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Introduction

Eight years ago George Siemensc oi ned t he ivienmtdm t ®@C odrersecati be 'l ear ni n
and has been generous enough to share it with me. This volume represents the bulk of my

contribution to the field since then.

Connectivism is the thesis that knowledge is distributed across a network of connections, and
therefore that learning consists of the ability to construct and traverse those networks. An
account of connectivism is therefore necessarily preceded by an account of networks. But the
bulk of this work is devoted to tracing the implications of this thesis in learning.

Yes, this could have been a shorter booki and per haps one day 16l 1 autho
redundancies, false starts, detours and asides, and other miscellany. Such a volume would be

sterile, however, and it feels more true to the actual enquiry to stay true to the original blog

posts, essays and presentations that constitute this work.

Here is the abridged version of my philosophy, for those not wishing to read the 600 or so pages
that follow:

The scope of my work covers three major domains, knowledge, learning and community. Each
of these represents an aspect of network theory: the first, examining the cognitive properties of
networks, the second, looking at how networks learn, and the third, tracing the properties of
effective networks. These also represent the processes of learning, inference and discovery in
society writ large.

Knowledge is literally the set of connections between entities. In humans, this knowledge
consists of connections between neurons. In societies, this knowledge consists of connections
between humans and their artifacts. What a network knows is not found in the content of its
entities, nor in the content of messages sent from one to the other, but rather can only be found
through recognition of patterns emergent in the network of connections and interactions.

Learning is the creation and removal of connections between the entities, or the adjustment of
the strengths of those connections. A learning theory is, literally, a theory describing how these
connections are created or adjusted. In this book | describe four major mechanisms: similarity,
contiguity, feedback, and harmony. There may be other mechanisms, these and others may
work together, and the precise mechanism for any given person may be irreducibly complex.

In the concept of community we describe the conditions for successful or effective networks,

that is, networks that can learn, networks than can adapt, or networks that avoid stagnation or

net work oO0deat ho. I n this book | describe a set of
di stributi on, as wel | as a O6semantic conditionbo,
openness and connectivity (or interactivity). Networks that instantiate these conditions i

! George Siemen<onnectivismA Learning Theory for the Digital Age. elarnspace (weblog). December 12, 2004.
http://www.elearnspace.org/Articles/connectivism.htm
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whether they be learning communities, technologies or societies i are able to develop and
grow. Those that do not will be impaired in some fashion.

Education is often depicted as Omaki esgstoteirkni ngod b
about what we mean when we say this. To be sure, it is easy to say that knowledge is not

merely a collection of 6factsd or O6statementsao, b
of the words and sentences we use. What we know i what we learn i is distributed across a

network. | tds the patter nésnottmedescrigtignedfthese t i es i n th

patterns, but the patterns themselves, even patterns created by the creation of images, videos
and cartoons. We need a new literacy to understand this language, which | describe in
6Speaking in LOLcatsb6.

This new description of knowledge bears some examination. We have through the industrial age
depended on a model of knowledge as a set of theses that are hypothesized and tested against
experience. In this model, articulation and measurement are essential skills. But our
understanding of what it means to know, to infer, and to give reasons evolves in an environment
where knowing consists of pattern recognition. The effectiveness of knowing is defined not by
conformity but by adaptation. The idea of truth devolves into an account of perspectives and
points of view. The having of a reason for action is not a matter of argumentation or deduction,
but rather of comfort, familiarity and an inner sense of balance, the sort of instant awareness we
would characterize of an expert.

The O6semantic conditioné describes an efficient a
functioning of networks that will achieve knowledge as just described. To the extent this

condition holds, some of our long-standing ideas about community and collaboration need to be

reconsidered. The most important function of a person in a community is no longer conformity,

but rather, creativity and expression. It is through the cooperation of autonomous and diverse

individuals that communities function most effectively, not through collaboration or cohesion.

This thesis is explored through the (imperfectly named) distinction between groups and

networks.

The semantic condition itself requires explanation and description. It can be described as a set
of mechanisms that defend against cascade phenomena. In this discussion | offer a model of
autonomy that describes factors affecting metal states, the capacity to act on those states, the
scope and range of such action, and the effectiveness of that action. It is also important to
understand the nature of sameness as, on the one hand, an important learning principle, and on
the other hand, the contrary of diversity. | explore these concepts through an extended
discussion of collaboration and knowledge production.

In the years since the development of the thesis of connectivism George Siemens and | have
attempted to realize these principles on a practical scale. The result has been the development
of the Massive Open Online Course, an effort to create learning communities modeled explicitly
on the theses described in these pages. Starting with the first MOOC in 2008 | have drawn on
these principles to describe how the course works, how a person should learn in such a course,
and what constitutes success in such a course.
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These principles are especially important when considering the questions of course content and
assessment. The idea that there is some body of content to be acquired or remembered is
explicitly rejected; to learn in a connectivist course is to grow and develop, to form a network of
connections in oneds own self. The model of | earn
especially insofar as that model depends on a theory of knowledge as hypothesis formation and
confirmation, is observably inaccurate and incorrect when applied to learning. Connectivist
learning is a process of immersion in an environment, discovery and communication i a
process of pattern recognition rather than hypothesis and theory-formation. Learning is not a
matter of transferring knowledge from a teacher to a learner, but is rather the product of the
learner focusing and repeating creative acts, of practising something that is important and
reflecting on this practice.

Thus concludes this vol ume, though obviously, not
education was sufficiently | arge as to require a
other works on the impact of this perspective on contemporary debates on education. There are

interviews, there are other talks i and then, there is the future, a need for a more articulated

description of the new literacy, a completion of the gRSShopper software that instantiates the

model, and an effort to place our work in the context of a rapidly changing and growing

environment of open online courses.
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Knowledge, Learning and Community

Contribution to #Changel1 online course,” February 27.

The intent of these short contributions to the #Changell course is to allow guest speakers to

summarize their sum contribution to the field of online learning and new educational technology.

Though | have recently become better known because of my contributions to connectivism and

to the concept of the massive open online course, these are reflective of a wider philosophy that

has characterized my work as a whole much more generally. In the early 2000s | took to

characterizing it under the heading of knowledge, learning and community i | even posted an

eBook®wi t h that title. Il 6d |li ke to return to that fr
the field today.

These three are intended to be represented as a cycle. Knowledge informs learning; what we
learn informs community; and the community in turn creates knowledge. And the reverse:
knowledge builds community, while community defines what is learned, and what is learned
becomes knowledge. The three are aspects of what is essentially the same phenomenon,
representations of communications and structures that are created by individuals interacting and
exchanging experiences. So | have examined each of these three in detail, as well as the
languages of communication between them, and as well as the experiences that inform them.

Knowledge

The traditional model of knowledge is what we may call propositional or representative: it
consists of a series of signs, expressions, propositions or representations, which stand in
relation to an external reality, or some subset of it, such that properties of that external reality
are reflected in the expression. Knowledge, properly so-called, within such a framework consists
of a set of such statements, models or propositions, the ability to manipulate them in order to
create explanations, make predictions, or define concepts, and the ability to apply those to the
world.

Theories of knowledge in this paradigm are based almost entirely on the properties of those

signs, their origins, and how they are used to generate and preserve truth or meaning. Take for
example what has come to be called the traditiona
and its counterexamples. Knowledge is through to be a statement or expression, like a belief. It

is expected to correspond or correctly represent the world, and hence be true. And it

presupposes a connection between that external world and the representation, which is a

justification.

2 stephen Downes, George Siemans Dave CormielChange 2011. Website, 2011. http://change.mooB.cae s ent at i on posted on S
Web (weblog). February 29, 2012. Audio and slides availabtie://www.downes.ca/presentation/292

% Stephen Downes. Knowledgeearning and Community. eBook. September 7, 2001.

http://www.downes.ca/filgbooks/KnowledgeLearning.pdf
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This model has served us well over the years; it is the foundation behind the scientific method,
which consists of the creation of representations that enable predictions to be tested
experimentally. It forms the foundation for logic and inference, which are the basis for being able
to tell when a statement someone makes is true, or false.

But it is a fiction. Our knowledge is not actually composed of propositions and representations.

As Wittgenstein has said, what we know is more accurately demonstrated in what we do, and

language derives its meaning not from what it represents but by how we use it. The logical
structures we think comprise 6knowledged are but
expressions, behaviours, interactions, manipulations, creations, emotions and more, all of which

point to a much deeper structure. The words we use, the facts we describe, the principles and

rules we infer i these are simple abstractions of what we really know.

The theory | have advanced (and | am by no means the only person to reason in this way) is
that our knowledge is literally the set of connections between neurons in the brain (or between
bits in a computer, or between people in a society, or between crickets in a forest). Our
knowledge is the state of organization that results in our brains and bodies after our interactions

with the worl d. For example, 6to know that Paris
sentence in the brain, nor is it to be in possession of some fact, it is to be organized in a certain

way.

This state of 6ébeing organized in a certain waybd
Oknowd something is characterized by a feeling of
Fred? We OreBSolgnhnéceiovalim, we feel we 6knowd somet |
word differently; we see a tiger and candét think
and candédt make sense of the suggestion that we ar
and dondédt have any way to make that into 6306. We

our own brains when presented with this or that situation.

Learning

To |l earn that OParis is the capital of Fyanced in
the sentence or proposition that O6Paris is the ca
the capital of Francebé consists of much more than
sentence; it involves not only a knowledge of the language and the conventions surrounding the

|l anguage, but also the idea that O6éParis6 is a cit

capitals, and more, an entire set of thoughts, feelings and behaviours that would be appropriate
of a person who knows such a thing.

