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1t is the theory that decides what we can observe.
— Albert Einstein

There is nothing more practical than a good theory.
— Lewin, K., Field Theory in Social Science

INTRODUCTION

Theory has been both celebrated and condemned in educational practice
and research. Many proponents have argued that theory allows and even
forces us to see the big picture and makes it possible for us to view our
practice and our research from a broader perspective than envisioned from
the murky trenches of our practice. This broader perspective helps us make
connections with the work of others, facilitates coherent frameworks and
deeper understanding of our actions, and perhaps most importantly, allows
us to transfer the experience gained in one context to new experiences and
contexts. Critics of theory (McCormick & McCormick, 1992) have argued
that too strict adherence to any particular theoretical viewpoint often filters
our perceptions and thus blinds us to important lessons of reality. The
intent of this chapter is to look at learning theory generally, and then to
focus in on those attributes of the online learning context that allow us to
focus and develop deeper and more useful theories of online learning.
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Wilson (1997) has described three functions of a good educational
theory. First, it helps us to envision new worlds. Few of us need help
envisioning new worlds in the midst of the hype and exuberance of online
learning proponents that flood the popular press. We do need theory,
however, to help us envision how education can best take advantage of the
enhanced communication, information retrieval, creative tools, and man-
agement capability provided by the Net. It is all too easy to consider new
innovations in a horseless-carriage manner, and attempt to develop
new actions based on old adaptations to now obsolete contexts.

Second, a good theory helps us to make things. We need theories
of online learning that help us to invest our time and limited resources
most effectively. There are many opportunities, but always critical short-
ages of resources — time being perhaps the scarcest of these — demanding
that we maximize the efficiency of our development and educational deliv-
ery efforts. This book has a number of chapters with particular recom-
mendations and suggestions for online course development and teaching.
Hopefully, this chapter provides a theoretical big picture to make sense
of these specific recommendations. Third, Wilson argues that a good
theory keeps us honest. Good theory builds upon what is already known,
and helps us to interpret and plan for the unknown. It also forces us to
look beyond day-to-day contingencies and ensure that our knowledge and
practice of online learning is robust, considered, and ever expanding.

This chapter begins with a general assessment of how people
learn, based on Bransford, Brown, and Cocking’s (1999) work. It then
assesses the unique characteristics or affordances of the Web to enhance
these generalized learning contexts. The chapter then discusses the six
forms of interaction and their critical role in engaging and supporting
both learners and teachers. It then presents a model of e-learning, a first
step towards a theory, in which the two predominate forms of e-learning
— collaborative and independent study modes — are presented with a
brief discussion of the advantages and disadvantages of each. The chapter
ends with a discussion of the emerging tools of the Semantic Web, and
the way they will affect future developments of theory and practice of
online learning.

ATTRIBUTES OF LEARNING

As many theorists have argued (Herrington & Oliver, 1999) and practi-
tioners have experienced for themselves, online learning is but a subset



Towards a Theory of Online Learning 47

of learning in general — thus, we can expect issues relevant to how adults
learn generally to also be relevant in an online learning context.
Bransford, Brown and Cocking (1999), in an insightful book on the new
science of learning, provide evidence that effective learning environments
are framed within the convergence of four overlapping lenses. They
argue that effective learning is community-centred, knowledge-centred,
learner-centred, and assessment-centred. Discussing each of these lenses
helps us to define learning in a general sense before we apply this analysis
framework to the unique characteristics of online learning.

Learner-Centred

A learner-centred context is not one in which the whims and peculiari-
ties of each individual learner are slavishly catered to. In fact, we must
be careful to recognize that learner-centred contexts must also meet the
needs of the teacher, the institution, and of the larger society that pro-
vides support for the student, the institution, and often for a group or
class of students, as well as for the particular needs of individual learn-
ers. For this reason, I have argued earlier (Anderson 2005) that this
attribute may be more accurately labelled learning-centred, as opposed
to learner-centred.

Learner-centred, according to Bransford and colleagues (1999),
includes awareness of the unique cognitive structures and understand-
ings that learners bring to the learning context. Thus, a teacher makes
efforts to gain an understanding of students’ prerequisite knowledge,
including any misconceptions that the learner starts with in their con-
struction of new knowledge. Further, the learning environment respects
and accommodates the particular cultural attributes, especially the lan-
guage and particular forms of expression that the learner uses to inter-
pret and build knowledge. Learner-centred activities make extensive use
of diagnostic tools and activities to make visible these pre-existing knowl-
edge structures to both the teacher and the students themselves.

