes (Huggins, 1983, p. 11).
Since the first windows-type interface was created and subsequently popularised
by Apple in the Macintosh and later by Microsoft in Windows, there have been
surprisingly few changes in the overall appearance of the interface. A fact that
has constantly been neglected is that “a metaphor based on files and folders
means nothing to a five-year old, and the abstractions of menus and icons are
difficult for even some adults to grasp” (Halfhill, 1996a). We have become used
to windows, a mouse, limitations of a screen, and in general the notion of pointand-click. When anything goes wrong, the user is more helpless than ever. What
really goes on in the computer remains a mystery, all the user deals with are
metaphors for actions that are external to the computer’s operations and the
human way of dealing with objects in the real world. Viktor Zue (MIT
Laboratory for Computer Science) has complained about the current state o f user
interfaces (cited in Krempl, 2000, p. 220), and it is not surprising that 85% of all
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computer users either verbally or physically abuse their machines, as research by
Roz Ricard (MIT Media Lab) shows (Krempl, 2000, p. 220). Research in
computer interfaces has for the most part been based on the search for the ideal
interface, an interface that is supposed to serve every user. Negroponte has
directed his attention towards the combination of different interface modes
(Negroponte, 1995, pp. 97-9). Rather than condemning redundancy in interfaces,
he welcomes diversity in interfaces and now works towards multimodal
interfaces. Naturally, the provision of several access modes for the same
resources usually also means a multiplication of design efforts, system resources,
time and money. We will explore later whether different interface metaphors are
incompatible or whether it is feasible to combine them.
Two major tendencies in current user interface design are conversational and
direct manipulation interfaces. In addition, most information on the Internet is
organised through hypertext or hyperlinks. These three positions are worth a
more detailed exploration.
The notion of a conversational interface goes back to third generation interfaces.
Initially it aimed for a natural speech interaction between user and machine and,
not surprisingly, it drew heavily on research in AI. Initial and limited progress in
NLP was, however, replaced by stagnation, and realistic research targets in AI
needed to be redefined. This not only refers to speech recognition, but also
speech synthesis, gestural input, eye tracking, etc. An example for successful
experiments in gestural interfaces was Chris Schmandt’s “put-that-there” voice
and gestural input system at MIT (Kurtenbach & Hulteen, 1990; Negroponte,
1995, p. 99), which enabled users to point to objects on the screen and issue
limited voice commands to move virtual objects across the screen.
NLP using speech has always been a much more complex problem, and only
applications that were restricted to a very limited context were sometimes
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successful. Negroponte admits that in earlier projects, he strove “to emulate faceto-face communication, with its languages of gesture and facial expressions and
the motor involvement of our body and limbs” (Negroponte, 1995, p. 101). He
sketches three major problem areas (Negroponte, 1990, p. 349): user-dependent
versus user-independent systems, small vocabulary versus large vocabularies,
discrete versus connected utterances. While a user-independent system that has
control over large vocabularies and is able to recognise and process connected
utterances is still an instrument of the future, more limited systems have been
surprisingly effective in very restricted contexts. Thus the Phone Slave and the
Grunt system (Schmandt, 1988; Schmandt, 1990), also developed at MIT,
employed speech processing. Schmandt managed to implement a type of
answering machine only by considering a simplistic dialogue structure. The
system alternated between playing prompts and recording user input and
employed caller expectations, regular patterns of telephone conversations and
high-quality digitised speech. Grunt was a system for giving driving directions
using back channels. Length of utterances, length of pauses, and pitch were
detected, categorised into one of four discourse functions, and then triggered a
response in digitised speech. These experiments certainly showed that natural
speech processing is possible in limited contexts, but that we are still a long way
from truly intelligent systems we can talk to.
NLP is not only a problem of hard- and software or AI research, but especially of
linguistic and psychological research. Two examples for its current state are the
Cycs project (Frey & Schach, 1996; Schult, 1996), the Verbmobil project (Kurth,
1997; Hauenschild & Heizmann, 1997), and the LingWear project (Krempl,
2000, p. 222). In the light of strong financial support by government agencies and
business investors, the success of both these projects is very limited, even for
specialised fields of application. An overview of other research in NLP,
particularly speech recognition, can be found in Eager (1997). While recent
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reports suggest immense progress in the area of speech recognition (Post, 1999,
p. 101; Haberland, Kanthak, Overmann, Schiitz, & Welling, 1998; Eager, 1998),
some trends in AI research also suggest that fluent NLP may always remain an
illusion:
Was ich (...) prinzipiell in Frage stelle, ist, dal3 man ein Computersystem
realisieren kann, das sich in irgendeiner natiirlichen Sprache zu
beliebigen Gegenstandsthemen oder Gesprachsthemen mit einem
Menschen unterhalten und auch fiir beliebige Gesprachsthemen eine
halbwegs akzeptable Ubersetzung liefem kann. (AI researcher Thomas
Christaller quoted in Rotzer, 1997)
One of Negroponte’s major points today is that many users do not want to use the
computer at all; they want to get something done. According to him, “[f]uture
human-computer interface will be rooted in delegation” (Negroponte, 1995, p.
101). This has influenced another type of conversational interface, the agent or
hot. These are programs that have a certain amount of knowledge about their
special area, they can perceive changes in their surroundings and react to them,
they can act autonomously, make their own decisions and plan their own future
actions. Sometimes they are combined with expert systems that enable them to
adapt to their tasks (Wagner, 1997). We will look at just four examples of bots,
all of which work with typed keyboard input.
Foner gives a more detailed definition of agents, or bots, as they are called in
text-based virtual environments like MOOs (Foner, 1993), in relation to users.
Agents are characterised by autonomy, which includes periodic action,
spontaneous execution, and initiative; personalisability, implying learning and
memory; discourse, which means the mutual discussion of tasks and subsequent
agreement in a contract; domain: their current state of predictability in relation to
high risk applications; graceful degradation: the completion of certain tasks in
spite o f partial communication breakdowns; co-operation: discourse-oriented
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structure of achieving results; anthropomorphism: not a necessary feature but
helpful in certain contexts. In such a collaborative relationship, a user needs to
invest risk and trust, one of the central notions of delegation, which means that
users will have to balance the risk of the agent doing something wrong with the
trust that it will do it right; and users also need to be clear about their
expectations: tasks will be completed more easily if the user’s expectations match
reality.
In the following, I will give a short survey of anthropomorphic agents. All of
these accept keyboard input only. The forerunner of agents, Eliza, was created by
Weizenbaum (1976) as a therapist. It used certain tricks to draw the conversation
out o f the user by repeating certain sub-strings of previous user input and
covering itself by never uttering anything declaratively, thus being unable to
contradict itself Parry was created by Colby (1975) as a simulation of a paranoid.
In addition to Eliza’s tricks. Parry could admit ignorance, change the
level/subject of conversation by continuing previous topics in spite of user input,
and introduce new topics. Parry used “a semantic pattern matcher rather than a
phrase structure grammar to achieve understanding of sentences typed into it. [...]
If Parry believes it understands the sentence, it produces a canned response
appropriate to the question or statement presented” (Cerf, 1973, p. 62). Both
Parry and a relative of Eliza called Doctor were joined in conversation in 1973,
with the surprising result “that while Doctor exchanges very little information
with the conversant, the resulting conversation bears close resemblance to many
human conversations” (Cerf, 1973, p. 62).
The third and one of the most famous hots I would like to mention here is Julia,
an agent from the so-called Maas-Neotek family of bots (the prototype, Colin, is
freely available on the Internet). Mauldin, its programmer, has been working on a
family of chatterbots, as he calls them, since 1989 (Turkic, 1995, p. 285n). Julia
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has been entered several times in the Loebner prize competition, an annual event
based on the Turing test, and had improved its performance dramatically by 1993
(Turkle, 1995, p. 94). Alan Turing had predicted in 1950 that by the year 2000,
an agent or bot would be able to conduct an unrestricted conversation with a
human user for at least five minutes and manage to make the user believe it was
human 70 percent of the time (Turing, 1950). Loebner had funded a competition
in 1991 with an offer of $100,000 for the first program to eventually pass this
test. In the meantime, however, a smaller competition with smaller prizes was
held, with conversations restricted to specific subject domains. Julia employed a
number of tricks and techniques not possessed by its predecessors Eliza and
Parry. Julia makes controversial statements, thus directing conversation towards
favourite subject areas. It introduced humorous statements that added to its
human appearance. The program was able to agree with users, thus avoiding the
appearance of being reserved or neutral. One of its strong points was irregular
and slow typing during input, thus imitating human users. Its major strength,
however, lay in its activation network. Repeated mention of words would activate
subject areas that were partially excerpts fi-om directed conversation in
newsgroups. It is interesting to note that Julia’s parser is very simple; there is no
decomposition of input into parse trees. It is basically a simple combination of
pattern matching and an activation network. Naturally, a text-based environment
like a MUD was an ideal testing ground for Julia, as it connected and appeared
just like any other user and other users would generally assume that it was
human. Its main activities in the MUD were to relay messages to other players,
quote other players and give information about them. When no player was in the
same room, it was moving between rooms and collecting information on
topography and users.
At least on one occasion it was reported that Julia managed to fool a human
called Barry (name was changed) who tried to flirt with her over a period of two
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weeks until he finally noticed that it was a program. As Foner says, “it’s not
entirely clear to me whether Julia passed a Turing test here or Barry failed one”.
However, this and several other examples in Foner (1993) show that the
integration of bots or agents in an interface can be very effective if they are
represented and behave like other users and if the subject area is restricted.
Experiments with Julia and similar bots have shown that very simple tricks can
sometimes suffice to provide the suspension of disbelief. For Joseph Bates at
Carnegie Mellon University, this notion of believability is central. Rather than
finding out how the human mind works, he is creating artificial characters that
are able to react to their environment (Bates, 1994). Research at Microsoft
suggests that the biggest barrier for computer beginners is still intimidation.
Kathleen Schoenfelder, then product manager of Microsoft’s Social Interface
Group which designed an add-on agent for Windows, says that users “have gone
through thousands and thousands of years of evolution that have made us hard
wired for social interaction. Characters [...] take advantage of that hard-wiring”
(Halfliill, 1996a).
Recent Turing tests conducted by the BBC confirm current theories on agents.
Two bots and one human conversed with thousands of users. Details of the field
test are not clear, but some tendencies indicate that although 81 % of all users in
live communication thought the human participant was a real person, there were
still 17 % of all users who were fooled by the best hot called Liz, who had been
fed additional information “on TV chat shows on the BBC and current UK
events” (BBC, 1998). A follow-up test in March 1999 showed percentages of
77.7 % for the human participant and 24.1 % for the best bot (BBC, 1999). For
users reading the transcript, the number of users in the first test who clearly
identified the human participant dropped from 81 percent (in live
communication) to 59 percent (in transcripts). In the second test, that number
went fi-om 77.7 to 47.9 %. (BBC, 1999) The implementation of agents and bots,
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if based on Bates’s concept of believability and not on complete imitations of
how the human mind works, can thus present a powerful ingredient of current
and future interfaces. The move in focus from natural speech processing to taskdelegation promises to be more successful, though admittedly only in conjunction
with other interface metaphors and only in restricted subject areas.
While the development of computers and their interfaces, particularly personal
computers, has put the user back in control of a dedicated machine, it has also
moved the user further and further away from the direct manipulation of data.
Brown suggests that “[sjymbolic languages can become barriers to learning”
(Brown, 1993). Walker stated that the history of computer interfaces has been
characterised by barriers between user and computer: first the front panel, then
the countertop, then the terminal, the menu hierarchy, and finally the screen. Not
surprisingly, he saw the coming generation of user interfaces as reaching through
the screen into cyberspace, using highly immersive VR tools such as HMDs,
gloves, etc. and an interface ruled by direct manipulation. Walker dismissed
earlier conversational paradigms of human-computer interactivity when he said:
“When you’re interacting with a computer, you are not conversing with another
person. You are exploring another world” (Walker, 1990, p. 443).
Direct manipulation VR interfaces can be summed up as follows. They entail “ 1)
continuous representation of the objects of interest, 2) physical actions instead of
complicated syntax, and 3) rapid, incremental, reversible operations with
immediate visual feedback” (Brennan, 1990, p. 393; also see Shneiderman,
1982; Hutchins, Hollan, & Norman, 1986; Heeter, 1991). This type of interface
has a number of advantages: it is easier to use, easier to extend, and relates to
natural processes of information processing. It “reduces the need for abstract,
extero-centric thinking by presenting processed information in an apparent threedimensional space, and allowing us to interact with it as if we were part of that
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space. In this way our evolutionarily derived processes for understanding the real
world can be used for understanding synthesized information” (Carr, 1995, p. 1;
also see Spring, 1991, p. 8). Bricken emphasises that “[njatural semantics is what
a child learns before symbolic schooling” (Bricken, 1991; Bricken, 1990a;
Bricken, 1990c). Nardi, in the context of activity theory, considers the direct
manipulation interface to be more appropriate than conversational interfaces;
“The notion of agents suggests that the user direct conscious awareness toward
the user interface rather than that the user interface disappear ‘transparently.’ In a
direct manipulation interface, on the other hand, cognitive content concerns the
nitty-gritty of one’s task, with the interface ideally fading fi'om awareness”
(Nardi, 1996a, pp. 12-3).
It is not enough, however, to make an interface look like familiar environments.
More importantly, the represented environment needs to function like familiar
objects in the physical world; users need to be able to act as in the physical world.
In Chapter 1, sub-section 1.1.3, we referred to situated learning, emphasising the
influence of the environment and its functionality. In our opinion, Gibson’s ideas
do not contradict a constructivist approach. In fact, it could be argued that
affordances refer to the functionality aspect of personal constructs. Many
researchers and interface designers have drawn upon Gibson’s work (Gibson,
1966), particularly his theory of affordances (Gibson, 1979), to create virtual
environments. In his theory of affordances, Gibson describes the physical
environment as “the surfaces that separate substances from the medium in which
the animals live” and goes on to suggest that “the composition and layout of
surfaces constitutes what they afford” (Gibson, 1979, p. 128). Thus when we
perceive an object, we perceive what that object affords. Affordances of the
environment are “what it offers the animal, what it provides or furnishes, either
for good or ill” (Gibson, 1979, p. 128). Examples of affordances are, for instance.
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medium, substances, surfaces and their layouts, objects, other persons, and
places.
The medium could be air which allows unimpeded motion, or the ground which
affords support. Substances could be fluid, gaseous, or solid, they could afford
different forms of manipulation or manufacture: clay can be moulded, wood can
be chipped, etc. Surfaces and their layouts could be rigid like flat earth or nonrigid like a stream. They may or may not support stand-in-ability or float-ability.
Gibson distinguishes between attached and detached objects. Attached objects are
those objects that are attached to the earth and cannot be removed without
breaking them. Detached objects “must be comparable in size to the animal under
consideration if they are to afford behavior” (Gibson, 1979, p. 133). An object
can be graspable if it fulfils certain demands (see Gibson, 1966, p. 119). A
graspable object, if rigid and of moderate size and weight, may afford
throwability. A key may afford (un)lockability. A knife may be perceived as
affording cutting, scraping, but also injuring. A pen will allow trace-making and
is consequently used for writing. Particularly in the perception of objects there is
some evidence that children do not perceive the qualities of the surface or
substance of an object first, but the affordances. The same object can have a
number of affordances, some of which may be shared by other objects, and not
everybody perceives the same affordances. A Lego brick may be perceived as
buildable and playable, but children may soon discover it to be throwable, or
even worse for unsuspecting parents, chewable and non-swallowable.
Other persons probably offer the richest affordances of all objects and the
relations between self and other are in many cases determined by reciprocity,
such as between seller and buyer, child and parents. Another type o f affordance is
place. Place is perceived as a region, not an object, and may afford food,
education, danger, rest, etc. Places may be partly concealed, and we may notice
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what happens in an adjoining place if there is a window or if the walls afford us
to hear through them. The theory of affordance is sometimes perceived as
contradictory to the notion of environment in activity theory (see Chapter 1, sub
section 1.1.3), as it “implies that the user is matching his or her goal against the
set o f opportunities offered by the environment, that he or she directly sees what
can be done to reach the goal” (Kaptelinin, 1996, p. 56). In activity theory, on the
other hand, “human beings actively create the meaning of the objects in the
process of interaction with the environment” (ibid., p.56).
We would argue that it can work both ways. Human beings certainly arrive with
expectations of object behaviour in their encounters with the environment, but
will have to modify their expectations once they encounter difficulties or
inconsistencies with their previous constructs. In Gibson’s words, an affordance
“points two ways, to the environment and to the observer” (Gibson, 1979, p.
141). This is to say that “exteroception is accompanied by proprioception - that
to perceive the world is to coperceive oneself’ (Gibson, 1979, p.l41). We will
return to this idea when we discuss aspects of awareness in VR.
The theory of affordances has been widely applied by VR interface designers
(Biocca, 1997). Even in text-based VR, we have reported earlier in this chapter
(p. 102) how rivers and other objects have been designed according to their
affordances in real life: “Users make use of the affordances in the environments
from which they perceive the structure of the virtual world in ways similar to
[the] manner they construct the physical world” (Biocca, 1997). Smets et al.
(1995) consider the application of Gibson’s affordances a vital goal of VR
interface design, not only for environments, but also for objects and tools: “[W]e
think it is essential that the tools in the VR design environment should be
developed in such a way as to express their fiinctions as clearly as possible, and
just as obviously as the tools we are familiar with in everyday life” (Smets et al.,
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1995, p. 201). The concept of affordances in VR thus ties in observer, physical
environment, and virtual environment, and it is closely connected to the idea of
presence as proposed by Biocca (1997). Virtual environments and their objects
need to provide a similar set of affordances to the physical world and its objects.
It is not enough to provide an impressive 3D walkthrough scenario if navigation
and manipulation of the environment is at variance with the user’s perceptual
experience of object affordances. If a virtual environment does not provide these
affordances in the form of perception-action coupling (Neisser, 1976; Smets et
al., 1995), it may have serious consequences for the sense of presence. The
concept of presence will be discussed in detail in our next section, as it combines
concepts of interactivity and interaction in VR design.
Wooley (1992, pp. 138-140) provides a different view on the benefits of spatial
metaphors. He maintains that spatial metaphors have been useful for rhetoric and
storytelling throughout history. He quite rightly remarks that the exceedingly
complex organisation of vast information resources and increased functionality of
computer applications requires the user to memorise form and content within a
metaphor that is ‘memorable’. He suggests this can be achieved much more
effectively within a natural system of orientation than in an artificial and
symbolic man-made system like the desktop metaphor. The navigation and
manipulation of memory space within a spatial metaphor had been a central tool
for the art of rhetoric as proposed by Cicero in his De Oratore, and probably
before him in the tradition of oral storytelling. Jonathan Spence, in his account of
the mission of the Italian missionary Mateo Ricci, mentions some examples for
the effectiveness of this method (Spence, 1985). Those “memory palaces”, as the
rhetoricians used to call them, could be made of real objects and buildings,
imaginary ones, or a combination of both. In my hometown in Germany, the
story of the Crucifixion has been recreated outdoors, along a one mile path
punctuated at regular intervals by little reliefs of the Stations of the Cross. At the
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end o f the path, any participant in a procession would walk up a small hill to be
faced with a life-size monument of Jesus on the Cross. There certainly was not a
more memorable means to teach small children the narrative than to go from
station to station, listening to the priest reciting each section in the Bible. We can
still see the same Stations of the Cross in many churches today, usually depicted
in reliefs or paintings around the whole church, following a distinct path. It has
become a way of modelling religious experience, in much the same way as Dante
used spatial metaphors for his Inferno (which was actually transferred to textbased VR later).
Does this mean that in interface design we have to choose between the direct
manipulation (the folly immersive) interface and the conversational paradigm?
Brennan (1990) suggests that the dichotomy between conversational and direct
manipulation interfaces is wrong. Both, she maintains, share common elements.
Her first major point is that in continuous conversations with others we introduce
new information to each other, relate this to old information, and negotiate
meaning. People are most successful when they reach an understanding and “they
end up behaving as if they shared a single mental model - a virtual workspace
containing entities available for inspection and manipulation by both” (Brennan,
1990, p. 394). Her second point is that expectations of human-computer
interactivity are guided by knowledge of human-human interaction; therefore, it
would be wrong to neglect conversational interfaces. By “thinking of the user’s
input as utterances within a conversation, we can explain why some
characteristics of an interface work and others do not” (Brennan, 1990, p. 393)
When we look at one of the first direct manipulation interfaces, we can see that it
was also a conversational one. Sutherland’s Sketchpad (1963) was a drawing
program. The great advantage was that the program gave feedback while the user
was drawing. A traditional separation of interface problems into input of users
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(execution of functions) and output of machine (evaluation of functions executed)
would be wrong here. The feedback mechanism on screen became just as
important as and analogous to back channels during the course of a conversation.
Collaborative models of conversation maintain that in a conversation, every
utterance must be understood. A shared context and turn-taking can develop a
common ground . It seems that conversational and direct manipulation interfaces
share a number of parameters and can thus be combined.
The notion of hypertext and hyperlinks has become an important metaphor for
interacting with Internet resources, and alternative concepts like the Hyper-G
project were not able to replace it (Flohr, 1997). Originally developed by Nelson
(1965), the concept of hypertext suggests that by “mimicking the way the brain
stores and retrieves information, hypertext’s aim is to permit fast and easy access
to vast quantities of information by establishing multidimensional links among
related items” (Gygi, 1990, p. 279; also see Bailey, 1990). Gygi, however, sees a
number of problems when implementing h)^ertext. Thus, “as a presentation
medium, users are prone to develop hypertext-related symptoms - spatial and
conceptual disorientation, for instance - if designers have not guarded against
them” (Gygi, 1990, p. 279). Especially when resources become very large, their
management becomes difficult: “If your system is very large, has multiple layers
of information, or involves complex relationships among pieces of information,
you will face similar problems, whether the information is presented in sequential
or nonlinear fashion. It’s even worse if it’s extensible. People can get lost in any
dataspace, particularly if they’re novices. In complex information spaces, users
need a sense of the entire domain that accommodates the limitations of short-term
memory” (Gygi, 1990, p. 284). Brennan quite rightly stated that “[a]s soon as the
screen contains more things than can be visible all at once, it becomes more like a
database than a desktop” (Brennan, 1990, p. 403; also see Bailey, 1990). The
introduction of spatio-visual tools (icons, metastructures, buttons, frames, etc.)
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has tried to provide a remedy for these drawbacks, and some reports show
alternative approaches in data visualisation (Vogt, 1998).
Bardini (1997) has pointed out the continuity between hypertext and VR
interfaces. In his analysis of the historical development of hypertext, he compares
the two major strands of hypertext, Ted Nelson’s and Douglas Engelbart’s.
Nelson had conceived hypertext “as a literary tool that enables the author of a
text to extend his or her text to the multiple and successive versions of it, in order
to compare them” (Bardini, 1997). He maintained that as “any piece of writing
evolves to the very end of its creation”, hypertext becomes a fundamental tool
“for holding partially organized materials for inter-comparison” (Nelson, quoted
in Bardini, 1997). For Engelbart, the notion of hypertext was based “on the
premise that computers should be able to perform as a powerful auxiliary to
human communication and collaboration if they were to manipulate the symbols
that human beings manipulate” (Bardini, 1997). In this respect, language is seen
as social construction rather than mere symbolic representation (Bardini,
forthcoming). For Nelson, then, hypertext is “a fundamental tool for individual
creativity, and for Engelbart, hypertext is a necessary capability of a system
designed to improve communication” (Bardini, 1997). When we connect both
concepts, we can see that improving the organisation of resources and facilitating
collaboration and communication between authors and readers, designers and
users is also central to VR design: “Design should be open-ended and subject to
transformations resulting from the interaction of designers and users. Just as
hypertext modifies the relationships between author and reader of the text and
blurs the distinction between them, the implementation of hypermedia interfaces
in virtual space-like designs ought to allow a real connection of users and
designers. This would be the ultimate meaning of interactivity” (Bardini, 1997;
also see Landow, 1992; Tuman, 1992). Current realisations of hypertext are,
however, limited, and have not realised the conceptual potential envisaged by
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their creators. While hypertext seems a viable and quick alternative in small and
controllable resource collections, it fails to provide an effective means of
organising large resource collections.
In this section I have tried to show that modem demands on human-computer
interface design have generated new paradigms for the organisation, navigation,
and manipulation of computer resources. The discussion around interactivity has
in many cases concealed the fact that many interface designs are far from
intuitive for the average user. Current interface design focuses on metaphors that
are based on natural semantics, which include conversational as well as direct
manipulation elements. Gibson’s theory of affordances has provided a useful
model for interface designers. Recent advantages in processor speeds have also
allowed interface designers to provide a multimodal interface, by which they not
only mean multisensory access, but also the choice between different interfaces
and their interplay to access the resources. I have proposed that VR could solve
some of the existing problems and that it can be combined with predominant
interface metaphors on the Internet like hypermedia.
However, VR is not only a useful paradigm for human-computer interactivity, but
even more so for human-human interaction on the Internet. While immersive VR
technology presented in the first part of this chapter is certainly impressive and
more and more affordable, we would agree with Chip Momingstar, one of the
founders of the original Habitat, one of the most successful online communities
on the Internet, that interaction and collaboration is certainly the most important
thing the Internet can offer (in Chapter 1, sub-section 1.2.2, we argued that this
also reflects recent trends in learner autonomy). He argued:
The essential lesson that we have abstracted from our experiences with
Habitat is that a cyberspace is defined more by the interactions among
the actors within it than by the technology with which it is implemented.
While we find much of the work presently being done on elaborate
interface technologies —DataGloves, head-mounted displays, special150

purpose rendering engines, and so on - both exciting and promising, the
almost mystical euphoria that currently seems to surround all this
hardware is, in our opinion, both excessive and somewhat misplaced. We
can’t help having a nagging sense that it’s all a bit of a distraction from
the really pressing issues. At the core of our vision is the idea that
cyberspace is necessarily a multiple-participant environment. It seems to
us that the things that are important to the inhabitants of such an
environment are the capabilities available to them, the characteristics of
the other people they encounter there, and the ways these various
participants can affect one another. Beyond a foundation set of
communications capabilities, the technology used to present this
environment to its participants [...] is a peripheral concern. [...] What
people seek in such a system is richness, complexity, and depth. Nobody
knows how to produce an automaton that even approaches the
complexity of a real human being, let alone a society. Our approach,
then, is not even to attempt this, but instead to use the computational
medium to augment the communications channels between real people.
(Momingstar & Farmer, 1990; see also Farmer, 1993).
This valuable lesson leamt from Habitat is reflected in the criticism of online
multi-player games such as Ultima Online (UO). Randy Farmer, one of the
founders of Habitat and now senior designer at Electric Communities, agrees
with Johny Wilson, the editor-in-chief of Computer Gaming World, that most of
the excitement of a graphical online multi-player game soon wears off and that
much of the potential of online communities has remained unrealised:
‘Unfortunately, Origin [the company behind UO] seems to have ignored
many of the lessons that our industry has learned in the last 10 years of
building online worlds. They’re making the same mistakes that first-time
virtual-worlds builders always make.’ What he means is that the people
behind UO neglected, in their obsession with realism, to create a
meaningful moral experience for players - dramatic story lines or quests
guided by noble purposes or even a system of civic rewards. (Kim, 1998)
The recent advertising slogan for the Blaxxun Community Server, “just add
people”, similarly trivialises the importance of meaningful interaction in a wellorganised community. It will become vital to the survival of current online
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communities, especially games, to prioritise the interaction between participants,
the building of communities with established purposes and policies.
Just as information resources have dominated the discussion around Internet
applications, a limited view of VR as a new interface to applications has to a
large extent dominated definitions of VR. Yet, as we have seen in the
introduction to this chapter, in Momingstar’s quotation, and the reaction to
Ultima Online above, there are also definitions of VR that emphasise its ability to
facilitate and enhance human-human interaction. In the following section we will
look at some of these definitions in more detail, especially in the context of social
presence theory and the notion of presence in VR.