To |l earn, therefore, that o6Paris is the capital o
state, but instead to instantiate a complex physical state, so complex it is beyond description.

I ndeed, we say OFr ed k n avayofdXsoribihgehe physead state¢hath ave no
constitutes Oknowing X6. It is unique for each pe
sufficient set of connections that consists o6know
exactly the samethingby 6 X06) .
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The challenge of pedagogy, indeed, is that learning is not simply remembering. If all that was

needed was to enable a student to recite back a set of facts, pedagogy would be simple; as in

archaic schools, we would simply have students recite the fact aloud until they could repeat it

back without error. But we know that a person doe
even if he recites that fact should he turn around and book a flight to Marseilles to see the

President.

To learn, therefor e , even a simple fact (such as O6Paris is
entire discipline (Chemistry, Physics, economics) is to become like a person who already knows

t hat fact or practices that di scitqedadisaplineiPart of b
agreement on the same set of facts, and answering the same questions in the same way. But it

also involves seeing the world in the same way, recognizing some things as important and other

things as not, in approaching problems in the same way, having the same standards of proof

and reference, and more.

Historically, education has recognized this. The various tests and exercises we ask students to

perform are efforts to replicate the major elements of practice undertaken by one who has

already mastered the relevant domain. In science, we set up labs and ask students to perform

6experi mentso. I n mat hematics, we pose Oprobl emsoé
provide 6proofso. I n carpentry SMearelseekingsto are asked
replicate not simple representational states, but complex patterns of experience and

performance.

The best way to replicate an expert ohavewthegani zati o
same DNA, the same physical environment, and the same experiences. None of this is

possible; each person is physically, environmentally and experientially unique. But by exposing

the student to some aspect of the expertodés enviro
somet hing | i ke t heAndcwe paa natrd@vsn ok thiothvdughdaneunication,

either directly or indirectly (though a teacher), about that experience. And we can develop a

more concrete personal understanding by trying out our own understanding in this environment,

creating new and unplanned experiences, which on reflection we can relate to our own unigue

experiences.

| have expressed my (very unoriginal) theory of pedagogy very simply: to teach is to model and
demonstrate, to learn is to practice and reflect. Both teaching and learning consist of talking
about and of doing. Theorizing and practicing. Abstracting and making concrete. Nothing new
there, but what is key is the attitude we take as we understand that to learn is to emulate an
entire organizational state and not merely to possess a simple set of facts.

Community

The community is the place in which we have learning experiences, and the environment
through which we communicate with each other about these experiences. It is at one moment
the place where we learn and at another moment the instantiation, as an artifact, of what we
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have learned, as a society. It is at one moment the place where we communicate, and at
another moment, an expression of what we have communicated.

A community is the t otgelandthat krowledge issantained notyodhsin k n o wl e
its law courts and libraries, but also in its buildings and bridges, statues and artwork, community

halls and schools and taverns, houses, apartments, and cardboard shelters built by people who

live on the street.

A community is not the same as a brain i obviously i but we can talk about a community
learning in the same way we can talk about a person learning. A community has experiences i
whether an invasion or drought, earthquakes, political upheaval, stock market fluctuations,
pollution, weather and all the other wider social and environmental phenomena that we as a
society experience as a whole. These experiences imprint and shape the community as a whole
T each person, working alone and with others, creates one or another aspect of community in
response to these 1 builds houses to shelter against the storm, roads to travel to sources of
food, art to express our anguish or joy.

As with a human, no simple words can express what a community knows; as with a human,

what a community knows is reflected by what it does. You would say, for example, that a society

as a whole does not o6knowbd about gl obal war ming,
in response to it; we individual members of a society may see the impact, but the pain of the

experience has not yet been felt by the whole.

Whether a community can know, whether its experiences can be transformed into knowledge,
depends on how the community is organized, on how it can be organized. Rocks do not learn as
much as humans because they cannot be organized beyond simple alignments of their
constituent molecules. Moreover, rocks cannot express this organization through present or
future behaviour. The best rocks can do is to form a pile; humans, through their creative acts
and interactions with each other, compose vastly more complex artifacts.

A community relates to its constituent members in several ways. In is the environment within

which a person experiences, practices and learns. It is therefore a mechanism whereby the

experiences of one person may be replicated by another, through immersion in the same
environment. A factory isndét simply a mechanism f
whereby one member is able to show another how hammers are built (and how forges are used,

and how labour is organized, and all the rest). A community is also the medium through which

one person communicates with another. It create a thick network of connections, whether of

wire, highway, text or acoustics, through which signals are sent and received.

We take great stock in the meaning expressed by these signals, in the state of affairs in the

world these signals are intended to represent, but this focuses our attention artificially only on

those signals, or those aspects of signals, that are designed explicitly to represent, and to

disregard what is in fact the bulk of these communications. A person may intend only to say

6Paris is the capital of Franceb6, but &aatiomegim| t h of
the language, the tone, the context, the attitude, and more. Not only is each expression an act,
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each act is also an expression, and our communications are far more than the simple words that
express them.

Language

As a result of my understanding of knowledge, learning and community | have a very broad

concept of language, which to my mind the content of any communicative act from one entity to
another. As such, to my mind, mo st I mdegdunsogee does
accurately, no language inherently has meaning.

A language may be thought of as an entity in its own right, with its own internal form of
organization, though arguably it is inseparable from the community that creates it. As such,
while | would be hesitant to say that a language expresses knowledge, | feel comfortable in
saying that a language contains knowledge. For example, the fundamental elements of written
language T subjects and actions, objects, tenses and connections i are expressions of
elements of our knowledge of the world. What (say) the English language says about us is that
we see the world as something that progresses through time and space, and contains subjects
and objects, which interact with each other. Other languages i music, say, or bricks i say other
things about us.

What is crucial to understand about language is that it reflects, and does not prescribe. Put
another way, the rules of language are not the rules of the world. Language follows learning and
experience, is reflective of learning and experience, and does not constitute learning and
experience. A sentence is like a picture: an abstraction, a snapshot, a moment, an artifice. It is
not inherently true or false, does not inherently contain its own meaning. When we read, when
we comprehend, a language, we do so by recognizing, and not by decoding.

Moncton, February 27, 2012
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E-Learning Generations

Presentation delivered to Clair 2012, Clair, New Brunswick, February 14, 2012, originally in
French.*

In recent years | have been working on two major concepts: first, the connectivist theory of
online learning, which views learning as a network process; and second, the massive open
online course, or MOOC, which is an instantiation of that process. These, however, represent
only the most recent of what can be seen as a series of 'generations’ of e-learning. In this talk |
describe these generations and discuss how they led to, and are a part of, the most recent work
in online learning.

Thank you for welcoming me to your conference.

The theme | would like to explore today concerns the growth and development of our idea of
online learning, or as it is sometimes called, e-learning. What | would like to do is to describe a
series of 'generations' of technologies and approaches that have characterized the development
of online learning over the years. These generations of have informed the shape of online
learning as it exists today, and will help us understand something of the direction it will take in
the future.

These generations span more than a 20-year period. Indeed, there may even be described a
‘generation zero' that predates even my own involvement in online learning. This generation is
characterized by systems such as Plato, and represents the very idea of placing learning
content online. This includes not only text but also images, audio, video and animations. It also
represents, to a degree, the idea of programmed learning. This is the idea that computers can
present us with content and activities in a sequence determined by our choices and by the
results of online interactions, such as tests and quizzes. We have never wandered far from this
foundational idea, not even in the 21st century. And it continues to be the point of departure for
all subsequent developments in the field of online learning.

For me, 'generation one' consists of the idea of the network itself. My first work in the field of
online learning was to set up a bulletin board system, called Athabaska BBS, in order to allow
students from across the province to communicate with me online. It was also the time | first
began using email, the time | began using the Usenet bulletin Board system, and the time | first
began using online information systems such as Gopher. The process of connecting was
involved and complex, requiring the use of modems and special software.

As generation one developed, generation zero matured. The personal computer became a tool
anyone could use to create and store their own content. Commercial software came into

* Stephen Downeg-Learning: Générations St e p h e n 6 s FelWeaby 14, 20@2hutli@amg slides available.
http://www.downes.ca/presentation/289
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existence, including both operating systems and application programs such as spreadsheets,
word processors, and database tools. Content could be created in novel ways - the 'mail merge'
program, for example, would allow you to print the same letter multiple times, but each with a
different name and address drawn from a database.

The next generation takes place in the early 1990s and is essentially the application of
computer games to online learning. These games were in the first instance text-based and very
simple. But they brought with them some radical changes to the idea of learning itself.

One key development was the idea that multiple people could occupy the same online 'space'
and communicate and interact with each other. This development coincided with the creation of
IRC - inter-relay chat - and meant that you were in real time communication with multiple people
around the world. But more: the gaming environment meant you could do things with other
people - explore terrain, solve puzzles, even fight with them.

Another key idea was the design of the gaming space itself. Early computer games (and many
early arcade games) were designed like programmed learning: they were like a flow chart,
guiding you through a series of choices to a predetermined conclusion. But the online games
were much more open-ended. Players interacted with the environment, but the outcome was
not predetermined. At first it was created by chance, as in the rolling of dice in a Dungeons and
Dragons game. But eventually every game state was unique, and it was no longer possible to
memorize the correct sequence of steps to a successful outcome.