Online learning can present challenges to educators, as the tools
and opportunities to discover students’ preconceptions and cultural
perspectives are often limited by bandwidth constraints, which limit the
users’ view of body language and paralinguistic clues. Some researchers
argue that these restrictions negatively affect communication efficacy
(Short, Williams, & Christie,1976). Others argue that the unique char-
acteristics that define online learning (appropriate combinations of
asynchronous and synchronous voice, text, and video) can actually lead
to enhanced or hyper communications (Richardson, 2000). For example,
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we have found evidence of significant social presence in text-based
computer conferencing contexts (Eggins & Slade, 1997a; Smolensky,
Carmondy, & Halcomb, 1990). Nonetheless, it is fair to say that assessing
student preconditions and cultural prerequisites is often more challeng-
ing in an online learning context, because teachers are less able to
interact transparently with students — especially in the critical early stages
of learning community formation. It is for this reason that experienced
online learning teachers must make time at the commencement of their
learning interactions to provide incentive and opportunity for students
to share their understandings, their culture, and the unique aspects of
themselves. This can be done formally through electronically adminis-
tered surveys and questionnaires, but is often more effectively accom-
plished by virtual icebreakers (Dixon, 2007) and providing opportunities
for students to introduce themselves and express any issues or concerns
to the teacher and the class.

The online learning environment is also a unique cultural context
in itself. Benedikt (1991) argues that cyberspace “has a geography, a
physics, a nature, and a rule of human law” (pp. 123). Increasingly,
students come to online learning with preconceptions gathered from
both formal and informal experience in virtual environments. They
exercise their mastery of communication norms and tools, some of
which are not be appropriate to an educational online context.
Researchers have attempted to quantify students’ proficiency and
comfort with online environments through use of survey instruments
that measure learners’ Internet efficacy (Kirby & Boak, 1987). They
argue that it is not Internet skills alone which determine competency,
but the users’ strong sense of Internet efficacy that enables them to
effectively adapt to the requirements of working in this environment.
Thus, the effective online teacher is constantly probing for learner
comfort and competence with the intervening technology, and provid-
ing safe environments for learners to increase their sense of Internet
efficacy. Learner-centred online learning contexts thus are sensitive to
this cultural overlay that interacts with the technical affordances and
skill sets acquired in offline contexts.

Knowledge-Centred

Effective learning does not happen in a content vacuum. John McPeck
(2000) and other critical thinking theorists argue that teaching general
thinking skills and techniques is useless outside of a particular knowledge
domain in which they can be grounded. Similarly, Bransford et al. (1999)
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argue that effective learning is both defined and bounded by the epis-
temology, language, and context of disciplinary thought. Each discipline
or field of study contains a world view that provides unique ways of
understanding and talking about knowledge. Students need opportuni-
ties to experience this discourse and the knowledge structures that
undergird discipline thinking. They also need opportunities to reflect
upon their own thinking; automacy is a useful and necessary skill for
expert thinking, but automacy without reflective capacity greatly limits
learners’ capacity to transfer their knowledge to unfamiliar contexts or
to develop new knowledge structures.

Online learning neither advantages or disadvantages knowledge-
centred learning in comparison to campus-based learning. As I discuss
below, however, the Net provides expanded opportunities for learners
to plunge ever deeper into knowledge resources, providing a near limit-
less means for them to grow their knowledge and find their own way
around the knowledge of the discipline, benefitting from its expression
in thousands of formats and contexts. This provision of resources,
however, can be overwhelming, and the skillful e-teacher needs to provide
the big-picture scaffolding upon which students can grow their own
knowledge and discipline-centred discoveries. The recent emergence of
theories of learning that are based on networked contexts, such as “heu-
tagogy” (Phelps, Hase, & Ellis, 2005) and “connectivism” (Siemens,
2005), helps us to understand that learning is about making connections
with ideas, facts, people, and communities. Obviously the Net excels at
allowing users to both find and utilize these connections.

Assessment-Centred

Bransford et al. (1999) present the necessity for effective learning
environments to be assessment-centred. By this term, they do not give
unqualified support for summative assessments (especially those suppos-
edly used for high stakes accountability), but they look at formative
evaluation and summative assessment that serve to motivate, inform,
and provide feedback to both learners and teachers.

Quality online learning provides many opportunities for assessment
— opportunities that involve the teacher, but also ones that exploit the
influence and expertise of peers and external experts, others that use
simple and complex machine algorithms to assess student learning, and
perhaps most importantly, those that encourage learners to reflectively
assess their own learning. Understanding what is most usefully — rather
than most easily — assessed is a challenge for online learning designers.
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Development in cognitive learning theories and their application to
assessment design are helping us to develop assessments that are aligned
with the subject content and assess cognitive processes, in addition to
end results. For example, Baxter, Elder, and Glaser (1996) find that
competent students should be able to provide coherent explanations;
generate plans for problem solution; implement solution strategies; and
monitor and adjust their activities. However, when reviewing assessments
that my own children are subjected to in school and at university, I am
continually disappointed to note the very high percentage of recall ques-
tions and the lack of strategies that effectively measure the four sets of
competencies identified by Baxter and others.