2 .2 .2 VR and interaction - The third place

Although the Internet had been originally conceived of as a communication tool
for military purposes, its public image has been defined around the term
information superhighway. Recent conferences, publications and business
initiatives, however, show that researchers, businesses, and educators are now
increasingly focusing their attention on the importance of Internet communication
resources for human-human interaction. In Chapter 1, sub-section 1.2.1,1 have
indicated that Internet communication resources have moved into the foreground
of CALL research, and I will argue that this is where VR is particularly relevant.
In the previous section, I noted that it is necessary for users to explore the
resources in as many ways as possible in an interface that combines
conversational elements, direct manipulation, and hyperlinked media. I suggested
that VR is a usefiil interface paradigm, in some cases replacing, in other cases
complementing other interface metaphors. Some definitions of VR, as we saw in
the introduction of this chapter, have defined VR in terms of social interaction
between users. As social interaction in VR by definition does not take place face-
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to-face but by representation in a virtual space, we need to explore on the one
hand how VR can support synchronous and asynchronous communication more
effectively than non-VR applications, and on the other hand how communication
between users in VR can be embedded in the same interface as information
resources.
Current bandwidth-intensive modes like audio or video conferencing are still too
unreliable and/or too expensive for a wider application as communication tools.
But is video conferencing even the ultimate goal as a medium in distance
communication, perfect for every user and every task? I would suggest that there
are alternatives. In VR, there is a chance to develop social interaction in a
common frame of reference that may even be superior when it is solely textbased. There are two major issues that need to be addressed.
First, we need to look in detail at how distance education and CMC research has
viewed the problem of reduced cue situation in any form of telecommunication.
Short, Williams, and Christie (1976), long before current telecommunications
technology, discussed this in detail, and their theory of social presence has
provided a foundation for research in distance education, CMC, and multiple-user
VR. We will also look at Lombard and Ditton’s (1997) categorisation of six types
of presence and Walther’s summary of CMC models (Walther, 1992; Walther,
Anderson, & Park, 1994; Walther, 1996; Walther, 1997).
Secondly, we need to look at how VR research has approached the problem of
interaction between multiple users in a common place or interface. In other
words, as both users are supposed to feel “at home” in the same albeit virtual
environment, how do they deal with virtual presentations of themselves and
others? In this respect Biocca’s (1997) model that distinguishes between three
types of presence has proved helpful.
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Both of these research angles, CMC and VR, have centred around the term of
presence, social presence in the case of early CMC research and telepresence or
virtual presence in the case of VR research. We concede that these issues are, of
course, related to the previous section about interactivity, in particular the
problem of how users should be represented to each other in a virtual
environment, and more crucially, how these representations should be able to act
and interact in a virtual environment. In VR, representations of users become part
of the interface. However, we would like to emphasise that in this section the
focus is on user interaction or more precisely, on the way users can act and
interact with others in a virtual environment.
In many non-VR applications, interaction is bound to be only partly successful,
due to the maintaining of the distinct locations of participants and thus their
essential difference in reference models. The obvious drawback for most
traditional forms of telecommunications is what Short et al. have labelled the
“coffee and biscuits problem” (1976, p. 140). They cannot be offered to the other
party in a teleconference, because “no matter how elegant the
telecommunications system is, the two parties are still in different places and this
precludes certain types of activities” (Short et al., 1976, p. 143). This problem
occurs independently of the mode that is chosen: “Faultless two-way audio and
video link-ups [in distance education] are not automatically equivalent to a
mental and affective connectedness” (Zhang & Fulford, 1994), and Short et al.
have rightly remarked that “there is a very obvious barrier between the two
parties communicating, no matter how ‘transparent’ that barrier may be” (Short et
al., 1976, p. 140). As we have noted in our discussion of situated learning in
Chapter 1, this affects collaboration as well as communication between parties
involved in a telecommunications activity. Many discussions in
telecommunications research, however, have focused on the presence or absence
of verbal and non-verbal cues in telecommunications, looking at the effectiveness
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o f new media as compared to face-to-face communication (this is reflected in
CALL research, see Garrett, 1997).
The lack of non-verbal cues is probably the most commonly mentioned problem
in all forms of telecommunications. This is particularly obvious in audio
conferencing and text-based conferencing, but video conferencing is also
affected. While the medium may suggest that there is hardly any difference
between face-to-face and video conferencing, there are differences on a number
of levels. These include a whole range of non-verbal cues, such as back channels,
facial expressions and gestures, redundancies, referential language, etc. (for a
critical view of video conferencing, see Egido, 1988; Heath & Luff, 1991).
The lack of non-verbal cues in all forms of telecommunication was investigated
long before the age of the Internet and VR. Research in social psychology is
summarised by Short et al. (1976). We can distinguish between six major
functions of non-verbal cues which can be organised into two groups. According
to Birdwhistell (1970), there are two groups of non-verbal cues, those used for
integrational and those used for informational purposes. While the first purpose
includes behaviour that “keeps the system in operation, regulates the interaction
process, cross-references particular messages to comprehensibility in a particular
context and relates the particular context to the larger contexts of which the
interaction is but a special situation” (Birdwhistell, quoted in Short et al., 1976, p.
44), the second is directly concerned with the transmission of information to
another person. Within each category, we can distinguish three functions. First
we will look at the integrational functions of non-verbal cues, following Argyle
(1969, pp. 72-5):
1) mutual attention and responsiveness: signalling that one is attending and
responding, for instance by brief utterances, nods, etc.
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2) channel control: head movements and nods, also eye-gaze is used to determine
who speaks and for how long.
3) feedback: speakers adapt their utterance to their listeners’ response during the
utterance; where this is not possible, people may avoid topics where
misunderstanding or embarrassment seems probable.
Three informational functions of non-verbal cues are:
4) Illustration: gesturing, e.g. like pointing towards an object, supports a verbal
message.
5) Emblems: gestures are used instead of a verbal utterance, e.g. shaking the head
to say “no”.
6) Interpersonal attitudes: this is really an instance of (3) as non-verbal cues tell
the speaker what the listener’s attitudes towards him or her are. Also included in
this function are the non-verbal cues that a speaker uses to present him- or herself
favourably.
Short et al.’s summary of research on the importance of the visual channel show
that both (3) and (6) can be considered the most important cues that are lacking in
non-visual communication. They discriminate six parameters of visual
communication that were found to strongly influence these interpersonal attitudes
(Short et al., 1976, pp. 46ff.):
1) proximity and orientation. This factor has been mentioned before as one o f the
most obvious effects of telecommunications. However, even in face-to-face
communication this is an important factor for the choice of activity or topic that
is considered appropriate. More importantly, different cues become important for
each difference in degree of proximity.
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2) physical appearance (dress, glasses, attractiveness). Physical attractiveness was
found to be an important source of information in communication.
3) dynamic non-verbal signs from trunk and arms. The importance of posture in a
conversation delivers valuable information about attitudes, personality, or the
mood of the other participant. In many video systems that work with simple head
portraits, this information is also unavailable.
4) dynamic facial signals. Research on facial signals has suffered from efforts to
classify discrete emotional states and also standard facial expressions.
Nevertheless, much research has confirmed the importance of facial signals.
Thus, it has been argued that facial expressions provide more information about
the nature of the emotion, while the body provides more information on the
intensity of emotion.
5) direction of gaze. Gaze has been found to be particularly significant in regard
to floor apportionment within a group, where it can regulate replies and
interruptions. It has also been found a useful parameter to determine dominance
within groups.
6) mutual gaze and Argyle’s intimacy equilibrium. Mutual gaze has been strongly
linked to establishing and maintaining relationships. Argyle and Dean’s (1965)
intimacy equilibrium suggests that mutual gaze, together with other non-verbal
cues, can be used to balance a conversation topic. We will retum to this concept
later.
We have been looking at the major functions of non-verbal cues and
distinguished between integrational and informational non-verbal cues. We have
also looked at the two major functions of non-verbal cues, those that provide
feedback and those that provide information about interpersonal attitudes. Now it
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is time to explore how the reduced cue situation has been researched in
telecommunications media.
Before current CMC and VR models, there were basically three approaches to
reduced cues in different media. The first of these looked at different media under
the aspect of efficiency. It assumed that reduced cues will lead to reduced
efficiency in interaction. Its predictive quality was tested in various tasks, but
while it is certainly possible to define efficiency in problem-solving situations,
this becomes less clear in conflict situations such as negotiations. In these
situations, the audio-only channel may well be preferred to a face-to-face
situation (Christie, 1972). The overall validity of the efficiency approach thus
becomes questionable.
The second approach compared the known qualities of the medium and the
known functions of non-verbal cues. Its major position was that
we can predict the effects upon interaction of varying media of
communication by listing the cues that are not transmitted via the
different media, by discovering the functions of these cues by reference
to research on face-to-face communication, and then deducing the way in
which the outcome or processes of the conversation would be altered by
the absence of these cues. (Short et al., 1976, p. 63)
This position is invalid for a number of reasons, and we will just mention four.
1) Non-verbal cues are not transmitted in isolation. They are usually combined
with other non-verbal cues and verbal messages. This is clear from the research
of Kendon (1967), Duncan (1972), and more recently. Parks and Floyd (1996).
2) The awareness of reduced non-verbal cues leads to a possible modification of
behaviour. If the communication channel does not allow for the visual
representation o f agreement (e.g. by nodding), this will be verbalised. This has
for instance been supported by Wilson and Williams’ (1975) analysis of the
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Watergate transcripts. Parks and Floyd (1996) report similar processes of
adaptation.
3) Non-verbal cues are not invariant in their meaning across situations (thus the
absence of non-verbal cues in telecommunications is not equivalent to their
absence in face-to-face communication). Smiles and handshakes signal
fnendliness in face-to-face communication, whereas their absence in audio
conferencing does not signal unfriendliness.
4) There is a lack of knowledge about the relationship between the use of the
visual cues and the outcome of the interaction as mentioned in our discussion of
the efficiency approach.
An alternative to a reduced-cue model was offered in the model of social
presence (Short et al., 1976, pp. 64ff.). It included the two major problems in
telecommunications mentioned before: lack of non-verbal cues and physical
distance. According to Douglas (1957), in a conversation both partners are
concerned with interparty exchange (acting out roles, task-oriented) and
interpersonal exchange (developing some kind of interpersonal relationship).
Short et. al. suggested that consequently when interpersonal exchange, as in some
media, is reduced, “attention must focus instead on the cues which are available the verbal channel containing the interparty, task-oriented, cognitive material”.
Social presence was then defined as “the degree of sahence, of the other person in
the interaction and the consequent salience of the interpersonal relationships”
(Short et al., 1976, p. 65).
Social presence was perceived as a synthesis of all non-verbal cues; it “is affected
not simply by the transmission of single non-verbal cues, but by whole
constellations o f cues which affect the ‘apparent distance’ of the other” (Short et
al., 1976. p. 157). Non-verbal cues only influence the outcome of mediated
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interaction as far as it determines feelings of social presence. Thus social
presence theory shifted the focus from the actual parameters of the medium to the
user’s synthetic perception of it.
The main method proposed by Short et. al. to determine the social presence of a
medium was the semantic differential technique (see Osgood, Suci, &
Tannenbaum, 1957). Within the different scales, social presence was found to be
represented mostly by the pairs unsociable-sociable, cold—warm, insensitivesensitive, and impersonal-personal. In a variety of experiments it was found that
these and similar categories were appropriate for a distinction between media and
even between variations in the same media.
Within social psychology, it is useful to look at two other concepts and how they
relate to social presence. These are Argyle and Dean’s intimacy equilibrium
(1965) and Wiener and Mehrabian’s concept of immediacy (1968). Argyle and
Dean suggested that within each conversation, there are factors of avoidance and
approach between the participants. Intimacy can be summed up as follows:
1) Intimacy is influenced by proximity, eye-contact, smiling,
conversation topic (and, we would add, communication medium).
2) Intimacy can be too low or too high.
3) When intimacy deviates from the optimum, the parties of the
conversation will try to alter their behaviours to return intimacy to that
medium.
4) If behaviour cannot be so altered, the non-optimal state of intimacy is
found to be unpleasant. (Short et al., 1976, p. 129)
In each communication medium, both participants will strive to create an
equilibrium between topics of conversation and non-verbal cues. Thus, the
concept of intimacy predicts that people may avoid eye-contact when talking
about personal or unpleasant topics. On the other hand, if the medium does not
allow users to show greater intimacy in non-verbal cues, this intimacy may be
reflected in higher verbal intimacy to adjust the equilibrium. Thus users may alter
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their behaviour in reduced cue situations. Social presence may be considered a
contributing factor to intimacy.
Wiener and Mehrabian’s concept of immediacy is
a measure of the psychological distance which a communicator puts
between himself and the object of his communication, his addressee or
his communication. According to Wiener and Mehrabian, negative
affect, low evaluation and non-preference for any of these things are
associated with non-immediacy in communications. (Short et al., 1976, p.
72)
Although technological immediacy could be understood as synonymous with
social presence, there are important differences. Choosing to make a phone call
from a neighbouring office a few feet away instead of a face-to-face conversation
could be understood as non-immediate, whereas the social presence of the
medium would be the same whether the call came fi-om next door or miles away
(provided the sound quality is not affected).
There are several conclusions that could be drawn from Short et al.’s summary of
their own and other people’s research. Non-verbal cues cannot be seen in
isolation nor valued only according to efficiency; the concept of social presence
and related concepts of social psychology are better able to explain the complex
relationships between non-verbal cues. As we noted before, the awareness of
physical distance is an important factor, as it influences among other factors the
use of indexical language:
[E]ven a full-colour life-size three-dimensional motion-picture
transmission of the complete body of the distant person by some
fiituristic television system, althought [sic!] a complete replication o f the
face-to-face situation in its reproduction of non-verbal and verbal cues,
would not, according to the Social Presence approach, be exactly the
same as face-to-face contact as long as the interactors are aware they are
separated. The knowledge of physical separation may suffice to make the
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telecommunicated interaction more like other telecommunicated
interactions, rather than like face-to-face. (Short et al., 1976, pp. 158-9)
The appropriateness of a medium always depends on the task the medium is used
for. The generation effect may show that some media may open the way for new
activities not previously envisaged or possible. The effects of experience may
prove that users may become used to a new medium and leam to use it more
effectively over time.
Current views o f presence have had to consider much more complex and varied
technological and social contexts than Short et al. had to deal with in the 1970s.
They also reflect the increasing availability of longitudinal studies, an
opportunity that Short et al. were largely deprived of when they looked at
relatively new communications media in the 1970’s. Still, Short et al. have been
very influential in both CMC and, to a lesser extent, VR approaches to presence.
Lombard and Ditton (1997) have categorised six types of presence. It is important
to note that the second to fourth of these types are more related to the degree of
interactivity rather than the human-human interaction presented by a
communications medium. The first looks at presence as social richness and thus
covers most of the familiar ground of social presence. We will discuss this point
in more detail here. Focusing on CMC, it looks at how different media “(a) can
overcome various communication constraints of time , location permanence,
distribution, and distance, (b) transmit the social, symbolic, and nonverbal cues of
human communication; and (c) convey equivocal information” (Rice, 1992). This
view of presence has played a major role in the recently founded research area of
CMC. A particular distinction was drawn between task-based collaboration and
interpersonal interaction.
While task-related communication in CMC was in many cases viewed as
favourable, Walther reports that interpersonal communication (as described by
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Short et al.) was the area where CMC was seen by some theorists and researchers
as deficient; CMC was described as “inappropriate and/or ineffective for
exchanges in which interpersonal exchange is needed” (Walther, 1996, pp. 3-4)
because it provided too little social information (Dubrovsky, Kiesler, & Sethna,
1991, p. 119). Dubrovsky had maintained that this difference between taskoriented and interpersonal communication exists because CMC “promotes
rationality by providing essential discipline (task orientation, coordination,
equality of participation, etc.) by filtering out affective components of
communication and emphasizing the content, minimizing social influences
(influence of status, interpersonal ‘noise,’ and so on)” (Dubrovsky, 1985, p. 381).
Walther has summarised the general argument of information richness theory as:
“Information richness theory proposes that media vary in richness according to
the number of cues systems they convey, the immediacy of feedback, and the
capacity for natural language” (Walther, 1996, p. 8). This view shows parallels to
early studies of non-verbal cues criticised by Short et al.(1976), mentioned earlier
in this chapter.
The argument about the usefulness of CMC for task-based and interpersonal
interactions has been debated over the past decade. Walther, in a meta-analysis of
CMC research (Walther et al., 1994, pp. 462-3, 469) concedes that there is some
empirical support for the cues-filtered-out approaches, but emphasises that this
research is based on a very limited quantity of field data. Walther reports that
widely reported research on CMC has demonstrated antisocial outcomes
from the use of these media in comparison with face-to-face (FtF)
discussion. These effects have ranged from inability to reach group
consensus, to impersonalization, task orientation, and outright verbal
hostility, or ‘flaming’ (Walther, 1997, p. 343; also see Siegel,
Dubrovsky, Kiesler, & McGuire, 1986, p. 161; Daft & Lengel, 1984;
Daft & Lengel, 1986; Kiesler, Siegal, & McGuire, 1984),
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and have been widely attributed to the medium of CMC (Walther, 1997, p. 343;
also see Lea, O ’Shea, Fung, & Spears, 1992). Closely related to the traditional
social presence approach is the cuelessness model (Rutter, 1984; Rutter, 1987;
Kemp & Rutter, 1982). Defined in terms of available information, it measures the
lack of social cues in a medium. As in social presence theory, face-to-face
situations were rated low in cuelessness, while text documents were rated high.
The early 1990s showed a reassessment of social presence theories, mainly based
on empirical studies in CMC. Many of these studies looked at either task-oriented
collaboration or the development of interpersonal relationships. Gunawardena
(1995) looked at the usefulness of social presence theory for the exploration of
task-based CMC, in particular in learning environments. She reported that in the
traditional face-to-face classroom as well as in CMC immediacy was found to
correlate with favourable learning outcomes, and that social presence can
improve instructional effectiveness. Parks and Floyd (1996) reported successful
interpersonal exchanges in CMC ; “Personal relationships were found far more
often and at a far higher level of developments than can be accounted for by the
reduced-cues perspective”.
Walther had challenged the information richness theory and the “cues-filteredout” approach, as it was called by Culnan and Markus (1987), in an earlier
publication (Walther, 1992) when he found that while CMC shows a lack of nonverbal cues, users developed impressions of each other “through accumulated
CMC messages and based upon these impressions, users may develop
relationships and express multidimensional relational messages through verbal or
textual cues” (also see Gunawardena, 1995, p.l54). This longitudinal effect had
also been reported by Hiltz, Johnson, and Agle (1978) and Rice and Love (1987)
who hypothesised that “users learn to adapt their verbal behavior to the
restrictions of the textual medium; over time, such interaction may adapt to more
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customary interpersonal levels” (see Walther, 1996, p. 9). This view was
confirmed in Walther’s meta-analysis of CMC (Walther et al., 1994, p. 477), in
which he stated: “The present results show that extended interactions —at least as
long as it takes for communicators to think they have accomplished a task —carry
with them more devotion to social exchanges as well”.
Chemy (1995), in her study of MUD discourse as an emerging new register, also
observed the establishment of linguistic features over time. She, like others, also
criticised the technological determinism (Markus, 1994) of previous research.
According to her Rational Actor Hypothesis, “[u]sers operate within the system
constraints and affordances as rational actors modifying their behavior to achieve
maximal communicative benefit” (Chemy, 1995, p. 19) This observation of a
longitudinal effect resulted in Walther’s Social Information Processing
Perspective (SIPP) which
asserts that communicators using any medium experience the similar
needs for uncertainty reduction and affinity, and to meet these needs
CMC users will adapt their linguistic and textual behaviors to the
solicitation and presentation of socially revealing, relational behavior.
The critical difference between FtF and CMC fi'om this perspective is a
question of rate, not capability. This perspective acknowledges that, due
to cue limitations of CMC, the medium cannot convey all the task-related
as well as social information in as little time as multichannel FtF
communication. However, users adapt into the stream of language and
textual behaviors messages that might otherwise be nonverbal. The
exchange of social information on CMC may be slower than FtF but it is
potentially just as potent over time. (Walther et al., 1994, p. 465)
Therefore, the SIPP predicts “normal but temporally retarded interpersonal
development” (Walther, 1996, p. 10).
Walther also noted that “whatever subtle social context cues or personality cues
do appear in CMC take on particularly great value” (Walther, 1996, p. 18). This
observation took shape in the social individuation/deindividuation model (SIDE);
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The SIDE model predicts that, in the absence of individuating cues about
others, communicators judge one another on the basis of group similarity
or difference [...] They engage in an overattribution process without
tempering their impressions in light of the relatively meager information
base on which they are built (Lea et al., 1992). This tendency to project
stereotypical attributes on others occurs precisely because of the lack of
individuating information communicated by the medium and is promoted
by the deindividuating conditions of CMC, such as physical isolation and
the nonverbal masking that accompanies it. (Walther, 1997, p. 346)
Walther (1992), Baym (1995), and Parks and Floyd (1996) agree that a cuesfiltered-out approach to CMC is too simplistic to determine the differences
between media. Parks and Floyd concluded in their study of CMC that a
“reduced-cues perspective may simply become a theoretic antique, given the
continuing advances in network technology” (Parks & Floyd, 1996; also see Lea
& Spears, 1995).
Walther (1992) also noted that it is not clear “whether the actual characteristics
of the media are the causal determinants of communication differences or
whether users’ perceptions of media alter their behavior” (Gunawardena, 1995, p.
154). This points towards an important difference to the original concept of social
presence. To Short et al.(1976), social presence had been a quality of the
medium. However, CMC research has shown that social presence may be
cultured within a medium, for instance in the shape of an online community. In
order to compensate for missing personal or socio-emotional non-verbal cues,
users may explicitly increase socio-emotional expressions. Thus it was found that
users expressed missing non-verbal cues in writing through the use of
‘emoticons’ and metalinguistic cues (Gunawardena, 1995, p. 155; also see Parks
& Floyd, 1996). Walther even speculated that “[a]nother beneficiary of the lack
of physical cues for the CMC sender may be in increased cognitive resources
devoted to message construction” (Walther, 1996, p. 22). This, in turn, can result
in a greater experience of “private self-awareness in CMC than in face-to-face
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communication (Matheson & Zanna, 1988; Matheson & Zanna, 1990). The
notion that CMC has advantages over face-to-face communication is emphasised
by Walther’s recent extension of the SIPP to include the concept of a
“hyperpersonal” dimension in CMC: “Combinations of media attributes, social
phenomena, and social-psychological processes may lead CMC to become
‘hyperpersonal,’ that is, to exceed FtF interpersonal communication” (Walther,
1996, p. 5) and “unique affordances of the medium [... ] allow users to achieve
more favorable impressions and greater levels of intimacy than those in parallel
FtF activities” (Walther, 1997, p. 348). This notion has remarkable parallels with
Biocca’s concept of “hyperpresence” mentioned later in this chapter (see p. 173).
Baym (1995) has identified at least five other contributing factors to CMC:
external contexts, temporal structure, system infrastructure, group purposes, and
participant characteristics. Just as there is an interplay between non-verbal cues,
there is also an interplay between these factors and the resulting social
relationships within the medium. Some of the external contexts Baym mentions
are the Usenet groups that have developed their own set of acronyms, emoticons,
etc. The temporal structure of the medium is either synchronous or asynchronous,
and users may communicate more during working hours than in the evenings or
at weekends. The system infrastructure determines user-friendliness. It also may
allow for different ways to extend the system, anonymous connections, client and
server programs, etc. The group purposes, particularly the tasks that are executed,
are also an important factor in CMC and had already been mentioned in Short et
al.’s summary of research on video and audio conferencing (Short et al., 1976, p.
160). Thus, Parks and Floyd have noted “that electronic settings sometimes
provide more opportunities for social relationships and less evaluation
apprehensions than face-to-face settings” (1996; also see Sproull & Kiesler,
1991). Participant characteristics can also be important. Group sizes, composition
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of groups, previous knowledge of each other, previous experience of CMC, etc.
can all have a crucial effect on social presence in CMC.
The results from Walther (1992; 1994; 1996; 1997), Gunawardena (1995), Baym
(1995) and others thus show some differences to Short et al. (1976) in the
definition of social presence. Social presence, or in Lombard and Ditton’s (1997)
words, the view of presence as social richness, is not necessarily found to be an
attribute of the communications medium, but can be cultured among participants.
Social presence may depend more on the perceptions of the users rather than
objective measurements of existing non-verbal cues. Functional and social factors
have to be taken into account when researching the instructional effectiveness of
a medium. While social presence may be considered an important factor in
improving instructional effectiveness in both traditional and computer-mediated
learning environments, a relational perspective offers a model that appears more
appropriate than a channel-effects-only approach. Both the Social Information
Processing Perspective, the Social Individuation/ Deindividuation models and the
hyperpersonal qualities of a CMC medium have greatly modified our notions of
social presence.
A second category mentioned by Lombard and Ditton (1997) is presence as
realism. With the advent of new technology like VR, presence could now also be
defined in terms of social and perceptual realism. Just to mention an example,
a scene from a science fiction program may be low in social realism but
high in perceptual realism because although the events portrayed are
unlikely, the objects and people in the program look and sound as one
would expect if they did in fact exist. On the other hand, the people and
events in an animated presentation may be high in social realism but
because they are not ‘photorealistic,’ they are low in perceptual realism.
(Lombard & Ditton, 1997)
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Particularly the sense of perceptual realism has been overrated for many VR
applications. It has frequently been the target of criticism in one of the popular
VR newsgroups (sci.virtual-worlds). It has been argued that it is not so important
how real the virtual environment looks, but how effectively the user can act in
the virtual world, thus referring to Gibson’s theory of affordances. Although this
still falls under the category of perceptual realism, it puts more emphasis on the
actions an environment affords, not its superficial photorealism.
A third form of presence may be called presence as transportation. It comprises
three viewpoints; ‘you are there’ refers to a transportation to an environment, ‘it
is here’ refers to the transportation of the environment to the user, ‘we are
together’ refers to the experience of sharing the same environment with other
users. There are many definitions of presence as a transportation to an
environment. Steuer (1992) defines presence as “the sense of being in an
environment”. He goes on to define telepresence “as the experience of presence
in an environment by means of a communication medium” and VR as “a real or
simulated environment in which a perceiver experiences telepresence” (Steuer,
1992). The “sense of physical presence in cyberspace” is pointed out by Loomis
(1992, p. 113): “[T]he impression of being in a remote or simulated environment
experienced by the user of such systems can be so compelling as to force a user
to question the assumptions that the physical and perceptual world are one and
the same” (the last part emphasises the realism factor again). McLellan’s (1992)
and Pantelidis’s definition of telepresence, “being present at a remote location
from where one is actually located, with the ability to manipulate objects at that
remote location” (Pantelidis, 1993, p. 23), is very similar and emphasises the
degree to which a user is able to manipulate the environment (again, the influence
of Gibson’s notion of affordances is very apparent here; also see Prothero, 1995).
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An example for it is here’ may be the arrival of film and television. Schoen
(1976) describes the famous panic that was caused in the early days of film when
an oncoming locomotive was shown on screen. The advent of television brought
on similarly strange reactions by my grandparents. The daily news programme
was expected with a mixture of unease and respect. Both my grandmother and
my grandaunt took great care in dressing up for the occasion, and they did not
allow for any interruption to the speaker by us kids. When they referred to the
programme during the day, they said “die Herren kommen heute abend wieder”
(“the gentlemen are coming back this evening”). For them, the men on television
were transported right into their living-room. The ‘we are together’ concept of
presence is reflected in several previously mentioned CMC studies (also see
Lanier & Biocca, 1992).
The fourth concept of presence as immersion can be seen in two ways. Perceptual
immersion refers to “the degree to which a virtual environment submerges the
perceptual system of the user in computer-generated stimuli” (Biocca & Delaney,
1995, p. 57), and focuses more on the environment itself rather than the activity
of the user. Psychological immersion refers to suggestions by users that they are
involved (Palmer, 1995), absorbed (Quarrick, 1989), engaged, or engrossed
(Lombard & Ditton, 1997). The concept of immersion complements the concept
of telepresence, as in Lauria’s definition of presence, “being at the center of
perspective of the observation while at the same time at the center of its
construction” (Lauria, 1997). Both concepts of telepresence and immersion see
the degree of presence in VR “related to two factors, vividness of the
environment [itself] and interactivity, the degree to which users may influence
the form or content of the mediated environment” (Steuer, 1992). Not
surprisingly, presence as immersion is thus often discussed together with
presence as realism. Frequently, the concept of flow has also been mentioned in
this category of presence! ‘Tlow is described as a state of consciousness
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occurring when we are challenged by tasks in which an equilibrium exists
between our high skill and the task’s high difficulty” (Fontaine, 1993; also see
Csikszentmihalyi & Csikszentmihalyi, 1988). However, Fontaine made a useful
distinction between Csikszentmihalyi and Csikszentmihalyi’s concepts o f flow
and presence:
(1) flow involves a narrow focus on a limited range of task
characteristics, whereas presence involves a broader awareness of the
task ecology; and (2) flow is associated with feelings of control, whereas
presence has been associated with novel ecologies involving a lack of
predictability that make feelings of control difficult. It is these
differences that make flow a state of consciousness most suitable for
performance in familiar ecologies and presence in unfamiliar ones.
(Fontaine, 1993)
An example for flow would be a mountaineer who “does not climb in order to
reach the top of the mountain, but tries to reach the summit in order to climb”
(Csikszentmihalyi & Csikszentmihalyi, 1988, p. 33),
The fifth category by Lombard and Ditton (1997) defines presence as a social
actor within the medium. Again I could mention the example of my grandparents.
They perceived the TV presenter as social partners within a medium, not as a
one-sided relationship on their part (also see Horton & Wohl, 1956). Techniques
are used in the medium to generate the illusion of conversational give and take,
which can be called para-social interaction: “In a parasocial interaction media
users respond to social cues presented by persons they encounter within a
medium even though it is illogical and even inappropriate to do so” (Lombard &
Ditton, 1997).
The sixth and final category is presence as medium as social actor. In this
conceptualisation, the medium itself is considered as a social partner, for example
in the case where a computer takes over the role of bank teller or teacher. Thus a
study mentions that when a computer’s performance in a tutoring task was
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praised by another computer, users evaluated its performance more favourably
(Nass, Steuer, Henriksen, & Dryer, 1994; for a negative example, see Engestrom
& Escalante, 1996).
As indicated above, in VR many studies and definitions of presence share the
view that presence is constructed by users mainly through sophisticated humancomputer interactivity. This may be true for the operation of functions at a remote
location by single users, but not for communicative mechanisms in multi-user
systems, as we have seen in our extensive overview of (social) presence research
in CMC. A useful categorisation of presence in VR has been proposed by Biocca
(1997). It provides a synthesis of presence definitions and includes the area of
social presence. Biocca distinguishes between three types of presence
experienced in VR, which roughly match Heeter’s distinction between social,
environmental, and personal presence (Heeter, 1992). The first form of presence
concerns ‘being in’ an environment. Biocca identifies three environments here:
the physical, the virtual, and the imaginal [sic!] environment. He remarks that
“[p]resence in the virtual environment can be readily engaged, but can rarely be
maintained at the same level as presence in the physical environment” (Biocca,
1997; also see Kim & Biocca, 1997; Slater & Usoh, 1993).
The second type of presence for Biocca is “[b]eing with another body” and refers
to social presence within a virtual environment. This type of presence is very
closely related to CMC definitions of social presence and deals with the main
telecommunications problem of “transporting the senses”, the body’s
communication cues. Biocca agrees with Walther (1992) and Gunawardena
(1995) when he defines social presence not as an attribute of the medium, but as a
subjective perception of the user: “The minimum level of social presence occurs
when users feel that a form, behavior, or sensory experience indicates the
presence of another intelligence. The amount of social presence is the degree to
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which a user feels access to the intelligence, intentions, and sensory impressions
of another (Biocca, 1997). He also includes the interaction with AI such as
robots in that category. In this context, Biocca also describes the notion of
hyperpresence:
The definition of social presence also opens up other possibilities. It also
suggests that although mediated social presence should be measured
against the yardstick of face-to-face communication between two human
beings, it may be possible to develop a medium in which one feels
greater ‘access to the intelligence, intentions, and sensory impressions of
another’ than is possible in the most intimate, face-to-face
communication. (Biocca, 1997)
This concept has similarities with Walther’s observation of a hyperpersonal
quality of CMC mentioned before (Walther, 1996; Walther, 1997).
The third type of presence in Biocca’s categorisation is self-presence, selfconsciousness, and identity in VR. This form of presence “implies that observers
perceive their self-orientation and self-location with respect to an environment”
(Prothero, Parker, Furness III, & Wells, 1995). Self-presence refers to “the effect
of the sensory environment on mental models of the self’ (Biocca, 1997). We can
here see parallels to Lombard and Ditton’s (1997) categories of realism and
immersion. Studies that assess self-presence or self-awareness in VR have
focused on the relationship between the self and its representation in VR, often
referred to as avatar:
[I]n almost any virtual environment system with any significant level of
embodiment, there are three bodies present: the objective body, the
virtual body, and the body schemata. [...] The objective body is the
physical, observable, and measurable body of the user. The virtual body
is the representation of the user’s body inside the virtual environment.
The body schema is the user’s mental or intemal representation of his or
her body. (Biocca, 1997)
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Avatars or the virtual body may be found to compete or conflict with the physical
body, and the body schema may fluctuate between them (Biocca calls this the
“Cyborg’s dilemma” and mentions several studies that confirm this view, see
Welch, 1978; Biocca, 1997; Biocca & Rolland, 1998). The research on avatars
deserves a closer look.
Many socio-psychological studies of VR have referred to the process of identity
creation through characters or avatars (see, for instance Bruckman, 1992; Stone,
1995; Turkle, 1995), and Ridley (1997, p. 58) has described the importance of
experimenting with various roles for awareness, as the “self-concept is multi
faceted and dynamic, in that it is constantly shifting”; by adopting a virtual self,
users can experiment with different concepts/roles of self. Habitat in particular is
a good example of a VR that emphasises avatar creation. The customisable
representation of self in the form of avatars has been one of the central features of
one of the most successful multi-user VRs, Habitat and its successors.
Worlds Away, the server platform used by Fujitsu for Dreamscape and similar
virtual worlds, is focusing most of its technology on avatar creation.
Most virtual world technologies focus the majority of their development
efforts on providing detailed graphical background environments. By
contrast, 60 percent of Worlds Away technology supports the interaction
and animation capabilities of avatars, 30 percent supports interactive
objects, and about 10 percent supports the persistent space created
through background graphics. As a result, the emphasis in WorldsAway
is on making connections with people through deep, rich social
interaction. (Fujitsu Systems Business of America, 1997)
The options for avatar creation have been seen as a major reason for
Dreamscape’s success (ibid.). These views seem to be supported by the large
number of commercial users that ‘inhabit’ Dreamscape.
It should be evident that Biocca’s three categorisations of presence have
important consequences for the support of learner awareness as outlined in
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Chapter 1. Rather than trying to pursue photo-realistic representation (such as in
video conferencing), a virtual character could serve not only as a scaffold, but
also an experimental “other” for learners, allowing for the detachment that is
crucial to encourage processes of awareness. In addition, the interaction with the
environment could contribute significantly to the creation of a stress-reduced
laboratory-like leaming environment as described by Kelly (1955, repr. 1991, pp.
112- 6).
In this section, we have looked at the two major problems of any form of distance
communication, physical distance and the lack of non-verbal cues, and what
potential solutions are available to overcome them. The first problem goes back
to one of the central problems of telecommunications identified by Short et al.
(Short et al., 1976, pp. 158-9); the unavoidable physical distance between
participants that presents an obstacle not only to effective communication, but to
collaboration. The major advantage of VR in this respect is that it combines both
telecommunication and telecollaboration. Grimsdale listed as one of three
advantages of VR as a collaborative interface the fact that:
VR promises to completely revolutionize the use of computers for co
operative working. Natural human interaction is not achievable in two
dimensions. The telephone, or video phone, are effective but not
absolute. Once participants share a common space they have ultimate
fi'eedom to communicate ideas. (Grimsdale, 1993, p. 15)
Benford (1995) reports that in multi-user VR, the sense of presence is greatly
influenced by the means of communication and the degree of synchronisation. He
notes that both asynchronous and synchronous communication modes must be
available to users, and that synchronous communication should only be possible
when inhabitants are in close proximity in virtual space. His degrees of
synchronisation between users are important, as they show the importance of
common reference points in multi-user VR. Synchronisation has to deal with
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problems such as selection (do all users see the same?), presentation (do all
objects appear in the same way?), the spatial frame (are all objects placed at
consistent locations?), and viewpoint (do different users share the same
viewpoint?). This emphasises the spatial frame parameter, as it allows users to
refer to objects and the environments with the same basic indexical language
(Benford et al., 1995, pp. 36-7). Synchronisation is thus a useful extension of our
discussion of indexicality in Chapter 1, sub-section 1.1.3, and can help us in the
design of learning environments.
There has been more extensive research on the second problem area of
telecommunications, the lack of non-verbal cues. We have suggested that naive
notions of either communication efficiency or lack of certain verbal or non-verbal
cues are inappropriate and misleading for an evaluation of communications
media. Instead, we used the social presence approach as a starting point to
measure the user’s perception of the communications media. We have described
related concepts of immediacy and intimacy and looked at research not only in
pre-Internet telecommunications, but also CMC and VR. The research field of
CMC with the concepts of information richness theory, the social information
processing perspective, and social individuation/ deindividuation theory and
Lombard and Ditton’s (1997) six types of presence has provided a useful
extension of the concept of presence. Research in VR, particular on avatars, has
also added valuable categorisations to the concept of presence, and an extended
model of presence by Biocca, comprising presence in environments, presence
with others, self-presence, and hyperpresence, was introduced. There are many
different communication resources that are available today, and many more will
emerge, or rather converge, in the near future. None of them can so far maintain
the status of ultimate goal in telecommunication and tele-collaboration. VR,
however, can integrate collaborative resources and communication devices in a
“third place” (Bruckman & Resnick, 1995) and thus overcome the central barrier
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in distance communication and education, the physical distance between
participants.
In the next section we will look at some examples of VR implementations in
language learning. They can roughly be divided into efforts that emphasise VR as
an interface option and those that focus on VR as a medium for interaction and
collaboration. Examples range from highly immersive 3D VR to text-based
virtual environments, although we will expand on those based on the MOO
programming language in our next chapter.