The third element was the technology developed to enable that which we today call object
oriented programming. This changed the nature of a computer program from a single entity that
processed data to a collection of independent entities - objects - that interacted with each other:
they could send messages to each other to prompt responses, one could be 'contained' in
another, or one could be 'part’ of another. So a game player would be an object, a monster
would be an object, they would be contained in a 'room' that was also an object, and gameplay
consisted of the interactions of these objects with each other in an unplanned open-ended way.

During the development of this second generation we saw the consolidation of computer-based
software and content, and the commercialization of the network itself. The many brands we saw
in the 80s - Atari, Amiga, Tandy, IBM, and many more - coalesced into the now familiar Mac-PC
divide. A few major software developers emerged, companies like Microsoft and Corel.
Computers became mainstream, and became important business (and learning) tools.

Meanwhile, the world of networks began to commercialize. Commercial bulletin board services
emerged, such as Prodigy, AOL, GEnie and Compuserv. And the first local internet service
providers came into being. Networking became the way important people connected, and
communities like the WELL began to define a new generation of thought leaders.

You can begin to see a pattern developing here. Through the first three generations, a familiar
process of innovation occurs: first the development and piloting of the technology (which is also
when the open source community springs up around it), then the commercialization of the
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technology, then the consolidation of that commercial market as large players eliminate weaker
competitors.

The next generation sees the development of the content management system, and in learning,
the learning management system.

Both of these are applications developed in order to apply the functionality developed in
generation zero - content production and management - to the platform developed in generation
one - the world wide web. The first content management systems were exactly like mail merge,
except instead of printing out the content, they delivered it to the remote user (inside a computer
program, the commands are exactly the same - 'print' is used to print data to a page, print data
to a file, or print data to the network).

Early learning management systems were very easy to define. They consisted of a set of
documents which could be merged with a list of registered users for delivery. They also
supported some of the major functions of networks: bulletin boards, where these users could
post messages to each other, chat rooms, where they could occupy the same online space
together, and online quizzes and activities, where they could interact with the documents and
other resources.

It is interesting to me to reflect that the major debates about online learning around this time
centered on whether online learning would be mostly about online content - that is, reflective of
generation zero - or mostly about online interaction - that is, reflective of generation one. |
remember some teachers in Manitoba swearing by the interaction model, and using a bulletin-
board style application called FirstClass - eschewing to more content-based approach | was
favouring at the time.

Learning management systems drew a great deal from distance learning. Indeed, online was
(and is still) seen as nothing more than a special type of distance learning. As such, they
favoured a content-based approached, with interaction following secondarily. And a very
standard model emerged: present objectives, present content, discuss, test. More advanced
systems attempted to replicate the programmed learning paradigm. The Holy Grail of the day
was adaptive learning - a system which would test you (or pretest you) to determine your skill
level, then deliver content and activities appropriate to that level.

Despite its now-apparent shortcomings, the learning management system brought some
important developments to the field.

First, they brought the idea that learning content could be modularized, or ‘chunked'. This
enabled a more fine-grained presentation of learning content than traditional sources such as
textbooks and university courses. Shorter-form learning content is almost ubiquitous today.

Second, it created the idea that these content modules or chunks were sharable. The idea that
books or courses could be broken down into smaller chunks suggested to people that these
chunks could be created in one context and reused in another context.
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And third, they brought together the idea of communication and content in the same online
environment. The learning management system became a place where these smaller content
objects could be presented, and then discussed by groups of people either in a discussion
board or in a live chat.

These were the core elements of learning management technology, and a generation of online
learning research and development centered around how content should be created, managed
and discussed in online learning environments. People discussed whether this form of learning
could be equal to classroom learning, they discussed the methodology for producing these
chunks, and they discussed the nature, role and importance of inline interaction.

Around this time as well an ambitious program began in an effort to apply some of the
generation two principles to learning management systems (and to content management in
general). We came to know this effort under the heading of 'learning objects'. In Canada we had
something called the East-West project, which was an attempt to standardize learning
resources. The United States developed IMS, and eventually SCORM. Most of the work
focused on the development of metadata, to support discoverability and sharing, but the core of
the program was an attempt to introduce second generation technology - interactive objects - to
learning and content management.

But it didn't take hold. To this day, the learning management system is designed essentially to
present content and support discussion and activities around that content. We can understand
why when we look at the development of the previous generations of online learning.

By the time learning management systems were developed, operating systems and application
programs, along with the content they supported, were enterprise software. Corporations and
institutions supported massive centralized distributions. An entire college or university would
standardize on, say, Windows 3.1 (and very few on anything else). '‘Content’' became
synonymous with ‘documents’ and these documents - not something fuzzy like 'objects' - were
what would be created and published and shared.

The network was by this time well into the process of becoming consolidated. Completely gone
was the system of individual bulletin board services; everything now belonged to one giant
network. Telecoms and large service providers such as AOL were coming to dominate access.
The internet standardized around a document presentation format - HTML - and was defined in
terms of websites and pages, constituting essentially a simplified version of the content
produced by enterprise software. The same vendors that sold these tools - companies like
Microsoft and Adobe - sold web production and viewing tools.

Probably the most interesting developments of all at the time were happening outside the LMS
environment entirely. The tools used to support online gaming were by this time becoming
commercialized. It is worth mentioning a few of these. New forms of games were being
developed and entire genres - strategy games, for example, sports games, and first-person
shooters - became widely popular.
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Though gaming remained a largely offline activity, online environments were also beginning to
develop. One of the first 3D multi-user environments, for example, was Alpha Worlds. This was
followed by Second Life, which for a while was widely popular. Online gaming communities also
became popular, such as the chess, backgammon and card playing sites set up by Yahoo. And
of course | would be remiss if | didn't mention online gambling sites.

As | mentioned, these developments took place outside the LMS market. The best efforts of
developers to incorporate aspects of gaming - from object oriented learning design to
simulations and gaming environments to multi-user interactions - were of limited utility in
learning management systems. LMSs were firmly entrenched in the world of content production,
and to a lesser extent the world of networked communication.

This leads us next to the fourth generation, paradoxically called web 2.0 - and in the field of
online learning, e-learning 2.0.

The core ideas of web 2.0 almost defy description in previous terminology. But two major
phenomena describe web 2.0 - first, the rise of social networks, and second, the creation of
content and services that can interact with those networks. Web 2.0 is sometimes described as
the 'web as a platform' but it is probably more accurate to see it as networking being applied to
data (or perhaps data being applied to networking).

The core technology of web 2.0 is social software. We are most familiar with social software
through brand names like Friendster, MySpace, Twitter, Linked In, Facebook, and most
recently, Google+. But if we think for a moment about what social software is, it is essentially
the migration of some of your personal data - like your mailing list - to a content management
system on the web. These systems then leverage that data to create networks. So you can now
do things online - like send the same message to many friends - that you could previously only
do with specialized applications.

E-learning 2.0 is the same idea applied to e-learning content. | am widely regarded as one of
the developers of e-learning 2.0, but this is only because | recognized that a major objective of
such technologies as learning objects and SCORM was to treat learning resources as data. The
idea was that each individual would have available online the same sort of content authoring
and distribution capabilities previously available only to major publishers. And these would be
provided online.

E-learning 2.0 brings several important developments to the table.

First, it brings in the idea of the social graph, which is essentially the list of people you send
content to, and the list of people who send you content, and everyone else's list, all in one big
table. The social graph defines a massive communications network in which people, rather than
computers, are the interconnected nodes.

Second, it brings in the idea of personal publishing. The beginning of web 2.0 is arguably the
development of blogging software, which allowed people to easily create web content for the
first time. But it's also Twitter, which made creating microcontent even easier, and YouTube,
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which allowed people to publish videos, and MySpace, which did the same for music, and
Facebook and Flickr, which did the same for photos.

Third, it brings in the idea of interoperability, first in the form of syndication formats such as
RSS, which allow us to share our content easily with each other, but also later in the form or
application programming interfaces, which allow one computer program on one website to
communicate with another program on another website. These allow you to use one application
- your social network platform, for example - to use another application - play a game, edit
content, or talk to each other.

And fourth, it brings us the idea of platform-independence. Web 2.0 is as much about mobile
computing as it is about social software. It is as much about using your telephone to post status
updates or upload photos as it is about putting your phonebook on a website. Maybe even more
so.

What made web 2.0 possible? In a certain sense, it was the maturation of generation 0, web
content and applications. After being developed, commercialized and consolidated, these
became enterprise services. But as enterprises became global, these two become global, and
emerged out of the enterprise to become cloud and mobile contents and applications.

Some of the major social networking sites are actually cloud storage sites - YouTube and Flickr
are the most obvious examples. Some are less obvious, but become so when you think about it
- Wikipedia, for example. Other cloud storage sites operate behind the scenes, like Internet
Archive and Amazon Web Services. And there are cloud services, like Akamai, that never reach
the mainstream perception.

These cloud services developed as a result of enterprise networking. On the research side,
high-speed backbones such as Internet 2 in the U.S. and CA*Net 3 in Canada virtually
eliminated network lag even for large data files, audio and video. Similar capacities were being
developed for lease by the commercial sector. And the now-consolidated consumer market now
began to support always-on broadband capacity through ASDL or cable internet services.