Can we do any better in online learning? The diminution of
opportunities for immediate interaction between learners and teachers
may reduce opportunities for process assessment. The enhanced com-
munication capacity of online learning, as well as the focus of most adult
online learning in the real world of work, however, provide good oppor-
tunities to create assessment activities that are project- and workplace-
based, that are constructed collaboratively, that benefit from peer and
expert review, and that are infused with opportunity and requirement
for self-assessment.

A danger of assessment-centred learning systems is the potential
increase in workload demanded of busy online learning teachers.
Strategies that are designed to provide formative and summative assess-
ment with minimal direct impact on teacher workload are most needed.
A growing list of tools provide such assessment without increased teacher
participation. These tools include

* the use of online computer-marked assessments that extend
beyond quizzes to simulation exercises, virtual labs, and other
automated assessments of active student learning;

* collaborative learning environments that students create to
document and assess their own learning in virtual groups;

* mechanisms such as online automated tutors that support and scaf-
fold students’ evaluation of their own work and that of their peers;

* student agents who facilitate and monitor peer activities to allow
students to informally assess and aide each other;

* the development of project-based and product-based assessment
in which artefacts are created and their value is attested to by
users within the formal learning class or program, as well as those
lifelong learners spread out on the long tail of the Net (Anderson,
2004);
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* use of sophisticated software tools, such as LSA (see http://lIsa.
colorado.edu/), or neural networks to machine score even
complicated tasks, such as students’ essays (Lee, 2006);

* informal social networks wherein students can post and reflect
upon the ideas of others enrolled in the course and beyond
(Farmer, 2005).

Thus, the challenge of online learning is to provide very high
quantity and quality of assessment, while maintaining student interest
and commitment — something that is often best done by developing a
learning community, to which we turn next.

Community-Centred

The community-centred lens allows us to include the critical social
component of learning in our online learning designs. Here we find
Vygotsky’s (2000) popular notions of “social cognition” relevant, as we
consider how students can work together in an online learning context
to collaboratively create new knowledge. These ideas have been expanded
in Lipman’s (1991) “community of inquiry,” and Etienne Wenger’s
(2002) ideas of “community of practice,” to show how members of a
learning community both support and challenge each other, leading to
effective and relevant knowledge construction. Wilson (1997) has
described the characteristics of participants in online communities as
having a shared sense of belonging, trust, expectation of learning, and
commitment to participate in and contribute to the community.

Although many online learning researchers celebrate the capacity
to create learning communities at a distance (Byrne, Flood, & Willis,
1999), others note problems associated with lack of attention and par-
ticipation (Morris & Ogan, 1996), economic restraints (Annand, 1999),
and an inbuilt resistance among many faculty and institutions to threat-
ening competition from virtual learning environments (Cutler, 1995).
Ethnographic studies of the Net (Jonassen & Carr, 2000) illustrate how
the lack of “placedness” and the complications of anonymity attenuate
different components of community when located in virtual space. In
short, it may be more challenging than we think to create and sustain
these communities, and the differences may be more fundamental — dif-
ferences that are linked to lack of placedness and synchronicity in time
and place, the mere absence of body language, and the development of
social presence.

I have been struck by the wide variation in expectation of learners
towards participation in a community of learners. Traditionally, the
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independent modes of distance education have attracted students who
value the freedom and independence of time and place. Contrary to
popular belief, the major motivation for enrolment in distance educa-
tion is not physical access per se, but the temporal freedom that allows
students to move through a course of studies at a time and pace of their
choice. Participation in a community of learners almost inevitably places
constraints upon this independence — even when the pressure of syn-
chronous connection is eliminated by use of asynchronous communica-
tions tools. The demands of a learning-centred context at times may
force us to modify the proscriptive participation in communities of learn-
ing, even though we may have evidence that such participation will likely
advance knowledge creation and attention. The flexibility of virtual com-
munities allows for more universal participation, but a single environ-
ment that responds to all students’ needs does not exist. Thus, the need
for variations that accommodate the diverse needs of learners and teach-
ers at different stages of their life cycles is necessary. Finally, we are seeing
the proliferation of new types of communities and networks that exist
far from the formal constraints of educational communities. These social
software networks, such as mySpace, flickr, SecondLife, and Facebook, support
millions of participants in the creation of friendship and sharing net-
works. We are only beginning to understand how these environments
can be useful for formal education, or if they truly are “myspaces” and
not institutional or school spaces.

All of these potential barriers and opportunities argue for a theory
of online learning that accommodates but does not prescribe any par-
ticular format of time and place “boundedness,” and that allows for appro-
priate substitution of independent and community-centred learning. To
this requirement, we add the need for a theory of elearning to be learning-
centred, provide a wide variety of authentic assessment opportunities,
and be attuned to — and grounded in — existing knowledge contexts.