2.3 VR and second language acquisition
There are very few research reports available yet on projects in which VR has
been used for language learning purposes (for an overview of single-user,
graphical VR applications in other educational areas, see Youngblut, 1998).
Walther (1994, pp. 462-3, 469) has deplored the lack of empirical research,
particularly longitudinal studies, in CMC in general, and this is even more
apparent in language learning applications combining CMC and VR. Some have
concentrated on using VR as an interface, others have used VR for interaction
between learners. Some use highly immersive VR, others use text-based VR.
There are also a variety of different approaches to learning that are reflected in
the following examples. Therefore, although we may not be able to draw on a
large body of research, these examples can show a valuable cross-section of
approaches to using VR in language leaming and give some evidence of their
varied degree of success.
At the high-tech and fully immersive end of VR applications in language leaming
we find the developments carried out by Rose (1996) and Rose and Billinghurst
(1995) at the Human Interface Technology Lab (HITL) at the University of
Washington: “Zengo Sayu is an immersive, interactive virtual environment
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designed to teach Japanese prepositions to students with no prior knowledge of
the language”. The focus on prepositions is interesting, as this is probably a
linguistic item that may well be practised in the real-life classroom. As a single
user VR system, it “uses full immersion with a head mounted display, digitized
voice samples for natural speech reproduction, and voice recognition and body
tracking technology to allow the user [to] interact and affect the world through
combined vocal and gestural commands” (Rose & Billinghurst, 1995). They
report that especially students of Japanese in the USA face “high levels of
anxiety, psychological pressures, and limited opportunity to converse with native
speakers” and claim that these factors explain the high attrition rates on these
courses. They see whole language approaches such as Total Physical Response
(see Asher, 1966; Asher, Kusudo, & Torre, 1974; Kunihira & Asher, 1965) and
the Natural Approach (see Terrell, 1986; Baltra, 1992) as particularly valuable
methodologies for dealing with these problems. Characterised by interactivity,
physical demonstration, no translation into first language, silent periods where
students are supposed to absorb language, and the explicit coupling of physical
activity with spoken commands, immersive VR is seen as an ideal tool to realise
these goals.
Their second approach is derived from constructivism. In the constructivist
model, as discussed in Chapter 1, sub-section 1.1.3, we can see “the teacher’s
role as supporting constructive learning activities so that students’ efforts at
constructing understanding, using their cognitive tools, becomes transparent or
ready-at-hand” (Rose & Billinghurst, 1995). Again, Rose and Billinghurst
maintain that VR is constructivist in nature: “The experience in which an idea is
embedded is critical to the individual’s understanding of and ability to use that
idea” (see also Duffy & Jonassen, 1992). In this sense, VR can provide nearly
limitless possibilities of what can be portrayed and experienced as compared to
the traditional classroom. VR can be a tool for learners to create a self-directed.
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self-paced open-ended learning experience in a stress-reduced environment, using
audio and visual instruction (compare Bricken & Byrne, 1993; Loftin, Engelberg,
& Benedetti, 1993; Regian & Shebilske, 1992).
Rose and Billinghurst’s learning environments use a three step approach. They
start by teaching students “colors, nouns and prepositions by allowing the student
to freely explore and experience the world. When objects are touched the
digitized teacher’s voice responds with the object color or name” (Rose &
Billinghurst, 1995). In the second phase, students watch animations and act on
vocal commands. In the third phase, students play a game in VR where they
watch sample configurations and then try to assemble stacks of blocks. As
opposed to the traditional classroom, layers of abstraction from objects can be
isolated to emphasise shape (for instance a translucent object) or colour (a basic
shape like a ball). Although Rose and Billinghurst are not able to provide any
empirical study of their application, they conclude that the major advantages of
VR for language learning lie in the active role of the students, the motivation that
VR can provide, the stress free environment, total language immersion, and
student empowerment. Zengo Sayu has since been developed as a commercial
product for the Windows NT platform (Imprint Interactive Technology, 1999).
Peter Zohrab (1996) describes another example of highly immersive VR in
language learning. He combines HMD, DataGlove, desktop VR, with a leading
VR editing software, Virtus Walkthrough. He uses these to create VR models of
ancient Greek and Roman buildings for classical studies. Like Rose and
Billinghurst, Zohrab wants to make use of the essential realism of VR:
Language classrooms often attempt to recreate aspects of the
environment of the country where the target language is spoken - the
way theatrical props help to create a kind of virtual reality on stage. My
aim is to permit all educators to provide more realistic language-teaching
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environments than the classroom can provide —using virtual reality.
(Zohrab, 1996)
This system allows teachers, but not students, to create realistic models of the TL
culture, including not only graphic and audio dimensions, but even touch
sensations, and possibly at some stage smells and tastes. While research on the
reproduction of the latter two senses are still in their infancy, this outline shows
the system’s emphasis on interactivity.
Although Zohrab mentions that he hopes to develop this into a multi-user system
and although he acknowledges the existence of multi-user VR systems ,
interaction is envisaged only between students and virtual actors, agents, or bots.
It is important to note that he does not mention collaborative work, neither
between peers nor between non-native and native speakers:
Ultimately, my aim is to use ‘Mutual Reality’ (multi-user virtual reality)
to teach language at a distance in real time (synchronously). This could
involve, for example, a teacher of Chinese meeting with her/his students
simultaneously, over telephone wires and/or the Internet, in a virtual
Chinese village. This would contain virtual Chinese people programmed
to understand and respond appropriately to correct Chinese spoken by
students, as these students ‘walk’ through the village, monitored by the
teacher as appropriate. Multi-user textual virtual reality already exists on
the Internet. The centre of the virtual village might be where the students
and teachers ‘meet’, but most of the interaction would be between
individual students and the ‘virtual Chinese’ people. (Zohrab, 1996)
This view implies not only a very optimistic view of AI (as discussed previously
in this chapter), but more importantly a naive view of the role of feedback in L2
acquisition. Vigil and Oiler (1976) have made a useful distinction between
“cognitive” and “affective” feedback; the former signals understanding while the
latter provides the motivational support and shows attention (cf. Yngve, 1970;
Clark & Schaefer, 1989). While understanding might be provided in the limited
sense of some form of information-parsing by virtual characters, feedback needs
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to be scaffolded and individualised. However, AI is unable to provide the
explicitness and appropriateness of feedback that learners need (Egbert et al.,
1999, p. 5). In addition, learners would always be aware that the program does
not represent a real or authentic audience, as defined in Chapter 1, and that it is
thus unable to provide attention. In spite of these limitations, Zohrab’s system
shows interesting possibilities especially for classical languages like Greek and
Latin and their respective cultures that are no longer directly accessible to
learners today. His emphasis on total immersion in the TL culture is a valid and
important point.
Another implementation of VR for language learning is being carried out by
Jonathan Kaplan and others at the U.S. Army Research Institute for the
Behavioral and Social Sciences (US Army Research Institute for the Behavioral
and Social Sciences, n.d.-a; US Army Research Institute for the Behavioral and
Social Sciences, n.d.-b). The core is the Military Language Tutor (MILT)
microworld, as the name suggests, an ESP learning program for military
language. MILT is “an advanced foreign language tutor that can understand
language, engage students in dialogues, let students use language in a
microworld, adapt to student performance, and be easily changed by instructors”.
A major problem for language learners is that “[t]o sustain dialogue skills
currently requires intensive instructor time or expensive stays overseas” (US
Army Research Institute for the Behavioral and Social Sciences, n.d.-a). The
solution to this problem, according to Kaplan and others , is seen in the use of
NLP, particularly speech recognition in several languages, to send commands to a
two- or later three-dimensional microworld (see Kaplan, 1998, personal
communication, and Kaplan & Holland, 1995). This microworld, which is semiauthorable, then serves to immerse students in realistic “environments that
simulate the ways they will be required to use language on missions ’ (US Army
Research Institute for the Behavioral and Social Sciences, n.d.-a). It is not
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surprising that there are parallels between Kaplan’s microworld, Rose and
Billinghurst s, and Zohrab’s approach (see above). Their notion of feedback (see
above) is too simplistic. In single user VR systems, interactivity between the user
and the language program necessarily involves the ability for NLP on the part of
the language program. Only within a methodology like Total Physical Response
or the Natural Approach and a limited register like the often formalised and
command-based language used in a military context this can be of an albeit
limited value. The potential of multi-user and peer-support-based systems,
however, remains unrealised.
The idea of a microworld has also been taken up by Murray (1992b) as part of
Project Athena, which tried “to explore new, innovative uses of computing in the
MIT curriculum” (Davis, 1992, p. 397). She exploited the idea of surrogate travel
to provide the “illusion of actually visiting the country where the studied
language is spoken” (Murray, 1992b, p. 325). Using the medium of videodisk and
desktop computers, users were encouraged to “walk” through a virtual simulation
of a French environment. Murray points out that restructuring spacial and
temporal structures is important. The program uses multiple choice questions to
interact with virtual characters and provides an extensive system of searching and
cross-referencing between multimedia elements and hyperlinked texts such as a
glossary.
Bob Trueman (1996) has been developing a CD-ROM-baseci program that uses
Apple’s QuickTime VR technology. One of the major problems he mentions is
the multilingual background of his EFL students, which seriously impedes
classroom teaching and causes communication breakdowns. First and foremost
students are faced with the task of naming things in English, and the first
languages of the students are in most cases not spoken by the teachers. As
mentioned before and noted by Trueman, the great strength of QuickTime VR as
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compared to other VR technology is its photo-realistic quality while allowing for
some kind of interactivity from the user:
[SJtudents could move about in a virtual space, zero in on a specific
object, rotate it, and click on an identifying button to bear the name in
English as well as their native language. Other instructions and help
could be given on the screen and verbally to help the student understand
the characteristics of a particular environment and what particular signs
and symbols mean. (Trueman, 1996)
Like Rose and Billinghurst’s system, students would work with the system in
self-access mode, using audio and visual cues to handle objects and learn
terminology.
A promising 3D environment for French is being developed at Case Western
Reserve University, Cleveland, Ohio. Using Onlive Traveller and VRML, it both
promises to become an interface to a vast database on French civilisation in the
14th century as well as a communication environment using 3D environments,
spatial audio, and avatars (Scinicariello & Bendis, 2000).
Although not explicitly VR applications, it may be useful to include some
language learning projects that have used IRC or chat programs (called “talkers”
by Lundstrom, 1995) for communication between learners, as text-based
interaction is also the primary mode of communication in the MOO. According to
Lundstrom (1995), the assertion that CMC can be advantageous to EFL learners
“is based on two key constructs: 1. The language encountered is ‘real
communication’ (Polin, 1993, p. 15), using a conventional symbol system
(Brumfit, 1984) and representative of authentic English (Baron, 1984). 2. The
only task encountered when using CmC on talkers is the realization of
communicative intent by typing the message on the computer . This view may be
too simplistic and imprecise, for a variety of reasons. CMC may be authentic
regarding the norms of CMC, which may not necessarily conform to face-to-face
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communication (if these norms can be usefully defined at all). The “conventional
symbol system of CMC has been extended; two examples are emoticons, such
as

and representations of pronunciation features, such as “noooooooo!”).

Reducing CMC to the typing of messages is also questionable, as non-verbal
communication is also often communicated in text. However, he quite rightly
remarks that “there has been a real struggle to place the language within a
familiar schema alternately calling it a new medium (Holden & Mitchell, 1993), a
new modality (Baron, 1984), a hybrid (Grabowski, Pusch, & Pusch, 1990), an
emergent language variety (Ferrara, Brunner, & Whittemore, 1991), and a
register (Telia, 1992). However, there is some limited recognition that ‘computer
English’ (Hardisty, 1987, p. 16), or cyber-English, is a ‘new linguistic entity with
its own vocabulary, syntax and pragmatics (Kochen, 1976, p. 22)”. His highly
critical account of the use of IRC for ESL/EFL concludes “that openly accessible
talkers are poor sources of conventional English for students of ESL/EFL, the
technology substantially altering the language and the context in ways that make
communicative competence difficult even for native speakers” (Lundstrom,
1995). This altered language on talkers is confirmed by Werry (1996): “In
general, one can observe a tendency on IRC for words to be stripped down to the
fewest possible letters that will enable them to be meaningfiilly recognized”. In
the next chapter, we will examine whether this view also holds true for the MOO
context.

^

Ma (1996) provides a different view. In a bilateral intercultural study of IRC, he
set out five propositions. He suggested that the information about the other
culture would be better through CMC, that users would be less likely to adapt to
each other’s cultural rules, that information would be more direct in CMC, that
learners would give more information about themselves (greater self-disclosure)
in CMC, and that CMC is a more egalitarian and information-oriented experience
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than face-to-face collaborations. All his propositions were largely supported (Ma,
1996, p. 184).
Condon and Cech (1996, p. 78), looking at decision-making in synchronous
communication, found that synchronous communication tools are more efficient
than face-to-face interaction. They also note that “[c]ontrary to Kiesler et al.
(1985), we found no differences in affective consequences between electronic
and oral interactions” and “we note the threefold increase in the use of
metalanguage (ML) in the electronic condition” (Condon & Cech, 1996, p. 79).
This is a significant finding, as it points towards increased awareness in the
electronic medium, and thus confirms some of Appel’s (1997; 1999) findings on
e-mail discourse discussed in Chapter 1, sub-sectionl.2.3. We will explore this
notion further in Chapter 4.
We will look at language learning applications of MOO-based systems at the end
of our next chapter, as a full understanding of language learning projects and
their outcomes in MOOs is only possible after an initial overview of the software
architecture, the built-in interface(s) supporting human-computer interaction, and
a more detailed overview of research on human-human interaction in text-based
MOO environments. Nevertheless, we can gather a few common threads fi*om the
overview of VR applications in language learning. We have seen that many
projects emphasised a constructivist element in VR. In this respect, it was found
that the participatory structures in any VR environment supported learning. The
collaborative potential of VR, however, has remained largely unrealised, at least
in many even high-tech systems presented here, although there have been efforts
to implement VR technology in Internet 2 (National Tele-Immersion Initiative,
2000). Text-based synchronous communication without VR elements, such as
IRC and similar chat programs, have had mixed results, and it remains to be seen
whether their results are transferable to the MOO medium. The introduction of

185

bots or agents and thus AI, mostly in the form of NLP, has been successful for
limited LSP contexts. In any case, the interface qualities of VR have been shown
to enhance language learning in institutionalised classroom as well as self-access
contexts.
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3. The MOO-system: Interactivity and Interaction
Every VR system has to be measured against the principles and theories set forth
in our previous chapter. In Chapter 2 we started out with a detailed account of
VR tools, before looking at interactivity in VR and then interaction between
multiple users in a virtual environment. We then concluded the chapter with a
look at language learning applications of VR. This chapter will be structured
along the same lines.
In the first sub-section we will look at the available components of the MOO
system, i.e. MOO servers, MOO databases, and MOO cHents. In the second
section we will explain some of the major commands that users need to learn in
order to navigate the virtual environment, manipulate MOO objects, and
customise the individual leaming environment. We will dedicate special sections
to how learners and teachers can participate in the MOO by building and
programming new objects. The easiest way for them to do this is by building new
objects out of existing generic objects, such as various educational tools. More
advanced users of the MOO can program new objects in the special MOO
programming language. As the MOO environment and its programming language
is object-oriented, every new object that is created generally builds on the
properties and characteristics of another object. This relationship, also called
parent-child relationship, is a central component of the modular MOO
programming environment. Like JavaScript or HTML-scripted web pages, MOO
code is accessible to any MOO user who has the status of programmer. MOO
code can also be ported between MOOs; this means that any object can in
principle be copied from one MOO to another.
In our third sub-section we will examine the interaction between users on MOOs
by building on our theories and data from the relevant section in Chapter 2. We
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will conclude this chapter with a meta-analysis of existing research literature on
MOOs and CMC, and, more specifically, MOOs and language learning. In
Chapter 2 we reported that very few empirical studies are available that deal with
the combination of CMC and VR. There are some studies available on task-based
and interpersonal communication in MOOs, and a few studies on MOOs and
language learning. We will look at both more general CMC studies and more
specialised language learning observations in separate sub-sections. By providing
a variety of tools for asynchronous and synchronous communication between
multiple users and by locating this communication and collaboration in a virtual
albeit largely text-based reality, we will argue that the MOO represents a useful
form of VR as defined in our previous chapter.

3.1 MOO technology and structure
The MOO is basically a client-server application. This means that the MOO is
running on one machine (the server) and all its users access it fi'om their
respective machines (the clients). In a peer-to-peer application, such as the
networked DOOM, “all the computers send all user information to every other
computer” (Busey, 1995, p.216). These accumulated processing resources can
also speed up the application itself for the users that are connected, but they can
slow down network traffic and thus limit the number of simultaneous users.
Client-server applications are therefore better equipped to handle large user
communities.
The MOO architecture is basically built around three components; the MOO
server program, the MOO database and the MOO client program. To a large
extent, all three components are fi-eely available via download from the Internet.
From a user’s point of view, only the variety of MOO client programs really
becomes an issue of choice, and recent efforts to integrate MOO clients into
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existing web browsers through the use of platform-independent Java and
JavaScript appHcations have made even this component largely invisible. MOO
administrators have to choose between the various server operating systems and
the available MOO databases.
We will first look at the difference between server and database. A MOO server
“can be thought of as the MOO’s operating system. It is the software that handles
all the input and output from the MOO, manages user connections, handles the
backup routine, and a host of other low-level tasks that the user never sees”
(Holmevik & Blanchard, 1998, p. 112). There are basically two different MOO
servers available.
The MOO server by Stephen White, as mentioned in the previous chapter,
evolved into the so-called LambdaMOO server that has been developed and
maintained since 1992, first by Pavel Curtis, and at present by Eric Ostrom.
LambdaMOO is available for many different server platforms, although the most
recent versions are available for UNIX-based servers. The LambdaMOO server
for UNIX is freely available from ftp://ftp.lambda.inoo.mud.org. It is distributed
in source code, so it needs to be compiled into executable binary form before it
can be used. Before it is compiled, a few changes in its configuration can be
made, such as enabling outbound network traffic, which allows, for instance, that
the system can automatically send e-mails on password changes to users. After
these options have been set, the server can be compiled (for more information on
setting up LambdaMOO, see Holmevik & Blanchard, 1998). A Windows-based
LambdaMOO server has been developed by Christoph Unkel under the name of
WinMOO (Unkel, 1997). WinMOO has been a good starting point for many
MOO adminisfrators who are unfamiliar with the UNIX platform, although it has
its limitations (Mercer, 1998, personal communication), particularly in terms of
speed. Transferring a MOO database from one platform to another (e.g. from
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running it on a Windows-based server with WinMOO to a UNIX-based server
with LambdaMOO) is possible and requires only minor changes (see Ramakers,
1998).
A completely separate development is the LPMOO server, derived from
LPMUD, which uses a different approach and internal programming language.
According to Robert Leslie, LPMOO was motivated by the observation that the
MOO “is still limited by the idiosyncrasies and constraints of the MOO server.
Although the MOO environment is useftil, many assumptions are made by the
server, and a particular structure for interaction is forced (from ‘wizard bits’ to
command parsing.)” (Leshe, 1995b). LPMOO is based on DGD (Dworkin’s
Generic Driver, see Leslie, 1994a), an interactive network server used in
LPMUDs, and LPMOO simulates LambdaMOO by using DGD objects that are
written in its internal language, LPC.
While Leslie concedes that LambdaMOO is “evolving to avoid many of the
assumptions it currently makes” (Leslie, 1995b), he emphasises a number of
differences between the two. Thus, DGD makes LPMOO a disk-based system.
This enables “DGD to swap infrequently used objects to disk” (Leslie, 1995a).
The use of DGD also allows LPMOO to perform much faster checkpoints than
LambdaMOO, thus maintaining database persistence. Leslie also claims that the
LPC programming language makes it easier to modify the MOO interface. At the
same time, however, he concedes that as LPMOO is written in LPC, it is not as
fast as LambdaMOO which is written and optimised exclusively in C (Leslie,
1995b). LPMOO tries to compensate for this by including a precompiler in DGD
that transfers frequently-used objects that were programmed in LPC directly into
C. Conversely, MOO verb code in LPMOO is directly compiled into LPC.
One visible difference between LambdaMOO and LPMOO lies in their use of
memory resources on the server, although Leslie maintains that this is only an
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interesting side-effect (Leslie, 1999, personal communication). When
LambdaMOO starts up a database, the whole database is loaded into the RAM
(Random Access Memory) of the server. LPMOO keeps part of its database on
disk and only retrieves it on an as-needed basis. This means, of course, that a
machine running LambdaMOO needs more RAM than a machine running
LPMOO, but a LambdaMOO machine is also significantly faster than an
LPMOO machine, due to the higher speed at which data in RAM can be
accessed, compared to data on hard disk. Both servers will run the LambdaMOO
database (see Holmevik & Blanchard, 1998, p. 112).
With LPMOO, Leslie tried to show the superiority of the LPC programming
language and the DGD server over MOO (Leslie, 1999 personal communication),
and when it was released, it certainly showed a different approach to
implementing novel features. In a recent personal communication, Leslie
describes LPMOO as a successful experiment, but admits that its “performance
and disk requirements” were probably the main reason for being second best
behind the LambdaMOO server (Leslie, 1999 personal communication).
The File Utilities Package (FUP), written by Gustavo Glusman and Jaime
Prilusky was announced at the same time as the LPMOO server (Leslie, 1994c;
Leslie, 1994b; Glusman, 1994b; Glusman, 1994a). The FUP “is a way for the
MOO to actually use the file system that UNIX provides. It can be used for many
things including taking mail and news groups out of memoty and storing them on
disk so that the MOO itself does not take up as much RAM” (Holmevik &
Blanchard, 1998, p. 146). It seems, however, that after the recent price drops on
memory the FUP may have lost some of its significance (Haile, 1999b).
The second part, and for most administrators and users alike the most important
part of the MOO system, is the MOO database: “The database is often thought of
as the MOO itself. From a technical perspective, however, it is nothing more than
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a large ASCII (American Standard Code for Information Interchange) text file.
Storing the database in ASCII format has the great advantage of making it
portable, meaning that you can use the database on any computer platform,
provided that there is a server for that platform” (Holmevik & Blanchard, 1998,
p. 112). The basic database that is used for setting up a MOO, i.e. the database
that contains all the generic objects and utilities, is also sometimes referred to as
the core. Thus, the core is only the starting point for a MOO. It provides the tools
and features that programmers need to develop the text-based environment, but
the MOO itself, its geography and object “landscape”, has to be developed by the
users v^ith builder status (more about the builder status later).
Several MOO cores are currently available. There is the LambdaMOO database
(available atftp://ftp.lambda.moo.mud.org/) and JaysHouse database (JHcore,
available at http://ftp.ccs.neu.edu/pub/people/rob/mud/sites/jhm/database), and
the two educational databases, Educore by Diversity University MOO (currently
still in beta), and EnCore by Lingua MOO (available at
http://lingua.utdallas.edu/hw/encore.html). These are probably the most popular
cores at the moment and we will look at these four in more detail.
How can these cores be compared? Databases differ according to the basic library
of objects and utilities that are available. This number can be very small or very
large:
Database

LamdaCore

JHcore

Educore

EnCore

Version

22/2/99

7/12/98

23/10/98

8/6/99

Objects

95

226

251

171

Verbs

1,698

2,571

3,846

2,371

Size (KB)

2,471

2,278

5,069

2,539

Table 3.1: Databases according to numbers of objects and verbs and size
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However, databases can also differ according to the actual programming of these
objects. Objects can have a different fiinctionality or features in various cores.
This means that when we compare databases, we need to look at the quantity
(number and variety) as well as the quality (built-in functionality and features) of
objects. We will not mention every single detail here, but focus instead on
prominent differences that are relevant for a basic overview.
While we will look in more detail at the object-oriented nature of MOOs later in
this chapter, it is useful to establish some principles at this point. We have
emphasised the importance of the MOO’s object-oriented nature, both in Chapter
2 and in the introduction to this chapter. But what does this entail?
Without going too much into the details of object-oriented programming, it is
appropriate to quote some of its basic principles (Alan Kay, quoted in Budd,
1997, p. 13; also see Kay, 1993):
1. Everything is an object.
2. Computation is performed by objects communicating with each other,
requesting that other objects perform actions. Objects communicate by
sending and receiving messages. A message is a request for action
bundled with whatever arguments may be necessary to complete the task.
3. Each object has its own memory, which consists of other objects.
4. Every object is an instance of a class. A class simply represents a
grouping of similar objects, such as integers or lists.
5. The class is the repository for behavior associated with an object. That
is, all objects that are instances of the same class can perform the same
actions.
6. Classes are organized into a singly rooted tree structure, called the
inheritance hierarchy. Memory and behavior associated with instances of
a class are automatically available to any class associated with a
descendant in this tree structure.
Consequently, as MOO is an object-oriented environment, this means that “most
everything on the MOO (including your character) is an object and has a unique
object number assigned to it. At another level, however, object-oriented describes
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the programming environment from which a MOO is built and by which MOO
users can extend it” (Barrios & Wilkes-Gibbs, 1998, p. 68) The MOO “database
is organised as a hierarchy of objects that are interconnected through a
mechanism called inheritance'' (Holmevik & Blanchard, 1998, p. 125). This
means that any extension to the MOO database does not have to be programmed
from scratch, but can be built by extending or modifying the functionality of
existing objects, whose features the new object “inherits”. Let us look at one such
hierarchy, a simplified overview of the object hierarchy in the Lambdacore (taken
from Holmevik & Blanchard, 1998, p. 125):

Root Class
Thing
Note
Letter

Player
Container

Room

Builder
Programmer
Wizard

Figure 3.1: Simplified view of LambdaCore’s top level object hierarchy
“The object is the basic, fundamental unit in every object-oriented system and is
composed of two things, programs, in MOO called verbs, and data, which in the
MOO are called properties” (Holmevik & Blanchard, 1998, p. 125). All objects
have a unique number by which they can be identified. The root class object is
usually #1. In the LambdaCore, it is the “parent” to Thing, Player, and Room.
These three subclasses “inherit” the verbs and properties of the root, and add
some more. Subclasses are also called child objects or kids. All objects are
organised in such a way, which means that ultimately all objects descend from
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the root object. All objects in a MOO can represent a template or blueprint for
other objects, provided the creator of the object has enabled his or her objects to
be “fertile”. Objects that are particularly useful as parents are usually collected in
the form of a virtual library or museum where they become easily accessible as
generic objects to other builders.
Holmevik adds that apart from objects, utility packages are another important
part of a core: “These packages provide a convenient way to store and reference
frequently used verbs and properties that belong together but may or may not be
associated with any particular class” (Holmevik & Blanchard, 1998, p. 125-6).
Examples for these are network utilities and wizard utilities.
We will now first compare LambdaCore and JaysHouse core (JHcore) as basic
MOO databases. LambdaCore forms the basis of most other MOO cores,
including JHcore. LambdaCore has 95 objects and 1,698 verb programs, JHcore
226 objects and 2,571 verb programs. This alone points to major differences
between the two cores. JHcore has important extensions to LambdaCore. It
makes use of a higher level scripting language called jtext and the addition o f the
MUD client protocol (MCP). JHcore contains a hypertext help system,
administration groups, and presentation tools (Holmevik & Haynes, 2000a). It
features a much more sophisticated pronoun replacement system (two letter
versus one letter in LambdaCore, also see Haile, 1999a) and a number of
additional options that allow for more user customisation. JHcore also has a more
developed gender system that uses object numbers. This avoids duplicating
properties on each character and thus saves on memory. The tkMOO client
program makes use of many of these features (see below in the section on MOO
client programs).
EnCore and Educore differ in a number of ways. Although both have been
developed from the LambdaCore, the main developers of these two databases
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have set themselves different priorities when adding objects and functionality.
EnCore’s intention was to develop a system that was easier to operate and set up,
while Educore’s aim was a system that provided more functionality for
organising learner groups. Both accessibility and functionality are, of course,
interrelated. Increased functionality is only as good as the interface that makes it
accessible to the user.
The different processes of development may also have contributed to their
differences. Educore has been developed in several parallel strands. The original
Educore database had been complemented with the Biogate web package
(compatible to LambdaCore-based MOOs) in 1997; however, both were kept
separate to allow other MOOs to add a web interface with Biogate (Mercer,
1997). In addition, a part of the Biogate interface was the CupOMud client
program, one of the first Java-based MOO clients (for an overview of other Java
MOO interfaces, see Gillespie, 1996). The modular nature of these three
components, the core database, the web package, and the Java client, meant that
each if them needed to be set up or configured separately. While this certainly led
to a wider distribution of the web enhancements, it also prevented less
experienced administrators (and users) from using them when setting up their
own MOO. The integration of the components has been going on for the past two
years and is still only available in beta.
The EnCore database, on the other hand, was published for the first time in
October 1998, and a Java-based interface with more functionality was added in
April 1999 (published as version 2.0 in June 1999). The development period was
considerably shorter than in the case of Educore. Right from the beginning ease
of use was one of the major targets, and even though version 2.0 features web
enhancements and a JavaScript/ Java-based interface that is accessible through
the built-in Xpress client, its set-up is considerably easier. Both EnCore and
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Educore make use of MCP. This becomes particularly useful in web-enhanced
objects.
We have emphasised that Educore has placed more emphasis on administrative
tools. The best example of this is the Visiting Student Player Object (VSPO).
Before we explain the VSPO in more detail, we need to outline the MOO
administration and the hierarchy of users. Most of the designations are relics from
the MOO’s past as role-plays and adventure games. At the bottom of the user
hierarchy is the guest user. The guest may not be able to use her own name when
connecting, and many functions such as MOOmail may not be available to her.
This mode of access is usually used by very infrequent or first time users of the
MOO. The next group, probably the largest, is the group of regular players or
characters. To become a player, one has to go through a registering process, at the
end of which one receives a user name and password. Regular players have
access to all the major ftinctions; they can access and use certain parts of the
database. If they want to contribute to the database, i.e. create their own
environments or other objects, for example a classroom for their students, they
have to apply to a wizard or manager to make them a builder. To become a
builder, players need to give valid reasons for building and familiarise themselves
with the building process, tools, and guidelines. If their application is accepted,
builders receive a standard quota, which may be extended later on. The quota
defines either how many objects (object-based quota) or how much space within
the database (byte-based quota) is allocated for each builder. The decision for
object-based or byte-based quota is usually made during the installation of a new
MOO, but default sizes for both can be changed at any stage.
Building involves using generic objects and creating children of these, which is a
simple process, especially within the form-based interface of the recent EnCore
database. However, there may come a point when a builder needs more access
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rights than this (In the following, all commands, MOO objects, and programs will
be put into < > brackets). An example: the database may contain an English
version of the popular Scrabble game that can be played by several users. A
builder named <Peter> could make a copy of this, rename it to <Peter’s
Scrabble> and install it in his room. However, another user would like to use this
scrabble as a blueprint for a French version of the game. This would involve
changing the types of letters available, their values in the game, and how often
each letter is available in the game. These changes go beyond building access,
they are changes to the properties of the object itself and require access to
programm objects.
Programmers are usually quite advanced MOO users, and they are usually those
who contribute to the library of generic objects. At the top of the hierarchy of
users are the wizards and managers, and only very few users even want to
become one as it involves much commitment and time. Wizards have access to
all parts of the database, can modify any object, even those from other users.
Managers, for example in Educore, can be assigned only limited responsibilities
and thus limited access to the database. In Educore, individual responsibilities
are: character applications, VSPO management, builder management,
programmer management, rooms and exits (the ability to add rooms and exits),
ownership transfers, access restrictions, server management, and administration
and policy. The <@managers> command in Educore allows users to see what
managers are connected and what their responsibilities are. Both wizards and
managers define general admission policies, develop and maintain the database,
and perform a regular service to the MOO users, such as online seminars or help.
Within this hierarchy, VSPOs are located between guests and regular players.
The use of VSPOs is particularly useful when teachers want to bring a group o f
learners to the MOO for a limited time. There is really neither a limit on the
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group size nor the time span for which their characters are vahd. One could think
of a group of five doing a one day workshop, or a group of 40 doing a one year
course. First, the teacher, who needs to have at least regular player status, needs
to acquaint herself with the procedures and ask one of the wizards to add the
<VSPO Feature Object> (FO) to her features. This is necessary to give her the
managerial tools to administer her group. Then, for each new group, the teacher
has to fill out a request form in the MOO, asking the wizards/managers for the
necessary number of VSPOs and giving some more information on the group
such as name of group, commercial or non-commercial use, suffix of VSPO
names (see below), expiry date of group etc. The teacher is then notified of the
existence of the group, its suffix, and its unique group number, sometimes in a
matter of hours or even minutes. Subsequently, the teacher is directly responsible
for that group, practically fulfilling the position of a mini-manager or mini
wizard.
Why is this function usefiil? We know that several web-based group work tools
like TopClass {http://www.wbtsystems.com) or FirstClass
(http://www.softarc.com) allow teachers to set up and administer different learner
groups (for a more detailed discussion of online courseware tools, see Firdyiwek,
1999). VSPOs fulfil that function in Educore-based MOOs. Every teacher has full
control over her group(s). This begins by being able to assign unique names and a
common suffix that will easily identify group members to other MOO users.
Whereas a regular character may be named <Peter>, a VSPO may be named
<Peter_TCD>. Every MOO user knows that characters with a suffix are VSPOs,
and that they may need help and encouragement. The teacher also has a list of
commands that she can use to administer the group, channel communication, and
organise class work.
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This begins by the teacher being able to assign names to her students/VSPOs.
When using the command <@ginit group number>, the teacher is prompted to
type in the first VSPO character name (without the suffix), after which she is
prompted to type in the e-mail address of that VSPO. VSPO names do not have
to be the same as the student’s first name, but usually this is preferred for easy
identification. The inclusion of e-mail addresses will allow them to use outgoing
mail fi'om the MOO (provided outgoing network connections are enabled during
the set-up of the MOO), and students can mail help texts or transcripts to their email account for offline reading. The process of initialisation can be interrupted at
any time (by typing <@abort>), to allow the teacher to add more members later.
Members can be deleted or “uninitialised” if they have not connected yet. After
initialisation, an automatic e-mail is sent to the students’ address, including user
name, password, and URL location of the MOO.
Next the teacher can set a home for her students, so that whenever they connect,
they will “arrive” at the same MOO location (e.g. a classroom, a dormitory). The
teacher can set a default description for all VSPOs, set their gender, add features.
The <@gcensus> feature shows a census summary of all groups that the teacher
owns and includes monthly access statistics and an overview of VSPO status
(builder, programmer, etc.). The <@gaddmanager> feature allows the addition of
other managers. The <@showurl URL> command allows the teacher to show a
URL to all members of the group that are connected through the web interface.
This URL will come up on their screens as a new window. VSPOs can be made
builders and even programmers, and their quota can be changed at any time. The
whole group can be paged with the <@gpage> command, no matter where the
VSPOs are in the MOO. The <@gfollow> command functions like a forced
guided tour, when the teacher moves to a new location, the VSPOs follow. The
whole VSPO group can also be transported to a specified location with
<@gmove>. This may sometimes be useful to end distributed sessions and
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assemble all VSPOs in the same location at the end of a class. If used at all, it
should probably be preceded by a verbal note. There are more restrictions that
can be placed on VSPOs, such as the ability to speak, move or teleport to other
locations, or paging others in the MOO. Naturally, these restrictions have to be
applied with great care, if at all, but some of them allow the teacher to configure
her group in detail and channel communication in large groups.
The EnCore database, on the other hand, has focused more on an easy-to-use web
interface, combined with a variety of educational tools. The set up and
configuration of a new EnCore-based MOO is easy, even for non-programmers.
The web interface has some distinctive advantages over the Educore interface,
and shows similarities with the MacMOOSE client (Bruckman, 1997b). The use
of a button bar facilitates access to the most important functions (depending on
access permissions, also to building and programming tools). Then there is a
frame for text input, one for text output, and one for web content. Many objects
can now be built and programmed through the use of a form-based web page. The
help texts are searchable and are available in HTML format. Special tools such as
a web projector can be used to create teacher-student or student-student
interaction. The mailing system is also form- and web-based (as opposed to
Educore), and allows users to send MOO mail to other users’ Internet accounts.
Users can save a number of bookmarks, have a notebook (a simple word
processor) at their disposal, and can log their MOO session. Particularly this last
point is worth noting, as in Educore logs are restricted to the room the user is in
(unless a log option of particular client programs is used, see below), and the
commands for using them are not straightforward. The EnCore, on the other
hand, does not have the administrative features of VSPOs as yet, although initial
efforts have been made (Jopp, 2000, personal communication).
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Having dealt in some detail with the available servers and databases, we conclude
this sub-section with a look at some client programs. We have already mentioned
the Java-based web interfaces of Educore and EnCore. These multi-platform
clients will certainly become even more popular, as they facilitate access and
place the MOO technology within the context of other Internet technologies.
Originally, MOOs were simply accessed through the telnet program. However,
this was inconvenient for a number of reasons. The main reason was probably
that there were no separate windows/frames for text input and output. Thus, while
composing a line of input, the user (and her text input!) would constantly be
interrupted by the output of other users. This seriously inhibited communication,
but the line-by-line input also made offline editing impossible; online editing of
objects became an arduous task. There were no graphics, with the consequence
that an active culture of ASCII graphics (graphics based on the line-by-line input
of keyboard characters) developed, as in e-mail correspondences. Very soon,
MUD players developed simple client programs with separate input/output
windows, and some additional commands.
A variety of standalone MOO client programs for various platforms were made
available, such as MUDdweller for Macintosh (available from
ftp://ftp .eden. com//pub/users/hsoi/mud/muddweller-12.proj. hqx), Tinyfugue for

UNIX (available from http://tftcp.com/~hawkeye/tf/), and MUDwin for Windows
(ftp://ftp.microserve.com/pub/msdos/yvinsock/). As their names suggest, they were

mainly developed for (adventure and role-playing) MUDs.
Pueblo (Chaco Communications, 1996) is a Windows program and has become
quite popular. It has input/output windows, allows the user to organise her MOO
worlds through configurable hyperlinks, and has a built-in log frinction. It also
features a link to a comprehensive list of MOOs, compiled by Chaco
Communications. To a limited extent, it also features an awareness tool.
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Awareness tools are tools that let the user know that there is some activity in the
MOO he or she is connected to, or within the MOO, that other users are close to
the location where the user is located. Many MOO users are connected to MOOs
for hours, even days, without a break. If there is no activity, some MOO users
may leave the connection open, as an application in the background. The Pueblo
program, if minimised as a button in the Windows taskbar, has the advantage that
it will blink if somebody enters the same MOO location or contacts the connected
user. As such, it can be called an awareness tool, as it conveys the idea of
closeness in locations and communicative activity (EnCore has recently added
the @beep command to its Java-based interface, so that users can send a system
sound to other users, thereby alerting them to their presence if the window has
been minimised). Pueblo also allows the user to have multiple connections open.
Thus, for example, while working on a private MOO, users can toggle between
this and another MOO to receive advice on programming issues, without giving
other users access to their private MOO. For a while, it seemed that Pueblo was
also trying to establish proprietary multimedia and 3D VRML extensions to
MOOs, but developers did not respond sufficiently. At the beginning of 1999, the
Pueblo source code was made publicly available (see Chaco Communications,
1999), and it remains to be seen whether it remains attractive enough for further
updates.
MacMOOSE for Macintosh, like Pueblo, has an input-output division and allows
multiple connections. In a scripts editor, the user can edit verbs and properties in
WYSIWYG mode and will receive a compiler feedback. Editing an object, help,
and MOOmail can be opened in a separate window, though the mail editor does
not yet have the option of including text or replying (Bruckman, 1997a;
Bruckman, 1997b).
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An interesting client program particularly with JHcore-based MOOs is tkMOOlight. The client is available for UNIX, Windows 95/ 98, Windows NT and
Macintosh platforms (Wilson, 1999c). Developed by Andrew Wilson, it
combines an easy-to-use interface with the functionality added through the Tool
Command Language (TCL), an open source scripting language, created in the
late 1980s by Ousterhout (see Scriptics Corporation, 1999). tkMOO-light makes
use o f the MCP 2.1 protocol and therefore “supports a range of interesting
applications and UIs [user interfaces] including local-editing, navigation and
awareness tools” (Wilson, 1999a; for a more detailed account of the latest
version of MCP, see Carlson et al., n.d.). Some features of the client are: several
editing options including a mail editor, special tools and user preferences (similar
to Pueblo), a built-in help facility, a shared whiteboard, a drag and drop desktop
representation of the MOO (this, for example, facilitates changes of ownership).
tkMOO-light’s functionality can be extended through plugins. An interesting
example is the experimental spell.tcl script that “uses the ‘look’ command to
detect spelling mistakes in the input window. Mispelled [sic!] words are
highlighted automatically while you type so you can catch your typos before you
hit the Return key” (Wilson, 1999c). For JHcore-based MOOs, tkMOO-light
recognises jtext and uses its layout-enhancements to represent text with active
hyperlinks (Wilson, 1999d). tkMOO-light is currently being evaluated on a larger
scale within the BOOTNAP project at the University of Geneva (Wilson, 1999b).
In this sub-section, we have first looked at the available MOO servers. We
compared the four major databases that are being used today, LambdaCore and
JHcore, and EnCore and Educore. In order to demonstrate some of the
differences between them, we had to explain the MOO user hierarchy and
administration. Most of these databases have been developed over several years,
and different interests lay behind them. The advent of WWW-technology,
particularly Java, had a profound effect on MOO programming, in that it
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enhanced fiinctionaHty while at the same time creating intuitive interfaces that
did not require the knowledge of a vast body of commands. Finally, we looked at
some of the available non-Java client programs. While several programs have
survived from the MUD domain, only some such as MacMOOSE and tkMOOlight seem to be maintained and updated regularly. It remains to be seen whether
they can compete with Java-based clients which the user does not have to
download and install first.
All components of the MOO architecture are in most cases freely available,
although the design and implementation of recent databases such as EnCore is
quite professional. The EnCore database can be installed even by non
programmers, and represents the current state-of-the-art in MOO databases,
although some of the group features of Educore, or some of the interface features
of tkMOO-light may be desirable for friture versions.
In Chapter 2 we maintained that several factors are important in the choice and
development of VR software. The MOO system offers multi-platform,
individually customisable access to sophisticated tools through a combination of
text, hypertext, and (in Educore) 3D VRML interfaces. At the same time, not all
of these access modes have to be used. Thus, one user may access a MOO
through an IBM PC 386, and another may use the latest model, and if bandwidth
becomes an issue, users can switch to a text-only mode. The organisation of
MOO as a de facto open source development, using a framework of more or less
clearly defined programming tools and openly accessible programs, has led to the
extensive help networks between MOO users that greatly facilitate the expansion
of the MOO technology. The fact that many subject areas, such as writing, or
language learning, are largely mastered through active processes of
comprehension and production within a textual medium, as we maintained in
Chapter 1, only confirms that such a medium may well prove more than adequate
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to the task at hand. The textual medium, as described by Di Matteo (1991), may
also enhance reflective and meta-linguistic processes; “The writing of speech
makes visible a compositional activity that disturbs the intentionality of our own
language use. It alerts us to the difference of utterance meaning and sentence
meaning. Rather than mere message senders, writers in real time also feel like
receivers of their own messages”.