The consolidation of core gaming technologies took place largely behind the scenes. This era
sees the ascendance of object-oriented coding languages such as Java and dot Net. The open-
ended online environment led to massive multiplayer online games such as Eve and World of
Warcraft. In learning we see the emergence of major simulation developers such as CAE and
conferencing systems such as Connect, Elluminate, and Cisco. These have become dominant
in the delivery of online seminars and classes.

Content management services, meanwhile, were increasingly commercialized. We saw the
emergence of Blackboard and WebCT, and on the commercial side products like Saba and
Docent. Google purchased Blogger, Yahoo purchased Flickr, and even the world of open
source systems came to be dominated by quasi-commercial enterprises. Innovators moved on
and began to try radical new technologies like RSS and AJAX, Twitter and Technorati. Today
we think of social networking in terms of the giants, but when it started in the mid-2000s the
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technology was uncertain and evolving. In education, probably the major player from this era
was Elgg, at that time and still to this day a novel technology.

Today, of course, social networking is ubiquitous. The major technologies have been
commercialized and are moving rapidly toward commaodification and enterprise adoption. The
ubiquity of social networking came about as a result of the commercialization of content
management services. A new business model has emerged in which providers sell information
about their users to marketing agencies. The proliferation of social networking sites has now
been reduced to a few major competitors, notably YouTube, Facebook and Twitter. The
providers of search and document management services - Yahoo, Microsoft, Apple and Google
- have their own social networks, but these are also-rans. Hence when people speak of 'social
network learning' they often mean 'using Facebook to support learning' or some such thing.

This is the beginning of the sixth generation, a generation characterized by commercialized web
2.0 services, a consolidation of the CMS/LMS market, the development of enterprise
conferencing and simulation technology, cloud networking and - at last - open content and open
operating systems.

Now before the Linux advocates lynch me, let me say that, yes, there have always been open
operating systems. But - frankly - until recently they have always been the domain of innovators,
enthusiasts and hobbyists. Not mainstream - not, say, running underlying major commercial
brands, the way Linux now underlies Apple's OSX, and not widely used, say, the way Android
powers a large percentage of mobile phones.

So that's the history of online learning through five generations, but it is also a listing of the
major technologies that form the foundation for sixth-generation e-learning, which | would
characterized by the Massive Open Online Course.

Let me spend a few moments talking about the development of the MOOC model.

When George Siemens and | created the first MOOC in 2008 we were not setting out to create
a MOOC. So the form was not something we designed and implemented, at least, not explicitly
so. But we had very clear ideas of where we wanted to go, and | would argue that it was those
clear ideas that led to the definition of the MOOC as it exists today.

There were two major influences. One was the beginning of open online courses. We had both
seen them in operation in the past, and had most recently been influenced by Alec Couros's
online graduate course and David Wiley's wiki-based course. What made these courses
important was that they invoked the idea of including outsiders into university courses in some
way. The course was no longer bounded by the institution.

The other major influence was the emergence of massive online conferences. George had run a
major conference on Connectivism, in which | was a participant. This was just the latest in a
series of such conferences. Again, what made the format work was that the conference was
open. And it was the success of the conference that made it worth considering a longer and
more involved enterprise.
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We set up Connectivism and Connective Knowledge 2008 (CCKO08) as a credit course in
Manitoba's Certificate in Adult Education (CAE), offered by the University of Manitoba. It was a
bit of Old Home Week for me, as Manitoba's first-ever online course was also offered through
the CAE program, Introduction to Instruction, designed by Conrad Albertson and myself, and
offered by Shirley Chapman.

What made CCKO08 different was that we both decided at the outset that it would be designed
along explicitly connectivist lines, whatever those were. Which was great in theory, but then we
began almost immediately to accommodate the demands of a formal course offered by a
traditional institution. The course would have a start date and an end date, and a series of dates
in between, which would constitute a course schedule. Students would be able to sign up for
credit, but if they did, they would have assignments that would be marked (by George; | had no
interest in marking).

But beyond that, the course was non-traditional. Because when you make a claim like the
central claim of connectivism, that the knowledge is found in the connections between people
with each other and that learning is the development and traversal of those connections, then
you can't just offer a body of content in an LMS and call it a course. Had we simply presented
the 'theory of connectivism' as a body of content to be learned by participants, we would have
undercut the central thesis of connectivism.

This seems to entail offering a course without content - how do you offer a course without
content? The answer is that the course is not without content, but rather, that the content does
not define the course. That there is no core of content that everyone must learn does not entail
that there is zero content. Quite the opposite. It entails that there is a surplus of content. When
you don't select a certain set of canonical contents, everything becomes potential content, and
as we saw in practice, we ended up with a lot of content.

Running the course over fourteen weeks, with each week devoted to a different topic, actually
helped us out. Rather than constrain us, it allowed us to mitigate to some degree the effects an
undifferentiated torrent of content would produce. It allowed us to say to ourselves that we'll look
at 'this' first and 'that' later. It was a minimal structure, but one that seemed to be a minimal
requirement for any sort of coherence at all.

Even so, as it was, participants complained that there was too much information. This led to the
articulation of exactly what connectivism meant in a networked information environment, and
resulted in the definition of a key feature of MOOCs. Learning in a MOOC, we advised, is in the
first instance a matter of learning how to select content.

By navigating the content environment, and selecting content that is relevant to your own
personal preferences and context, you are creating an individual view or perspective. So you
are first creating connections between contents with each other and with your own background
and experience. And working with content in a connectivist course does not involve learning or
remembering the content. Rather, it is to engage in a process of creation and sharing. Each
person in the course, speaking from his or her unique perspective, participates in a conversation
that brings these perspectives together.
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Why not learn content? Why not assemble a body of information that people would know in
common? The particular circumstances of CCKO8 make the answer clear, but we can also see
how it generalizes. In the case of CCKO08, there is no core body of knowledge. Connectivism is a
theory in development (many argued that it isn't even a theory), and the development of
connective knowledge even more so. We were hesitant to teach people something definitive
when even we did not know what that would be.

Even more importantly, identifying and highlighting some core principles of connectivism would
undermine what it was we thought connectivism was. It's not a simple set of principles or
equations you apply mechanically to obtain a result. Sure, there are primitive elements - the
component of a connection, for example - but you move very quickly into a realm where any
articulation of the theory, any abstraction of the principles, distorts it. The fuzzy reality is what
we want to teach, but you can't teach that merely by assembling content and having people
remember it.

So in order to teach connectivism, we found it necessary for people to immerse themselves in a
connectivist teaching environment. The content itself could have been anything - we have since
run courses in critical literacies, learning analytics, and personal learning environments. The
content is the material that we work with, that forms the creative clay we use to communicate
with each other as we develop the actual learning, the finely grained and nuanced
understanding of learning in a network environment that develops as a result of our working
within a networked environment.

In order to support this aspect of the learning, we decided to make the course as much of a
network as possible, and therefore, as little like an ordered, structured and centralized
presentation as possible. Drawing on work we'd done previously, we set up a system whereby
people would use their own environments, whatever they were, and make connections between
each other (and each other's content) in these environments.

To do this, we encouraged each person to create his or her own online presence; these would
be their nodes in the course networks. We collected RSS feeds from these and aggregated
them into a single thread, which became the course newsletter. We emphasized further that this
thread was only one of any number of possible ways of looking at the course contents, and we
encouraged participants to connect in any other way they deemed appropriate.

This part of the course was a significant success. Of the 2200 people who signed up for CCKO08,
170 of them created their own blogs, the feeds of which were aggregated with a tool | created,
called gRSShopper, and the contents delivered by email to a total of 1870 subscribers (this
number remained constant for the duration of the course). Students also participated in a
Moodle discussion forum, in a Google Groups forum, in three separate Second Life
communities, and in other ways we didn't know about.

The idea was that in addition to gaining experience making connections between people and
ideas, participants were making connections between different systems and places. What we
wanted people to experience was that connectivism functions not as a cognitive theory - not as
a theory about how ideas are created and transmitted - but as a theory describing how we live
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and grow together. We learn, in connectivism, not by acquiring knowledge as though it were so
many bricks or puzzle pieces, but by becoming the sort of person we want to be.

In this, in the offering of a course such as CCKO08, and in the offering of various courses after,
and in the experience of other people offering courses as varied as MobiMOOC and ds106 and
eduMOOC, we see directly the growth of individuals into the theory (which they take and mold in
their own way) as well as the growth of the community of connected technologies, individuals
and ideas. And it is in what we learn in this way that the challenge to more traditional theories
becomes evident.

Now | mentioned previously that the MOOC represents a hew generation of e-learning. To
understand what that means we need to understand what the MOOC is drawing from the
previous generations, and what the MOOC brings that is new.

Let me review:

Generation 0 brings us the idea of documents and other learning content, created and managed
using application programs. In this the sixth generation of such technologies we have finally
emerged into the world of widespread free and open online documents and application
programs. The ability to read and write educational content, to record audio and make video, is
now open to everybody, and we leverage this in the MOOC. But this is not what makes the
MOOC new.

Additionally, a fundamental underlying feature of a connectivist course is the network, which by
now is in the process of becoming a cloud service. WiFi is not quite ubiquitous, mobile
telephony is not quite broadband, but we are close enough to both that we are connected to
each other on an ongoing basis. The MOOC leverages the network, and increasingly depends
on ubiquitous access, but this is not what makes the MOOC new.