AFFORDANCES OF THE NET

Effective educational theory must address the affordances and the limi-
tations of the context for which it is designed (McDonald, 1998). The
World Wide Web is an extremely multifaceted technology that provides
alarge — and seemingly ever-growing — set of communication and infor-
mation management tools which can be harnessed for education
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provision. Similarly, it suffers from a set of constraints that are also briefly
overviewed in this section.

Online learning, as a subset of all distance education, has always
been concerned with provision of access to educational experience that
is, at the least, more flexible in time and in space than campus-based
education. Access to the Web is now nearly ubiquitous in developed coun-
tries. In Canada, 2005 data shows that 68% of the population are regular
Internet users — figures that are undoubtedly higher today, and much
higher again among younger users and students. This high percentage
of users would likely include well over 95% of those interested in taking
a formal education course. Access to the Web is primarily through home
or workplace machines, followed by computer placements in public librar-
ies, Internet cafes, and by personal wireless devices. In sum, access is
non-problematic for the vast majority living in developed countries. Access
is also faster and more convenient, as demonstrated by annual increases
of 33% in broadband connectivity in the thirty-member Organisation for
Economic and Cooperative Development countries between 2005 and
2006 (OECD, 2006). I have also been surprised by access availability in
developing countries, as exemplified by numerous Internet cafes in nearly
every major city of the world. Access is still problematic for those with a
variety of physical handicaps. However, in comparison to books or video
media, the Web provides much greater quality and quantity of access to
nearly all citizens — with or without physical disabilities.

Not only is access to technology increasing, but access to an ever-
growing body of content is also increasing. The number of open-access
scholarly journals (see http:/www.doaj .org/); educational objects (see
www.merlot.org); educational discussion lists and communities (see
http:/lists.topica.com/dir/?cid=4); online courses and educational
resources (see http:/www.oercommons.org/); and general references
to millions of pages of commercial, educational, and cultural content
(see www.google.com) is large and increasing at an exponential rate.
Thus, online learning theory must acknowledge the change from an era
of shortage and restriction to an era of abundant content; content
resources are now so large that filtering and reducing choice is as impor-
tant as provision of sufficient content itself.

The Web is quickly changing from a context defined by text
content and interactions to one in which all forms of media are sup-
ported. Much of the early work on instructional use of the Internet
(Smith, Feld, & Franz, 1992) assumed that asynchronous text-based
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interaction defined the medium (Short, Williams, & Christie, 1976),
thus techniques were developed to maximize interaction using this rela-
tively lean media. We are now entering an era, however, where streaming
video, video, and audio-conferencing, pod and videocasts, and immersive
worlds are readily available for educational use. Thus, online learning
theory needs to help educators decide which of the numerous techno-
logical options is best suited for their application.

The Web’s inbuilt capacity for hyperlinking has been associated
with the way in which human knowledge is stored in mental schema and
the subsequent development of mental structures (Jonassen, 1992).
Further, the capacity for students to create their own learning paths
through content that is formatted with hypertexts links is congruent with
constructivist instructional design theory, which stresses individual
discovery and construction of knowledge (Shank, 1993).

Finally, the growing ease with which content can be updated
and revised, both manually and through use of autonomous agent
technology, is making online learning content much more responsive
and potentially more current than content developed for any other
media. The explosion of web blogs (Richardson, 2006) and user-
friendly course content management systems built into web delivery
systems, such as Blackboard® and Moodle, are creating environments in
which teachers and learners can easily create and update their course
contents without the aide of programmers or designers. Naturally, this
ease of creation and revision leads to potential for error and less than
professional standard output; however, educators who are anxious to
retain control of their educational content and context welcome this
openness and freedom.

Education, however, is not only about access to content. The
greatest affordance of the Web for education use is the profound and
multifaceted increase in communication and interaction capability. The
next section discusses this affordance in greater detail.

ROLE OF INTERACTION IN ONLINE LEARNING

Interaction has long been a defining and critical component of the edu-
cational process and context (Anderson, 2003b). However, the term itself
is used in many ways to describe many different types of exchanges between
different actors and objects associated with teaching and learning.
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Defining and Valuing Interaction in Online Learning

It is surprisingly difficult to find a clear and precise definition of this
multifaceted concept in the education literature. In popular culture,
the use of this term to describe everything from toasters to video games
to holiday resorts further confuses precise definition. I have discussed
these varying definitions at greater length in an earlier document
(Anderson 2003a), and so I will confine discussion here to an acceptance
of Wagner’s (2001) definition as “reciprocal events that require at least
two objects and two actions. Interactions occur when these objects and
events mutually influence one another” (p. 8).