3.2 Interacting with the MOO - Navigation and manipulation
In this section we will look in more detail at the interactivity involved in MOOs.
How does the user interact with the virtual environment? How does the user
navigate and manipulate the environment? How can the user customise his or her
appearance as a virtual character?
An important part of more advanced MOO users is building and creating objects.
We have mentioned the existence of generic objects before, and now we will give
examples of their use, particularly some educational tools that can be used by
students and teachers. Finally, in this sub-section, we will give some examples of
simple MOO programming, as far as it is relevant for our present scope. In the
previous section on databases, we have already outlined the various permissions
of users in the MOO hierarchy, so it is not necessary to repeat the structure of
MOO administration here.
In the previous section we pointed out some differences between databases. In the
following, we will use features that are part of both EnCore and Educore; as these
two are explicitly educational in purpose, it seems appropriate to use them as
examples. Where necessary, we will point out any differences between these
databases.
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3.2.1 MOO interface commands
Most of the interactivity between the user and the MOO, and indeed the
interaction between users, has to be typed in as commands. In this sub-section,
we will look at the basic commands for communicating with the database, or
what we call interactivity. This is usually divided into three categories:
commands for navigation, manipulation, and character customisation. Creating
new locations and objects falls into the area of manipulation, but because of its
importance we will deal with building and MOO programming in dedicated
sections. Some of the commands are preceded by an <@> symbol, others are not.
Bruckman (1997b) explains that “commands to the programming environment
use @s; commands that simulate taking actions in the virtual world do not. In
practice this [distinction] rapidly breaks down”.
Easy navigation on MOOs is vital. We have said that there are a variety of
locations on a developed MOO, and most of them are connected through exits
and entrances. When creating locations, names are given to these exits and
entrances that complement each other, such as <in> and <out>, <up> and
<down>, <north> and <south>, or abbreviations of these, <n>, <s>. These can
then be used to move from one location to the next. In addition, users can
“teleport” to another location. They can use the <@go> verb plus a location
number, or the location’s name if they have added it to their <@rooms> list
(every user has a general and an individual list of room names that can be used
for navigation). It is also possible to use the <@join> verb to join a particular
character. To find out who is connected and where they are located, one can use
the <@who> verb. The <home> command is an easy way to get back to the
initial starting point, usually the user’s own room. It is not considered polite to
teleport into private locations without asking for permission (Bruckman, 1997b).
Moreover, some rooms may be locked for classroom sessions. In any case, it is
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advisable to either page people before joining them, or use the <@knock>
command. This displays a message to the resident of the room notifying him or
her of the user who wishes to enter. The resident can then send out an <@invite>
command and the user can come in.
Both EnCore and Educore, with their web-based enhancements, allow the user to
navigate by clicking on hyperlinks, either for joining other users or moving to a
new location. Educore, in addition, also provides a VRML 1.0 interface that
allows users to click on 3D objects. Thus, a click on a door would lead to the
adjoining location, while clicks on other objects reveal web pages of these objects
containing more information in associated hypertext pages. The VRML 1.0
specification does not allow for dynamic changes in the representation of space,
so that users were seeing a third person perspective that remained unchanged
unless reloaded. Therefore, in the VRML view of the MOO, users were for
example not aware of other users entering or leaving the room. An individual
perspective on a virtual space that converges with the user’s perception, however,
as was argued in the previous chapter, is an important component in order to
evoke a sense of presence in the user (for a more detailed account of perceptionaction coupling and Gibson’s notion of affordances, see Smets et al., 1995, p.
200 ).
The differences between the VRML view on the one hand and text and hypertext
views of the MOO on the other hand, are clearly a drawback of Educore. In
addition, the large file size of some VRML files often slows down any movement
in the MOO. However, the VRML view demonstrates the potential of objectoriented principles inherent in MOO navigation. Educore offers three different
ways of accessing its VR: a command line interface, a hypertext interface, and a
direct manipulation interface, as explained in Chapter 2. EnCore shares the first
two of these, but has managed to transfer more functionality into the hypertext
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interface. Considering the sometimes vast differences between users’ computer
equipment and speed of Internet access, both databases show access options that
few other systems offer. The importance of a choice of interface modes has
already been emphasised in our Chapter 2 (also see Negroponte, 1995, 97-99). In
addition, the combination of hypertext with a spatial metaphor (in the case of
Educore, plus a 3D world) presents an interesting alternative for managing and
organising large information resources, as described in our discussion of
interfaces in Chapter 2.
We have maintained that the MOO is object-oriented. Every object on a MOO
has its individual object number that can be used for reference. Many objects can
be manipulated, and the basic commands for these are:
• <get>: this command picks an object up and places it in the user’s inventory
• <drop>: this removes an object from the user’s inventory and places it in the
room
• <put>: this takes an object from the user’s inventory and places it in a
container
• <give>: this hands an object to some other user
• <look>: this displays what an object looks like (and usually retums a text
description)
Again, not all of these commands may be available to all users. Owners of
objects may have restricted read/write access to them. The <inventory> command
displays all the objects a user has picked up. Some special objects, such as
containers, may have additional commands. Usually the <examine> command
will show these. One command worth mentioning is the <@pasteto> command,
which can be used to send several lines of text live to another user in another
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location (often used for sending lines of programming code). One command that
can only be used with web interfaces is the <@showurl> (or <@url> in EnCore)
command, which allows room owners to show web pages via the Internet to users
that are in the same MOO location (the <@gshowurl> command in Educore can
be used with VSPO members in different MOO locations and was described
earlier in this chapter). The web page would either come up in a new window on
the recipients’ machine (default in Educore), or displayed in the hypertext frame
of the interface (default in EnCore).
MOO characters can customise their online character in a number of ways. When
they register, they get a unique name and password. The password and user name
can be changed at any time (by default, name changes by users themselves are
only allowed in EnCore). They can set a description of themselves with
<@describe>, and give additional information about their research interests and
activities with <@info>. They can set their gender, even to genders such as royal
or Spivak (an indeterminate sex). Users can set their home location (location they
are in when they connect) with <@sethome>, and change a large number of
display options for the web interface, such as adding a personalised icon (with a
small photograph, for example, or a link to an external homepage). The
<@messages> option allows each user to set certain default texts that are
triggered by commands or user movements and which are displayed to other
users. Thus, when a user enters a room, the other users in that location will see a
message in which the entry is described. Again, some of these messages could be
described as awareness tools, as they notify other users of relative distance to
other users (for audio-enhanced awareness tools, see Curtis et al., 1995, p. 2).
Some of these, like <smell> in Educore, try to give verbal representations of
other senses.
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With all commands, there is some sort of feedback. If the system does not
understand the command, it usually responds with <I don’t understand.>. At
other times, such as with the <say> or <emote> commands, it will show a similar
message to the sender as to the recipient on screen. Commands such as <page> or
<remote emote> will say whether the message was received or not. When
building new objects, feedback will say whether building was successful and
what the object numbers of the new objects are. Any change of properties or
verbs on objects is acknowledged by the system. When compiling new programs,
the system also responds with limited feedback, directing the programmer’s
attention to certain lines of the program, similar to JavaScript error messages.
This should give an appropriate overview of the main commands that are
available to the ordinary user (for more commands, see Holmevik & Haynes,
2000b, pp. 157-60). It becomes clear that the diverse functionality is somewhat
hampered by the large list of commands. This is partly due to features of CMC in
general, partly to the textual medium. However, in practice many users only
select a very limited number of commands on MOOs (cf. the case studies in
Cherny, 1995). In any case, the MOO displays a multitude of options for
navigation around the MOO topography, manipulation of objects, and
customisation of the virtual MOO character.

3 . 2 . 2 M O O building

We have emphasised that users in a MOO can participate in the extension of the
virtual environment, provided they have moved up to the status of builder
(usually after a test by the wizards/managers of a MOO). This goes back to the
original M UDl, as described in the previous chapter. User participation
combined with administration has always been considered a vital component of
VR, and we have discussed the importance of participatory design principles in
Chapter 1. In the following section, we will first look at some general commands
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a builder can use to check the status of his or her objects. Then we will look in
detail at the process of creating new objects, particular locations, and the
selection of tools a builder may want to use in an educational context. Again, we
will focus on the two educational databases, Educore and EnCore.
Builders are allowed to either build a certain number of objects or occupy a
certain part (in bytes) of the MOO database. This building “allowance” has been
explained before and can be checked by the builder at any stage using the
<@quota> command. All objects in the MOO are owned, usually by MOO
characters. The <@audit> command can be used to check what objects a user
owns and what their object numbers are. We have said before that while object
names may change (and may indeed be the same for two objects, except for
character names), each object has a unique object number. The <@audit>
command displays a list of all the objects’ names and numbers. A more detailed
list is provided by the <@prospectus> command. This gives additional
information, such as whether the object has children objects by other users (in
other words, whether it has been used as a blueprint by other users), whether it is
readable, whether it is fertile (can be used as a blueprint), how many new verbs
are defined for this object, and what the parent objects were. Primary owners of
objects can add other owners to their objects, e.g. if two users want to collaborate
on the creation of an object, they can do so.
One of the first objects any user comes across is his or her own player object. The
customisation of the individual player character is an important step to create a
virtual character in the MOO. The <@messages> command displays the
predefined messages that will appear whenever certain verbs are used, and each
of the messages (when entering a room, leaving a room, paging somebody, being
paged, etc.) can be changed. Most users set at least their <@info> message and/or
describe their appearance with <@describe>. The <@info> message can tell
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other users more about a character, and also displays the last time when a user
was connected to the MOO. Character customisation is the only form of building
a regular player without builder status is allowed to do.
When a player has attained builder status, the database automatically assigns a
default start up quota. In EnCore it is 50,000 bytes (byte-based), in Educore it is 4
objects (object-based). When a user runs out of quota, he or she can contact a
wizard or responsible manager who can extend the quota.
What are the basic principles of building? We will first look at the text-based
command line interface. Before we look at the building process, let us repeat one
of the major principles of the object-oriented nature of MOO objects, the issue of
inheritance. Almost all objects that are created are derived from one of the basic
generic objects, such as <$note>, <$container>, <$thing>, etc. Generic objects
are usually only used as templates, not as objects in their own right (Holmevik &
Haynes, 2000b, p. 78). Any other object that has been set to “fertile” by its
primary owner can also be used as a template. All generic objects (i.e. parent
objects) can be templates or blueprints for new objects (also called children
objects). Children “inherit” all the features of their parent objects. Thus, if the
parent had a verb command <take> that would pick up the object, the child would
inherit that command. The inheritance is transferred from generation to
generation, so that great grandchildren inherit the verbs and properties from all
preceding generations. Builders can examine the hierarchy of object parentage
with the <@parents> and <@kids> commands. As mentioned before, the only
feature that is fixed for an object is its number. Builders can also change the
parent of their object at any time with <@chparent> or even <@recycle> it
completely. The <@classes> command will show all the generic objects that are
at the builder’s disposal (though more fertile objects may be available). With the
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objects in @classes, a builder can usually be sure that they have been tested and
approved as useful by the wizard(s) or managers.
How does building work, and how is it organised? The primary building
commands are <@dig> and <@create>. The <@dig> command is used only for
rooms, the <@create> command for all other objects. An example: a user named
<Peter> wants to create a new room in EnCore. He has been told that he can link
the room to room <#11345>. After moving to the location <#11345>, he types in;
<@dig north,n|south,s to “Peter’s classroom”>. This creates a room called
<Peter’s classroom>, linked to room <#11345>. Users can use either <north> or
<n> to get into the room (entrance), and <south> or <s> to get back to room
<#11345> (exit). <Peter> can now move into the room, either with <n> or
<north>, and write a description with <@describe>. After a while, <Peter>
discovers in <@classes> a much more sophisticated room, the <Generic
Classroom> (or <#99>). His character moves to his classroom, and types:
<@chparent here to #99>. With this command, he has simply changed the parent
object to the <Generic Classroom> (<#99>) and added its enhancements to his
own room. Of course, exits and entrances can be added or removed at any time.
In addition, users can be allowed to become <@residents> of that room, i.e. use
<@sethome> to set the room to be their point of connection. The <@create>
command is used for all other objects. Builders could use the command <@create
#136 called “Peter’s News”> to create a new notice board (the <Generic Note
Board> in EnCore is <#136>).
All new objects can be modified, including their names, with <@rename>,
<@describe>, and <@messages>, and read/write permissions can be set. The
locking of objects is frequently useful. Just as in real life, users would not like it
if other users were able to take objects out of their virtual locations (although
they can be retrieved with <@audit> and <@move>). Originally the locking of

214

objects was highly popular in role-playing games and MUDs, where users were
not allowed to enter a virtual location without carrying a certain key or some
similar object. Here, locking means more than locking only locations. It is
basically a form of access restriction on any object.
W hile any MOO allows the command-line based creation o f new objects, the
recent version o f the EnCore database allows a much simpler form o f creating
new objects. All editing can be done within the Object Editor, a web interface
using form fields and hyperlinks. No knowledge of building commands is
necessary (Holmevik & Haynes, 2000b, p. 86).
There are a number of educational tools (objects) available in both Educore and
EnCore. The <Generic Improved Classroom> (<#23 8>) is one o f the many rooms
available in Educore. Among its many features is the <@addetail> command
which adds details to the room without using up quota (i.e. creating additional
objects). This can also add seats to a classroom. Why should there be seats in a
virtual classroom? Seats can be used to channel classroom communication. Let us
assume there are two tables with four seats each. Once students use the <sit>
command, only users “sitting” at that table will see their text output. Thus two
groups could work and “talk” at two different tables in the same virtual location
without disturbing each other. If they use the <stand> command, everybody in
the room will see their text output. Similar features have been added to generic
moderated rooms that have been used for conferences. The <Generic Classroom>
(<# 9 9 >) in EnCore also allows owners to add furniture, including a blackboard,
and will display additional messages in <@who> if a class is in session.
All objects are located in relation to other objects. This becomes particularly
apparent in the location o f rooms. Nearly all rooms are connected to other rooms,
so that after a while a network of locations emerges. It is only natural that thus
some rooms appear to be further away than others. In the context o f Diversity
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University MOO, a MOO organised according to academic disciplines, the
<Tandem Language Centre> and the <Tandem Counselling Room> are adjoining
locations, whereas the <Student Union> would be located in another part of the
Campus and thus seem further away. So far, however, no awareness tools have
been introduced that would show activity in adjoining rooms, as was planned in
the Jupiter Project (Nichols et al., 1995),
Educore contains a variety of other tools that can be used for educational
purposes. These include a <Generic Notice Board>, a <Generic Slide Projector>,
etc. The VSPOs are also part of the educational tools. EnCore also provides a
number of educational tools. Among them, <Generic Web Pages> allow users to
insert complete web pages into MOOs, <Generic VCRs> can contain longer
tutorials, <Generic Recitable Notes> can be used for longer lectures or
presentations, and <Generic Web Projectors> can display a number of web pages
to users in the same location. <Generic Bots> are also available, and they can be
programmed using pattern-matching and random responses and questions. As
discussed in our previous chapter, many Turing-type tests were carried out with
text-based bots, and their results (in terms of approaching human-human
conversations) are improving all the time (BBC, 1998; BBC, 1999). For language
learning purposes, bots could be programmed as vocabulary trainers or grammar
checkers (see Aarseth & Jopp, 1998).
The basic command language for building is intuitive, although in principle
command-line based. The addition, in EnCore, of a web interface to customise
the user’s appearance and to create new objects, including rooms, has greatly
facilitated building even for inexperienced users. The variety of tools available
can contribute to a more interactive environment, and the recent development of
WWW-enhanced tools allows for real-time collaboration with web-based objects.
The creation of tools, as we noted in Chapter 1, particularly from a
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constructionist perspective, is of vital importance for a learner-centred learning
environment. Generic objects function here as a scaffold, not as a restriction. In
some situations, however, it may become desirable for a builder to add new
features such as verbs and properties to an existing object. In order to be able to
do that, users need to become MOO programmers, and again they need
permission by wizards or managers to be able to program objects.
3.2.3 MOO programming

When we looked at the building of objects, we presented the system of
inheritance that exists in MOOs. New objects can either be based on generic or
other fertile objects, or ported from other MOOs. In this sub-section, we will look
at the two basic components of the MOO, verbs and objects. We will give
examples for verbs and properties, and mention other components of the
programming language, such as subroutines, variables, statements, expressions,
and fiinctions.
Quite recently the discussion around free or open software projects has become
increasingly prominent in the discussion of software development. Major
advantages of this form of software development are: a much wider base of
developers, much more reliable applications, much more software components,
and easier access to software development in general for newcomers. MOO
databases, in general, have always been developed that way, i.e. quite often new
MOO objects are developed in live collaboration with more experienced
programmers, simply by logging on to MOOs that usually have programmers
online. Before objects become fertile or even generic objects, other users are
usually invited (for example via MOO-newsgroups) to test them. Generic objects
are usually tested in detail by wizards or managers. Even a cursory glance at the
various databases we presented in the previous section will show how diverse the
landscape of MOO objects has become. All code for objects is clearly visible to
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programmers, and can easily be transferred (ported) from one MOO to another.
This makes it easy for newcomers to see how others have programmed objects,
and we know from the huge number of developers in HTML and JavaScript (also
a technology that allows users to see its scripts/ code) how this affects the
distribution of a new technology. In addition, many MOOs have programming
tutorials and offer workshops or special sessions for programmers.
How does programming work? We do not want to go too much into the details of
programming, as MOO programming has been treated in detail elsewhere
(Holmevik & Haynes, 2000b, pp. 97-124; also see Busey, 1995; Curtis, 1997).
However, we would like to present some of the basic components of the system
that we consider essential for the understanding of text-based VR.
Every object has certain verbs and properties. A verb is “a unit of behavior, a
little program that specifies one way that the object interacts with the other
objects on the MOO. To make objects behave the way you want, you define and
program verbs into them” (Busey, 1995, p. 308). Every verb also has a name,
usually something that tells the user what the verb does. Busey takes as an
example the creation of a ball. The command to create this would be; <@create
$thing named ball>. This is something a builder could do. In Gibson’s
terminology of affordances, MOO objects represent directly through their verbs
and properties what they afford users to do with them. Thus, we may want to add
a verb to enable users to bounce the ball, i.e. add behaviour to the object that
users may expect from the object in real life.
We said that each verb is a small program. In order to be able to use it, we must
specify one or more arguments. An argument “is a piece of information that a
program requires at the time it is invoked” (Busey, 1995, p.318). It is also “the
placeholder for the expected information” (Busey, 1995, p. 318-9). The MOO
server takes arguments of the following kind:
218

Verb command structure

Example

verb

<look>

verb +direct object

<look Peter>

verb +direct object +preposition +indirect object

<@move Note to Peter>

Table 3.2: Verbs and arguments
The server parses the command and tries to invoke the correct verb, in the
following order: the player-object who issued the command, the room it is in, the
direct object, and the indirect object. It is clear that not every verb takes direct
objects, and in order to determine what arguments a verb can take, these have to
be specified in the argument specifiers. A verb such as <write> on an object
<$note> in EnCore has the following argument specifiers;
<write

any on top of/on/onto/upon this>

meaning that anything can be used as direct object, <on top of/on/onto/upon> can
be used as prepositions, and that the verb <write> will only work on this note.
Let us take another example, the verb <erase>, also on <$note>:
<erase

this none none>
»

meaning that only this particular note can be erased, no preposition and no
indirect object may be used. Many objects have verbs that only work upon
themselves, and the argument specifiers in those cases are always <this none
none>. The <@display> or <@d> command will display the argument specifiers
for each verb.
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Some of the programs, such as printing out a message on screen, are called
routines. These subprograms or subroutines take over common operations, so that
they do not have to be written into every new program. One of these is the <tell>
verb which tells the object what is being spoken. If we come back to the <write>
verb on <$note>, we can see that in its code we find two instances of this verb:
<player:tell(“Line added to note.”);
player:tell(“You can’t write on this note.”);>
depending on whether a player is entitled to write on the note or not. We can also
see here the use of variables: a “variable is a name that refers to some temporary
information” (Busey, 1995. p. 339). As a consequence, only the user who uses
the write verb at that moment will see the message, nobody else. O f course, these
<tell> messages can be configured so that messages appear to the players
involved in a verb command, and these messages can be different according to
the degree of involvement. Thus, a line like
<player.location.announce(player.name, “ has written something on the note.”);>
in the write verb would tell other players about the action and who carried it out.
These are only verbs that tell players something. However, much more complex
actions are possible. Many of these are if-, for-, or while-statements that also
occur in other programming languages (Holmevik & Haynes, 2000b, pp. 110-2):
<if (expression) then (consequence) else (other consequence) endif.>
We have emphasised that apart from verbs, properties are another major
component of MOO programs. A simple example is the programmer property on
players. Usually it is set to <0>, but when a player becomes a programmer, this
property is set to <1>, i.e. on, which enables the relevant player/user to program
verbs. Message properties such as the <tell>-messages above usually are located
in separate properties to allow for more flexibility. Within these messages,
pronoun substitutions are common. These are placeholders for pronouns that
reflect the settings of each player and other objects (particularly gender). In the
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context of the JHcore database we mentioned that the pronoun substitution
system in LambdaCore-based MOOs uses one letter. The built-in utility
<$string_utils:pronoun_sub> is one of the subroutines mentioned earlier. It
“converts a string containing special markers (starting with the % character) into
a new string with appropriate words substituted” (Busey, 1995, p. 365). An
example is
<player:tell($string_utils:pronoun_sub(“%L is now packed with people.”));
player:tell($string_utils:pronoun_sub(“%N is surrounded by a large crowd.”));>
which, when used by player <Peter> in location <The Salon>, would produce the
output:
<The Salon is now packed with people.>
<Peter is surrounded by a large crowd.>
Available substitution markers exist for players (<%n>), this (<%t>), location of
players (<%1>), direct objects (<%d>), and indirect objects (<%iobj>). In
addition, there are pronouns available for each player who uses the relevant verb
at the time: <%s> for the subject pronoun (“he”, “she”, “it”), <%o> for the object
pronoun (“him”, “her”, “it”), <%p> for the possessive pronoun (“his”, “her”,
“its”), and <%r> for the reflexive pronoun (“himself’, “herself’, “itself’) (see
Busey, 1995, p. 362).
The MOO programming language “can manipulate several different types of
«

data, such as integer number, strings, hsts, and, of course, objects” (Busey, 1995,
p. 357). Anybody who is familiar with other programming languages will find
that the notion of expressions, i.e. parts of programs that compute values (such as
<1+1 >), also applies here. Programmers are also able to use assignments to create
variables and assign values to them (e.g. <x=3>). In addition, there are numerous
primitive functions available to MOO programmers. As these are similar to other
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programming languages, it seems unnecessary to explain them in more detail
here.
The MOO programming language certainly requires some basic experience in
programming. Its built-in utilities and subroutines, however, facilitate the
inclusion of frequently used programs. As with JavaScript code and HTML
scripts, all MOO code is publicly available and thus provides a rich source for
experimentation. The generally helpful attitude of many MOO programmers and
a large developer base allows newcomers to collaborate with them on new
programs, often in real time. This collaboration is unique, as new programs can
be written and executed in the same environment that is used for communication.
This lack of need for modality-shifting between interacting with programs and
interacting with other users is still perceived as one of the great strengths of the
MOO command line interface (Hand, Lingard, & Skipper, 1998, p. 54 and 57).
The network of MOO programmers is an invaluable source for learning and
demonstrates the advantages of the MOO programming language in spite of its
shortcomings as a not so intuitive development tool for beginners.

3.2.4 R esearch on MOOs and interactivity

We would like to conclude this section with a glance at research conducted in the
field of MOOs and interactivity. Coming back to some of our concepts from
Chapter 2, how do users of MOOs perceive the virtual environment? Does
something like presence occur at all in a text-based virtual environment?
Very few studies are available that provide empirical evidence of social presence
in text-based VR. Towell and Towell (1997) surveyed 207 users of text-based
virtual environments. They found that 69 % of them experienced presence in this
communication medium. While they were unable to determine whether social
presence referred to being with others or being within an environment, they
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confirmed some findings of previous CMC research: “Some subjects indicated
that the sense of presence was dependent on whom they were with in the virtual
environment and, for the scientists [taking part in the study], their interests and
involvement in the topic of the discussion” (Towell & Towell, 1997). In their
research on MOOs as virtual communities, Roberts et al. (1996c) found that most
MOO users see MOOs as real communities, but that the extent of this sense of
community may vary within and across MOOs; “Smaller MOOs were generally
seen as friendlier, with a closer sense of community than larger MOOs”.
Steuer (1992) reports that the “range of interactivity is determined by the number
of attributes of the mediated environment that can be manipulated and by the
amount of variation possible within each attribute” In a MOO, where dozens of
characters may be connected simultaneously, he found that “[t]he numbers of
actors present in a virtual world can also affect the perception of telepresence”
(Steuer, 1992). Research by Roberts et al. (1996a) and Ryan (1995) has shown
that MOO characters develop towards real-life descriptions and real-life
behaviour (also see Turkic, 1995, p. 205 and 312). Schiano & White (1998)
confirm these findings. In their study, less than 25 % of users ever changed their
MOO character. The development of telepresence may be more difficult in IRC:
“For some IRCers, achieving telepresence is hard work and may not be
considered worth the effort involved. The degree of telepresence experienced on
IRC may fluctuate for each individual” (Roberts et al., 1996a).
A study by Tromp and Dieberger (1995) found that “users can make cognitive
maps of the spaces they travel through as long as the different rooms have local
Euclidean relationships, and the rooms contain obvious and distinctive
landmarks” and that communication between participants is an essential element
for navigation (also see Dieberger & Tromp, 1995; Tennison & Shadbolt, 1998).
Bruckman and Resnick have also examined social relations and the creation of a
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third place through communication in text-based MOOs (Bruckman &
Resnick, 1995; Bruckman, 1992). This brings us to the topic of interpersonal
communication, or interaction, on the MOO.

3.3 Interacting on the MOO - Interpersonal and intrapersonal
communication
How can the user structure and maintain communication on the MOO?
Communication tools are quite diverse in MOOs. There are synchronous and
asynchronous communication tools available to users, and in many ways one
could say that the MOO tries to emulate the variety of real life communication
tools in a virtual setting. It is important to note that many commands, in particular
communication commands, lead to different output on screen, depending on the
speaker and the audience or addressee. Thus the <say> command, used by the
user <Peter>, would appear to him as <You say, “Hello”> whereas other users
would see it as <Peter says “Hello”>.
3.3.1 MOO communication commands

Let us look at asynchronous tools first. MOOmail works like an internal mailing
system within the MOO. Messages are not sent to e-mail accounts but to
character names. However, it is possible to forward MOOmail to e-mail accounts.
Interfaces for this system used to be text-only, so all messages had to be compiled
in a crude text editor (via <@mail>, <@send>, <@reply>, and similar
commands). EnCore, in version 2.0, added a form-based WWW interface that
allows users to organise, send and receive their e-mails in a form-based interface
without having to type in commands (see Holmevik & Haynes, 2000b, pp. 5660). MOOs also have internal mailing lists at their disposal. Usually they range
from administrative, building, or programming issues to general announcements,
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or the announcement of special events. New mailing lists can be created quite
easily from generic objects, and access to them can be restricted to certain user
groups if desired. Another asynchronous tool is the use of virtual notice boards.
They could be installed in a classroom to give information to users who regularly
inhabit this space. Again, access to these objects can be restricted. The <@gripe>
command can be used to send complaints to the wizards, and various commands
such as <@bug>, <@typo>, and <@suggest> can be used to send suggestions to
the owners of rooms. Finally, there is the <news> feature which is usually
controlled by the wizards or managers. On connection, users will be told if there
are new news items available, and how to read them. Typical announcements in
the <news> section are general events regarding all users of that MOO, for
instance if the server has been upgraded, or has been disconnected, or the
promotion of managers. There are also the <letter> and <note> objects available
that can be written on and read by some and restricted to other players.
While this list of asynchronous tools is quite comprehensive, MOOs are really
known for their synchronous communication tools. We can distinguish many-tomany, one-to-many and one-to-one conversations, restricted and open, verbal and
“non-verbal” (of course, strictly speaking, all communication in the MOO is
textual and thus verbal, but we are referring here to representations of non-verbal
communication in the MOO). As many-to-many communication tools we would
label commands that are potentially available and visible to all users, as one-tomany all commands that are only available and visible to one or a very select
group of users and going out to many users, and as one-to-one we would label all
commands that are restricted to two participants. We should again emphasise at
this stage that MOO characters are located in various (textual) locations in the
same MOO. Usually, in terms of communication these locations function like
locations in real life, i.e. only conversations that take place in the same location
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will be “heard” (in MOO terms: seen as text output on the screen). Let us first
look at the most common settings:
many-to-many
• (location-dependent, verbal): The <say> (shortcut; < “ >) command will send a
message to all players in the same location, but not to other locations.
• (location-dependent, but directed): The <to> command will go out to all
players in the same location, but everybody will see that it is directed towards
a specific user. This is also referred to as “stage-talk” (see Cherny, 1995, p.
212): “Use of the directed speech option functions like naming an addressee to
help to pin down the intended respondent in an adjacency pair...It also
functions like eye contact” (Cherny, 1995, p. 218).
• (location-dependent, hyperpersonal): the <think> command will show a
message in an ASCII speech bubble and is used for non-intrusive comments or
questions (again, see Chemy, 1995, p. 154). There is no equivalent to this in
real life, thus we can call this hyperpersonal, in Walther’s terminology
(Walther, 1996, p. 5). An application of this command: during a lecture on a
MOO, the speaker used some lesser known acronyms. A member of the
audience used the think command, and everybody in the room saw it as:
<Peter . o O ( NSF??? )>. Three other users reacted and whispered the
solution. The lecture was not interrupted.
• (location-dependent, emphasis): the <bigsign> command will be shown to all
users in the same location and comes with a large ASCII box drawn around the
message. This is usefiil for adding emphasis to an important message, such as
the impending shutdown of the MOO, and its real-life equivalent would
probably be supported by non-verbal communication.
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• (location-dependent, “non-verbal”): the <emote> (shortcut: < : >) command is
used to transmit actions, such as gestures or facial expressions of the sender, to
all users in the same location. According to Chemy (1995, p. 187) it is also
“used to mix action or narrated material with material that would otherwise be
‘said,’ including intentional dysfluencies and addressee labels”. EnCore has
additional verbs in the Social Verbs Feature. Verbs (some of which can be
used with direct objects) can trigger whole pre-programmed sentences. These
verbs, also know as atmospheric commands (Carlstrom, 1992), are sometimes
useful for immediate feedback. Example: <vnod> used by <Peter> triggers
<Peter nods vigorously.>
• (location-independent, verbal): the <Channel Feature Object> in Educore
allows users to communicate with each other in different locations. It has been
compared to walkie-talkie channels.
• (location-independent, inter-MOO): the <LinkNet> system in Educore is still
experimental, but it will allow users to set up channels across several MOOs.
one-to-many
• (location-independent, all users): The <@shout> command (additional:
<@announce> in Educore) will send a message to all connected users in the
MOO. As it is perceived as impolite, it is hardly ever used and only available
to wizards/managers.
• (location-independent, group-specific): The <@gpage> command for VSPO
owners (teachers) goes to the whole group, wherever they are located (see
above). This feature only exists in Educore. As it is directed towards a
specified group of users, one could argue that it is directed.
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one-to-one
• (location-dependent, verbal): The <whisper> or <murmur> command will
send a message to the player mentioned in the command.
• (location-independent, verbal): The <page> command (shortcut: < - >) goes to
a specified user in another location. If used in the same location, it works in
the same way as <whisper>.
• (location-independent, “non-verbal”): The remote emote command < + >
shows “non-verbal” actions to a recipient in another location. This also could
be called hyperpersonal, as it has no equivalent in real life.
• (interrupting individual users): The <@gag> command screens out any output
from individual players and can also be used for bots. Again, this is used
carefully. The command falls into the hyperpersonal category.
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=

directed chat

LI

=
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I-MOO

=
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V

=

verbal

+

feature is present

Table 3.3: Overview of basic synchronous MOO communication commands
It should be noted that certain MOOs offer special features to organise
communication in large groups. Ken Schweller describes the <$classroom> tool,
and there are lecture tools in most MOOs that allow for the moderation of
formats such as panel discussions (see Schweller, 1998, pp. 94-5). There is also
the <$intercom> tool in EnCore that allows teachers “to monitor and record
activity in up to five rooms connected by a central control room (Schweller,
1998, p. 94).