The MOOC as we have designed it also makes use of enterprise '‘game' technology, most
specifically the conferencing system. Elluminate has been a staple in our courses. We have also
used - and may well use again in the future - environments such as Second Life. Some other
courses, such as the Stanford Al course, have leveraged simulations and interactive systems.
Others, like ds106, emphasize multimedia. Using these and other immersive technologies, the
MOOC will become more and more like a personal learning environment, but this is not what
makes the MOOC unique.

The MOOC also makes explicit use of content management systems. The early MOOCs used
Moodle; today we encourage participants to use personal content management systems such
as WordPress and Blogger. The gRSShopper environment itself is to a large degree a content
management system, managing a large store of user contributions and facilitator resources. But
clearly, the element of content management is not what makes the MOOC new.

And the MOOC makes a lot of use of commercial social networking services. Twitter feeds and
the Facebook group are major elements of the course. Many students use microblogging
services like Posterous and Tumblr. Like membership in a social network, membership in the
course constitutes participation in a large graph; contents from this graph are aggregated and
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redistributed using social networking channels and syndication technologies. But many courses
make use of social networks. So that is not what makes a MOOC unique.

So what's new? | would like to suggest that the MOOC adds two major elements to the mix, and
that it is these elements that bear the most investigation and exploration.

First, the MOOC brings the idea of distributed technology to the mix. In its simplest expression,
we could say that activities do not take place in one central location, but rather, are distributed
across a large network of individual sites and services. The MOOC is not 'located' at
cckl2.mooc.ca (or at least, it's not intended to me) - that is just one nexus of connected sites.

In fact, it is the idea of distributed knowledge that is introduced by the MOOC again, and the
means of learning is really involved with this idea. When you learn as a network, you cannot
teach one fact after another. Each fact is implicated with the others. You cannot see a single
fact, even if you extract a fact from the data, because it would be only one abstraction, an
idealization, and not more true that the identification of regularities in the data - and learning
becomes more like a process to create landforms, and less like an exercise of memory. It is the
process of pattern recognition that we want to develop, and not the remembering of facts.

Accordingly, the second element the MOOC brings to the mix revolves around the theory of
effective networks. More deeply, the MOOC represents the instantiation of four major principles
of effective distributed systems. These principles are, briefly, autonomy, diversity, openness and
interactivity.

For example, it is based on these principles that we say that it is better to obtain many points of

view than one. It is based on these principles that we say that the knowledge of a collection of

people is greater than | ust getltisdbasediomthesd pringiglesh per s o
that we argue for the free exchange of knowledge and ideas, for open education, for self-

determination and personal empowerment.

These four principles form the essence of the design of the network - the reason, for example,
we encourage participants to use their preferred technology (it would be a lot easier if
everybody used WordPress).

We are just now as a community beginning to understand what it means to say this. Consider
'learning analytics', for example, which is an attempt to learn about the learning process by
examining a large body of data.

What is learned in the process of learning analytics is not what is contained in individual bits of
data - that would be ridiculous - but overall trends or patterns. What is learned, in other words,
emerges from the data. The things we are learning today are very simple. In the future we
expect to learn things that are rather more subtle and enlightening.

Let me now say a few words in closing about Generation 6 and beyond.

From my perspective, the first three generations of e-learning (and the web generally) represent
a focus on documents, while the second three represent a focus on data. Sometimes people
speak of the second set as a focus on the Semantic Web, and they would not be wrong. Data
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does not stand alone, the way documents do; the representation of any object is connected to
the representation of any humber of other objects, through shared features or properties, or by
being related by some action or third party agency.

Indeed, if the first three generations are contents, networks and objects respectively, the second
three generations are those very same things thought of as data: the CMS is content thought of
as data, web 2.0 is the network thought of as data, and the MOOC is the environment thought of
as data. So what comes after data is pretty important, but | would say, it is also to a certain
degree knowable, because it will have something to do with content, the network, and the
environment.

Here's what | think it will be - indeed, here's what I've always thought it would be. The next three
generations of web and learning technology will be based on the idea of flow.

Flow is what happens when your content and your data becomes unmanageable. Flow is what
happens when all you can do is watch it as it goes by - it is too massive to store, it is too
detailed to comprehend. Flow is when we cease to think of things like contents and
communications and even people and environments as things and start thinking of them as (for
lack of a better word) media - like the water in a river, like the electricity in our pipes, like the air
in the sky.

The first of these things that flow will be the outputs of learning (and other) analytics; they will be
the distillation of the massive amounts of data, presented to us from various viewpoints and
perspectives, always changing, always adapting, always fluid.

Inside the gRSShopper system | am working toward the development of the first sort of engines
that capture and display this flow. grRSShopper creates a graph of all links, all interactions, all
communications. | don't know what to do with it yet, but | think that the idea of comprehending
the interactions between these distributed systems in a learning network is an important first
step to understanding what is learned, how it is learned, and why it is learned. And with that,
perhaps, we can take our understanding of online learning a step further.

But that, perhaps, may take the efforts of another generation.

Thank you.

Clair, February 8, 2012
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A Gathering of Ideas

Submitted to the iDC Mailing List °

| havenot had much to contribute this week becaus
that will I hope eventually offer open and free access to learning.

- Personal Learning Environment® i this project, which is an application and systems

devel opment project being undertaken by Canadads
enable | earners easy access to the worldés Il earni
environment

- Critical Literacies 20101 this is an open online course, on the model of the Connectivism and
Connective Knowledge courses George and | have offered in the past, designed to study and
foster the fundamental capacities learners need to flourish in an online environment

For myself, | have I|little to no interest in O0tren
6globalization6é of higher education. Where perhap
phenomena were important, these no longer interest me. And where | once thought the needs

of learning could be addressed institutionally, | now see institutions playing a smaller and

smaller role.

I come to this field originally as a bit of a futurist. | was working as a web developer and
instructional d e sThegrotere of @nline nearhing fim 1998 THis paper,

written originally to explain to my managers what
and, because of its accuracy, had a remarkably long shelf life. A couple of years ago | wrote

@ he Future of Online Learning: Ten Years Ond to update the predictions and draw out some of

my thoughts on them.

Today, my work is still very much forward-directed, but | do not (and never have) believe in the
inevitability of the future. Yes, we can detect patterns and regularities in events, as | describe in
datterns of Changed®, an article | wrote for Critical Literacies last week. But as | state near the
end of that article, | believe that choice, decision and selection play a major role in shaping the
future.

Thus, while | often think of the future generally, and the future of education in particular, as a
gradual migration of mass phenomena to network phenomena, | do not see this progression as
inevitable, and indeed, | observe on the part of many quarters efforts to keep us firmly
entrenched in the world of mass (I document these and other observations, for those not familiar

5 IDC Mailing List. Websitehttps://mailman.thing.net/mailman/listinfotid

% National Research Council Canada. Personal Learning Environment. June 25t02@ww.nrecnrc.ge.ca/eng/projectsiit/personal
learningenvironment.html

" Stephen Downes and Rita Kop. Critical Literacies. Website National Research Council G#tpaftde.elg.ca/course/

8 Stephen Downes. The Future of Online Learning. Website. July, h8p8/www.downes.ca/future/

° Stephen Downes. The Future of Online Learning: Ten Years On. Half an Hour (weblog), November 16, 2008.
http://halfanhour.blogspata/2008/11/futur@f-online-learningtenyearson_16.html

10 Stephen Downes. Patterns of Change. Critical Literacies Course Weblog, June Hitp0idle.elg.ca/course/?p=33
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with it, in an online newsletter, OLDaily™* ). Change is not only progression, it is also conflict
(and it is also cooperation).

So, | dondét care what the majority of educational
practicesb6 ar e, | donét care how O6higher educatio
careaboutd ebat es such as 6equity or wutilityé (sorry G

trade on commonality, general principles, massification, manipulation and control, and
ultimately, corporatism and statism (the twin pillars of the mass age).

What | do care about is the personal. This is not some pseudo-Randist individualism, not some
sort of Lockean atomism, not a definition of the individual as the granules who, when assembled
together, create the commonwealth. | am interested in the person as embedded in society, the
person as a member of a network of communications and collaborations, a person who works
and creates with and for other people, a person who experiences sociality, but also, and contra
the mass nation, a person who is self-governing, guided by his or her own interests and
principles, and is living a fully engaged life in a technological civilization.

It is the development of this sor ThingsffoulReallyson t hat
Need to Learnd®. | am by no means the first to advocate such an attitude toward education.
This is certainly wldstorCohvividityd: has in mind in 6

if we give people tools that guarantee their right to work with high, independent

efficiency, thus simultaneously eliminating the need for either slaves or masters and
enhancing each personbs range of freedom. Peop
than tools that #Aworko for them. They need tec
and imagination each has, rather than more well-programmed energy slaves.