Interaction — or its derivative term énteractivity — serves a variety
of functions in the educational transaction. Sims (1999) lists these func-
tions as allowing for learner control, facilitating program adaptation
based on learner input, allowing various forms of participation and com-
munication, and aiding meaningful learning. In addition, interactivity
is fundamental to creating the learning communities espoused by Lipman
(1991), Wenger (2002), and other influential educational theorists who
focus on the critical role of community in learning. Finally, the value of
another person’s perspective, usually gained through interaction, is a
key learning component in constructivist learning theories (Shank,
1993), and in inducing mindfulness in learners (Visser, 2000).

Interaction has always been valued in distance education — even
in its most traditional, independent study format. Holmberg (1981)
argues for the superiority of individualized interaction between student
and tutor when supported by written postal correspondence or via real-
time telephone tutoring. Holmberg also introduces us to the idea of
simulated interaction, which defines the writing style appropriate for
independent study models of distance education programming, and that
he refers to as “guided didactic interaction.” Garrison and Shale (1990)
define all forms of education — including that delivered at a distance — as
essentially interactions between content, students, and teachers.
Laurillard (1997) constructs a conversational model of learning in which
interaction between students and teachers plays the critical role.

As long ago as 1916, John Dewey’s writings refer to interaction as
the defining component of the educational process that occurs when
students transform the inert information passed to them from another
and construct it into knowledge with personal application and value
(Esposito, 2003). Bates (1991) argues that interactivity should be the
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primary criteria for selecting media for educational delivery. Thus, there
is a long history of study and recognition of the critical role of interaction
in supporting and even defining education.

The Web affords interaction in many modalities. In Figure 1, we
see the common forms of interaction media used in distance education
charted against their capacity to support independence (of time and
place) and interaction. The higher and richer the form of communica-
tion, the more restrictions are placed upon independence. Figure 2
shows the capability of the Web to support these modalities. As can be
seen, nearly all forms of mediated educational interaction are now sup-
ported, and if one adds the use of the Web to enhance classroom-based
education, the Web supports them all. Thus, describing the character-
istics of online learning in general is usually too large a domain for
meaningful discussion until one specifies the particular modality of inter-
action in use.

Interaction can also be delineated in terms of the actors partici-
pating in the interaction. Michael Moore first discussed the three most
common forms of interaction in distance education — student-student;
student-teacher and student-content (Christenson & Menzel, 1998).
These interactions were expanded by Anderson and Garrison (1988) to
include teacher-teacher, teacher-content, and content-content interac-
tion. In 2002, I developed an equivalency theorem describing the capac-
ity to substitute one form of interaction for another, based upon cost

Educational media
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FIGURE 1. Attributes of educational media
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and accessibility factors (Anderson, 2003b). Figure 3 illustrates these six
types of educational interaction; they are also briefly described below.

Student-Student Interaction

Student-student interaction has traditionally been downplayed as a
requirement of distance education, due to constraints on availability of
technology and an earlier bias amongst distance education theorists
towards individualized learning (Andersen et al., 1981). Modern con-
structivist and connectivist theorists stress the value of peer-to-peer inter-
action in investigating and developing multiple perspectives. Work on
collaborative learning illustrates potential gains in cognitive learning
tasks, as well as increasing completion rates and acquisition of critical
social skills in education (Kirby & Boak, 1987). Work related to peer
tutoring, by Resnick (1996) and others, illustrates the benefits that can
result for both tutor and learner from a variety of forms of “reciprocal
teaching.” In our work, we found that studentled teams can result in
higher levels of cognitive, social, and even teaching presence, than those
led by teachers (Rourke & Anderson, 2002). Finally, peer interaction is
critical to the development of communities of learning (Rumble, 1999;
Wenger, McDermott, & Snyder, 2002), that allow learners to develop
interpersonal skills and investigate tacit bodies of knowledge shared by
community members as well as the formal curriculum of studies (Seely,
Brown, & Hagel, 2005).
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Student-Content Interaction

Student-content interaction has always been a major component of
formal education, even in the forms of library study or reading textbooks
in face-to-face instruction. The Web supports these more passive forms
of student-content interaction, but also provides a host of new oppor-
tunities, such as immersion in micro-environments, exercises in virtual
labs, and online computer-assisted learning tutorials. The development
of interactive content that responds to student behaviour and attributes
(often referred to as a student model) allows for customization of
content in unprecedented ways to support the individual needs of each
unique learner. Eklund (1995) lists some potential advantages of such
approaches to

* provide an online help facility, or an intelligent help, if the user
is modelled and their path is traced through the information
space;

* use an adaptive interface, based on several stereotypical user
classes, that modifies the environment to suit the individual
user;

* provide adaptive advice and model users’ acquisition of knowledge
through their use of the environment (including navigational use,
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answers to questions, help requested), to intelligently suggest a
preferred individualized path through the knowledge base.
To these must be added the capacity for immediate feedback: not only
formal learning guidance, but also just-in-time learning assistance pro-
vided by job aides and other forms of performance support tools.