229

3.3.2 Research on MOOs and interaction
When we looked at the reassessment of the social presence approach in Chapter
2, we concluded that the SIPP (Walther et al., 1994; Walther, 1996) and the SIDE
(Lea et al., 1992; Walther, 1997) models are more plausible than earlier
technologically deterministic views of CMC. This is reflected in the recent
mostly socio-psychological research on MOOs, where we can distinguish
between accounts of task-oriented scenarios examining computer-supported co
operative work (CSCW) and accounts examining the development of
interpersonal relationships.
O ’Day et al. (1998) discuss design considerations for MOOs within a Vygotskian
framework of peer collaboration and reciprocal teaching, and emphasise the
necessity of reflective processes for leaming. These are enhanced by the
recording feature of log files on the MOO. The notion of place also served as a
focus for collaboration. The value of MOOs for teaching is also emphasised by
Haynes (1998). The Jupiter Project was successfully used for in-house taskoriented collaboration between workers at Xerox PARC and its merits were
documented by Curtis (1995), Nichols (1995), and Evard (1993); the AstroVR
project has also yielded favourable results on group work in a Jupiter-based
MOO (Van Buren et al., 1995).
Parks and Roberts (1997; also see Parks & Floyd, 1996) compared interpersonal
relationships on newsgroups and in the MOO. They found that the formation of
relationships in MOOs is very common and usually transfers to other contexts.
While newsgroup relationships were far less developed, MOO relationships
showed several similarities to face-to-face relationships; “[T]he differences
between on-line and off-line relationships for interdependence,
predictability/understanding, and commitment were not large in an absolute sense
- averaging about 10% difference in scale units. MOO relationships displayed
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more convergence of the participants’ on-line social networks. Moreover, reallife and MOO relationships reported in this survey did not differ on breadth,
depth and code-change dimensions” (Parks & Roberts, 1997; also cf. Jacobson,
1996). Parks and Roberts conclude that “MOOs provide an inherently social and
powerful context for the creation of personal relationships” (Parks & Roberts,
1997).
Roberts et al. (1996b) confirm these findings. They report that relationships form
more quickly on MOOs than in real life. This may seem to contrast with the SIPP
model, but they mention four reasons that can reconcile these two claims. First,
the MOOs that were used for their study were explicitly social MOOs; second,
the time spent on MOOs sometimes may extend the real-life time shared with
friends; third, “social MOOing is based on conversation, while ‘real life’
socialising is often based on shared activities”; and finally, “the combination of
anonymity, geographically disperse users, and not having to look the other in the
face provides the perception of a safe environment with limited RL consequences
for MOO disclosures and actions” (Roberts et al., 1996b). In a similar study
Roberts et al. (1997) reported that users felt less inhibited and less conservative in
MOOs, and that some noted carry over effects into their off-line lives, in that they
noted an increased confidence in their social interaction skills and ability to relate
to others.
Bruckman (1997b), in her thesis on MOOSE Crossing, a MOO for children,
explored the interplay of collaboration and construction within a text-based VR.
Based on theories of constructionism and peer collaboration (see Chapter 1), her
case studies demonstrate that both creating new artefacts through MOO building
and programming, and collaborating and communicating with peers becomes an
inseparable context for leaming: “community and construction activities are
mutually reinforcing. Working within a community helps people to become better
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dancers/ programmers/ designers and better learners” (Bruckman, 1997b). She
proves that children from the age of seven are well able to create programs within
her simplified programming language (she also mentions that 6th graders were
reported to be able to program in MOO, an experience that confirms Hughes &
Walters, 1995). In developing her simplified but also limited programming
language, she also substantiates claims from our last chapter, in that software
does not need to be high tech at any price, but appropriate for the context: “Good
software can serve as a scaffolding to support children’s learning experiences”
(Bruckman, 1997b; also see Pea, 1993; Guzdial, 1994). She also re-assesses the
value of help networks in collaborative networks: “Asking for help, receiving
help, and giving help are all social acts which help to build networks of
relationships. Help is not merely information” (Bruckman, 1997b). She concludes
that the major strengths of a constructionist leaming culture are the “positive
value placed on creative and intellectual activity, the ready availability of social
support for such activity, and a model of leaming that is self-directed, self
motivated, peer-supported, and life-long” (Bruckman, 1997b). In such an
environment, the constructionist activities of learners are inextricably linked to
collaboration within an online community (also see Falbel, 1989).
Synchronous communication in MOOs goes far beyond simple chat facilities. It
tries to replicate the multitude of communicative situations we encounter in real
life and thus also the classroom, and adds to it several hyperpersonal tools that
are unavailable to users in real life. When we discussed the variety of classroom
communication scenarios and the concept of teacher autonomy in Chapter 1, we
emphasised that this variety also needs to be present in a multiple-user CMC
system. Mynatt (1998, p. 138) points out that “[i]n a MUD ... users can talk in a
room to others located in the room, talk on a channel to other members of the
channel, privately page a particular person, express gestures to provide
backchannel information such as typing ‘lol’ (laughing out loud), send mail to an
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individual or mailing list, post an article to the online newspaper, create an object
to leave in a place for others to see, or perform an operation on objects that are
visible to others in the same room, such as petting a cat which then gives a loud
purr”. The “availability of different modalities of communication in network
communities adds richness and depth to online interactions” (Mynatt et al., 1998)
and can therefore be considered a desirable element in all forms of CMC (and
parallels multimodal interface considerations, as discussed at the end of our
previous section).
Although text-based VR such as MOOs may not provide many social context
cues, it has been reported that they create social relations between users and the
feeling of a shared culture and community not found in point-to-point
conferencing. The idea of a common home ground is underlined by Reid (1995,
p. 172) who observed in MOOs a shared environment, shared language and
shared textuality (commands and non verbal cues).

3.4 The MOO and second language acquisition
In the parallel sub-section in Chapter 2, we mentioned that several VR
applications for language learning were based on constructionist or constructivist
approaches. However, we also maintained that a sound pedagogical framework
has often been neglected in favour of high-tech 3D VR applications or AI tools.
Our discussion of learner autonomy in Chapter 1, and previous research on
MOOs and interactivity and MOOs and interaction indicated that MOO users can
very well benefit from text-based VR, for task-based collaboration as well as the
development of interpersonal relationships, and for the development of a learning
culture that unites the demands of activity theory, constructivism,
constructionism, and situated learning. So what research is available on linguistic
features, and in particular language learning in MOOs?
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The definition of MOO language has been as difficult as defining other types of
CMC discourse (see our section on IRC or chat programs in Chapter 2). Chemy
(1995) probably provides the most comprehensive overview of linguistic
MUD/MOO discourse features to date. She suggests the Rational Actor
Hypothesis to account for MOO communication, and sees the language found on
MOOs as a new emerging register. Her Rational Actor Hypothesis suggests that
“[ujsers operate within the system constraints and affordances as rational actors
modifying their behavior to achieve maximal communicative benefit” (Chemy,
1995, p. 19). In this respect, her hypothesis shows striking similarities with
Walther’s SIPP already discussed in Chapter 2. Chemy describes a register as “a
variety of speech for a particular situation of use. Registers may include the use
of special vocabulary (abbreviations, special terms for common events or
objects), special syntax, semantics, phonology” (Chemy, 1995, p. 5). She clearly
demonstrates how many of the particular modes of MOO communication
described above evolved over time, partly determined by the history of the
described communities (ElseMOO and LambdaMOO) and partly by the
characteristics of the media system used. She shows that “tum-size is dynamic,
varying according to density of conversation, and usually shorter than in face-toface speech” and that back channels are “used regularly to maintain a sense of co
presence by signaling attention and understanding” (Chemy, 1995, p. ii).
Although she agrees in part with Lundstrom (1995), who had criticised the over
simplification of chat discourse, she also notes that in some cases “(like the verb
formation process that occurs with inteijections), the amount of typing is not
reduced. In some of the contraction cases, the intent seems to be to mimic the
kinds of phonological processes found in casual oral speech. Deletion of articles
is not common at all (except in formulaic contractions)” (Chemy, 1995, p. 130).
The issue of tum taking is of vital importance in MOO discourse. As all messages
only become visible after they are completed and sent off via the enter button, the
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potential for multi-threaded topics is high and can thus seriously impede taskoriented exchange. Contrary to findings by McCarthy (1993; also see Carlstrom,
1992), Chemy reports that MOO adaptations include sending smaller grained
messages (i.e. a smaller length of single messages, and/or utterances that
conclude in dots to indicate ongoing messages, see Roberts et al., 1996c) and
frequent back channels (Chemy, 1995, p. 207). As we noticed above, in an
example of the <think> command, while a speaker expresses a point in a number
of smaller utterances, other speakers may take turns in between, and these “are
not as potentially damaging to the flow of conversation as in face-to-face speech”
(Chemy, 1995, p. 209). In the MOO, rather than establishing turns as intentional
units, it becomes more relevant to establish who holds the floor (Chemy, 1995, p.
209; also see Edelsky, 1993; Shultz, Florio, & Erickson, 1982; Hayashi, 1991).
Because of the potential for multi-threaded topics, turn size on MOOs becomes
shorter the more speakers participate (Chemy, 1995, p. 213). Where
conversations become disorderly, “repair mechanisms come into play, which are
specific to the medium, like signals of premature preemption, explicit
explanations of disorderly lines, or pasting into focus in the conversation at a
later point” (Chemy, 1995, p. 222).
Building on the work of Shultz et al. (1982), Edelsky (1993), and Hayashi (1991),
Chemy examines the floor structure in MUDs. One of the single-person floor
types that Hayashi distinguishes are prime-time-at-a-time floors (such as
lectures). Chemy was unable to identify any prime-time-at-a-time floors on
MOOs and questions the usefulness of these formats there (also see Fanderclai,
1996; Fanderclai, 1995, for a criticism of floor control in MOOs). We would
argue that several online lectures have shown that moderated lectures (with
question and answer sessions) can very well be successful in MOOs (for an
example, see a transcript by Speh, 1995).
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Chemy considers back channels to be of vital importance in a CMC medium.
These may include non-verbal cues such as nods or body movements or verbal
inteijections like “oh”, “aha”, “right” (for back channels as confirmation
feedback, see Oviatt & Cohen, 1988) and are seen as “one common way in which
conversational cooperation is communicated and monitored” (Gumperz, 1982).
The existence and variety of back channel emotes in MOO discourse is a strong
argument against reduced cue perspectives (Short et al., 1976) or theories
suggesting a lack of feedback in CMC (Daft & Lengel, 1984). It confirms
Cherny’s Rational Actor Hypothesis (or Walther’s SIPP) that “users as rational
actors modify their behavior according to the demands of the medium” (Chemy,
1995, p. 204; also see Hiltz & Turoff, 1981; Walther, 1992).
In short, Chemy shows how a speech community has developed its own
“routines, conventional vocabulary and abbreviations, syntactic and semantic
phenomena, and turn-taking and repair strategies in the register” (Chemy, 1995,
p. ii). Her analysis of back channels and other emoted utterances illustrates how
attention and understanding can be signalled to the conversation partner in a cuerestricted medium, and her thesis thus provides vital insights into linguistic
phenomena on the MOO.
Warschauer (1995) was probably the first to collect a number of papers on
language leaming and multi-user VR, particularly MOOs and MUSHs. Again,
most of these are experience reports and suggestions for teachers who want to use
this technology. Sanchez (1995, pp. 229-230) suggests a number of possible
activities, such as counselling sessions with students, conversation classes,
installing individual tasks on MOO objects and combining them with e-mail
activities, keeping a joumal of movements and activities, and having students
create rooms. She particularly mentions the possibility of logging conversations
and then using them for out-of-class work. Falsetti and Schweitzer (1995, pp.
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231-232) quote some students’ reactions which report that they found the
intercultural exchange motivating, that they found it easier to catch their partner’s
emotional state in the MOO, and that even ongoing relationships involving emails and visits developed out of MOO collaborations.
LonnieTurbee (1995a) describes the creation of a bilingual English/Spanish
MOO called MundoHispano (also see Turbee, 1995b). She reports the ability to
connect with native speakers as the most appealing aspect of MOOing: “In no
other way can teachers provide learners with language more authentic without
sending them to the countries of the target language. At relatively little expense,
and 24 hours a day, learners can be in contact with native speakers from a
tremendous variety of cultural and linguistic backgrounds” (Turbee, 1996). In a
separate article (Turbee, 1995c) she emphasises that within a MOO, teachers
must be prepared to lose control over a class or even a small group (also see
Turbee, 1999, p. 360). Among the activities she suggests are customising the
MOO character, interviewing other users, gathering information on the MOO
environment (for instance in a language treasure hunt), building rooms, holding
parties. These use the asynchronous and built-in MOOmail system together with
synchronous exchange. No empirical study was mentioned, but she concludes
that the MOO was experienced as a motivating language learning tool, in that it
was felt to improve reading, writing, and keyboarding skills (spelling) as well as
speaking skills because MOO discourse was perceived to be close to spoken
discourse. It was also valued for the opportunity it provided to learn current
idiomatic usage (c f Turbee, 1999).
Golz (1995) used the MUSH system to provide a meeting place for learners and
native speakers of German, French, Spanish, and English. In a pilot phase,
learners of English from the University of Trier, Germany, and students of
German from the University of Victoria, Canada, met once a week to work partly
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in Gennan, partly in English. Their connection time, however, exceeded by far
Golz’s expectation. Instead of the half hour that was planned, students stayed
connected for an average of two hours. Students either explored the rooms or
worked together on assignments which were prepared beforehand by e-mail and
then sent to an instructor. It is interesting to note that students also used authentic
material from the Intemet as the basis of their work. Peer evaluation and
bilingualism plays a major part in this set-up, and thus it adopts some of the key
ideas of tandem learning discussed in Chapter 1.
Finally, Turner (1995) again points out the importance of the three-dimensional
aspect of MOOs and mentions activities like treasure hunts by dropping notes in
various rooms. Through guided activity, learner autonomy can be enhanced and
students’ attention and awareness of the facilities around them can be raised.
This, in Turner’s opinion, can then also enhance classroom learning.
A year later, Warschauer (1996d) published a further collection of papers that
included some on MOOs. Sanchez (1996), like several of the authors mentioned
above, emphasises that the very nature of MOOs is ideal for language learning.
Students have more time and meaningful opportunities to engage in TL
communication and the new identity as a telepresence lowers the affective filter
and enhances role-playing. Students are not forced to join conversations (as for
instance in video or audio conferencing tools), but can “lurk” until they feel
confident enough. These silent periods are vital within the context of whole
language approaches as mentioned above. The possibility of whispers can help
with error correction as help can be obtained without embarrassment. Sanchez
also sees MOOs as ideal for a variety of teaching methodologies. Within the
Natural Approach, MOOs promote communicative competence with little
emphasis on grammar; grammar can be relegated to out-of-class exercises by
using MOO log files (see Kelm, 1992). In the Silent Way approach (Gattegno,
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1982), MOOs allow for the manipulation of objects, in Galyean’s confluent
design approach (Galyean, 1982), students can select their own materials,
establish close relationships with other learners, although according to Sanchez
self-reflection and self-disclosure as means to self-knowledge are not used on
MOOs. Harvey’s communicative games (Harvey, 1982) can be realised in the
playful atmosphere of MOOs, where games can help learners to cope with
unpredictable discourse, and Suggestopedia (Lozanov, 1982) can be implemented
in MOOs as students are encouraged to take on different persona and engage in
role playing.
David Pinto’s study of MOO discourse (1996) is one of the few empirical studies
in this area so far. Subjects of the study were 15 Asian participants who were
involved in four MOO sessions each. In his study of conversational moves he
distinguishes between successful and unsuccessful information and
communication commands in the MOO language. This is probably an overly
simplified view of commands, and he does not explain some strange decisions
that he makes; @rename, the command to give your character a different name,
and @gender, to change the gender of your MOO character, are both seen as
communication commands. He then goes on to categorise conversation moves
which he defines as “individual give and solicit acts that are carried out within an
utterance” (Pinto, 1996, p.l71). His system of moves is derived fi-om Dolly
(1989; also see Long, 1983; Wells, 1981b). In this model initiating moves are
“Give Initiate” such as “I want to speak with someone” and “Solicit Initiate” such
as “Where are you?”. Continuing moves are “Give Respond” such as “I am in
Melbourne”, “Give React” such as “Really?”, and “Solicit Extend” such as “Who
do you want to speak to?” . Apart from these we can distinguish between three
discourse features: “Repairing” such as “What do you mean?”, “Embedding”
such as “I’m fine. And you?”, and “Engaging” such as “How are you?”
(examples taken from Pinto, 1996, p. 171).
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Some of the observations he makes during the course of the four sessions are
these: after session one, he noted that in general males are more active and that
communication commands are more common. Of these, initiating moves are
again more common. He reports difficulties with large groups and concludes that
the “amount of talking precludes any structured lesson”. This is more likely either
a feature of the MOO he was using or his ignorance of certain MOO objects
which allow several control mechanisms for turn-taking, student control, etc. We
will return to this in the next chapter. In session two students had a higher
comfort level, but in session three conversations still tended to have a questionanswer style. In a classroom activity, the average number o f moves which had
increased during the three sessions before, suddenly decreased. Most students
reported problems with changing character names, repeatedly changing
communication partners, and time pressure.
When he discusses the results of his study, Pinto points to some serious
conversation management problems. The sometimes quick topic changes make it
difficult for students to keep the conversation going. This in turn leads to a
question and answer style of conversation. He maintains that the technical
demands of MOOing sometimes impede interaction, and that with too many
people, conversation becomes confusing. None of the students used the MOO
outside of class, and during class students were unwilling to contact other MOO
characters that were not part of their group. This may have been caused in part by
the fact that the opportunity to speak English was available outside school. Still,
Pinto considers MOOs to be useful for developing conversation management
skills, as students are given “practice in controlling the direction of conversation,
something they may have limited experience in” (Pinto, 1996, p. 182). MOO log
files were not used by Pinto, and he just considers them to be useful to investigate
students’ conversation styles. He concludes that it seems difficult for learners to
sustain a communication, and that the participation of native speakers and
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consequent exchanges with students around the world may increase the potential
of MOOs as a learning tool.
Shield & Weininger (1999), in their discussion of a monolingual MOO project,
look at group work within the MOO. In the learners’ work with shared
applications and the extension of the synchronous MOO communication to
incorporate other tools such as dictionaries, external web links, and asynchronous
communication tools, students were reported to become more effective in taskoriented work. However, they also reported organisational and technical
problems, as well as difficulties in collaborating within diverging pedagogical
frameworks. Shield et al. (2000, p. 47) re-emphasise that the MOO’s strength is
“to break down barriers and to allow diverse users, whether ‘learners’ or
‘teachers’ to socialise and to work together to solve problems and to produce
personally meaningful outcomes”.
Donaldson & Kotter (1999) provide an empirical account of a successful bilateral
project that used the MOO between adult evening class participants and
American college students within a fi-amework of tandem learning. In many
ways, they confirm previously mentioned research, such as that on repair
strategies (Cherny, 1995). One of their most surprising findings was the degree to
which teacher intervention was suddenly seen as teacher intrusion as students
took responsibility for the agenda of their MOO meetings. They concluded that
this type of collaboration can therefore lead to more learner autonomy.
They also analysed the repair strategies that students employed to help their
partners, and found that most of the tandem pairs had made use of the ability to
either paraphrase, repeat, or translate difficult phrases in conversation. As such,
tandem work in the MOO became more like learning the language within the TL
community. When studying code-switching behaviour, they found that students
did not rely on dictionaries for translations of unknown words or phrases, but
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often consulted their partner for translation or context-related clarification. A
large group found the corrections by their partners very helpful. There was a
marked difference between the German and American groups in terms of
proficiency, and the more proficient German learners were reported to adapt their
language to the standard of their partner.
One problem they encountered was in the move from discussion to project, from
the actual conversation to later exploitation. Another problem is that because of
technical and/ or typing difficulties, some participants never became comfortable
in using the MOO. Nevertheless, most participants reported a marked increase in
interest in the TL culture and hence more motivation.
The CALLMOO project (Aarseth & Jopp, 1998) has largely been behind the
development of the EnCore database, the creation of several multilingual MOOs,
and extensive applications of the MOO for language learning within a tandem
learning context. Aarseth & Jopp’s evaluation of the first project phase contains
some valuable empirical data. Within their research, they evaluated data from a
Norwegian-German tandem project between Bergen and Kiel, Germany, and a
distance education course in German. They report the beginnings o f a self
motivated and self-directed approach towards language and intercultural learning.
The environment, Dreistadt MOO, was conceived as authentic and the intention
of transporting the students to the TL culture was realised as many students
perceived the communication situations as authentic and realistic.
Students found MOO work engaging and intensive, and valued the quick
response and spontaneity of the medium as well as their own ability to decide
when and in which activity to participate; the MOO was thus at once perceived as
inviting and challenging. The study of the role of motivation in tandem pairs was
not conclusive; on the one hand, it was reported that students felt demotivated
after being paired up with students of a higher level of proficiency; on the other
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hand, some students clearly felt uninhibited and were socially motivated in their
collaborations. The threshold at which students overcome inhibitions, however,
was clearly lower in the MOO than in face-to-face settings. Students reported
having been transported to a “third place” (see Bruckman & Resnick, 1995;
Schwienhorst, 1998), of being absorbed in the virtual environment. The code
switching which forms an integral part of a tandem relationship went hand in
hand with a role reversal: from TL learner to expert on her own language and
culture.
Students demonstrated in their use of emotes that they became not only more
comfortable with the command functions over time, but were also able to provide
more appropriate back channels. Vocabulary was actively built up from the MOO
conversations, and reused. This is not surprising, as new vocabulary is mostly
connected to personally meaningful conversational topics. All in all, the learners
were more in control of their learning process; although there was pressure to
communicate, topics were open to negotiations between learners. The interplay of
pressure/challenge and freedom/control of involvement was perceived as positive
and stimulating in terms of language production. It is not surprising, therefore,
that the traditional roles of the teachers also began to be changed from central
instructor even to intruder in a communication (similar to Donaldson & Kotter,
1999). As negative issues, it must be said that technical difficulties, particularly
with the (then solely text- and not Java-based) interface, sometimes had a
demotivating effect, and that the institutional frameworks forced many students
(who were all in their exam year) to study outside of the MOO (Jopp, 1999,
personal communication).
In this chapter, we have described the MOO system in detail and reported on
existing research. In our first section, we explained the technical structure o f the
MOO: MOO servers, which process all commands, MOO databases, which
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provide the objects and verbs, or tools and commands, and MOO clients, which
provide the interface or entry point into the world of MOOs. In our second sub
section, we discussed how the user interacts with the MOO as a text-based virtual
environment. Each user possesses a variety of tools to navigate through and
manipulate the environment, and each user can customise his or her online
character. We then demonstrated how users can participate in the construction of
new objects and tools, either by building or even by programming, and we
emphasised the vast network of support systems that have evolved in the MOO
community as a whole. The section was concluded with a summary of empirical
research on MOOs and interactivity. This largely confirms the usefulness of VR,
even a largely text-based medium, in the co-construction and organisation of
meaningful learning tools and artefacts.
In our third section, we studied how the user interacts with other users on the
MOO. We showed that the available MOO commands for communication by far
transcend the options of ordinary chat programs, showing instead more
similarities to the different communication constellations found in the real life
classroom and beyond it. Research on interaction in the MOO establishes the
value of the MOO as a communication tool.
This last section has concluded this chapter with a detailed overview of existing
research on MOOs within a context of language learning. Regrettably, there are
no more than a handful of empirical studies available, and most articles can offer
only anecdotal evidence of MOO phenomena, although the few empirical studies
clearly indicate the huge potential of this technology for the support of learner
autonomy. Following our detailed overview of VR in Chapter 2, this chapter has
provided a detailed discussion of MOO technology and its relevance within the
context of VR. It is our intention not only to contribute to a sound theoretical
understanding of the evolving technology of VR, but also to provide empirical
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evidence for many of the claims made in the previous three chapters.
Accordingly, we now turn our attention in the next chapter towards the bilateral
project carried out between ICT students from the Fachhochschule Rhein-Sieg in
St. Augustin near Bonn, Germany, and ICT students at Trinity College Dublin,
Ireland.
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4. The Dublin-St. Augustin MOO Project
We now come to the empirical analysis of our project. With Garrett (1997) we
would agree that CALL research needs to re-evaluate its purposes. Our research
neither seeks to prove the effectiveness of CALL versus traditional classroom
instruction, nor attempts to address all the issues that are involved with the three
approaches to learner autonomy that we explored in Chapter 1. What we want to
do is provide examples for selected areas in those theoretical models, point out
starting points where more research is necessary and promising, and show how
language learning proceeds differently in a computer-assisted medium.
The structure of this chapter is guided by our observations in Chapter 1. We will
begin by giving an overview of our technical set-up, a summary of our theoretical
framework, and the institutional parameters that determined our project structure.
We will then explore various aspects of the three areas outlined in Chapter 1:
language and linguistic awareness; collaboration and interaction; and
experimentation and object construction. Our research topics within these
sections are not randomly chosen, they are merely some of the more prominent
ones that lend themselves particularly well to analysis in this context. Our aim, as
we mentioned above, lies not so much in proving that CALL is better or as good
as traditional classroom language learning, but in describing the ways in which
learners learn languages differently in a virtual language environment. We will
conclude this chapter with a short analysis of our findings, before contextualising
the data in the light of the technologies and theoretical models and their
respective research that we presented in our preceding chapters.
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4.1 MOO technology and pedagogical framework
Let us recapitulate some of the design guidelines for language learning
environments we discussed in Chapter 1, and compare them with what the MOO
technology as presented in Chapter 3 can offer.
How does the MOO compare to Esch’s five criteria for a leaming environment
that supports learner autonomy?
“Choice, or the provision of genuine alternatives” (Esch, 1996, p. 39); clearly,
we have argued that VR in general, and the MOO technology in particular, can
support the individual learner. If we look at interface considerations, the MOO
database used in our project, EnCore, is highly flexible and allows each learner to
configure not only the layout, but also manipulate and create new elements
herself. In view of interaction, the MOO provides synchronous and asynchronous
modes. Coming back to our discussion of the multiplicity of classroom discourse,
the MOO allows learners to switch quickly between one-to-one and one-to-many
interaction, in varying constellations involving teachers and learners.
“Flexibility” (Esch, 1996, p. 40); the MOO allows learners to develop the
existing system and switch between both interface and interaction modes. Not
only are many alternatives open to learners at an initial stage, but they can switch
easily between different modes of interactivity and interaction.
“Adaptability/ Modifiability” (Esch, 1996, p. 40); the hypertext interface of
EnCore allows learners to integrate their own leaming resources. Learners can
not only transform text documents, but also create and manipulate a variety of
other objects such as virtual rooms, bots, etc. This contributes to a playful
atmosphere and encourages them to use objects as cognitive tools (see Chapter 1,
sub-section 1.1.1). Objects can be modified and adapted to personal interests, and
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herein hes one of the great strengths not only of VR, but also of the MOO system
in particular.
“Reflectivity/ Negotiability” (Esch, 1996, p. 42); here the MOO supports learners
with easy-to-use tools to keep track of complete session transcripts and MOO
mail exchanges. The online notebook can be used as a diary. Nevertheless, the
teachers need to make sure that the learners exploit both transcripts and diaries in
a meaningful way. This can be done in one-to-one sessions with a teacher, where
the transcripts form the basis for a discussion of learner strategies, or in tasks that
involve a conscious focus on the learners’ own material by discussing it with
peers and tandem partners. An important factor is that all the data is available in
one central albeit virtual location, accessible from any computer with an Internet
connection.
“Shareability” (Esch, 1996, p. 44); all MOO objects can be shared with others in
real time, even web pages can be opened in partner’s windows (we discussed the
@url command in Chapter 3). Thus, learners can show web pages to other
learners across the web, in the form of a slide show. However, the MOO could
still improve its collaborative element in object and text creation. Sharing a
document in the sense that multiple users can co-edit a text in real-time (as in
Microsoft NetMeeting) is not yet possible, although there are the beginnings o f a
shared whiteboard facility (see Chapter 3, section 3.1), where learners can co-edit
text and graphics in real-time.
There are parallels to Egbert’s (1999) eight guidelines for learning environments;
“1. Learners Have Opportunities to Interact and Negotiate Meaning” (Egbert et
al., 1999, p. 3). Once the MOO project is organised, and once the learners are
connected, they very rarely do not talk/type. In their partners, they have TL
speakers at their disposal who are in the same position as learners of a foreign
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language and experts of their mother tongue. As we argued in Chapter 1, sub
section 1.1.3, the situated learning model emphasises the indexicality of
language, which is more likely to come to the fore in a shared environment (VR)
than in a one-to-one conferencing tool.
“2. Learners Interact in the Target Language With an Authentic Audience”
(Egbert et al., 1999, p. 4). In our discussion of authenticity in Chapter 1, sub
section 1.1.3, we emphasised the importance of an authentic audience. In the
MOO, learners can interact with native speakers, and here the tandem set-up can
provide a more likely context for shared interests that are more likely to be
personally meaningful (see sub-section 1.2.3). In our experience, teachers need to
make sure that both tandem groups are as similar as possible: this concerns
aspects of age, study areas, interests, but also institutional aspects of course
structure, project topics, assessment procedures etc. Teacher collaboration is
necessary to support this framework.
“3. Learners Are Involved in Authentic Tasks” (Egbert et al., 1999, p. 4). In the
MOO, learners can design and carry out tasks without even consciously planning
the whole activity. Here an initial collection of resources and tasks can be helpful.
Although learners can be given tasks as incentives, they often find their own
tasks or branch off a given task towards a topic or task that is particularly
meaningfiil to them. In any case, learner participation and involvement is very
different from structured classroom activities where learners are all too often
aware of the artificiality of classroom discourse.
“4. Learners Are Exposed to and Encouraged to Produce Varied and Creative
Language” (Egbert et al., 1999, p. 5). With the increased mobility of students,
both in Ireland and Germany, even a bilateral project like ours presented us with
a number of different dialects. Learners were exposed to a variety of native

249

speaker input. The fact that learners perceive a certain anonymity and detachment
only increases their confidence in using the TL in productive activities.
“5. Learners Have Enough Time and Feedback” (Egbert et al., 1999, p. 5). In our
MOO set-up, learners were given time to explore the partnership. Feedback was
neither given by a computer nor by a teacher, but by a native speaker, who was in
the same role of expert and learner. The fact that feedback is given more
immediately than in e-mail exchanges can help learners to transform input into
intake more easily.
“6. Learners Are Guided to Attend Mindfully to the Learning Process” (Egbert et
al., 1999, p. 6). Here the teacher needs to implement strategies to exploit the diary
and transcript tools in the MOO. It is not enough to just refer to these instruments
to cognitively engage students in their leaming process. The fact that learners are
involved in synchronous written discourse can support language and linguistic
awareness.
“7. Learners Work in an Atmosphere With an Ideal Stress/Anxiety Level”
(Egbert et al., 1999, p. 6). The MOO is basically an open environment in which
students can really participate. The open structure of tasks and partial anonymity
of participants accounts for low stress/anxiety levels. Initial research as presented
in Chapter 3, section 3.4, has shown that while many students perceive MOO
discourse as a challenge, few feel under pressure.
“8. Learner Autonomy is Supported” (Egbert et al., 1999, p. 6). Again, if we just
focus on the tenet that learners take control of their leaming process and agenda,
the MOO and tandem leaming can be viewed as an ideal combination. Here,
leamers determine the topics and tasks, and the teacher disappears into the
background, making sure that the leamer confronts her own decisions and the
control she exercises.
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In summary, we argue that VR, and MOO technology in particular, can support
learner autonomy in several ways within a tandem learning framework. Learners
can interact with native speakers in an authentic environment; they are more
likely to give appropriate feedback in a situation where they fluctuate between
learner and expert; the written medium supports language and linguistic
awareness; while discourse may be challenging, it rarely goes beyond the ZPD,
as both learners try to maintain a situation of optimal flow; finally, the MOO
environment is a medium that learners can really participate in and make it their
own; learners can use virtual objects as cognitive tools to experiment with and
monitor language output, while at the same time being able to edit and modify
their own input.