So little of what we read or see in the field of online learning is concerned with providing people

with the tools they need to create their own freedom. Study the work on e-learning and you will

find a preponderance of material addressed to achieving corporate objectives and ROI,

advancing the interests of colleges and universities, meeting employment needs and developing

industrial strategies, assisting in the privatization or corporatization of the learning infrastructure,

extending the reach of a given technology or product network, or subsumption of learning

entirely under the individual és relation as 6cons
is government or private sector).

iThe masterods tool s witlelr 6rse vheoru scei. D mALdrd Lselefthir @ smma & r
has haunted me ever since | first heard it. The development of, and provision of, tools for the

higher education sector, the corporate e-learning sector, or even for the school system, parents,

priests or non-profit agencies to use, will never provide the degree of conviviality envisioned by

1 Stephen Downes. OLDaily (websité)tp://www.downes.ca/news/OLDaily.htm

12 stephen Downes. Things You Really Need to Learn. Half an Hour (weblog). November 16htB@@8alfanhour.blogspot.ca/2006/08/things
you-really-needto-learn.html

Blvan Il lich. Tool s Céneivial Reapomsiructiahi, a | piatr ydlapessaibw, 23y 2 6
http://clevercycles.com/tools_for_conviviality/

1 Wikipedia.Audre Lorde. Retrieved May 26, 2010. http://en.wikipedia.org/wiki/Audre_Lorde
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lllich. In these tools there is, and will always be, embedded a dependence back to the originator
of the tool, back to the system of mass that makes it both possible and necessary.

| have struggled with the role'® of the mass in relation to individual freedom and autonomy. |

can certainly see the benefit and need of everything to do with mass, from that sense of

belonging we all get from being a part of a team to the organized production we require to

sustain a modern technological society. | am no myopic idealist looking for the utopian society of

perfectly enlightened autonomous individuals working in perfect harmony. But | also write

wi shing that the maescapdacoayadie ocd aaruts egf odeds hat edu
own version of the Hippocratic Oath, pledging first, to do no harm.

In the meantime, | work with and for what | believe the internet truly is T an explosion of capacity
thrust into the hands of people worldwide, the instrument not only for the greatest outburst of
creativity and self-expression ever seen, but also of the greatest autonomy and self-
determination, and as well on top of that an unparalleled mechanism for cooperation and
cohesion. My view of the internet is as far from the factory as one can imagine. But not as an
inevitable or guaranteed future. Only one where there is a determined and directed effort to
place the tools 7 the physical tools, the digital tools, and the cognitive tools T into the hands of a
worldwide population, to do with as they will.

| 6ve foll owed the discussions on this |ist with s
respects distant to me. The distinctions of academia, the dialectic of class struggle i these

seem to me to miss the essential nature of the change. In the end, to me, the meaning of the

internet boils down to a simple utility. One person, one voice. The freedom of each of us to form

and to have and to share our own thoughts, created by us, contributed freely to the world, and a

society built, not on the basis of a propagation of ideas, but rather, on the basis of a gathering of

them.

Moncton, May 26, 2010

St ephen Downes. Groups vs Networks: The Clpember2B2006uggl e Conti nues. F
http://www.downes.ca/presentation/53
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A Series of Questions

The second installment in my contribution to the iDC discussion.*®

My call to arms"’ of the previous week didn't really attract the attention of this list. Whether that
be because it was either trivial or implausible | cannot judge. But it seems to me that "a society
built, not on the basis of a propagation of ideas, but rather, on the basis of a gathering of them"
captures something important in the changes that are happing in our culture.

The concept of the course is one point where this can be seen. What has happened to the
course over the years has also happened to other parts of our culture, and the current concept
of the course has become so entrenched that we cannot conceive of it being something else,
but rather, only more of what it has currently become.

Let me explain. The 'course’ was originally a series of lectures given by a professor at a
university, sometimes at the invitation of a student or academic society, and sometimes on his
own initiative. The actual academic work being undertaken by a student, understood as a
person who was "reading in such-and-such", typically under the direction of one of these
professors, was completely separate. Courses were resources, rather like books, that could be
used to extend their knowledge and suggest new ways of thinking, not a body of content
intended to be learned and remembered.

Even at the lower grades, the idea of the course had little meaning. Read texts such as the
autobiography of John Stuart Mill and we see that while there was a certain body of material -
classical languages, rhetoric and logic, history, geography, science and mathematics - that was
expected to be learned, an education was a continuous and fluid process of teaching and
learning, not an assemblage of 'courses', much less 'credits' (or that atrocity, the 'credit-hour").
These are inventions that came into being only with the industrialization of education, with the
division of the labour of teaching, the devolution from an individual tutor who specialized in the
student, to a series of tutors who specialized in the subject.

But as the use of the course expanded, the infrastructure and way of talking about an education
gradually grew to be centered on the course itself. With individual courses came individual
textbooks designed for specific courses, and with distance education came complete course
packages with textbooks and designed learning packages describing sequences of activities
and interactions. The practice of the lecture, once an almost spontaneous act of creativity,
became one of delivering a standard set of learning materials, conformant with a course outline,
and congruent with learning outcomes that would be measured in a summative student
evaluation at regular intervals.

Thus, when we think of the future of the course, it is tempting to think of an acceleration of this
model, where the 'deliver' becomes more and more efficient, where 'textbooks' and 'course

% |DC Mailing List. Websitehttps://mailman.thing.net/mailman/listinfo/idc
7 Stephen Downes. A Gathering of Ideas. Half an Hour (weblog), June 10 He@t@halfanhour.blogspot.ca/2010/06/gatheririgdeas.html

35



36 | Introducing My Work

packages' are combined into easily packaged multimedia entities, and where the concept of
'talking a course', far from being an interesting and engaging set of genuinely academic work,
has become nothing more than the demonstration of mastery of a set of competences known,
defined, and well-described far in advance of any actual learning experience.

And so we get exactly this prediction of what the
thinki n 20 years somebodyds going to put on their ba
Minnesota from the suburbs, hault their keester across campus and listen to some boring

person drone on about Spanish 101 or Econ 1017 . . . Is there another way to deliver the
service other than a one size fits all monopoly p
Wednesday morning for Econ 101, candét | just pull

the heck | feel like it from wherever | feel like, and instead of paying thousands of dollars can |
pay 199 for iCollege instead of 99 cents for iTunes, you know?" As posted by Trebor Scholz'®

And a lot of stuff in our world has become like that. Books, once originally hand-written (and not
so long ago either) are now dictated off the cuff to some secretary, or are assembled using
some link-catching software®® (cf Steven Johnson ) or some other industrial-age process that
involves only a small amount of actual authorship and a great deal of assembling, packaging
and marketing (I think also of Jaron Lanier®® observing that creativity today is being replaced by
assembly of many small bits of not-so-creative content ). Music is based on synthed voices,
drum machines, and packaging and distribution contracts.

It is not enough to say these things are hard. It is not enough to say "Quality online courses are
in fact neither cheap nor easy to teach." Because this just reifies the original idea, that what we
are producing is some sort of packaged and marketed version of something that was once
earlier a much more continuous and much more human process. Saying that "music is hard to
create" is neither true nor useful. The same criticism applies to courses. It's not true because,
with good technology, things that were really hard are now very accessible to people. | can, in a
matter of seconds, lay down a really good and creative backing beat with Roc?!. Putting
together a 'course’, for anyone with some degree of subject matter expertise, is no more difficult.
There's nothing wrong with Hubert Dreyfus's lectures in iTunes University. They are perfectly
good 'courses' and a great many people have already learned a great deal from them.

What is wrong with the idea of "instead of paying thousands of dollars can | pay 199 for
iCollege" is not that you can't get a course for that kind of money - you can - but rather the
concurrent acceptance of a model that has been developing for decades to the effect that one's
education, one's self, is something that is consumed, passively, rather than created actively.
And even that's not quite it, because people who are listening to Dreyfus every morning on their
iPod are actually actively engaged in supporting their own learning.

18 Jon StewartExclusive- Tim Pawlenty Extended Interview Pt. The Daily Show with Jon Stewafebsite), June 10, 2010.
http://www.thedailyshow.com/watch/tfune-10-2010/exclusive-tim-pawlentyuneditedinterview-pt--1

19 Steven Berlinlohnson. Tool for Thought. Weblog post, January 29, 2005.
http://www.stevenberlinjohnson.com/movabletype/archives/000230.html

20 Jaron Lanier. You Are Not a Gadget: A Manifestaopf; 1 edition (Jan 12 201Mttp://www.amazon.ca/Yo#re-Not-Gadget
Manifego/dp/0307269647

2L Aviary. Roc Music Creator. Websitettp://aviary.com/tools/musicreator



Stephen Downes | 37
Connectivism and Connective Knowledge

What is missing here is the answer to the question "Is this all there is?" Is 'getting existentialism’
now equivalent to listening to Dreyfus on tape? Well, no - but that's not because creating a
course is hard. Rather, it has everything to do with the learner's investment and contribution to
the act of learning. Sitting in the lecture hall, listening to one of the greats hold forth on a series
of questions that you helped articulate and pose, engaged in a series of lectures that you helped
organize, because they fed into a research programme that you created and implemented, is
very different than listening to Hubert Dreyfus on tape, not because it's hard for Hubert Dreyfus
to do his part, but because it's hard for you to do your part. We don't (as we all know, right?)
consume an education, but our education system has become based on the model of
consumption, so much so that even the critics of it can articulate only about how hard it is to
create the consumable.

This is why we - George and | and David and Alec and Dave and others - are working on
opening up education. Not because we think it will reduce the cost of the consumable to zero,
not because we think we can package and deliver an education more cheaply and more
efficiently, but because we understand that, unless an education is open, unless it's precisely
not a consumable, it's not an education at all. And while this observation, that education is not a
consumable, is hardly new or unique, our approach to it appears to have been (though you
know if you go back into the history of education you can also find®* 2% * a great deal about self-
organizing learning communities and the pedagogies based on such models).

We have structured our approach to openness in learning in three stages:

1. Open Content - here we refer to any material that may be of use in the purpose of education,
not merely the professional materials that might be produced by educators and publishers, such
as looks, learning packages, learning content, learning objects, but also the artifacts created by
people generally as evidence of their own learning, blog posts, videos, music, animations,
software and the like; and distributed, not in the sense that they are collected and packaged and
flaked and formed and sold or distributed through advertiser-based media, but rather,
exchanged peer to peer, through a network of connections, as a conversation rather than a
commodity. We have all of us offered reams of learning materials online, freely available to all
who wish to read them, watch them, listen to them, or to use the to create and share and create
anew.