Student-Teacher Interaction

Student-teacher interaction is supported in online learning in a large
number of varieties and formats that include asynchronous and synchro-
nous communication in text, audio, and video communications. The
volume of such communication often overwhelms many new teachers.
Moreover, students often hold unrealistic expectations for immediate
responses from their teachers. Emerging best practices now recognize
the flow of communication in online courses to be much less “teacher-
centric” than in traditional classroom discourse; teachers do not have
to respond immediately to every student question and comment, and
playing a less dominant role in class discourse can actually support the
emergence of greater learner commitment and participation.

Teacher-Content Interaction

Teacher-content interaction focuses on the teacher’s creation of content:
learning objects as well as units of study, complete courses, and associ-
ated learning activities. Teacher-content interaction allows teachers to
continuously monitor, construct, and update course content resources
and activities.

Teacher-Teacher Interaction

Teacher-teacher interaction creates the opportunity to sustain teachers
with professional development and support through supportive com-
munities. These interactions encourage teachers to take advantage of
knowledge growth and discovery, in their own subject area and within
the scholarly community of teachers.

Content-Content Interaction

Content-content interaction is a new and developing mode of educational
interaction wherein content is programmed to interact with other auto-
mated information sources to constantly refresh itself and acquire new
capabilities, through updates and interaction with other content sources.
For example, a weather tutorial may take its data from current meteo-
rological servers, creating a learning context that is up to date and
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relevant to the students’ learning context. Content-content interaction
also provides a means to assert control of rights and facilitate tracking
content use by diverse groups of learners and teachers. The recent devel-
opment of tagging (both “folksonomie” and formal ontological systems)
and syndication tools, such as RSS Atom, allow for automated machine
harvesting, distribution, and selection of content. Such automation allows
for the effective harvesting and selection of content-by-content.

Having exhausted all the pair-wise permeations of student/
content/teacher above, I thought I had covered all the bases. I was
wrong. I was surprised to read Jon Dron’s (2007) paper, in which he
argues that the group itself is an educational resource with characteristics
that are different than the bounded interaction among two or more
learners registered in a course. Dron’s groups include responses from
strangers retrieved from services like Google Answers, referrals from net-
works of friends and friends of friends, such as those supported in
MySpace and other social software sites, and discussions in communities
of avatars clustered in virtual spaces in immersive environments. These
groups support far more diverse and often less reliable interactions.
Nonetheless, they are far more generative than the discourse that typi-
cally merges from interaction among a bounded class of students and
teachers. Thus, learner-group and teacher-group interaction opens the
online classroom door to viewpoints, resources, and insights gathered
from throughout the Net.

A MODEL OF E-LEARNING

A first step in theory building often consists of model building, in which
the major variables are displayed and the relationships between the
variables schematized. In Figure 4, the two major modes of online learn-
ing (collaborative, community-of-inquiry models, and independent study
models) are illustrated.

The model illustrates the two major human actors: learners and
teachers, and their interactions with each other and with the content.
Learners can, of course, interact directly and spontaneously with any
content that they find, in multiple formats and especially on the Web;
however, many choose to have their learning sequenced, directed, and
credentialed through the assistance of a teacher in a formal education
system. This interaction can take place within a community of inquiry,
using a variety of net-based synchronous and asynchronous (video, audio,
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computer conferencing, chats, or virtual world) interactions. These envi-
ronments are particularly rich and allow for the learning of social skills,
collaboration, and the development of personal relationships among
participants. The community, however, binds learners in time, and thus
forces regular sessions — or at least group-paced learning. Community
models are also generally more expensive simply because they cannot
scale up to serve larger numbers of students. The second model of learn-

ing (on the right) illustrates the structured learning tools associated with
independent learning.

® Ajiwey 1994
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Common tools used in this mode include computer-assisted
learning tutorials, drills, and simulations. Virtual labs, where students
complete simulations of lab experiments and have access to sophisti-
cated search and retrieval tools, are also becoming common tools. Texts
in print — and now distributed and read online — have long served as
the basis for conveying teacher interpretations, insights, and knowledge
in independent study. It should also be emphasized, however, that
although engaged in independent study, the student is not alone. Often
colleagues in the workplace, peers located locally or distributed across
the Net, formal and informal groups, and family members, have been
significant sources of support and assistance to independent study learn-
ers (Potter, 1998). Emerging social software solutions also allow students
to meet and develop common interests, such as forming study-buddy
or study-group relationships or engaging in cooperative course-related
activities — even while engaged in independent study programs
(Anderson, 2005). Finally, as noted earlier, Dron (2007) argues that
knowledge can be created through many knowledge networks and
through collective activities — the wisdom of crowds — that are supported
and aggregated on the Net.