4.1.1 Organisation and project structure

We will now look at the project structure and organisational issues. The
undergraduate degree in Information and Communications Technology (ICT) at
Trinity College contains a language course as a required component, which
means that courses have a very low attrition rate. Students have a two hour
classroom session plus a one hour individual tutorial per week. Native speaker
assistants (mostly Socrates exchange students) assist the teachers during the
second half of the classroom session by moderating group work and providing
TL input for learners’ project work.
Each class has to complete four projects during the course of the year. For first
year students, these include a web site creation, a debate, a focus-on-language
project (the creation of exercises in the TL), and a newsletter presentation. For
second year students, the projects are focus on language (as in first year), a
software review, a web site review, and a more general debate around a topic that
deals with computers and society. During the two-hour class sessions, learners
begin by working in groups on authentic texts relevant to their project, while in
251

the second half each project group is supported by a native speaker, mainly to
improve pronunciation by encouraging learners to communicate more in the TL.
The weekly one-hour tutorials normally focus on the students’ individual
progress in class and the co-ordination of their European Language Portfolio that
CLCS piloted in 1998-9. The portfolio includes a language passport, where
learners evaluate their proficiency in the languages they know; a language
biography; and a dossier of work illustrating the learner’s foreign language skills.
At the CLCS, we have organised tandem e-mail partnerships since 1995, with
mixed results. We found that the official channels, the tandem dating agency and
the forums provided by the International E-Mail Tandem Network in Bochum,
were often perceived as inadequate by students. The dating agency was
sometimes not able to pair up students, due to a lack of partners with reciprocal
language combinations. Students complained that they were unable to pick a
partner themselves, according to mutual interests. Students complained that age
differences severely influenced their partnership. With forums, particularly the
German-English forum, the daily traffic of 20-30 messages or more was often
perceived as too high, and message threads seemed unfocused and meaningless to
many students.
We therefore concluded that it would be better to organise tandem partnerships
ourselves, on a bilateral basis. Together with Jackie McPartland from the RuhrUniversitat Bochum, we started organising tandem exchanges by e-mail
involving students on institution-wide language courses, and evaluated these for
the tandem network as part of a Lingua-funded project (Little et al., 1999). As we
noted in our Chapter 1, sub-section 1.2.3, the evaluation of tandem e-mail
exchanges not only gave us valuable insights into how asynchronous
communication across computer networks can support autonomous language
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learning, but it also showed us more generally what mechanisms are at work in
computer-mediated language learning partnerships.
In 1998/1999, we decided to organise tandem exchanges in the MOO. By
combining a potentially rich language environment with a rich programming
environment like the MOO, we hoped to increase the motivation of the students
to take control of, take responsibility for, and actively participate in the learning
process. As mentioned before, any project that is created in the MOO uses by
definition both language and ICT skills. As such, we see MOO technology as an
ideal complement to current ICT courses.
Jackie McPartland, our partner in Germany, had transferred to the
Fachhochschule Rhein-Sieg in St. Augustin near Bonn, and we agreed to involve
Information and Communications Technology (ICT) students who are studying a
language as part of their degree course; it was a fortunate coincidence that we
were both teaching these courses which share many similarities in terms of
content and scheduling. In recent years, we have seen more and more ICT
courses of this kind emerge at European universities to provide the necessary
workforce for computer- and communication-related positions. They appear to
share a variety of computer-related topics and a heavily scheduled class time
table with few free periods (an unusual set-up for the otherwise liberal structure
of the German third-level system, which usually gives students more choice in
their course selection).
Our pilot project in 1998/1999 was not very successful. We had used a MOO
database based on Educore, and students, even though they had an ICT
background, found it very difficult and cumbersome to use. In this context, we
should not forget that while it can be an advantage to carry out a project with
computer-literate learners, this can at the same time be a drawback, as students
have much higher expectations of interfaces and functionality. ICT students are.
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in our experience, well-acquainted with 3D multi-player games on the Internet
(Kuri, Wiedenhoff, & Gieselmann, 2000); in the German computer culture “LAN
(Local Area Network) Parties” are quite popular, which allow similar but faster
and more competitive games among the student population.
We found it difficult to synchronise classroom hours for the project, so we
encouraged our students to use the MOO outside classes and arrange a meeting
with their partner, which we assigned at the beginning of the year, by e-mail. The
result was that hardly any students connected to the MOO, and even less
managed to set up a meeting with their partners. We had no automatic data
collection mechanism in place, and learners did not produce any session
transcripts, so we were unable to collect data from this first project.
However, we obtained vital insights into the organisational difficulties of setting
up the project, and so decided on another project in 1999/2000. We started
organising the project well in advance, and agreed on 10 weeks between October
and December 1999, which was within the term structure of both institutions.
Jackie McPartland had to go on maternity leave, so another teacher, Peter Kapec,
took over her classes. During the summer of 1999, the three of us met regularly in
the MOO and discussed MOO technology, pedagogy (learner autonomy and
tandem learning), and practical considerations (topics, tasks, scheduling, etc.).
We also agreed on similar booklets (see Appendix C), containing a detailed
technical and pedagogical introduction, and printed versions of the MOO topics
we prepared. These booklets were discussed during initial introductory
workshops in class. By using the MOO as a location for teacher collaboration, we
became much more aware of the advantages and disadvantages of the system.
The process of agreement or synchronisation, of finding a common ground, is as
vital as in a team-teaching set-up, although both teachers still remain solely
responsible for their classes.
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We both followed a project-based approach to our language course. This means
that Irish ICT students would be required to produce four group projects during
the year, which in second year are all computer-related. In Germany, ICT
students were asked to produce a number of individual projects during the year.
Both our courses consisted of two weekly class hours plus one hour in the
computer lab. We decided to use this single hour for our MOO exchanges, and
the German side managed to accommodate our class schedule. In this hour, our
plan was to use half of it to talk German and half to talk English. We both
managed to organise sufficient lab space, and both departments were more than
helpful to support us, although during the first two sessions our Irish side had to
use a smaller lab with only 10 workstations. During the course of the project,
several students on both sides connected from their private machines at home or
other computer labs on campus (there is evidence from diaries and transcripts that
some students even connected when they were out sick).
We chose to involve the second (which is also the final) year ICT students from
Ireland, and first year German ICT students. The German students had scored
highly on their entry test and thus represented the higher proficiency group in
their year. This compares to a rather low language proficiency in the Irish ICT
students. Right from the outset, we therefore had to contend with this difference.
On the Irish side, we had 29 students, on the German side 22 students. As in our
e-mail project, we decided to double-date remaining students, i.e. creating 2+1
groups. This was also our strategy in case students did not turn up for class and
needed a temporary new partner. For example, if a learner’s partner did not show
for the MOO session, she could join another group for that session. During the
course of the project, some students also decided to form bigger groups, such as
2+2 or 2+3.
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Students, to the extent that of course all students needed to be involved, were able
to select their partners (this process had been suggested by the students
themselves). To this end, the German students sent me short e-mails with some
personal information (name, age, hobbies, interests, etc.), and this list was then
handed out to the Irish students who selected their partner. Students repeatedly
mentioned during the project how important that was. It seems that the actual
shared interests are less important than the fact that they are given control and
responsibility for their partner. We assigned tandem pairs to virtual MOO rooms,
so that the initial process of finding the partner would take less time. All students
were asked to agree to the data collection, and with two exceptions, all students
signed this agreement; this concluded the institutional preparations for the
project. All students were made aware that the data was to be used for a research
project.
From a technical perspective, we decided on several changes. First, we switched
to a different MOO database. By the summer of 1999 the EnCore database, with
its new web-based interface, had been published, and it was not only more userfriendly, but also more administrator-friendly. We set up our own private MOO
for the project, CLCS Campus, on a Pentium II PC with 333 MHz and 256 MB of
RAM running Linux Red Hat 5.2.1 created 22 virtual rooms or study areas for
the project, each according to a different colour, with appropriate backgrounds.
The study areas served mainly to channel communication, a vital component in
synchronous online discourse (see our discussions in Chapters 2, sub-section
2.2.2, and 3, sub-section 3.3.2).
In each room, learners found hyperlinks to four different ICT topics (see
Appendix C), each with bilingual support in English and German and hyperlinks
to authentic texts and other resources on the Internet. We had discussed these
topics during the summer, and they were related to topics that were treated in
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some form in class. However, we also made it clear from the beginning that the
topics were only an incentive; students were free to discuss other topics if they
considered them to be more relevant. We also included a link to a picture gallery,
containing photos of all the students in Germany and Ireland who took part
(again, this had been suggested by the students). These photos were only marked
with a code, not the actual students’ names, first to protect their identities, second
to use these photos for project work (in the first project, we encouraged them to
describe themselves and then have their partner find out the appropriate photo
from the list).
All learners were made builders by default, as we wanted them to be able to
participate in the virtual environment. The administrative side of the set-up was
facilitated by the intuitive interface in EnCore. Setting up our students with MOO
characters was a matter of minutes, and building the virtual locations was equally
simple. The only change we made (with the help of Jan Rune Holmevik and
Sindre Sorensen, the programmers behind EnCore) was an automatic means of
collecting all learner logs or transcripts. This meant that after each MOO session,
I would automatically receive individual learner logs by e-mail. The complete
transcripts contain all communication, all emote commands, and all programming
commands in the text interface, from the view of each learner, which means that
the complete corpus contains at least two similar records of each tandem pair.
Altogether the transcripts form a corpus of 745,605 words. ,
Students also received a transcript of their own session after each session, which
they were able to access through their MOOmail program (for two complete
sample transcripts, see Appendix B). In addition, we used the notebook-fiinction
of the MOO, a crude word-processor, as a learner diary. Similar to Dam’s
classroom (Dam, 1995, pp. 40-1), we asked students to write down what they
worked on, what went well, where they experienced problems, and how they
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intended to proceed in the following session. Throughout the project, the MOO
proved very stable. They were few technical problems with the MOO itself,
except for some time-out settings, resulting in error messages, that needed to be
changed during the course of the project. Unfortunately, these initial problems
severely reduced the number of diary entries, as learners were not all able to open
the online diary at the same time.
In our experience, if tandem work becomes a separate issue, outside of normal
class hours and irrelevant to course work, it very quickly becomes unfocused and
students run out of ideas: it is a misconception that just being able to
communicate with a native speaker alone provides enough stimulus and
motivation to collaborate. Curricular and institutional obstacles need to be
resolved, such as the booking of labs and technical support. The more tandem
work becomes an integral part of the course, the more students are likely to see
the exchange as a meaningful learning partnership. If students share a course
agenda, even only in some areas, the partnerships become more focused and
stable. Teachers should also think about mechanisms for data collection and
implement them. Shortly before the beginning of the project, teachers should
produce booklets or leaflets containing tandem principles and technical
information, and plan induction workshops at which these would be introduced
and discussed.

4 .1 .2 Facilitation and support

Once the MOO project started, the work for us teachers was not over, although
there was a noticeable change of role, compared to the classroom. While students
are working in the MOO or even on e-mails, the teacher’s role as a dispenser of
knowledge disappears almost completely. Especially in tandem MOO projects,
any interference by the teacher may be seen as an intrusion (cf. Donaldson &
Kotter, 1999). Students are so involved with their partner that they may not even
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request offline assistance from their peers. Our interference during the one hour
MOO sessions was basically limited to the following activities:
• Starting the session, making sure that every student was connected; helping
with password problems.
• Monitoring that all students were active. The Who-list in the MOO not only
gives information about who is connected, but also about how long students
have been inactive (idle). Inactivity was due either to the fact that students had
technical problems or that they were multi-tasking, i.e. accessing other
programs, for example because their partner had not turned up. In that case, we
would suggest to students that they should join other groups.
• Announcing the switch to the other language. In Chapter 1, sub-section 1.2.3,
we emphasise the bilingual format of tandem learning. This was also a major
principle of our exchange, so after about half an hour we made a system-wide
announcement to switch languages.
• Announcing the end of the session and suggesting a learner diary entry. In
some cases, students continued their exchange in the MOO long after we had
left the class.
Near the end of the project, we distributed a questionnaire to our students (see
Appendix D), and some time after the project, in early 2000, we conducted online
semi-structured interviews (see Appendix E) in the MOO with 9 Irish and 1
German student. Throughout the project and the data collection afterwards,
students showed strong support and encouragement for the project.
We did not ask learners to follow up on the synchronous communication with
some sort of written task, such as using the session transcript to prepare a
vocabulary list or summary. While this is certainly desirable and can help to
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provide more structural coherence, this is only feasible if both institutional
partners agree on a common framework for continuous assessment and
evaluation. If deliverables are only graded by one institution and not by the other,
the reciprocal partnership becomes unbalanced. However, we plan to introduce
follow-up tasks in an asynchronous mode in a new project in 2000/2001. Teacher
intervention and pressure to provide results was thus very limited. We did not
want to interfere with learners’ topics, but looking at the data after each session
allowed us to address problems such as bilingual content before the next session.
It is near impossible to monitor what learners are discussing during each session.
However, we noted that instances of adolescent behaviour such as obscene
language were extremely rare, and were met with strong opposition fi*om
classroom peers.
We had learnt some lessons from the previous MOO project and e-mail projects.
The introduction of diaries is important so that learners can keep track of what
they have done in the sessions. The automatic transcript function serves the same
purpose; in addition, it is indispensable for a complete collection of linguistic
data, which had been a notorious problem in our e-mail projects.
It is also advisable to give students initial mini-projects they can work on. This
can help them to focus their discussion and avoid aimless “chat”. Learners in email projects repeatedly told us how difficult it was to sustain a partnership as
they appeared to run out of topics to discuss. We also wanted to enable students
to participate in the virtual hypertext environment, either by just changing the
appearance of their virtual character, or by even creating objects in the TL.
All in all, it is important to check that the principles of tandem learning are
adhered to in the MOO. Bilingualism may be in danger if one side is far more
proficient in the TL than the other (which is often the case with English
combinations). Students need to give as much encouragement to their partners as
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they receive. A departure from reciprocity and bilingualism often results in a one
sided relationship, and in many cases signals the end of a partnership.

4 .1 ,3 Evaluation procedures and data analysis

We decided on the following data collection mechanisms; learner transcripts,
learner diaries, questionnaires, semi-structured interviews, and learners’ object
creations, their own participation in the learning environment. The evaluation of
projects in electronic media has obvious advantages. An e-mail environment such
as that developed by Appel and Mullen (2000) or the EnCore MOO database,
modified by the automatic logging of transcripts, will automatically collect all
linguistic data, and even format it in the process. This facilitates the easy
quantitative analysis of a comparatively large corpus. It also simplifies the
qualitative analysis of data. Looking at error correction, learning strategies, or
metalinguistic content can provide us with vital insights into the learning process
and its product.
Learner diaries, questionnaires and semi-structured interviews can help us
understand affective factors in language learning. Not only can we see what
motivational aspects are important for students, but we can explore the attitudes
and beliefs that may not necessarily surface in the actual linguistic data. Part of
this evaluation process can and should take place on an ongoing bases in class. A
crucial principle of learner autonomy is that students need to be confronted with
their own learning in such a way that they reflect on it, become aware of the
underlying processes of planning and monitoring, and define new goals for
themselves. We encouraged learners to use the diary throughout the project, at
the end of each MOO session. However, not all learners made entries every week
(partly because of technical problems mentioned above). Thus, the diaries, while
providing us with insights into the learners’ attitudes and beliefs, cannot give us a
complete picture of all learners. The questionnaire was handed out in week 5 of
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our project. It was in some respects based on the questionnaire we had used in
our e-mail tandem project (see Little et al., 1999, p. 16). As there was no time to
deal with it at length in class (as in our e-mail project, where it was used as an
awareness-raising instrument), some students did not return the questionnaire
until the end of the project. All German students (22) and all but three Irish
students (26) returned the questionnaire. The interviews were conducted online in
the MOO early in 2000, as students had problems fitting it into their class
schedule. We were therefore only able to conduct 9 interviews with Irish students
and 1 with a German student.
An additional tool of data collection was the students’ contribution to the learning
environment, i.e. what changes, if any, they made to their virtual character, and
what objects, if any, they created in the course of the project. While we
encouraged students to create objects, we largely left it to them whether they
wanted to create or experiment with any objects themselves; we never formally
introduced them to object creation.
Altogether, the project provided us therefore with a wide range of data, only
some of which we can analyse here. We have tried to protect our students’
anonymity by changing their names and where necessary, any references that
may identify them. All the learner data has remained unchanged; any
misspellings are their own. The data lends itself particularly well to a contrastive
analysis. On the one hand the questionnaires, diaries and interviews indicate
learners’ intentions, which influence how they plan to conduct the partnerships,
their attitudes to the technology and the underlying pedagogical fi-amework, and
their beliefs about how they performed and structured their tandem partnerships.
On the other hand, the linguistic data and the object creations can help us assess
how these intentions, attitudes, and beliefs were actually realised during the
course of the project sessions. We cannot be sure that what learners think they do
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(as expressed in questionnaires, interviews, and diaries) is what they actually do
(as manifested in transcripts). These two complexes of data are both important,
although they do not necessarily provide the same results. Our approach will,
where possible, triangulate the data to assess how autonomous our learners are in
terms of our three approaches outlined in Chapter 1 and how we can further
support learners to become more autonomous language learners and users.

4.2 Constructing consciousness: attitudes, beliefs, and awareness
In our first sub-section in Chapter 1 we emphasised the importance of learners’
own perceptions of the learning process. In our project, this includes their views
on the tandem learning mode and the MOO learning environment. These attitudes
to and beliefs about their own learning are particularly important when learners
are confi-onted with a new learning model such as tandem learning and a new
technical tool that in some cases provided them with their first regular contact
with native speakers. Tandem learning, as we defined it in Chapter 1, sub-section
1.2.3, places specific demands on the learners themselves. It requires them to
assume responsibility for their own and their partner’s learning, and to show
reciprocal support in their partnership. Learners’ reactions to these new
challenges significantly shape their motivational engagement. We will therefore
focus on learners’ attitudes and beliefs. In order to protect the anonymity of our
students, we have replaced their names with GER+ a number (for German
students) and IRL+ a number (for Irish students). Where we cite students’
responses, we will try to represent them as close to the original as possible, thus
retaining their misspellings and formatting.
The following structure of sub-sections is in our opinion a usefiil progression. We
will first look at leamers’ perceptions of MOO discourse as spoken or written
discourse, before exploring in more detail how leamers perceived their ability to
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monitor and evaluate MOO discourse. Two important indications of monitoring
and evaluating, self-correction and re-use of new vocabulary, are then explored in
the third and fourth sub-section, respectively. We then examine the awareness of
contrastive patterns in L1/L2 and whether any insights were gained from this,
before looking at the specific use of online diaries for the development of
metalinguistic awareness.
Our seventh sub-section will deal with the perceived benefits of MOO tandem for
language leaming. Here we will contrast MOO tandem work with traditional
approaches that learners have experienced, and explore the elements that are
particularly attractive for learners. The focus on accuracy versus fluency is
closely related to our discussion of spoken/written language and monitoring and
evaluation.
Our final sub-section focuses on the leaming atmosphere, represented by the
dichotomy of pressure and challenge. We wanted to find out whether learners
perceived as much pressure in MOO tandem work as in classroom work, and
conversely whether MOO tandem work presented a challenge to them. In this
respect, the sub-section also examines issues of flow (see Chapter 2, sub-section
2.2.2) and the ZPD (see Chapter 1, sub-section 1.1.2). We will conclude section
4.2 with a summary of our findings.

4.2.1 MOO discourse a s spoken or written communication

Let us first look at learners’ perceptions of MOO discourse as spoken or written
language, and how this perception affects learners’ views of MOO
communication for language leaming. In the relevant interview question, we
asked: “Would you describe MOO language more like writing or speaking, or
both? Why?” Learners’ responses are in Table A.l (all utterances preceded by
“You” are by the interviewer).
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Most students perceived it as a mixture (IRLl, IRLl 1, IRL15, IRL16, IRL23,
GERl), some see it as speaking (IRL5, IRL9, IRL26), and one student as writing
(IRL12). For IRL12, it depends whether a picture of the partner is available.
Reasons why it is more like speaking are: conversational style, inclusion of
virtual gestures or mimics (see Chapter 3, sub-section 3.3.1 and the emote
command), and the focus on informal language, whereas an element of writing is
a focus on spelling. IR L l6 and IRL23’s comments are interesting, as they
indicate the psychological processes that are behind learners’ perceptions. The
following example of error correction may illustrate the point:
GER18 says, "But she's studying farer away"
IRL26 says, ""further away""
GER18 says, "Yes... when I pressed return I noticed the mistake"___________________________

For these learners, MOO discourse is spoken language in the process of
formulating and sending off an utterance, at which point it is transformed into
writing, a resource or record for evaluation. As such, composition appears to be
quite a different process in the MOO than in the medium of e-mail, where
revisions are usually made before the message is communicated to the partner.
In our next interview question, we asked how this relates to language learning:
“What are the weaknesses/strengths of communicating like that for language
learning?” The responses are collected in Table A.2.
As perceived by the learners, strengths of this communication mode are:
immediate feedback on spelling, the focus on authentic language use, more
motivation, more time, less pressure, supportive partners, more awareness and
focus on grammar issues, whereas the perceived weaknesses are; focus on using
existing knowledge rather than expanding it; the problem of translation; the
problem of turn-taking and multithreaded topics; no appropriate support for
formal writing; no support for pronunciation practice; the difficulty of being
precise; and unbalanced bilingualism. While we expected some of these
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comments, we were surprised by the fact that several students obviously attended
more to accuracy in grammar and spelling than we thought. Several CMC studies
had reported that for many users of text-based communication, spelling is not
important (see, for example, Day, Crump, & Ricky, 1996, p. 300). We will
discuss the issue of accuracy and fluency further in sub-section 4.2.6 below.

4 .2 .2 Ability to monitor and evalu ate MOO d iscou rse

We explored the issue of monitoring and evaluating input further in our
interviews to find out how learners compared MOO discourse to face-to-face
native/non-native speaker discourse either in class (with our language assistants)
or in some other situation. We first asked them: “How much were you able to
monitor your own and your partner’s output when you compare it to face to face
communication in German/English (for instance with the assistants)?” The
answers are in Table A.3.
In spite of the low number of interviewees, learners show an overwhelming
preference for the MOO to monitor their own progress and keep track of their
partner’s output, as the text remains on screen or is easily available to them by
scrolling back. IRLl 1 describes in detail how the learner and his partner used this
monitoring to re-use new words. In addition, the log provides a permanent record
o f all sessions (IRL9, GERl) and the notebook/diary provided an additional
record of learner activities (IRLl2). In the follow-up question, we asked: “How
much were you able to evaluate your own output when you compare it to face to
face communication in German (for instance with the assistants)?” The responses
are in Table A.4.
There is a marked difference to our previous question about monitoring. Some
students interpreted this question in terms of self-evaluation, some in terms of
other-evaluation, such as corrective feedback. Thus some students prefer the
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MOO for self-evaluation (IRLl, IRL16), whereas a larger number of students
prefer the face-to-face feedback by language assistants in class (IRL5, IRL9,
IRL12, IRL23, IRL26). For IRL9 and IR L ll, both environments are equally
productive for evaluation, with an emphasis on the MOO for self-evaluation, and
the classroom for other-evaluation. Clearly, some learners perceived language
assistants to be better for evaluation because of the MOO’s lack of non-verbal
cues (IRLl2, IRL26), i.e. the perceived restraints of the medium, and because
corrective feedback was perceived as part of the assistants’ role (IRL5, IRL9,
IRL23). This reflects a definition of assistants as fulfilling a classroom or teacherrelated role whereas the tandem partner was regarded more as a fellow student.
We can summarise that the vast majority of learners reported that monitoring was
perceived as far more convenient and effective than in the face-to-face contact
with language assistants in class. As regards evaluation, we need to distinguish
between self-evaluation and other-evaluation. Here, other-evaluation by assistants
was perceived as more effective in the classroom, partly because of perceived
technical limitations of the medium (see sub-section 4.3.2), and partly because of
role definitions of assistants and tandem partners. Self-evaluation, however,
appears to be more effective in the MOO medium.
The ability to monitor and evaluate own interlanguage output and the partners’
LI input is crucial for the development of linguistic awareness. It affects a
number of areas, of which we will mention three: spontaneous self-correction, re
use of new vocabulary items, and the question whether any insights were gained
from the partner’s interlanguage.

4.2.3 Self-correction and awareness
Learners’ perceptions of monitoring and evaluation are closely related to the
issue of corrective feedback on the one hand, and self-correction on the other
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hand. We will discuss corrective feedback in sub-section 4.3.2, as it is more
connected with processes of negotiation and collaboration. Here we will look at
self-correction as a form of intrapersonal dialogue which is not prompted by the
partner. Spontaneous self-correction is an expression of linguistic awareness as
defined in Chapter 1 (see Masny, 1997, p. 106).
A look at the transcripts reveals a number of examples for self-correction.
Self-correction

in LI

in L2

no. of students

Irish students

16

10

15

German students

18

20

14

Table 4.1 Number of self-corrections in transcripts
In our examples (see Table A. 5), self-corrections were not prompted by partners,
thus not an instance of miscommunication (see sub-section 4.3.3). On the whole,
we can say that there is some evidence that the MOO focuses learners’ attention
on self-correction, mainly spelling. Self-correction occurs not only when they are
communicating in the LI, but also in the L2. This is even more evident in the
case of the German students, when we take into account that ten o f the German
LI self-corrections are related to the fact that they were unaware that umlauts
were missing from the program during the first four weeks. Self-correction and
other misspellings also indicate that the urge to “talk”, to compose a message and
send it off, is for many students a priority in the process of composition. Once the
message has been sent off, however, it becomes more like writing, open to
revision, and post-editing, thus confirming our observations in sub-section 4.2.1
about the psychological processes behind MOO communication and learners’
perception of its nature as spoken or written discourse.
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4.2.4 Attention to correction and feedback

Another area apart from self-correction where learners show the ability to
monitor and evaluate their own output and their partners’ input is in their use of
new vocabulary items that their partners have introduced. In question 12 of our
questionnaire, we asked students: “Have you ever consciously reused words or
phrases that your partner used?” We wanted to find out whether students were
able to transform input into intake by focusing on their partner’s input and using
it in their own production.
Responses for each of the 5 options
never

rarely

sometimes

often

Average

Total

whenever
possible

Irish students

3

9

10

3

1

2.46

26

German students

2

8

8

-

-

2.33

18

Table 4.2 Questionnaire question 12

Both groups have an average score between rarely and sometimes, although
slightly lower for German students. We also asked them: “If so, can you give
examples?” to determine whether students were able to recall any particular items
from long-term memory (see Table A.6).
Two Irish students were able to recall phrases, and two mention “verbs”; four
Irish students note that they used words immediately after their partner
infroduced them. Some answers by both Irish and German students indicate that
re-using vocabulary is seen as negative. Just one of the German students recalls
an example, and another makes a more general statement of having used “new or
nice expressions”. Clearly, more work needs to be done to encourage students to
use their partners’ input to extend their own vocabulary range. However, it is
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encouraging to note that some students reported having used vocabulary
immediately after being introduced to new phrases. This is an important
difference between our results and tandem e-mail exchanges, where we reported
that very few students actively re-used their partners’ vocabulary or were able to
give examples (Little et al., 1999, pp. 48-9). Here the immediacy of the medium,
at least to some extent, appears to have a greater potential than the e-mail
medium to encourage re-use.
As we reported in our analysis of tandem e-mail exchanges (Little et al., 1999, p.
48-9), it is difficult to assess students’ attention to input and their re-use by
looking at transcripts of exchanges. In addition, re-use is naturally more difficult
to assess when learners’ proficiency levels are very high, as in the example of the
German students. First, their vocabulary range would be wider and thus be less
likely to be enhanced by their partners, and secondly, it would not be as easy to
detect the re-use of new items in the transcripts, as they may already be part of
their active or passive vocabulary.
However, as learners taking part in the MOO project reported having re-used new
words or expressions immediately after their partner introduced them, it is
slightly easier to assess the issue of re-use in the MOO context. We can therefore
ask: what evidence of re-use is there in the transcripts? Was this re-use prompted
by a preceding translation or correction, or was re-use merely effected by the
introduction of new lexical items?
Irish students
German students

prompted
2
1

not prompted
9
5

Total
11
6

Table 4.3 Re-use of new vocabulary items
When we look at instances of re-use in the transcripts (see Table A.7), we can
summarise by saying that although we only have a small number o f examples for
re-use in the transcripts, this is higher than what we found in e-mail transcripts.
270

Re-use did not occur mainly after translations or corrections, but obviously
related to conscious processes of awareness on the learners’ part. Learners’
comments from the questionnaire show that many learners were well aware of
having re-used new vocabulary items in the course of their MOO partnership, and
that this re-use is more likely to occur immediately after items have been
introduced. Here clearly the MOO has more potential than e-mail, where the
delay between messages does not support re-use as well. Again, awarenessraising exercises and online vocabulary lists, for example produced after each
session, could help to widen learners’ active vocabulary range and transfer them
into long-term memory.

4.2.5 Insights into their partners’ use of the target language

A third area where learners demonstrate ability to monitor and evaluate input is in
the contrastive analysis of their partners’ interlanguage, which admittedly
presupposes a high degree of linguistic and metalinguistic awareness. In question
7, we asked: “7. What insights into the target language (German/English) have
you gained (if any) from reading and correcting your tandem partner’s
English/German?” Answers to this question (see Table A. 8) have been
problematic, not only in our own questionnaire, but also in our questionnaire of
the previous e-mail project (Little et al., 1999, p. 21), as some students did not
seem to understand and/or did not answer the question.
Overall, there is a higher percentage of German than Irish students who answered
question 7, and some of their comments are more specific than their Irish
partners, which may point to a higher ability for contrastive analysis and a higher
degree of awareness in these learners. Again, the problem of literal translations is
mentioned. But we also find specific comments on word order, prepositional
phrases, and the common problem of articles and cases. Several German students
mention that they perceive German to be harder to learn than English.
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As in the analysis of our e-mail data, many responses to this question are rather
general and/or reflect a misunderstanding of the question. However, it is
noticeable that many German students seem to be well aware of the problems
their Irish counterparts were faced with. Irish students report that they have leamt
about German grammar and syntax, and the use of Umlauts and “6” in a
computer environment (this may be connected to initial problems in representing
these characters in the MOO, which were solved by week 5). Students were also
made aware of literal translation from the LI to the L2, a common problem
among (especially beginners to intermediate level) language learners. Only one
Irish student (IRL26) gives an example that reflects the contrastive analysis of
both languages: learning from the transfer error of her partner this student has
become aware of the correct form in her L2. IRL12 refers to the problem of
literal franslations. In a similar answer in the interview she confirms that she
learned from correcting her partner’s English, and that she became more aware of
literal translations. This response is in line with Appel’s (1997; 1999) research on
e-mail tandem, where she observed that learners may benefit more from giving
corrections than receiving corrections.
In summary, we can say that many students indicate their awareness of the
difference in proficiency between Irish and German students, but some German
students show an appreciation of the task of learning German rather than
negatively commenting on it. German students seem to be more aware of more
concrete issues of L1/L2 transfer than Irish students. In spite of the small number
of relevant answers to this question, we can say that the principle of bilingualism
can encourage learners to focus explicitly on issues of L1/L2 transfer by reading
and correcting their partners’ L2 input. At the same time, we need to recognise
that more support needs to be given to students to fiilly exploit this opportunity.
Here, regular sessions could be helpful where actual transcripts or mockexchanges are discussed in contrastive analysis.
Ill

4.2 .6 Metalinguistic/metacognitive aw areness and the u se of diaries

In this sub-section, we would like to look at additional evidence of
metalinguistic/metacognitive awareness, both in transcripts and in diaries. We
will first look at some examples fi'om the transcripts, and second, explore the
learners’ diaries. With Dam (1995) we would agree that a learner diary can be a
particularly valuable tool to support the development of metalinguistic awareness
in learners. This can be demonstrated through reflection on and manipulation of
language. While many examples of metalinguistic awareness in our transcript
corpus refer to perceived differences in proficiency, in the diaries many learners
also concentrate on their own difficulties, plan future sessions, and evaluate past
sessions.
Let us first look at some examples of metalinguistic awareness in our transcripts
(see Table A.9a). Many examples for metalinguistic awareness deal with the
perceived differences in proficiency levels between Irish and German learners,
and we will discuss these below in sub-section 4.3.5. In our first example, IRL21
and GERl 1 briefly discuss the differences between learning English, German,
and French. In the second example, we can see an instance of LI transfer. GER21
perceives “apropros” to be “an international word”, but is then able to paraphrase
it in the L2.
Table A.9b shows an example of metacognitive awareness. IRL21 and GERl 5
discuss at some length online learning (based on the given topic 4). They
emphasise especially the use of spoken language; the existence of authentic
partners; immediate feedback; motivation and face-saving (“speaking a foreign
language in front o f a class”); and speculate about learning habits.
We mentioned in sub-section 4.1.1 that we encouraged learners to keep an online
diary of their activities, asking themselves what they had done in the session.
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what went well, what did not go well, and how they wanted to improve. These
diaries show more evidence of metalinguistic/metacognitive awareness (see
Table A. 10a and b). Several students consciously define short-term goals for the
MOO sessions. Some students use the diary to evaluate whether these goals have
been met. They define their learning agenda, and feel responsible to adhere to the
principles they themselves have defined, by using commands directed at
themselves (IRL26, GER5) or addressing the diary as a character (IRL29). A
number of students report on their strengths and weaknesses in the TL, and some
discuss strategies on improving (e.g. GER14).
The results from the diaries are encouraging. Many learners enter into a real
dialogue with themselves, planning, monitoring, and evaluating learning. Diaries
were not part of course work, as we did not have time to integrate them properly
into a bilateral framework. This also meant that not all learners made diary
entries, and not all sets of diaries were completed for each session. However,
learners’ initial diary comments are very encouraging, so that we will encourage
learners more in our next project to keep a diary, if possible in the TL. This could
possibly be in the form of a critical incident questionnaire, where students would
focus on particular moments when they leamt a new word, when they felt
uninvolved, etc., as an awareness-raising exercise.
4.2.7 Perceived benefits of IVIQQ tandem worl< for language learning
it

In our questionnaire, we also wanted to explore how students perceived language
learning in the MOO, as an expression of their personal constructs, their attitudes
and beliefs of language learning in general. We covered these issues in questions
6 and 7-9 in our questionnaire. Question 6 focuses on the perceived benefits of
MOO tandem learning for the individual learner. In question 8, we wanted to find
out how they saw the differences between MOO tandem learning and other
modes of language learning. In question 9 we wanted to know whether MOO
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tandem leaming in general appealed to them. After asking learners about these
more general attitudes and beliefs, we also asked them in questions 13 and 14
specifically about the contribution that MOO tandem leaming can make to
aspects of their specific course work. We have added some interview data, where
we asked learners whether MOO tandem work helped them more with accuracy
or fluency, with which we will conclude this sub-section.
Let us begin with question 6: “6. Do you think that your tandem work in the
MOO helps you in leaming German/English? If so, how?”
Irish students
German students

Positive
23
16

Negative
2
4

both
1
1

Total answers
26
21

Table 4.4 Quantitative analysis of question 6
Table 4.4 shows that the overwhelming majority of students perceive tandem
work in the MOO as being beneficial, although this majority is more pronounced
among the Irish students. Looking at Table A.l 1, we can say that the benefits are
seen as much in productive as in receptive skills. The comments show some
common traits among students in how they perceive tandem work to be helpful.
10 Irish and 4 German students mention vocabulary or “new words”, while
grammar is only mentioned by 3 Irish students and 1 German student. 4 Irish and
3 German students report that they are forced to employ what one student calls
“real time thinking”, to be forced to react quickly, as one o f the strengths of
MOO communication. Several students refer to MOO language as direct
communication, although IRLl 1 interestingly negates this, in the process
emphasising the fact that MOO communication was regarded as less inhibiting
than face-to-face by providing some kind of anonymity. The students’ alternate
use of speaking/writing/talking etc. also confirms that students perceived MOO
language somewhere between spoken and written discourse.
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A large number of students stress the opportunity to communicate with a “real”
native speaker, to use real expressions and phrases. This refers to some aspects of
our concept of authenticity that we discussed in Chapter 1.1.3. MOO discourse is
contrasted with exam language or discrete language items used in the classroom;
even more so, some students imply that MOO lessons are not perceived as
“normal lessons” or “class work”. A smaller number of students also expresses a
strong belief that learning through (oral) conversation is the best way to leam a
language. This may have been influenced by the fact that those students had
reported that they had stayed for an extended period in the TL community.
Some students also report the importance of corrective feedback and repair
strategies by their partners. Many students show that they are well aware of the
tandem principle of reciprocity, but although one student emphasises the tandem
principle of bilingualism, another student regards this as the major reason why
the exchange was not perceived as profitable. This indicates one of the major
problems in all MOO exchanges: the amount of German content was far lower
than English in the transcripts. Another problem is the delay between typing and
receiving the message onscreen, the problem of tum-taking. As we noted in
Chapter 3, section 3.4, tum-taking can be a problem, particularly for beginners
and in larger groups, and strategies may only develop over time.
We have seen that students not only refer to issues of language use (access to
more colloquial expressions and more authentic language material), but also
language learning (how a language is learnt). MOO communication is viewed as
a hybrid of spoken and written discourse, although many students refer to the
immediacy and directness of the medium. Most students did not report any
difficulty in regulating the exchange so that TL input was not beyond the ZPD as
defined in Chapter 1, sub-section 1.1.2. An exception is IRL19 who was
completely overwhelmed by the German input, and found it impossible to
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regulate the exchange so that he could profit from it. The fact that students report
that the MOO exchanges help them to think in the TL is an interesting fact, as it
points to some form of immersion or absorption in the learning process and
increased linguistic awareness. One aspect of MOO discourse that was seen by
students as vital for tandem language leaming, their perception of MOO
discourse as spoken/written language, has been treated in sub-section 4.2.1 and
their perception of the MOO as a stress-reduced environment that was indicated
in their answers to questionnaire item 6 will be treated separately in sub-section
4.2.7.
In question 8, we asked: “8. What do you see as the main differences (if any)
between tandem language leaming in the MOO and other methods of language
leaming you have encountered?” Responses are listed in Table A. 12.
The main differences Irish leamers mention are the need for improvisation (IRLl,
IRL3, IRL9, IRL13; IRL17); the ability to get correct translations (IRL2); to
receive and give immediate support (IRL2; IRL3; IRL4, IRL22, IRL27, IRL28);
the mere novelty value of the medium (IRL6) and of meeting someone new
(IRLl4); the emphasis on the spoken language (IRLl2) and language use (IR L l6,
IRLl 7, IRLl 8, IRL29); the exchange with native speakers of the same age and/or
a different culture (IRLl5, IRL20, IRL23, IRL24, IRL25); the combination of
leaming, conversation, and technology (IRL21); the good design of the MOO
(IRL21); the encouragement to prepare sessions (IRL26); the ability to focus on
leaming (IRL27).
Some students obviously misunderstood the given topics as obligatory, not
optional (IRL4); the MOO lessons were also perceived as less stmctured or
disciplined than traditional methods (IRL8, IRL13, IRL16). IRL19 notes the lack
of reflectivity in MOO discourse; again, this leamer was apparently unaware of
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the availability of transcripts and diaries for reflective work. Another drawback is
the lack of support in giving explicit rules (IRL25).
The German learners share some of these views. They mention the immediacy of
the medium (GERl, GERIO, GER21); the focus on grammar rather than speaking
(GER4); the contact with native speakers (GER5, GERl3, GERl 5, G ER l9,
GER21); the freedom of choice (GER8, GERl 6, GERl 7, GER22); the need to
focus or concentrate (GERIO); the focus on language use (GERIO, G ER l3,
GER15, GER18, GER21); reciprocal support (GER13); and the need for selfmotivation and decision-making (GERl 7). GERl 1 sees the strength of the MOO
in its middle position between spoken language and writing, in that the MOO
gives the learner just enough time to formulate a message.
Some German students deplore the lack of partner support (GER2); the slowness
of the exchange (GER2); the perceived difficulty of writing as compared to
speaking (GER3); the dependence on their partner (GER6); the difference in
proficiency levels (GER7); the focus on speaking rather than grammar and
spelling (GERIO); and the lack of practice in pronunciation (GER21). Some
students preferred traditional activities such as reading and comprehension
(GER9, GER20).
Overall, for many students tandem learning in the MOO is an enjoyable and
interesting way of language learning. It is particularly noticeable that many
elements that have for years been viewed as essential advantages of modem
classroom practice, such as authenticity, the focus on language use, the
importance of negotiation and collaboration, and in general the leamercentredness of the classroom, have obviously not been realised in modem
classrooms as much as we would like to see it. In this respect, the responses by
both Irish and German students shed a poor light on current educational practice
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in language classrooms, as many of the elements they mention should by now
have become common features of the modem language classroom.
In question 9, we asked: “9. Does tandem language learning in the MOO appeal
to you? If so, why? Or, if not, why not?”
Irish students
German students