2. Open Instruction - here we refer to the 'lecture’ portion of open learning, or rather, the internet
analogue of the original lecture described at the top of this post, a series or sequence of
activities undertaken by experts (or possibly putative experts) in a field, but conducted not
merely so fully-subscribed students at Cambridge or Oxford can attend, but rather, set out into
the open, taking advantage of modern streaming and conferencing technology, so that an entire
community can attend, the conduct, then, of learning activities and dialogue and reflection in an

2 Manish JainTowards Open Learning Communitié®ne Vision Under ConstructiodNESCO, March 22, 1997.
http://www.unesco.org/education/educprog/Iwf/dl/cies97.pdf

ZRonald David Gl ass. On Paul o Freireods Phi | oEdacaptional ReskarcRepla3p,iNs. and t he
2 (Mar., 2001), pp. 125 http://br.librosintinta.in/biblioteca/ver
pdfiwww.aera.net/uploadedFiles/Journals_dhdblications/Journals/Educational_Researcher/3002/AERA3002_Glass.pdf.htx

24 John PerazzaBaul Alinsky. Discover the Networks (websitapril 2008.

http://www.discoverthenetworks.org/individualProfile.asp?indid=2314
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open forum, engaging learners, and modeling the practice of the discipline or domain. Thus the
Connectivism and Connective Knowledge course conducted all its activities, including
synchronous class sessions, in a free and open environment, and at its peak was attended by
2200 students, each engaged in a more or less self-determined set of individual activities.

3. Open Assessment - there we refer to the practice of obtaining and displaying credentials
demonstrating what one has learned, and therefore of the process and procedures leading to
the assessment of such credentials, and instead of maintaining and enforcing a monopoly on
the recognition of learning. In Connectivism and Connective Knowledge, for example, we
published assignment directions and questions, as well as rubrics for the assessment of these
assignments, and stated that any external agency that wished to assess students (who in turn
wished to be assessed) attending our course could do so. This, in a given 'course' there is not a
single mode of assessment, but can be as many as there are students, and the assessment of
individual accomplishment is not only separated from the presentation of course content or the
conduct of course instruction, it is independent of it.

This three-fold opening of learning allows anyone with the interest and inclination (and computer
connection and time - two factors that cannot be overlooked when considering the widespread
applicability of this model) to benefit from the learning we offer, but not to benefit simply as a
passive consumer of the learning (such would in one of our connectivist courses be a very poor
learning experience indeed, as we have all been told by disgruntled (and putative) 'students’),
but as an active participant in the creation of their own learning. It restores the learner's
investment and contribution to the act of learning, and does so in the only way that would
possibly work, by the elimination of corporate or institutional proprietorship over the instruments
of learning. To the extent that learning is produced and owned and sold to the student by a
provider, is the extent to which the student fails to realize the benefit of that learning, and must
substitute some alternative mechanism of their own.

This is what you see in actual universities and is what is exactly not produced by prepackaged
and syndicated lectures. You don't see the learning the students create for themselves, by
arguing until the wee hours in pubs, by forming and reforming into clubs and associations and
societies, by undertaking projects profound to mundane, from the student newspaper to student
government to charitable works to engineering pranks, by forming study circles and reading
circles and discussion groups and debating events and even sports and recreation and music
and theatre. All these are the education proper that happens in a university system, and what
are abstracted out of course packages, and none of these are 'easy’ or 'hard' to deliver at
greater or lesser quality because these are not delivered at all, but rather are created by the
students themselves.

These, indeed, are the things we look for as products of the three degrees of open education -
not a demonstration of some learned body of knowledge, not mastery of a true-false test or
even the wiring of a definitive essay or passing of an oral exam, but rather, evidence that the
facilitation provided - open content, instruction and assessment - have led to the development of
these learning activities, in whatever shape or form, by the learners themselves, evidence that
they have begun to find and form and work with their own understanding, to create their own
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infrastructure, to prepare themselves to become practitioners and therefore teachers in their
own right. We judge the success of a course not by the grades but by the proliferation of
learning activity in its wake, and by that measure, the Connectivism course was significantly
successful, having spawned activities and communities that thrive two years later.

None of this, however, is relevant to a community that still sees academic and learning as
having to do with the propagation of ideas, and can only view creative acts from the perspective
of a publisher or aggregator. A society based on the aggregation of ideas is not one based on
the idea of free labour, because the concept of labour applies only is what is produced, as
though in a factory, is commoditized and sold, as though a good or a package.

And though this may be hard for anyone involved in the 'production’ of knowledge or information
or content or learning to understand, it doesn't matter whether the call to arms received any
reaction from this list or any other list, because what was important in the call to arms wasn't the
propagation of the ideas inside it, Wasn't the marketing and distribution and popularization of
those ideas, but the very act of creating those ideas in the first place, a space where
designations of 'trivial' or 'implausible’ don't even have any meaning, much less relevance. In
writing this, | create my own learning, and its meaning is determined, not by the effect it has on
you, but by the impact it had on me through the act of its creation. What matters, of the work
that | do, is that it help provide, and not hinder, an open space for content, instruction, and
assessment.

Moncton, June 10, 2010
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What I'm Working On

In response to an in-house request to describe, in accessible language, what it is that I'm
working on.

I don't mind explaining - though | will confess it's difficult to explain. It really combines a number
of quite distinct ideas in a way that isn't always clear.

The idea is based in e-learning but isn't limited to that. The challenge of e-learning has always
been to locate and deliver the right resources to the right person. A *lot* of digital ink has been
spilled on this. Mostly, the way
people approach it is to treat
online resources as analogous
to library resources, and hence
to depict the problem of locating
resources as a search and
retrieval problem. Which in a
certain sense makes sense -
how else are you going to find
that one resource out of a
billion but by searching for it?

And some good work has been
done here. The major insight,
prompted by the Semantic
Web, was that resources could be given standardized descriptions. In e-learning we got the
Learning Object Metadata, which is a set of 87 or so data fields that e-learning designers should
provide in XML format to describe their learning resources. This would allow for searches - not
just keyword or phrase searches, Google already does that, but structured searched. For
example, Google could never discover a resource that is best for Grade 10 students, but if
somebody filled out the TypicalAgeRange tag then the resource would become discoverable.

That, indeed, has always been the limit of data mining technologies. No matter how good your
analysis, you have only the resource itself to look at. And sometimes these resources are pretty
opague - a photo, for example - and while we can (and do) locate resources on the basis of their
similarity to each other, we cannot differentiate between physically similar, but otherwise very
different, resources. Consider, for example, the problem of detecting pornography in image
libraries (from either the standpoint of retrieval or filtering - it's the same either way). It's not just
a guestion of being able to distinguish between porn and sports coverage of a swimming meet,
but also distinguishing between porn and medical journals, anthropology and art. Naked bodies
always look pretty similar; whether one is scientific or pornographic is a matter of interpretation,
not substance.


http://halfanhour.blogspot.com/2007/03/what-im-working-on.html
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On the internet, what some people have realized is that this sort of problem is not so much a
problem of description as a problem of relation (good thing, too, because studies showed that
nobody was going to fill out 87 metadata fields). A type of technology called 'recommender
systems' was employed to do everything from pick music to match you with your perfect date. A
recommender system links three different types of data: a description of a resource, a
description of a person, and an evaluation or ranking. In summary, we were looking for
statements of the type, "people like P thought that resources like R were rated Q". This formed
the basis of the sifter-filter project, which was adopted by some people in Fredericton and
became RACOFI. Here's one presentation® of the idea, which predates RACOFI: Here's
another.?®

Part of this work involves the idea of the resource profile. This is a concept that is unique to our
project. The main point here is that, for any resource, there are multiple points of view. The very
same book may be described as heavy or light, as good or bad, as appropriate or inappropriate,
depending on who is doing the describing. Crucially, it is important that the people producing the
book not be the only ones describing the book (otherwise every book would be ‘excellent!!").
That's why we have reviewers. Looking at this more closely, we determined that there are
different types of metadata: that created by the resource author, that created by the user of the
resource, and that created by disinterested third parties (such as reviewers and classifiers). But
now, when we look at this, the different types of resource, and the different types of metadata, it
becomes clear, that any idea of thinking of metadata as anything like a document is misguided.
Metadata is the knowledge we have of an object - specifically, the profile - but this varies from
moment to moment, from perspective to perspective. My paper, Resource Profiles,? describes
this in detail.

The key here is this: knowledge has many authors, knowledge has many facets, it looks
different to each different person, and it changes moment to moment. A piece of knowledge isn't
a description of something, it is a way of relating to something. My 'knowing that x is P' is not a
description of 'x', it is a description of 'the relation between me and x'. When | say 'x is P' and
you say 'X is P' we are actually making two different statements (this is why the semantic web is
on the verge of becoming a very expensive failure - it is based on a description, rather than a
relational, theory of knowledge). One way of stating this is that my 'knowing that x is P' is a way
of describing how | use x. If | think 'x is a horse', | use it one way. If | think 'x is a tree’, | use it
differently. This is especially evident when we look at the meanings of words (and especially,
the words that describe resources). If | think "'x' means P" then | will use the word 'x' one way. If
| think "'x' means Q", | will use it a different way. Hence - as Wittgenstein said - "meaning is

use .