Using this online model then requires decision making on the
part of teachers and designers. A key deciding factor is based on the
nature of the learning that is prescribed. Marc Prensky (2001) argues
that different learning outcomes are best learned through particular
learning activities. Prensky asks not how students learn, but more specifi-
cally how do they learn what?

Prensky postulates that in general, we all learn

* behaviours through imitation, feedback, and practice

* creativity through playing

* facts through association, drill, memory, and questions

* judgment through reviewing cases, asking questions, making

choices, receiving feedback, and coaching

* language through imitation, practice, and immersion

* observation through viewing examples and feedback

* procedures through imitation and practice

* processes through system analysis, deconstruction, and practice

* systems through discovering principles and graduated tasks

* reasoning through puzzles, problems, and examples
skills (physical or mental) through imitation, feedback, continuous
practice, and increasing challenge
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* speeches or performance roles by memorization, practice, and
coaching
* theories through logic, explanation, and questioning (156)!

Prensky also argues that forms and styles of games can be used
online or off-line to effectively facilitate learning each of these skills.

I would argue that each of these activities can be accomplished
through e-learning, using some combination of online community activi-
ties and computer-supported independent study activities. By tracing
the interactions expected and provided for learners through the model
(see Figure 4), one can plan for and ensure that an appropriate mix of
student, teacher, and content interaction is uniquely designed for each
learning outcome.

ONLINE LEARNING AND THE SEMANTIC WEB

We have entered an era in which the Web has expanded from a medium
to display content created by professional designers and publishers, to
one where commercial content is augmented, annotated, enhanced,
and, in some cases, displaced by content created by the end users them-
selves. Increasingly, ways are being developed to have content harvested,
filtered, repurposed, and transformed, through the manipulation of
both human and automated processes. This enhanced capacity is based
on two emerging network technologies. The first is the set of formal
technologies prominently championed by the original designer of the
Web, Tim Berners-Lee, and named the Semantic Web (Berners-Lee,
1999). This technology is used to annotate information using formal
taxonomies so that the information becomes aware of itself. For example,
a data heading might be “author’s telephone number,” rather than
simply information about the font size and colour in which the informa-
tion is to be displayed — this is what once defined the HTML capacity
of the original World Wide Web. The Semantic Web, on the other hand,
allows the defining of the label in taxonomy such that autonomous
agents and humans could determine that this set of numbers corre-
sponded to a telephone number, and that in turn, this telephone
number is related to an individual or an organization. Given this addi-
tional information, autonomous agent programs can then sort, query,
format, and even make calculations and inferences based upon the
additional information.
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The second technology is the development of social technologies
that add a self-organizational capacity to the Net, through explicit tagging
by users and through the tracking of usage. This data is then used to
search, retrieve, reconfigure, and filter information on the Net, a capabil-
ity that has application for many educational, entertainment, and com-
mercial applications. For example, the CiteULike site (see http:/www.
citeulike.org/) allows users to upload, annotate, and rate scholarly articles
they have read. The resulting database can be used by the individual
contributor as an aide in their scholarly production, but more importantly,
the database of articles can be searched (and further annotated and evalu-
ated) by others to generate a collective assessment of the article.

In the first edition of this chapter, I perhaps over-optimistically
championed the emergence of the Semantic Web. Though work con-
tinues in the formal classification and annotation of content, there have
been significant problems noted with the near impossible challenges of
formally describing all data on the Web using standardized terminology
and language (McCool, 2006). In response, advocates of the Semantic
Web are turning to a second technology of user-tagged content, infor-
mally described by emergent folksonomies to proclaim a Semantic
Web 2.0 (Spivack, 2007).

The vision of the Semantic Web includes extensive use of autono-
mous agents to support and facilitate learning. Student-alert agents are
used for intelligent searching of relevant content (see Google Alerts at
http://www.google.com/alerts): secretaries booking and arranging for
collaborative meetings (see http:/meetingwizard.com); reminding stu-
dents of deadlines (see http://www.calendarhub.com); and negotiating
with the agents of other students for assistance, collaboration, or social-
ization (see http://ihelp.usask.ca/). Teacher agents are used to provide
remedial tuition, to assist with record keeping and monitoring of student
progress, and even to mark and respond to student communications.
The content itself can be augmented with agents that control rights to
its use, automatically update content, and track means by which the
content is used by students (Yu, Brown, & Billett, 2007; Feng, Shaw, Kim,
& Hovy, 2006; Clements & Nastassi, 1988).