Positive
19
13

Negative
4
4

both
2
3

Total answers
25
20

Table 4.5 Quantitative analysis of question 9

On the whole, we can say that tandem learning in the MOO appealed to both Irish
and German learners, although German students found it slightly less appealing
than Irish students. Many reasons they give are similar to the answers they gave
in question 8. A detailed analysis of the data in Table A. 13 shows some common
elements. Students mention aspects of tandem leaming and more technical
features of the medium. Some emphasise self-paced leaming and reciprocal
support (IRLl, IRL3, IRL12, IRL25, IRL27). Learners find the MOO sessions
fun (IRL15, IRL16, IRL17, IRL21, IRL23, IRL26, IRL27),interesting (IRL9,
IRL4, IRL12, IRL14, IRL20, IRL21, IRL23), and productive (IRL16, IRL17).
One student mentions the great potential of this type of leaming (IRL22).
Another student emphasises the importance of similar age groups and study
areas/interests (IRL24). Intercultural issues are also mentioned (IRL2).
Again, the fast response/feedback of the MOO medium is also an important
factor (IRLl). In this respect, the challenge to have to cope with their own
resources under time pressure is perceived as a strength (IRL3, IRL29). The
atmosphere in which leaming takes place is more relaxed (IRL13).
German students focused on the fact that they could communicate with native
speakers (GERl, GER3, GER6, GER7, GER16, GER19) or even compared it to
immersion in the TL community (GER8); one student praised the collaborative
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and goal-oriented element of working with people from another country on
meaningful computer topics (GER18). They also mentioned the elements of fun
(GER4, GER6, GER20), motivation (GER6, implied in GERIO), diversity
(GER17, GER18, GER21, GER22), and individual learning (GER21). One
student emphasised the importance of using the language, o f applying existing
knowledge and evaluating it (GERIO) or learning new idioms (GERl 1). A
certain level of anonymity is also perceived as a strength (GER4).
Students’ criticism is directed against the difference in proficiency levels and/or
lack of reciprocal support (IRL18, GERl 3, GERl 7), the perceived pressure to
focus on given topics (IRL4, GER5), the non-productive nature of MOO
discourse (GER2, GER9, GER20), the chat environment itself (IRL8) and the
problem of turn-taking (IRL2).
Although students mentioned perceived benefits of MOO tandem learning in
previous questions on our questionnaire, we wanted to find out in question 13 and
14 how learners perceived benefits for course work, particularly for projects,
written submissions and oral presentations. In question 13, we asked; “ 13 Do you
think the MOO work has helped you with your projects? If so, in what area(s)?”
We gave leamers the option between course topics, written submissions, and oral
presentations, to assess whether they perceived the benefits to lie in topicoriented discourse, written or oral discourse, and how these relate to normal
classroom work and exam formats. These are the answers that students gave:
Irish students
German students

course topics
8
4

written submissions
5
2

oral presentations
5
5

Total
22
17

Table 4.6 Questionnaire question 13
In their comments (see Table A. 14), Irish students perceived the MOO exchange
to be valuable for project topics, although they found it less valuable for oral
exams and written submissions. German students also see the main value of the
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MOO exchange in project work, but similarly in oral presentations. It is,
however, difficult to decide whether our results are due to the MOO exchange
itself or the partnership in general, as the transcripts and diaries show that many
students extended their partnerships to e-mail and file transfers. Several students
mention the sharing of web pages (IRL9, IRL16, IRL24), and the intercultural
exchange in general (IRL12, GERl, GER21).
We also asked students the reverse question: “ 14. Do you think you were able to
help your partners with their projects? If so, in what area(s)?”, with the same
options and a space for comments. This was the result:
Irish students
German students

course topics
5
3

written submissions
3
3

oral presentations
-

5

Total
18
19

Table 4.7 Questionnaire question 14
In their comments (see Table A. 15), most of the learners note that either their
partners hadn’t asked them or they were for some other reason unaware of their
partners’ projects. Nevertheless, some Irish students thought they had helped
their partners most with course topics, whereas some German students hoped to
have helped their Irish counterparts with oral presentations. A possible
explanation could lie in the perceived difference in proficiency levels, but the
amount of material is insufficient to make any further claims. It is clear from the
answers to question 13 and 14 that many learners failed to exploit the exchange
consciously for course work, although there is much evidence in the transcript
corpus that these topics were in fact discussed. In particular, students did not try
to inform each other of pending course work to the necessary degree. On the
whole, students were on the one hand not aware of each other’s course
requirements, and on the other hand not aware of discussing their course work in
MOO exchanges. Here more teacher collaboration on similar course topics and
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awareness-raising sessions with students may encourage more course-oriented
work.
In our interviews, we also asked: “Does the MOO help you more with fluency or
accuracy?” On the one hand, a synchronous medium like the MOO might be
expected to support fluency, but our previous sub-sections, in particular 4.2.1,
4.2.2, and 4.2.3 suggest that the written mode in which the communication takes
place, may also support a focus on accuracy. The responses are collected in Table
A.16.
IRLl and IRL5 see benefits for both; IRL9, IRL16, IRL23 emphasise accuracy;
and IRL12, IRL26, and GERl fluency. We only have a few responses, but these
indicate that the issues of accuracy and fluency are not as clear-cut as might be
expected fi'om a synchronous medium. Here, the written mode obviously
facilitates a focus on accuracy as well as fluency. These responses therefore
support the comments we made in sub-sections 4.2.1, 4.2.2, and 4.2.3, in
particular the emphasis on monitoring and self-evaluation.

4 .2 .8 Stress reduction and learner involvement

Earlier quotations from our data have repeatedly indicated the stress-reduced
atmosphere in MOO tandem learning. We explored the issue of
pressure/challenge further in our interview data, where we asked; “When
speaking German/English (the target language), did you perceive the MOO
exchanges as a pressure or a challenge, as compared to classroom or other
situations?” Here most students emphasised challenge over pressure, an
indication that they had communicated in a state of optimal flow, as defined in
Chapter 2, sub-section 2.2.2, or in the ZPD, as explored in Chapter 1.1.2.
Although interviews were conducted only with some of the students, their
answers in Table A. 17 clearly show the stress-reduced environment as compared
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to the classroom or the real TL environment (IRLl 1). It could be argued that this
was because there were no or very few demands on the learners. However, this is
not the case. Most students perceived MOO communication as a challenge, but
did not report any pressure. This was due to the fun element (IRL5, IRL26); the
focus on accuracy (IRL9); the element of working with their own resources
(IR L ll); the face-saving nature of the MOO (IRL16); intrinsic motivation
(IRL23); and the focus on fluency rather than grammatical or lexical accuracy
(GERl). The stress-reduced atmosphere is an important motivational feature of
MOO discourse, as it encourages learners to communicate more in the TL.

4 .2 .9 Summary of attitudinal data

In this section, we have looked at various aspects of language and linguistic
awareness, perceived benefits of tandem learning in the MOO, and classroom
atmosphere. A discussion of MOO discourse as spoken or written language
showed that many learners perceived MOO language as a mixture of both. This is
largely due to the fact that MOO discourse was on the one hand perceived as
direct, immediate, “natural” discourse with a native speaker, and on the other
hand used for monitoring, and self-evaluating learners’ own input and their
partners’ output, in short, activities that show linguistic awareness. In describing
monitoring, some learners’ comments indicated that MOO discourse, especially
in tandem, involves other psychological processes than e-mail. In the act of
composing a message, MOO discourse appears more like speaking, whereas it
becomes writing as soon as it appears in the output window in the MOO. This
influences self-correction, which occurs in LI as well as L2 discourse.
We also noted that there is much more indication for re-use in our transcripts than
we had compiled for our previous e-mail project. Again, we can say that the re
use of new vocabulary and expressions is encouraged by the written nature of
MOO discourse combined with the opportunity for immediate response and
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feedback. Although most re-use occurs in the immediately following utterances,
there are some examples where learners carried them over from previous
sessions. Here the transcript logs and diaries can play an important part.
In learning from their partners’ interlanguage, learners do not express as much
linguistic awareness, although one learner in particular focused on the problem of
literal translation from LI to L2. Much more prominent are examples of
metalinguistic awareness in the diary data, where learners frequently plan short
term goals, evaluate them, and enter into an intrapersonal dialogue about their
learning process. We did not have time to implement the diary frilly in our pilot
project, but will do so during the follow-up project in 2000/2001. Nevertheless,
the use of online diaries confirms the positive results that Dam (1995) has
achieved with her learners. We would even go as far as saying that the MOO
diary can achieve higher levels of linguistic awareness than a diary in the real-life
classroom, as it is embedded in an equally immediate, but in addition solely textbased communication medium.
We then discussed the perceived benefits of MOO tandem learning for language
learning in general and course work in particular. The overwhelming majority of
learners commented positively on their MOO experience. Benefits are seen as
much in receptive as in productive skills. Learners prefer it as much for its focus
on accuracy as on fluency, as much for its focus on self-awareness as for its focus
on collaboration and interaction. As was noticeable in all our MOO sessions,
learners became completely involved or absorbed in the learning process, and
these observations are confirmed by some students who reported greater attention
or focus on the learning task. When learners compare learning on the MOO to
traditional language learning methods, it becomes apparent that current classroom
practice has fallen far short of many educational goals not only of learner
autonomy, but also the communicative approach. Here MOO tandem shows what
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effects personally meaningful interaction with native speakers can have on
motivation and awareness.
Our learners were less precise in their comments on the benefits for course work.
This was not to be expected, as there was insufficient time to prepare more
focused tasks or provide more information. This issue clearly needs to be
addressed, as learners were not sufficiently aware of their partners’ course-work
and were in many cases unable to relate MOO work to required course work.
By looking at interview data, we noted that MOO discourse was perceived to
support the development of accuracy as well as fluency. While this may be
surprising for a synchronous medium, the written mode of communication
obviously redresses the balance here. The variety of learners’ answers, as in
many comments on previous awareness-related questions, shows that in terms of
individual learner types and learning strategies, the MOO can be adapted to
different styles. More detailed research, for example on the way the MOO is used
and perceived by impulsive and reflective learners (as explored, among others, by
Ridley, 1997, pp. 61-111) in different ways, appears to be promising.
We concluded the section with a brief look at the classroom atmosphere. Here
learners reported increased confidence in using the TL, and there are strong
indications that in many cases, partnerships reached levels of “optimal flow” or
communicated in the ZPD. While many learners perceived some challenge, there
was little or no pressure. Learners perceived not only less external pressure such
as institutionalised assessment, but also less peer pressure and classroom
interference. The fact that all learners shared similar objectives and a certain
amount of anonymity and detachment encourages learners to express themselves
more clearly. We can summarise by saying that one of the central concerns of
learner autonomy, raising awareness of the learning process and language itself,
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can be realised very effectively in the MOO, most likely due to its combination of
immediate communication with the written medium.

4.3 Collaboration and interaction
In Chapter 1, sub-section 1.1.2, we focused on the importance of collaboration
and interaction for language learning. In this sub-section, we will look at some of
the factors that are of vital importance in a tandem partnership. Our first sub
section will focus on topic negotiation. Here we will look at the topics our
learners discussed, but also examine who initiated the topics and how they were
initiated. In our second sub-section, we will look at error correction, which had
been a prominent form of reciprocal support in our e-mail data (Little et al.,
1999). Our third sub-section will deal with repair strategies by learners. When
communication breaks down or some other form of miscommunication occurs,
learners will employ various strategies to repair deficient discourse so that
communication can resume. In our fourth sub-section, we will look at input
modifications. One of the central ideas underlying the Vygotskian ZPD, and
indeed tandem learning, is that the native speaker provides some form of
scaffolding that not only makes communication possible, but also supports
learning. This process of adaptation requires some effort on the part of the more
knowledgeable peer, i.e. the native speaker, as she needs to find the right level of
adaptation that still challenges the non-native partner without making it too
difficult, in which case no or very little learning would take place. Our fifth sub
section deals again with a central principle of tandem learning, the principle of
bilingualism. Throughout the exchange we noted that much more communication
took place in English. Although this was not desirable, it was to be expected,
given the huge differences in proficiency between the two groups of learners. We
will therefore take into account how leamers perceived the difference in
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bilingualism, using transcript, interview, and diary data. Again, we will conclude
the section with a summary of our findings.

4.3.1 Topic Negotiation

In this sub-section we looked at the topics that the learners discussed. As
mentioned in sub-section 4.1.1, we had prepared four topics for our students, but
made it clear that these were only optional topics for discussion. We will
therefore first direct our focus on what topics our learners discussed with their
partners. Secondly we want to explore whether native speakers or non-native
speakers initiated the topics, and how topics were initiated.
In question 1 on our questionnaire, we asked learners: “ 1. What kinds of topics
have you discussed with your tandem partner?” Their responses (see Table A. 18)
show that they discussed the following topic areas: (i) aspects of personal life; (ii)
aspects of intercultural comparisons between Germany and Ireland; (iii) aspects
of information technology; (iv) aspects of course work. In the first category,
students discussed hobbies, interests, and weekend activities; in the second
category students were comparing Germany and Ireland on a number of levels:
local environments, study conditions, festivals; in the third category learners
discussed computer games, computer tools for music, computer history, computer
hardware; and in the fourth category learners talked about project topics, course
structures and assignments. These topic areas are largely supported by the
transcripts. As can be seen from the students’ answers, these four categories are
not clearly separable, but in many cases interrelated. It is not surprising that
private discussions were often triggered by current events: two such examples
were the MTV Music awards ceremony that took place in Dublin and the falling
of snow in Bonn, an unusual event for Irish learners. There is little evidence in
the questionnaire that language leaming was discussed as a topic, although we
noted at various points in section 4.2 that there is ample evidence fi-om the
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transcripts that learners discussed language learning with their partners. While we
do not want to quantify transcript data, we can say that we have evidence in these
answers and the transcripts that learners discussed project-related work more than
we reported in sub-section 4.2.7.
What these examples illustrate is that topics often have a strong personal
dimension; in the transcripts we can even find examples for highly sensitive
topics such as drug habits. Here the MOO obviously provides enough anonymity
on the one hand, and encourages interpersonal relationships. In terms of tandem
learning, learners discuss matters that they can relate to personally meaningful
experience. This personal dimension is one of the great strengths of tandem
learning, and is confirmed by our results in section 4.2.7 and the results of our
previous tandem e-mail study (Little et al., 1999, p. 19).
A second area we want to look at is topic initiation. Topic initiation in foreigner
talk discourse (FTD), as reported by Long (1981), is usually initiated by native
speakers, and in many cases they use questions to do so. For our purposes, we
wanted to find out whether this also holds true for FTD in tandem in the MOO. In
our analysis, we only focus on a small section of Long’s (1981) research.
When analysing the transcript corpus, we came to the following results:
Irish students
German students

T linL l
105
51

by question
85 (80.95%)
45 (88.24%)

TIinL2
32
120

by question
27 (84.38%)
99 (82.5%)

Table 4.8 Topic initiation by students
We can say that the total number of topic-initiating moves in German and English
is nearly identical. As learners communicated much more in English than in
German, this might indicate that while there is a similar breadth of topics, these
are discussed with more depth in English, i.e. the TL of the more proficient
German learners. There are large differences between the groups. The German
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students initiated topics far more often in the L2, while Irish students preferred
the LI to initiate topics. This is not surprising, for two reasons. First, we
mentioned that learners spoke more English than German, so the total number of
topic initiations in English (225) versus the total number in German (83) is to be
expected (we will look at the imbalance in bilingualism in sub-section 4.3.5).
Secondly, the German learners’ level of English was very high, and this might
indicate that they were proficient and confident enough to initiate more topics.
As in Long’s (1981) study, we found that a high percentage of topics were
initiated through questions which are particularly suited for topic negotiation in
FTD, as they signal, encourage or even demand a response fi'om the non-native
speaker (see Goody, 1978). The subjects in our study used them to a lesser degree
than Long’s, who used questions in 96% of topic initiations in FTD and 62% of
native speaker-native speaker discourse. We can also see that learners used
questions less when they were communicating in English.
However, two results are quite in contrast to Long’s study. In our study, German
learners used far more topic initiations in their L2 than in LI. As we noted before,
a reason for this could simply be the much higher amount of English that was
spoken. Secondly, the German learners were initiating more topics in their L2
than the Irish leamers in their LI (English). This is highly unusual, and a more
detailed analysis of this phenomenon promises to be usefiil not only for MOO
discourse, but mechanisms of tandem learning in general.
It is noteworthy that the percentage of Irish students initiating topics in L2 is
reasonably high compared to German LI topic initiations, even though the
proficiency levels between the groups were quite dissimilar. This is encouraging
for fixture projects. We can also note that topic negotiation takes place in a very
short number of tums. This confirms previous CMC research that we mentioned
in Chapter 2, section 2.3, that decision-making in CMC is realised in fewer tums
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than in face-to-face communication. Rarely have we noticed any alternative
suggestions for topics or even modifications of suggested topics, although we
will not quantify the data in detail here.
We can summarise by saying that learners discussed a variety of topics during the
MOO sessions. They did not discuss course-work related topics exclusively nor
did they “chit-chat” for any extended amount of time. Here we can see one of the
strengths of tandem learning: it encourages content-driven discourse that is of
interest and concern to both parties. Our discussion of topic initiation in MOO
discourse indicates that topic initiation within a reciprocal tandem learning
framework has different implications fi'om (one-sided) FTD. We noted that, in
general, learners did not use questions as often as Long’s (1981) subjects, and
that the German learners used more topic initiations in English than their Irish
counterparts.
4.3.2 Error correction and encouragement
We have noted in our sub-section on self-correction that some students used the
output window in the MOO for post-editing their input. In our analysis of error
correction, we wanted to find out how much support learners gave and received
in the form of error correction.
In our questionnaire question 2, we asked: “What aspects of your tandem
partner’s English/German do you correct in the MOO, or help him/her with
most?” We also asked the reverse question: “3. What aspects of your
German/English does your partner correct in the MOO, or help you with most?”
In Table A. 19, we compile the responses to both questions, as they can show
differences and similarities between leamers’ perceptions of error correction and
their partners’.
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There are a few partnerships where both students mention similar items: IRL3
correcting GER2 (prepositions); G ER ll correcting IRL16 (verbs/tenses); IRL24
helping GER17 (colloquial expressions/slang); IRL29 correcting GER22 (helping
with new words, spelling) and vice versa (grammar). In the majority of cases, the
comments are too general to make any further claims. This was expected, as the
same question on our e-mail questionnaire had returned similar results (Little et
al., 1999, p. 19).
The responses by learners may suggest a high degree of error correction.
However, we found very little evidence for error correction in the transcripts.
Some learners marked corrections similarly as in our previous e-mail project,
while other corrections were unmarked (see Table A.20)
In the following table, we can see the actual number of corrections in the
transcript data. Those corrections that were made for learners other than the
selected partner are in brackets.
Corrections by
Irish shidents
German students

spelling
2(2)
6(3)

idioms/styles
7(1)
10 (3)

morphology
2(2)
15(4)

syntax
-

2

Table 4.9 Actual number of corrections in transcripts

We can safely say that there is very little evidence of error correction in the
narrower sense in the transcripts, although some partnerships were more active in
error correction than others. Our analysis of error correction and learners’
comments confirms, nevertheless, some observations we made earlier in sub
section 4.2.2 on evaluation. On the one hand, several learners obviously do not
see it as part of their role in a MOO tandem partnership to correct each other, but
emphasise instead the communicative function of the exchange. In this context,
students often perceive error corrections as a disturbance of communication flow.
There was also very little evidence of learners making general comments
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regarding their partners’ errors, or explicitly co-ordinating correction strategies
(see Table A.21).
This should not be interpreted as a complete lack of error correction nor of
reciprocal support. As we have mentioned before, learners used other channels
such as e-mail, IRC, and ICQ to communicate, and there is evidence in the
transcripts and diaries that learners regularly used e-mail to exchange files and
correct each other’s drafts for course work.
In addition, support can be and has been provided in a number of other ways.
Some students were asking for and giving direct translations of unknown words,
an issue we will not explore in greater detail here. An important element of
reciprocal support in the MOO is the encouragement they give each other. In
Table A.22, we have compiled examples from the first three sessions. The mutual
encouragement of learners is noticeable throughout the project. In many cases,
learners became more confident as the exchange progressed, and Irish students
apologised for their lower proficiency level much less than in the beginning. This
certainly contributed to increased levels of confidence as discussed in sub-section
4.2.8.
In summary, we can say that there is very little evidence of direct error correction
in the transcript corpus. Some partnerships used this form of reciprocal support
more than others. In commenting on error correction in the relevant questions on
our questionnaire, very few partnerships show similarities in the areas where they
corrected each other. Not least because we included other areas that the partner
“helped with” in the question, some students may have included support
mechanisms apart from error correction here. There is some indication that error
corrections were perceived as interruptions to the communicative flow of
conversation, and some lack of corrections may be due to the perceived role of
the tandem partner as discussed in sub-section 4.2.2. We also argued that other
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forms of support such as encouragement were more important. We will explore
other forms of reciprocal support, such as repair strategies and input
modifications in the next two sub-sections below.
4.3.3 Repair Strategies
On the basis of our observations in our previous sub-section on error correction,
we would expect repair strategies to occur more often in our exchanges than error
corrections, as repair strategies are a direct consequence of a breakdown in
communication, as opposed to the mere occurrence of a deficient form. We will
therefore look at repair strategies in some more detail.
In questions 4 and 5 in our questionnaire, we focused on repair strategies that
were used by learners to resolve instances of miscommunication. Gass and
Varonis (1991) have suggested a useful taxonomy of problematic
communication. In it, they distinguish between non-engagement and
miscommunication. Non-engagement implies talk avoidance and includes
instances such as non-communication (for example avoiding native speaker
contact) or communication break-off (when a native speaker stops
communicating with a non-native speaker). Miscommunication implies that
either a misunderstanding (a wrong interpretation) occurs or some form of
incomplete understanding, either in the form of non-understanding or partial
understanding (see Milroy, 1984). Within this context, repair strategies come into
play when there is incomplete understanding. These strategies take the form of a
negotiation of meaning, and comprise overt requests for clarification, self- and
other-repetitions, either in the form of exact or semantic (paraphrasing), complete
or partial repetition. In bilingual contexts such as tandem learning, code
switching may also occur, where words or phrases are directly translated.
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Donaldson and Kotter (1999) have distinguished between active and evasive
strategies. Within their framework, active strategies are more or less synonymous
with our definition of repair strategies, whereas their category of evasive
strategies such as ignoring utterances, changing topics, and guessing at the
meaning needs more clarification. Ignoring utterances and changing topics are
certainly instances of non-engagement in Gass and Varonis’s (1991) sense.
Guessing at the meaning, on the other hand, always attempts to maintain
conversational coherence, the hearer who guesses certainly remains engaged. At
a later stage during the conversation, guessing will either result in complete
retrospective understanding, or in some form of miscommunication in Milroy’s
(1984) sense, either non-negotiated as misunderstanding or negotiated as partial
understanding.
Donaldson and Kotter (1999), in their analysis of communication repair strategies
in the MOO, concluded that active strategies, such as translation or paraphrasing,
were far more prominent than evasive strategies in situations where MOO
communication seemed to break down. Evasive strategies such as ignoring
utterances, changing the topic, and guessing at the meaning were far less
frequent. We expected a similar outcome in our questionnaire data. It is important
to note that, as in previous tables, not all of the subjects answered all the
questions. Therefore we will give the total number of responses for each option,
as well as an average mark, calculated by multiplying each result with the
fi-equency value, adding each multiplication and dividing it by the total number of
responses for each section. Students were also able to include comments with
both question 4 and 5. We asked in question 4: “What did you do when you did
not understand what your partner was saying in your target language,
German/English?”
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change the subject
ignore what s/h e said
guess the meaning
ask partner to repeat
ask partner to say it in other words
ask partner for a translation

Frequency (l=very low, 5= very high)
Responses for each of the 5 scale points
1
2
3
4
5
16
1
3
1
0
7
8
3
2
0
1
7
5
7
3
6
1
4
6
4
4
3
4
5
7
3
1
9
6
6

Average
(1-5)

Total
Responses

1,48
2
3,26
3,05
3,35
3,68

21
20
23
21
23
25

Average
(1-5)

Total
Responses

1,05
1,18
2,85
2,9
4,14
2,74

19
19
20
20
21
19

Table 4.10 Question 4- Results for the Irish group (26 subjects)

change the subject
ignore what s/h e said
guess the meaning
ask partner to repeat
ask partner to say it in other words
ask partner for a translation

Frequency (l=very low, 5= veiry high)
Responses for each of the 5 sea e points
1
2
3
4
5
18
1
0
0
0
0
16
3
0
0
1
3
2
11
3
2
4
6
5
3
1
12
2
1
5
4
5
4
3
3

Table 4.11 Question 4- Results for the German group (22 subjects)
The evaluation of the relevant sections in our questionnaire presents a more
complex picture than Donaldson and Kotter’s (1999) findings, although there are
some similarities. In detail, the data suggests that the students rarely used evasive
strategies. Topic changes because of non-communication were avoided, as was
ignoring the partner’s utterance (although both were more acceptable to Irish
students). Guessing the meaning was far more acceptable than suggested in
Donaldson and Kotter’s findings (1999), and it is by far the most unobtrusive
strategy of the three: communication flow would not immediately be affected,
and the guess might, at least at some point, result in partial'understanding.
For those repair strategies that clearly involve negotiation of meaning, the results
are less pronounced, although overall they are valued higher than the first two. It
is important to note that the option “ask partner to repeat” is technically
redundant in a MOO, where the previous text messages are at all times accessible
to the learner. Only two (Irish) students noticed this issue and commented on it.
The questionnaire results show that the demand for repetition is not
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psychologically redundant. However, repetition not only has a repair function,
but can also be used to prevent communication problems from arising (Pica &
Doughty, 1988). In synchronous discourse, repetition may also be used simply to
gain time while decoding previous utterances, and it may therefore be a
consequence of the written mode that is used. However, the transcripts reveal that
students used exact repetition only in very few instances. It may therefore well be
the case that the question was understood to refer to paraphrasing rather than
exact repetition.
It is interesting to note that for Irish students, asking for a translation into English
was slightly more important than paraphrasing the unknown word or phrase,
whereas for German students the preferences were the opposite; paraphrasing
was far more important than translation. This may point towards a combination of
higher levels of proficiency and more advanced stages of learner autonomy in the
German students. It is, of course, easier for less proficient learners to paraphrase
in their native language, while more proficient learners have fewer problems
translating into the TL.
The comments from the Irish students show additional strategies: some reported
using Internet-based dictionaries which they would consult, and some suggest
that they asked their peers in the real life classroom for help. Learners who are
consulting either online or offline help, may need more time to decode messages
in the TL. Some students noticed that multiple topic threads impeded repair
strategies. In general, their comments show that Irish students pursued a wordfor-word translation approach to understand unknown phrases, or were looking
for keywords. The comments from the German students show that they hardly
ever perceived problems with their partner’s English. Both groups reported that
most problems arose with slang or colloquial expressions.
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In our questionnaire question 5, we also asked the reverse question: “What did
you do when you did not understand what your partner was saying in your native
language, English/German?”

change the subject
ignore what s/h e said
guess the meaning
ask partner to repeat
ask partner to say it in other words
ask partner for a translation

Frequency (l=very low, 5= very high)
Responses for each of the 5 scale points
1
2
3
4
5
11
2
0
1
1
11
2
2
0
0
2
4
4
3
5
5
1
2
4
4
3
2
2
6
6
7
2
2
3
2

Average
(1-5)

Total
Responses

1,6
1,4
3,27
3,06
3,32
2,38

15
15
18
16
19
16

Average
(1-5)

Total
Responses

1,05
1,18
3,55
2,5
3,53
3,57

19
19
20
20
19
21

Table 4.12 Question 5- Results for the Irish group (26 subjects)

change the subject
ignore what s/h e said
guess the meaning
ask partner to repeat
ask partner to say it in other words
ask partner for a translation

Frequency (l=very low, 5= very high)
Responses for each of the 5 scale points
1
2
3
4
5
18
1
0
0
0
17
1
1
0
0
4
2
1
5
8
7
3
5
2
3
4
6
1
3
5
4
11
2
1
3

Table 4.13 Question 5- Results for the German group (22 subjects)
The low number of total responses in the Irish group, together with their
comments, shows that this question had little relevance for them. They repeatedly
pointed out in their comments the high level of their partner’s English. Again, we
notice the very low significance of the first two evasive strategies for both
groups. We also notice that guessing the partner’s meaning was far more
important than the first two options, and in both groups, guessing took second
place among the given alternatives, though only by an insignificant margin.
In relation to negotiated meaning, we see that Irish students said they requested
exact repetition more often than the German students, although, as mentioned
before, the learners’ interpretation of repetition is unclear, as the transcripts show
very little evidence of it. Nevertheless, for the Irish students, asking for an exact
repetition and guessing the meaning clearly rate higher than asking for a
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translation of the unknown word. Asking the German students to paraphrase (in
English) is rated higher than translation. For the German students, on the other
hand, asking their partners to translate into English is now slightly more
important than asking for a paraphrase (in German). In their comments, both
Irish and German students show that they were very aware of the different
proficiency levels.
We should make clear that in our preceding paragraphs we are referring to
learners’ perceptions of repair strategies, not their realisations in the actual
transcripts. If judging only fi-om the questionnaires, the answers and comments
by learners show a marked difference in repair strategies between native language
and TL conversations. When talking to their German partners in English, Irish
students would clearly prefer to ask for paraphrasing (in English) rather than
translation into German (Table 4.12), which was also by far the preferred strategy
for German students (Table 4.11). When talking German, these strategies would
change, although the differences were now less pronounced (Tables 4.10 and
4.13). Irish students would prefer to ask for translation rather than paraphrase, as
would German students, though only by a narrow margin. Some comments for
questions 4 and 5 had indicated that some learners perceived the questions as
“what i f ’ scenarios. Thus, many Irish students reported that they had hardly ever
had to correct their German partner’s English. It is therefore useful to look at the
transcripts.
One noticeable difference between the questionnaire and the transcript data is the
form of clarification requests. In the transcripts, learners very rarely, if ever,
indicate a clear preference for either translation or paraphrase (or indeed any
other specific type of repair), and most requests for clarification take the form of
“I don’t understand”, “What does <unknown word or phrase> mean?” or
“<unknown word or phrase>?”. We therefore need to look at what type of
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clarification they received, rather than what type they asked for (in the actual
request), or specified in the questionnaire responses. In the order of Tables 4.104.13 these are as follows:
When Irish students requested clarification while communicating in the TL
(German), Germans replied in 17 instances with paraphrase, in 70 instances with
translation. This difference is far more pronounced than in the questionnaire,
where there is only a slight preference for translation.
When German students requested clarification while communicating in the TL
(English), Irish students replied in 14 instances with paraphrase, and in 27 with
translation. Although the ratio between translation and paraphrase is lower than
in the previous scenario, this stands in contrast to Table 4.11, where Germans
expressed a clear preference for paraphrase.
There were significantly fewer requests for clarification by native speakers when
communicating in their LI. When Irish students requested clarification while
talking in their native language (English), Germans replied in 6 instances with
paraphrase, and in 5 with translation. In Table 4.12, Irish students had indeed
expressed a preference for paraphrase in this context.
When German students requested clarification while communicating in their LI
(German), Irish students replied in 4 instances with paraphrase, and in 9 cases
with translation. Again, the data in Table 4.13 confirms this: German students
had expressed a (very slight) preference for translation.
In this sub-section, we evaluated parts of a leamer questionnaire and learner
transcripts. We found some evidence for Donaldson and Kotter’s (1999) findings
that active strategies, or to be more exact, processes of negotiated meaning are far
more prominent than instances of non-engagement or misunderstanding in native
speaker/non-native speaker MOO discourse. We noticed that the fiinction of
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guessing and repetition for discourse management is difficult to assess, and
additional data from diaries and interviews was needed to explore the issue
fiirther. A detailed study of transcripts provides us with some valuable insights
into the realised use of translation and paraphrase in bilingual MOO discourse in
relation to learners’ beliefs expressed in the questionnaire data. The questionnaire
data suggests that German students, when helping their Irish partners with
German, would adapt to or move towards the Irish students’ preferred/intended
strategy, translation, whereas the Irish students, when helping their German
partners with English, mostly would adapt to the German students’
preferred/intended strategy, paraphrasing.
A closer look at the preferences for paraphrase and translation, however, reveals
that the intentions expressed in the questionnaire were only to an extent realised
in the transcripts. Native speakers preferred to translate when conversing in their
L I, although the ratio between translation and paraphrase was much higher in the
case of German students (in the German language context). We can therefore say
that while the preferred/intended strategy for Irish learners in TL discourse,
translation, was realised by the German students, the preferred/intended strategy
for German learners in TL discourse, paraphrase, was not realised to the same
extent by the Irish students. Native speakers, on the whole, made very few
clarification requests when conversing in their LI. We can therefore conclude
that when assuming the role of expert, native speakers do not request clarification
from their partner as often as in the TL context or “learner” role.
The data clearly shows how both groups worked towards finding the most
effective strategies for their very different levels of proficiency, adapting to each
other’s needs and capabilities. The fact that in so many cases learners used native
speaker partners as informants suggests that in terms of repair strategies,
reciprocity in MOO tandem partnerships involves processes of adaptation and
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scaffolding (as discussed in Chapter 1, section 1.1.2), even when there are
marked differences in proficiency levels. We will explore these processes of
adaptation further in our next sub-section.

4 .3 .4 Input modifications

In non-native/native speaker interactions, the phenomenon of foreigner talk
emerges, whereby the native speaker will adapt to the proficiency level of the
non-native speaker by modifying her output, such as adopting a smaller range of
vocabulary or a simplified grammar to facilitate communication. These input
modifications can give us an important insight into the adaptive processes used
and realised by native speaker experts in a tandem partnership.
We dealt with the issue of input modification in two questions on our
questionnaire. We first asked: “10. Would you say that you have adapted the use
of your native language (English/German) to your partner’s level? If so, in what
way(s)?” These were the responses;

avoided certain words
avoided idioms and colloquial
phrases
made sentences less complex

Frequency (l=very low, 5= very high)
Responses for each of the 5 scale points
1
2
3
4
5
6
4
5,5
4,5
4
6
3
6,5
2,5
6
4

5

7,5

3,5

5

Average
(1-5)

Total
Responses

2,85
2,98

24
24

3,02

25

Table 4.14 Input modification by Irish students
From the Irish learners’ comments in Table A.23 we can see that they were very
much aware of the high L2 proficiency of their German partners. Four students
mention that colloquial/slang language had been avoided.

avoided certain words
avoided idioms and colloquial
phrases
made sentences less complex

Frequency (l=very low, 5= very high)
Responses for each of the 5 scale points
1
2
3
4
5
1
2
9
4
5
1
1
8
5
6
2

-
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7

6

6

Average
(1-5)

Total
Responses

3,48
3,67

21
21

3,67

21

Table 4.15 Input modification by German students
Input modification, as can be expected with the differences in proficiency levels
between the groups, is markedly higher by German learners than by Irish
learners. In both groups, the highest modifications were perceived to lie in the
area of sentence complexity, although the differences between the given
categories are not substantial. Again, we can notice fi'om the comments in Table
A.24 that many learners of both groups are concemed with the input being
comprehensible. This emphasises our earlier argument that communicative flow
is highly prioritised in MOO tandem discourse.
We also wanted to find out how students perceived their partner’s adaptations,
and whether there were similarities to our previous question: “11. Would you say
that your partner had adapted his/her native language (German/English) to your
level? If so, in what way(s) do you think he/she did?” These were the results:

avoided certain words
avoided idioms and colloquial
phrases
made sentences less complex

Frequency (l=very low, 5= very high)
Responses for each of the 5 scale points
1
2
3
4
5
7
3
6
3
1
4
3
6
6
1

2

3

8

8

Average
(1-5)

Total
Respor\ses

3,47
3,65

21
20

3,91

22

Table 4.16 Perceived input modifications- how Irish students see their
German partners
It is remarkable how similar the results in Table 4.16 are to the ones in Table
4.15. Irish students seem well able to assess how much their German partners
have modified their input. Some of the comments in Table A.25 indicate that
input modification was signalled by some form of miscommunication, i.e. it was
not perceived as a pre-conceived strategy, but a necessity to guarantee
communicative flow.
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The German group also perceives input modification in much the same way as
their Irish counterparts in the previous question:

avoided certain words
avoided idioms and colloquial
phrases
made sentences less complex

Frequency (l=very low, 5= very high)
Responses for each of the 5 scale points
1
2
4
3
5
5
4
4
4
4
3
2
5
2
-

5

3

4

5

-

Average
(1-5)

Total
Responses

2,41
2,88

17
16

2,53

17

Table 4.17 Perceived input modifications- how German students see their
Irish partners
The results in Table 4.17 are similar to those in Table 4.14, with the exception of
the second option, adaptations in idioms and colloquial language. Here German
learners seem much more less certain of their partners’ adaptations. In Table
A.26, GERl 1’s comment reflects a central idea of the Vygotskian ZPD that we
presented in Chapter 1, sub-section 1.1.2. Some learners do not want input
modification to go too far: for them, TL input still needs to be beyond their
current proficiency level for learning to take place.
In summary, we can say that the German group, as could be expected, had to
modify input much more than the Irish group. It is remarkable how well both
groups seem able to assess each other’s perceptions regarding the amount of
input modifications. There are no clear preferences for particular areas of input
modification over others, although some Irish students mention slang and
colloquialisms. Although it is difficult to assess the actual input modification in
transcript data, these results for one of the core principles of tandem learning are
encouraging. They show that learners, even with widely diverging levels of
proficiency, seem well able to adapt to each other. Input modification in foreigner
talk is one of the central preconditions for learning in the ZPD.
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4 . 3 . 5 Bilingualism

As we noted in Chapter 1, sub-section 1.2.3, one of the core principles of tandem
learning is bilingualism. In our evaluation of an e-mail tandem project (Little et
al., 1999) we mentioned that bilingualism in e-mail tandem is important to make
sure that both partners receive an equal amount of TL input and are required to
produce TL output.
We have repeatedly referred to the imbalance in MOO transcripts between
English and German content. This has several obvious reasons. First, we noted
that there was a large imbalance in L2 proficiency levels between the two groups,
to the extent that both learner groups perceived communication in English as
non-problematic and simple (cf. sub-section 4.3.4). Second, although we had
created bilingual support for four topics, the rest of the MOO interface, such as
its command language and object names, is displayed exclusively in English.
There is evidence in the transcripts that a number of German learners
communicated with one another, sometimes outside scheduled class sessions, in
the TL (English) without any prompting from their teacher. Third, it is difficult to
say what we mean by equal amounts of both languages when we are talking
about a synchronous medium; do we mean equal amounts of time spent on
composition, equal amount of utterances, or equal amounts of text length in the
TL? Several transcripts show that students switched fi-om English to German
immediately after it was announced by one of the teachers and continued to
communicate in that language until the end of the session. Nevertheless, the
length of the German transcript part would be substantially shorter than the
English text, because of the proficiency differences we mentioned above.
Another difficulty in assessing the issue of bilingualism is that although all the
data is in electronic form, it is hard to quantify bilingual content without tagging
the transcripts. We did not undertake this in the course of this study, as we were
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more concerned with a qualitative analysis of the data. Just as in our tandem email evaluation, we can say that the sometimes frequent code-switching between
English and German, even within the same utterance, makes an assessment of
bilingual content quite problematic. It is even more difficult to assess to what
extent bilingualism has or has not been realised in MOO discourse. Especially in
partnerships where there are huge differences in TL proficiency, it may be more
valuable to look at the time spent on composing messages than to look at the
number of utterances or the amount of text produced. We will therefore just
mention that English was used far more than German, and that in several
transcripts there is evidence that learners avoided the switch to German.
We decided to ask learners in the interviews how important bilingualism was for
them and how bilingualism could be encouraged in future MOO projects: “How
important was it to have similar amounts of English and German in your
exchanges?”
Their responses in Table A.27 show that most learners perceive bilingualism to
be important, but for different reasons. IRLl mentions that it improves her own
skills; for IRL5, the TL input is important; IRLl 1 refers to the ability to code
switch to accommodate the flow of conversation; IRL23 and IRL26 point to the
principle of reciprocal support. IRLl 2 gives an interesting answer that echoes
Appel’s (1997; 1999) research on tandem e-mail, where she mentions that giving
>1

correction can be more beneficial in tandem than receiving it. The student
explains that she learned from communicating and correcting her partner in her
LI, because it made her more aware of her own problem with literal translations
(see sub-section 4.2.5). Several students, however, also mention that bilingualism
was not realised all the time, and IRL9, IRL15, IRL16, IRL23, and GERl refer to
the much higher TL proficiency level of the German group as a reason.

305

We also asked some students how we can improve the bilingual element and
collaboration in MOO tandem learning. Their responses are collected in Table
A.28. We had started all sessions with English and then switched to German.
IRLl suggests to start with German, and this suggestion may very well be put
into practice in our next project; IRL9 and IR Ll6 emphasise the importance of
asynchronous follow-up tasks so that learners would focus more on the taskorientedness in tandem learning; and IRL26 would prefer to have more teacher
control during the sessions. GERl refers to more contact hours outside class, but
this is difficult to co-ordinate. In our next project, we intend to discuss and agree
on personally meaningful and authentic follow-up tasks with learners; these could
be vocabulary lists, summaries of discussions, etc. These could help to encourage
more reciprocal support and address the imbalance in bilingualism.
There is additional data that refers to bilingualism in our diary data (Table A.29).
Overall, we can say that the diary data confirms the imbalance in bilingualism. In
many cases, students explain this with the difference in TL proficiency levels,
and this is often related to the communicative flow of conversation. It is also
noticeable, however, that many Irish leamers develop more confidence in
speaking German as the exchange goes on, and several German partners strive to
“relax” them to benefit from the exchange. Here we can see a connection
between bilingualism and stress-reduction as reported in sub-section 4.2.7. Many
Irish leamers are coping better in the TL as the exchange continues. Several
leamers also comment that code-switching occurs when the communication
either breaks down or becomes too slow.
In summary, we can say that the imbalance in bilingualism is disappointing and
needs to be addressed in future projects. Although leamers are quite aware o f this
general imbalance, they depend on their partner’s support and encouragement to
increase their confidence. While this was done in many exchanges, and in various
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ways (see sub-section 4.3.2), additional tools are needed and often desired by the
learners to give them more support in structuring the session and secure equal
amounts of LI and L2. This could be done before the sessions with some
preparatory work, or during and after the sessions with (possibly collaborative)
asynchronous tasks that focus learners’ attention on the bilingual element of their
exchange. In this context, the extended and more systematic use of the
diary/notebook can serve to increase leamers’ awareness and encourage more TL
use.

4.3.6 Summary of data on reciprocal support

In this section, we have focused on various aspects of interaction and
collaboration in MOO tandem partnerships. We have examined topic negotiation,
error correction, repair strategies, input modifications, and bilingualism.
In terms of topic negotiation, we noted that leamers discussed a variety of topics.
These included aspects of personal life, aspects of intercultural comparisons
between Germany and Ireland, aspects of information technology, and aspects of
course work. Clearly, many learners’ comments show that they perceived “chit
chat” as least beneficial in terms of learning. MOO discourse was thus contentdriven, dealing with topics that were perceived as personally meaningful to the
leamers.
We then examined briefly the issue of topic initiation. Here, we noted that topics
were initiated much more often in English than in German. This is not surprising,
given the imbalance in bilingualism. However, it was unusual to see that the
difference between native speakers and non-native speakers in topic initiation is
not as high as could be expected from previous research, for instance by Long,
who reported that in native speaker/non-native speaker discourse, more topics are
initiated by the native speaker. We have even seen that Long’s results are
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reversed when topics were initiated in English, as German learners were more
active than Irish. We have also seen that while most topic initiations are
introduced by a question, this percentage is not as high as in Long’s study of
native speaker/non-native speaker discourse, but rather tends towards native
speaker/native speaker discourse. These results are unusual and could indicate
that topic initiation in reciprocal tandem discourse tends more towards native
speaker/native speaker discourse than monolingual (and one-sided in the sense of
reciprocal support) native speaker/non-native speaker discourse does.
In our next sub-section, we looked at error correction. We noted that there is very
little evidence in transcripts of error correction or meta-talk regarding error
correction. In commenting on error correction, very few partnerships are able to
assess adequately the areas they corrected or that were corrected. However, we
noted that leamers may have misunderstood the question to extend to other forms
of reciprocal support. In general, we can say that error correction was often
perceived as an interruption to the communicative flow, and that many leamers
did not see error correction as part of their partner’s role. However, we noted that
other forms of reciprocal support, such as encouragement to communicate, were
used frequently throughout the project.
In our third sub-section, we looked in more detail at repair strategies. As these
directly affected communicative flow, they were far more important to leamers
than error correction. We saw confirmation of Donaldson and Kotter’s (1999)
findings that evasive strategies were rarely used. In our questionnaire, the
German group expressed a preference for paraphrasing, whereas Irish students
preferred translation; this result is probably related to the differences in TL
proficiency. However, the transcripts show that translation was the actual repair
strategy that was used most fi-equently. More clarification requests were made by
non-native speakers. In general, we can see that the use of repair strategies shows

308

that both groups, in spite of their differences in TL proficiency, worked towards
the most effective strategies. In this respect, learners tended to adapt their repair
strategies to their partners’ preferences. Clearly, the use of repair strategies
demonstrates reciprocal processes of adaptation and scaffolding.
In our fourth sub-section on input modifications, we found even higher levels of
reciprocal support in the questionnaires. In assessing their own and their partners’
input modifications, learners show a remarkable ability for adaptation. As we
expected, input modification by the German group was much more pronounced,
although Irish learners were still able to identify a number of areas where they
also had to modify their input.
Our last sub-section looked at bilingualism, a core principle of tandem learning.
We noted that bilingualism is difficult to quantify in MOO discourse. However, it
is safe to say that the majority of transcripts shows an imbalance in bilingualism
which needs to be addressed in future projects. As diaries and interviews show,
most learners are quite aware of this fact, but additional support, for example
through asynchronous tasks before and after sessions, is needed to secure equal
amounts of LI and L2. It is noteworthy that learners frequently prompted or
encouraged their partners to switch to German. There is also some evidence that
bilingual exchanges were more likely to occur in pair work than in small group
work, and more likely in established tandem pairs than in temporary partnerships
(e.g. formed because one partner was absent).

4.4 Experimentation and sfiared reference
In this final section of our chapter, we want to look at instances where learners
actively experiment with the learning environment. There are two obvious areas
where they can experiment. First, there is the virtual environment. As they were
all builders, they were able to “build” virtual objects, although we did not have
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time to formally introduce them to the way this is done. One part of the virtual
environment is the learners’ virtual character. Second, we have argued in Chapter
1, sub-section 1.1.3, that the use of indexicality in language is one of the great
strengths in virtual environments, as the given environment can be perceived as
shared. The use of indexical language is linked with authenticity and particularly
face-to-face communication, but plays by definition a much more subdued role in
telephone or other distance communication modes where no environment is
physically or virtually shared.
In the following two sections, we will therefore look first at object creations and
virtual identities, before we move on to look at some examples of indexical
language in our transcript corpus. We will conclude this section, and indeed this
chapter, with a look at control in the MOO. Taking control of the learning
process is one of the declared goals of learner autonomy, and we will explore
how learners feel in control in the MOO as compared to classroom situations or
face-to-face contacts with native speakers.

4.4.1 Object creation

Because of our organisational difficulties, we did not have the time in this project
to support our learners appropriately in creating new objects, and changing their
virtual identity. Only one of the learners changed his online name (GER18), and
very few changes were made to personal descriptions beyond setting the gender
and similar basics that we encouraged.
We found that 5 Irish students created a total of 9 objects, whereas 13 German
students created a total of 51 objects. In Table A.30, we have compiled a list of
all the objects, their parent objects, their location, and their descriptions, in case
their defaults had been changed by the learners. We can see that four German
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learners created rooms with descriptions in the TL. Most objects were created
from the generic bot which we described in detail in Chapter 3, sub-section 3.2.2.
GER15 spent over half an hour at night programming the bot named “Bender
Unit 22”. The name is taken from a popular cartoon series called “Futurama”,
where Bender is the name of a robot. Transcripts show that the learner was
personally interested in the programme. In the series, the robot has a number of
catch-phrases, which GER15 subsequently transferred into the bot’s repertoire.
The bot would then be able to react to the appropriate keywords when activated.
GER15 also deleted existing keywords, so that only the new keywords would
activate responses. Table A.31 contains the keywords the leamer programmed,
and their responses.
Here we can find an illustration of how MOO objects can become a cognitive
tool for language leaming. In a process of exploration, the leamer found out how
to program the bot with phrases from a fictional character on a TV show. It
indicates that the student not only found a personally meaningfril subject for his
studies (he discussed “Futurama” with his partner), but also presupposes that the
leamer showed initiative to take down the relevant phrases from the TV program.
This example shows how powerftil MOO objects can be for language leaming;
the use of bots alone, which can also be re-programmed in more detail, can
supply leamers with a flexible tool to experiment with language.
It must be said that some of the other bots that were created by leamers
increasingly caused confusion among leamers. As they used the limited selection
of pre-programmed keywords and responses, their responses quickly became
repetitive and seriously impeded the communication flow between tandem
partners in some sessions. There is evidence from the transcripts that some
leamers collected and deactivated bots when they disturbed communication. In
addition, some bots were named after leamers or teachers (note that the only
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difference between these and the representation of the real character was an
added full stop). This caused some confusion among students, and some learners
whose names had been “hijacked”, reported to me during one particular session,
so that I had to collect the relevant bots and deactivate them.
Although the other bots were not modified from their default responses, there are
some examples in the transcripts where their responses fitted the context and
where learners even replied to them (see Table A.32). In one case, it became
problematic for the German teacher (Peter) to establish his identity;
Peter says, "Hello, this is the real Peter Kapec here"
Peter Kapec says, "Suppose this were not the real Peter Kapec here? What then?"
Peter says, "Get off my name!!"
Peter Kapec says, "What about your name?"
Peter says, "There aren't many Peter Kapec's around"
GERl Peter Hey, Just ANYONE could call himself "the REAL Peter".—

These examples show that although the bots are very crude implementations of
AI, they can very well “fool” users into thinking they are real persons, even with
their default setting. This is clearly problematic, as some learners felt they were
in some way cheated. In several MOO sessions with bots and in some interviews
and diary entries learners voice their annoyance at bots. However, a more
purposeful experimentation with bots as demonstrated by GERl 5 can clearly
contribute to language learning in general and support linguistic awareness.

4 .4 .2 MOO identity

In section 4.2 we argued that a certain amount of detachment from the learning
process not only leads to increased levels of linguistic awareness, but also
indicated that learners perceive differences between their real-life character and
their virtual counterpart.
We explored this issue further in our interviews where we asked; “Would you say
your online character differed from the real-life character? If so, how?” This
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question was understood on several levels (see Table A.33). First, some learners
interpreted it as being able to express their personality (IRLl, IRL9, IRL26);
while IRL29 (as reported by IRL26), found this difficult. Second, some learners
emphasised increased levels of self-confidence when compared to face-to-face
communication with native speakers (IR L ll, IRL23, GERl) or less selfconfidence (IRLl6; this learner emphasises the fact that communicating with a
native speaker was more challenging). IRLl 5 mentions that appearance does not
matter on the MOO, so learners can represent themselves differently. IRL5
comments on her increased initiative on the MOO. Some learners (IRLl, IRL9,
IR L l2, IRL26) did not report any differences between themselves and their reallife character.
In sub-section 4.2.7 we argued that a certain level of anonymity leads to more
risk-taking and stress-reduction in native-speaker/non-native speaker discourse.
In our interviews some, but not all, learners confirmed these results. It is
encouraging to note that many learners feel that they can express themselves
adequately on the MOO and that virtual character and real personality are seen as
a unity. This is also shown in the fact that many learners were irritated when
other learners created bots with their names (see 4.4.1). The fact that the majority
of learners perceived their partners as genuine in their representation also
contributes to authenticity in this, albeit virtual, environment.

4 .4 .3 Indexicality

In Chapter 1, sub-section 1.1.3, we discussed the notion of indexicality in the
context of situated learning. One of the advantages of VR is that a shared
environment enables learners to include indexical language in synchronous
communication. In order to find out how this is reflected in our transcript corpus,
we looked at instances of the words “here” and its German equivalent “hier”. In
the following table, we have summarised whether these refer to the virtual
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environment, the respective real-hfe classroom, or whether they are used
ambiguously. We have also included a section for instances that are generated by
the MOO program (which refer to the virtual environment). This table includes
duplicates, as the transcript corpus contains at least two records of each
conversation.
"here"
"hier

virtual
795
191

real
266
89

ambiguous
331
3

MOO generated
569
-

total
1961
283

Table 4.18 Instances of “here” and “hier” in the transcript corpus
For both “here” and “hier”, the vast majority of instances in the corpus refers to
the virtual environment. It is also noticeable that when “here” and “hier” were
used to refer to the real-life context, it was often specified fiirther as in “here in
Dublin” or “here in St. Augustin”. We have noted in sub-section 4.2.9 (p. 284)
that learners seemed very absorbed throughout the sessions. Our results for
“here” and “hier” indicate a form of presence as discussed in Chapter 3 (presence
as “being there”). Learners form a mental model of the environment that is
reflected in their use of indexicality.
We only looked at the distribution of “here” and “hier” in this corpus, but more
research clearly needs to be carried out. A more detailed look at indexicality,
possibly combined with a look at the use of tenses, can provide us with important
insights into learners’ mental models. Again, this confirms what we emphasised
at various points in Chapter 2: learners become more absorl^ed and more focused
in (even text-based) VR than in many other face-to-face or computerised
contexts. The here-and now orientation of MOO discourse allows learners to
draw on the immediate environment to interpret their partners’ utterances.
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4.4.4 Control and freedom
Aarseth and Jopp (1998) refer to the various mechanisms of freedom/control and
pressure/challenge involved in MOO tandem learning. The reciprocal tandem
partnership, where learners constantly need to adapt to their partners’ language
level and preferred learning strategies to enable communication, allows and in
many cases forces learners to take control of their learning process, define goals,
work out how to approach them, monitor the learning process, and evaluate
whether the goals have been reached.
In this sub-section, we come full circle to one of the central ideas of learner
autonomy - assuming responsibility for and taking control of one’s learning. In
our interviews, we asked learners: “How much did you feel in control of the
learning situation in the MOO, as compared to the classroom or a real face-toface situation with a German speaker?” Given the results of our previous sub
sections and the open structure of our MOO sessions, the overwhelming
preference for the MOO in terms of control is not surprising. However, the issue
of control is not only related to the open structure of our project. In Table A.34,
learners mention several reasons for their preference of the MOO:
• communication was not face-to-face (the face-saving nature of MOO
discourse)
• communication was in text (learners did not have to focus on pronunciation)
• there was less peer pressure when communicating in the TL
• more relaxed atmosphere
• easy to receive immediate support
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• encourages learners to take initiative (asking questions instead of just
answering)
For IRL9, the MOO is similar, although his comments show that successful
project work depends on similarly purposeful partners. IRL23 prefers the
classroom as it gives her more evaluative support. IRLl 1’s use of “classroom” as
opposed to the MOO sessions is just one of many examples where students
contrast MOO sessions and classroom learning like that. It indicates how deeply
rooted learners’ beliefs are about classroom learning. If something is perceived as
enjoyable as the MOO, it is not seen as classroom learning.

4.4.5 Summary of experimental data

We have noted in sub-section 4.1.1 that both institutional fi-ameworks left very
little time for additional sessions outside class. We also noted that because of
organisational difficulties, we were unable to adequately support our students in
experimenting more with the virtual environment. Under these circumstances,
learners created very few objects or experimented with them.
In our first sub-section, we looked at object creations. Here, we saw that very
little experimentation went on with objects, apart from creating and renaming
them. We examined in detail one notable exception, where a German learner
created a hot, a virtual version of a cartoon character fi-om a well-known
American animation series. This learner meticulously reprogrammed the bot’s
automatic replies and replaced them with the catch-phrases of the animated
character (in the L2). This can be seen as an example where a learner has created
a cognitive tool as described in Chapter 1, sub-section 1.1.1, an artefact that is
personally meaningful and allows for open-ended and creative experimentation
with language. A variety of other bots were also created.
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However, we noted that the actual implementation of these bots was problematic
and in some case seriously impeded communication between learners. As some
of our examples show, some learners were also confused and unable to
distinguish between peers or partners and bots, and annoyed when they found out
that their names had been used for some of them. Here, more structure and
support by teachers is clearly required, although we can say that object creation
within the EnCore MOO database is not a technical problem any more.
In our second sub-section, we looked at the issue of virtual identity. Several
learners reported that they were well able to express their personality adequately
in the MOO medium, and some learners expresssed increased self-confidence
which we had explored in more detail in sub-section 4.2.8. Consequently, a
virtual identity can encourage learners to take risks and initiative. In addition,
perceiving their partners as genuine contributes to an authentic environment.
Our third sub-section focused on indexicality as an expression of a shared
environment. We only looked at two indexical words in the corpus, “here” and
“hier”, and explored whether these referred to physical reality or the virtual
environment. The instances that we found were overwhelmingly related to the
virtual environment, a strong indication that learners’ mental models changed
towards a “third place”, virtual reality. More research on indexicality is needed,
but it promises to be a useful and rewarding area not only to show the advantages
of virtual environments over two-way conferencing modes, but also to explore
the concepts of presence and co-presence in virtual environments, as discussed in
Chapter 2, sub-section 2.2.2.
In our final sub-section, we looked at one of the core issues of learner autonomy:
taking control of the learning process. In the majority of cases, learners preferred
the MOO over ordinary classroom sessions in terms of control. This may be
attributed to the open structure of our project, but learners’ comments confirm
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our previous observations in sub-section 4.2.2 that the immediacy of support, the
written medium, and a more egalitarian engagement in the learning process were
the most important factors when assuming responsibility for and taking control
over their learning process.
In summary, we can say that experimentation with objects should form an
essential part of MOO tandem work, although learners must be enabled to
implement them in meaningful contexts. Our discussion of indexicality and
control points towards two particular strengths of MOO tandem work. First, the
use of indexicality shows that learners in a virtual environment not only share the
same reference points for communication, but demonstrates that learners’ mental
models refer to the same, albeit virtual, environment. This is a distinct advantage
of virtual environments over point-to-point conferencing modes, which by
definition exclude a virtual dimension. Second, our discussion of control shows
that the (synchronous) MOO tandem partnership, even more than (asynchronous)
e-mail tandem, forces learners to assume responsibility for and take control over
their learning process, a notion which lies at the heart of learner autonomy.

318

Conclusion
In the introduction to this thesis we emphasised two major aims. First, we wanted
to elaborate a conceptual framework for the design of online language learning
environments based on learner autonomy and VR. Second, our empirical research
aimed to provide a substantial account of tandem learning in a text-based virtual
environment, the MOO. To our knowledge, this is the first comprehensive
empirical study of its kind. In the following paragraphs, we will summarise the
major theoretical arguments and empirical results. Based on learners’ comments,
we will also discuss how we can improve ftiture tandem projects in the MOO.
Arising from our theoretical discussion of learner autonomy in Chapter 1, we
consider the following design guidelines to be useful for future CALL
environments:
•

CALL environments need to be based on a framework of learner
autonomy, supporting learners in assuming responsibility for and taking
control of their learning process.

•

CALL environments need to be as open and participatory as possible.
Here we suggest that the term “agency” as defined by Murray (1997, p.
128) is more useful than “interactivity” which has become too vague and
pervasive. Agency “goes beyond both participation and activity”, in that
learners can choose their actions freely and in that their effects are related
to the learners’ intentions. Learners must be enabled to make CALL
environments their own; otherwise they will remain extraneous to them.

•

CALL environments need to enable the learner to assemble and create
easy-to-use tools and objects that the learner can transform into cognitive
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tools for learning. These include tools that allow the learner to monitor and
evaluate their own learning process, and objects that can be adapted to and
by learners to suit their individual interests and needs.
•

CALL environments need to provide learners with access to a large
number of authentic information resources, but also with asynchronous
and synchronous communication tools, particularly in a foreign language
context, where immersion in the TL and its culture is by definition not
realised. Communication tools that contain a degree of virtuality are
preferable to those tools that do not; virtuality can reduce the affective
filter and enables learners to use referential language.

•

CALL environments, when involving bilateral or multilateral projects such
as tandem learning, require close collaboration by teachers and institutions
and are most successful when they are embedded in the course
structure(s). Learners need to perceive CALL not only as an optional extra
for individual support, but as an essential part of the course work that the
whole class or even other classes are involved in, including the teacher(s).

•

CALL environments need to be supported by tools that allow learners and
teachers to monitor and evaluate their learning and teaching on a
continuous basis. By using questionnaires, online diaries, and other
learning tools, learners can be encouraged, and even forced, to confront
their personal learning constructs in a structured way.

So why is the combination of learner autonomy and VR ideal? Let us go back to
Chapter 1 and the three approaches in which we explored the concept of learner
autonomy. From an individual-cognitive perspective, VR allows learners to
explore their personal constructs in a more detached way than other CALL
programs that do not involve learner representations. Through representation in a

virtual character the learner is allowed to experiment with alternative personal
constructs, raising her awareness of her own learning process, the learning
process of others, and the learning environment around her. The experimentation
with different roles can lead to a reduction in the affective filter. VR tools such as
recorded transcripts, online diaries, and manipulable objects act as cognitive tools
and allow the learner to reflect on the leaming process. In this respect, we argued
that the written medium plays an important role in increasing language, linguistic,
and cognitive awareness.
From a social-interactive perspective, VR not only enables learners to use
indexical language and provides a common linguistic reference point, thereby
emphasising the embeddedness of language in a socio-cultural context. VR also
allows for a flexible communication environment in which learners can switch
seamlessly between one-to-one or small group communication scenarios with
peers, native speakers, and the teacher. In addition, shared applications in VR can
allow learners to collaborate on texts and other virtual objects in real time. This
collaboration can support learners in conversation management strategies and
their ability to work in groups. Finally, from an experimental perspective on
leaming, VR encourages learners to actively participate in the creation and
organisation of their leaming environment, where they can express their
individuality through the personally meaningful creation and manipulation of
cognitive artefacts, thereby making the leaming environment their own.
When we look at VR from an interface perspective, VR with its underlying
spatial metaphors is a more natural way of organising information resources than
an interface that relies solely on the use of buttons and/or menu bars; providing a
multimodal interface to resources supports leaming. On the same screen, leamers
can work on shared resources while interacting with others. The implementation
of NLP tools seems more promising when embedded in a virtual environment;
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the ongoing experiments with agents and bots have been shown to be promising
at least for limited contexts such as the military register.
It should be clear from the foregoing that the MOO as a virtual environment
realises many of the features we have outlined above. In particular, the EnCore
MOO database has been an important development over the last few years and
promises to focus even further on educational needs in future versions. O f course,
the fact that all communication in the MOO takes place via the written channel is
an important factor in raising language, linguistic, and cognitive awareness. The
fact that in the MOO previous messages remain available on screen while
learners are communicating is a great strength of the medium, and it is difficult to
imagine how a similar effect could be reached in audio or video conferencing
modes. However, this is not to say that only the written medium supports
awareness. The preliminary use of video by Appel in a Spanish module at the
CLCS indicates that when learners are confronted with video recordings of
themselves they are more likely to improve pronunciation (Appel, personal
communication, 2000).
Let us now consider the results of our empirical research as described in Chapter
4. Again, we should emphasise that our research project presents the first
comprehensive analysis of tandem learning in the text-based MOO environment
and thus cannot claim to be all-encompassing. In our analysis of attitudinal data,
we found that MOO discourse is perceived as a mixture of spoken and written
discourse. As such, it allows learners enough time to formulate their utterances
and monitor native speaker input and their own L2 output, while at the same time
challenging them to communicate purposefully with a native speaker. In terms of
self-evaluation, many learners emphasise that the MOO allows them to approach
their own strengths and weaknesses in a more organised fashion than face-to-face
communication. Some learners comment on the dual nature of MOO discourse:

while it appears to be more like speaking in the process of composition,
utterances become more like writing once they appear on screen, for they thus
become subject to processes of monitoring and self-evaluation, for instance in the
form of self-correction or re-use of material. Online diaries can play an important
role in raising metalinguistic awareness. Benefits of MOO tandem learning are
seen as much for fluency as for accuracy. Learners seem to be able to adapt their
tandem partnership to their own preferred learning styles. The learning
atmosphere in the MOO appears to lower the affective filter; many learners
reported that they became increasingly confident in communicating in the TL.
In terms of collaboration and reciprocal support, our analysis of topic negotiation
shows that the MOO environment encourages learners to initiate topics of their
own choice, not only in the LI but also in the L2, to a larger degree than in faceto-face communication. There is very little evidence of error correction, unless it
seriously affects communicative flow and the use of repair strategies becomes
necessary. Here, the results indicate that learners try to adapt to their partners’
preferred repair strategies. This potential for scaffolding is even more prominent
in input modifications, where learners are well aware of their partners’
adaptations. Bilingualism is difficult to assess in the MOO medium, although we
noted that when there are large differences in L2 proficiency levels, the partner
who is more proficient in L2 may take over. This is also more likely to occur in
small group work than in pair work. Apart fi*om bilingualism, we can say that the
success of tandem partnerships depends not on proficiency levels, but on
successfiil processes of adaptation and accommodation.
Experimentation and object creation were not a major focus of our project, and
although we encouraged learners to co-construct the learning environment,
comparatively few did so. One of the reasons for this is certainly the time
pressure that our ICT learners were under. Nevertheless, we noted that

experimentation with bots can present both an opportunity for learning and an
obstacle to MOO communication. Clearly, more time needs to be allocated to
awareness-raising sessions. We found that the notion of virtual representations is
important in this respect. While many students reported that they regarded their
partners’ and their own representations in VR as authentic and realistic,
transcripts, diaries, and interview data also show that learners protected aspects of
their identity when they were perceived as negatively affecting their tandem
partnership. An example is provided by the student photographs, which not all
students decided to reveal to their partners.
Many Irish students also reported that the exclusion of pronunciation allowed
them to “speak” more freely (although pronunciation in general remains a
difficult area for most students and needs to be addressed in other forms, such as
in the discussion of video recordings). This complete exclusion of pronunciation,
however, does not imply that leamers cannot practice their oral skills - many
learners noted that MOO discourse has a number of similarities with spoken
discourse. When we explored the concept of indexicality, we found that the
overwhelming majority of “here” and “hier” instances in the transcript corpus
refers to the virtual environment, thereby reflecting a mental model of an
environment shared with the partner. This appears to be a promising area for
further research. Finally, we reported that leamers felt much more in control in
the tandem MOO set-up than in face-to-face contact with native speakers, even
assistants in the classroom. Not everything in our project went perfectly and as
planned, but this is not to be expected from a pilot project. Given the open
structure of our MOO sessions and the project as a whole, both leamers and
teachers involved in the project were very satisfied with the results, and we will
continue our collaboration in 2000-01, with some modifications.
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We asked our students in the questionnaire: “15. Finally, if you have any further
reflections on your experience as a tandem learner, or any suggestions and ideas
for improving aspects of the tandem project or the MOO environment, please add
them below.” In their comments (see table A.35), some aspects are more
prominent than others. Several students asked for a more restrictive set-up to
focus on task-oriented work (IRL6, IRL16, IRL 18, IRL20, GER5, GER14).
Another group of learners discussed the tandem set-up, where some perceived the
one-to-one partnership as more beneficial (IRL 13, GER5) and others preferred a
small group approach (IRL12, GER4, GER22). A number of German learners
(GER2, GER3, GER6, GERl 1, GER12) complained about the change in
partners, which was mostly due to the fact that the Irish classes had to take place
in a smaller lab for the first two weeks. This meant that learners were working
with temporary partners until we were able to provide workstations for all
students. If students missed a class, we had to assign them temporary partners.
This is sometimes unavoidable, even though the attendance of students was
compulsory on both sides.
In our next project, we plan to add a number of asynchronous tasks that will be
discussed with, chosen by and decided on by the learners themselves. We will
also do our best to keep partner changes to a minimum. More awareness-raising
sessions will be necessary in order to focus on error correction and encourage
meaningful object creation and experimentation.
In this thesis, we have tried to show that the combination of learner autonomy,
more particularly in the practice of tandem learning, and VR technology and its
concepts, has clear advantages over traditional approaches to CALL. The most
obvious benefit o f combining the concepts of learner autonomy and VR in MOO
tandem learning lies in increased exposure to the TL community. But the value of
this combination goes far beyond this. Interpersonal interaction between learners
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and peers, learners and tandem partners, and learners and the teacher, and the
interaction between learners and the virtual environment become tools to increase
intrapersonal interaction, a constant re-evaluation of the learners’ individual
personal construct systems and their subsequent change. This process, in our
view, lies at the heart of a pedagogy based on learner autonomy, combining a
Vygotskian approach to language learning with Kelly’s personal construct
psychology and Bruner’s notion of experimentation.
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