The Semantic Web also supports the reuse and adaptation of
content through support for the construction, distribution, and retrieval
of digitized content that is formatted and formally described, using
semantic web technologies (Eggins & Slade, 1997b). The emergence of
educational modelling languages (Koper, 2001) allow educators to for-
mally describe, in the language accessible on the Semantic Web, not
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only the content but also the activities and context or environment of
learning experiences. Together, these affordances of the Semantic Web
allow us to envision an e-learning environment that is rich with student-
student, student-content, and student-teacher interactions that are
affordable, reusable, and facilitated by active agents (see Figure 5).

TOWARDS A THEORY OF ONLINE LEARNING

The Web offers a host of very powerful affordances to educators. Existing
and older education provision have been defined by the techniques and
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tools designed to overcome limitations and exploit the affordances of
earlier media. For example, the earliest universities were built around
medieval libraries that afforded access to rare handwritten books and
manuscripts. Early forms of distance education were constructed using
text and the delayed forms of asynchronous communications afforded
by mail services. Campus-based education systems are constructed around
physical buildings that afford meeting and lecture spaces for teachers
and groups of students. The Web now provides near-ubiquitous access
to quantities of content that are many orders of magnitude larger than
that provided in any other medium.

From earlier discussions, we see that the Web affords a vast
potential for education delivery that generally subsumes almost all the
modes and means of education delivery previously used — with, perhaps,
the exception of rich face-to-face interaction in formal classrooms,
though even its supremacy is now being challenged by immersive envi-
ronments such as Activeworlds (see http://www.activeworlds.com) and
SecondLife (see http://secondlife.com/). We have also seen that the most
critical component of formal education consists of interaction between
and among multiple actors — human and agents included.

Thus, I conclude this chapter with an overview of a theory of
online learning interaction which suggests that the various forms
of student interaction can be substituted for each other, depending upon
costs, content, learning objectives, convenience, technology used, and
time availability. The substitutions do not decrease the quality of learn-
ing that results. More formally: Sufficient levels of deep and meaningful
learning can be developed as long as one of the three forms of interac-
tion (student—teacher; student-student; student-content) is at very high
levels. The other two may be offered at minimal levels or even eliminated
without degrading the educational experience. (Anderson 2003b)

The challenge for teachers and course developers working in an
online learning context, therefore, is to construct a learning environ-
ment that is simultaneously learner-centred, content-centred, commu-
nity-centred, and assessment-centred. There is no single best media of
online learning, nor is there a formulaic specification that dictates the
type of interaction most conducive to learning in all domains and with
all learners. Rather, teachers must learn to develop their skills so that
they can respond to both existing and emergent student and curriculum
needs. Teacher can do this by developing a repertoire of online learn-
ing activities that are adaptable to diverse contextual and student needs.
Table 1 illustrates how the affordances of these emerging technologies



68 Theory and Practice of Online Learning

can be directed to create the environment most supportive of how
people learn.

CONCLUSION

This discussion highlights the wide and diverse forms of teaching and
learning that can be supported on the Web today, and the realization
that the educational Semantic Web 2.0 will further enhance the possibili-
ties and affordances of the Web, thus making it premature to define a
particular theory of online learning. What we can expect, however, is
that online learning — like all forms of quality learning — will be knowl-
edge-, community-, assessment-, and learner-centred. Online learning
will enhance the critical function of interaction in education, in multiple
formats and styles, among all the participants. These interactions will be
supported by autonomous agents and the aggregated contribution of
other users. The task of the online course designer and teacher now,
therefore, is to choose, adapt, and perfect, through feedback, assessment,
and reflection, educational activities that maximize the affordances of
the Web. In doing so, they will create learning-, knowledge-, assessment-,
and community-centred educational experiences that will result in high
levels of learning by all participants. Integration of the new tools and
affordances of the educational Semantic Web and emerging social
software solutions will further enhance and make more accessible and
affordable quality online learning experiences.

Our challenge as theory builders and online practitioners, there-
fore, is to delineate which modes, methods, activities, and actors are
most cost- and learning-effective in creating and distributing quality
e-learning programs. The creation of a model is often the first step towards
theory creation. The model presented illustrates most of the key variables
that interact to create online educational experiences and contexts. Our
next step is to theorize and measure the direction and magnitude of the
effect of each variable on relevant outcome variables, including learning,
cost, completion, and satisfaction. The models presented in this chapter
do not yet constitute a theory of online learning per se, but hopefully
they will help us to deepen our understanding of this complex educa-
tional context, and lead us to hypotheses, predictions, and most impor-
tantly, improvements in our professional practice. Hopefully, the model
and discussion in this and other chapters in this book will lead us towards
a robust and comprehensive theory of online learning.
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NOTES

1. Tam grateful to Joo Khim Tan (email JooKhim@np.edu.sg) for making
this link between the model and the work of Marc Prensky in a
discussion on ITForum in September, 2002.
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