The upshot of all of this is, no descriptive approach to resource discovery could ever work,
because the words used to describe things mean different things to different people. You don't
notice this so much in smallish repositories of only tens of thousands of items. But when you get

% stephen DownesiéléneFournier, Chacki Regoui. Projecting Quality. Presented at MADLaT, Winnipeg, May 7, 2004. Slideshare.
http://www.slideshare.net/Downes/projectiggality
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into the millions and billions of items, this becomes a huge problem (even huger when you add
into the mix the fact that people deliberately misuse words in order to fool other people).

OK. Let's put that aside for the moment. As metadata was being developed, on the one hand
(by the semantic web people) as a description format, it was also being developed (by the blog
people) as a syndication format. That is to say, the point of the metadata wasn't so much to
describe a resource as it was to put the resource into a very portable, machine-readable format.
The first, and most important, of these formats, was RSS. | have been involved in RSS for a
very long time, since the beginning (my feed was Netscape Netcenter feed number 31). It was
evident very early to me that syndication would be the best way to address the problem of how
to deliver selected learning resources to people. Here's?® where | first proposed it.

As we looked at the use of RSS to syndicate resources, and the use of metadata to describe
resources, it became clear that content syndication would best be supported by what may be
known as distributed metadata. The idea here is that the metadata distributed via an RSS feed
links to other metadata that may be located elsewhere on the internet.

We used this to develop and propose what we now call 'distributed digital rights management'.
The idea is that, in resource metadata, which is retrieved by a user or a 'harvester’, there is a
link to 'rights metadata’, in our cased described in open Digital Rights Language (ODRL). This
way, the RSS metadata could be sent out into the world, distributed to any number of people,
stored who knows where, and the rights metadata could sit right on our own server, where we
could change it whenever we needed to. Since the rights metadata in the RSS file was only a
pointer, this meant that the rights information would always be up to date. Here are several
presentations # related to the concept.

This is the mechanism ultimately employed by Creative Commons to allow authors to attach
licenses to their work (and there is a CC declaration in RSS). It is also, belatedly, how other
standards bodies, such as Dublin Core, have been approaching rights declarations. To be sure,
there is still a large contingent out there that things rights information ought always accompany
the object (to make the object 'portable’ and 'reusable’). It is, again, this old idea that everything
there is to know about an object ought to be in the object. But 'rights', like 'knowledge', are
volatile. A resource (such as an Elvis recording) might be worth so much one day (Elvis is alive)
and twice as much the next day (Elvis is dead). The owner of a Beatles recording might be Paul
McCartney one day and Michael Jackson the next.

The combination of resource profiles, syndication, and distributed metadata gives us the model
for a learning resource syndication network. Here are the slides®* describing the network and
the paper>' This is what we had intended eduSource to become (unfortunately, people with
different interests determined that it would go in a different direction, leaving our DRM system a
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bit of an orphan - and eduSource, ultimately, a failure). But if we look at the RSS network (which
now comprises millions of feeds) and the OAI/DSpace network (which comprises millions of
resources) we can see that something like this approach is successful.

That's where we were at the end of the eduSource project. But the million dollar question is still
this: how does your content network ensure that the right resource ends up in the right hands?

And the answer is: by the way the network is organized. That - the way the network is organized
- is the core of the theory of learning networks.

But what does that mean?

Back in the pre-history of artificial intelligence, there were two major approaches. One approach
- called 'expert systems' - consisted essentially of the attempt to codify knowledge as a series of
statements and rules for the recovery of those statements. Hence, rule-based Al languages like
LISP. The paradigm was probably the General Problem Solver of Newell and Simon, but efforts
abounded. The expert system approach brought with it (in my view) a lot of baggage: that
knowledge could be codified in sentences, that thought and reasoning were like following rules,
that human minds were physical symbol systems, that sort of thing. (This approach - not
coincidentally - is what the Semantic Web is built upon).

The other approach, advocated by Minsky and Papert, among others, was called
‘connectionism'. It was based on the idea that the computer system should resemble the mind -
that is to say, that it should be composed of layers of connected units or 'neurons'. Such a
computer would not be '‘programmed’ with a set of instructions, it would be 'trained' by
presenting it with input. Different ways of training neural nets (as they came to be called) were
proposed - simple (Hebbian) associationism, back-propagation, or (Boltzmann) 'settling'. The
connectionist systems proved to be really good at some things - like, say, pattern recognition -
but much less good at other things - like, say, generating rules.

If we look at things this way, then it becomes clear that two very distinct problems are in fact
instances of the same problem. The problem of locating the right resource on the internet is
basically the same problem as the problem of getting the question right on the test. So if we can
understand how the human mind learns, we can understand how to manage our learning
resource network.

Connectionism says that "to learn that 'x is P' is to be organized in a certain way", to have the
right set of connections. And if we recall that "A piece of knowledge isn't a description of
something, it is a way of relating to something. My 'knowing that x is P' is not a description of 'x’,
it is a description of 'the relation between me and x™ it becomes evident that we're working on
the same theory here. The problem of content organization on the internet is the same as the
problem of content organization in the brain. And even better: since we know that 'being
organized in a certain way' can constitute knowledge in the brain, then 'being organized in a
certain way' can constitute knowledge in the network.

Connectionism gives us our mechanics. It tells us how to put the network together, how to
arrange units in layers, and suggests mechanisms of interaction and training. But it doesn't give
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us our semantics. It doesn't tell us which kind of organization will, successfully produce
knowledge.

Enter the theory of social networks, pioneered by people like Duncan J. Watts. In the first
instance, this theory is an explanation of how a network of independent entities can become
coordinated with no external intervention. This is very important - a network cannot produce
knowledge unless it itself produces knowledge, for otherwise we have to find the knowledge in
some person, which simply pushes the problem back a step. Networks organize themselves,
Watts (and others) found, based on the mathematical properties of the connections between the
members of the network. For example: a cricket will chirp every second, but will chirp at an
interval of as short as 3/4 of a second if prompted by some other cricket's chirp. provided every
cricket can hear at least one other cricket, this simple system will result in crickets chirping in
unison, like a choir, all without any SuperCricket guiding the rest.

Similar sort of phenomena were
popularized in James Surowiecki's
The Wisdom of Crowds. The idea
here is that a crowd can determine
the right answer to a question better
than an expert. | saw personally a
graphic example of this at Idea City
in 2003 (they don't let me go to Idea
City any more - too bad). The singer
Neko Case asked the crowd to be
her chorus. "Don't be afraid that
you're out of tune," she said. "One
voice is out of tune - but when 300
voices sing together, it's always perfectly in tune."” And it was. The errors cancel out, and we
each have our own way of getting at least close to the right note, with the result that all of us,
singing together, hit it perfectly.

So knowledge can be produced by networks. But what kind of networks? Because everybody
knows about lemmings and mob behaviour and all sorts of similar problems - ‘cascade
phenomena’, they are called in the literature. They are like the spread of a disease through a
population - or the spread of harmful ideas in the brain. This is where we begin with the science
of learning networks.

The first part of to combine the science of social networks with the idea of the internet and
metadata, which was done in papers like The Semantic Social Network.*? Thus we have a
picture of a network that looks like the social networks being described by Watts and
Surowiecki. These have been (badly) implemented in social network services such as
Friendster and Orkut. To make this work, a distributed identity network is required. This was

%StephenDwnes. The Semantic Soci al Net wor k .httpS/ivwewpdbvenes @adpostéb ( We bl og) . Feb
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developed as mIDm - here®® and here® - today, a similar concept, called OpenlD, is in the
process of being implemented across the internet.

Another part was to provide a set of design principles for the creation of networks that will
effectively avoid cascade phenomena. Drawing for the earlier part of our work, including ideas
such as distributed metadata, a theory of effective networks was drafted. Slides® and Robin
Good's nicely illustrated version®® of my paper. The proposal here is that networks that exhibit
the eight principles will effectively self-organize (and this is a very rough rule of thumb, intended
to cover for mathematics which might never be possibly solved - very very simple examples of
these sorts of organizing principles are seen in things like 'the game of Life' - because the
phenomena being described are complex phenomena (like weather system or ecologies) with
multiple mutually dependent variables).

Adding to this was what | called the 'semantic principle’, which is our assurance that the forms of
organization our networks take will be reliable or dependable forms of organization. The
epistemology of network knowledge is described in detail in my paper An Introduction to
Connective Knowledge®' and Learning Networks and Connective Knowledge.*®

On the technical side, my main attempt to instantiate these principles is embodied in my
development of Edu_RSS. | am currently migrating Edu_RSS from the NRC server to my own
server, as directed. The idea behind Edu_RSS is that it harvests the RSS feeds of roughly 500
writers in the field of online learning, combines these feeds in different ways, and outputs them
as a set of topical feeds. The system also merges with my own website and commentary. the
idea is that a system like Edu_RSS is like one node in the network - ultimately, layers of the
network will be created by other services doing much the same sort of thing. For a description of
edu_RSS see here.*

Very similar to EQURSS in concept and design is the student version of the same idea, generally
known as the Personal learning Environment. The PLE differs from EJuRSS in that it depends
explicitly on external services (such as Flickr, del.iciop.us, Blogger and the like) for data retrieval
and storage. The 'node in the network', with the PLE, is actually virtual, distributed over a
number of websites, and also very portable (ideally, it could be implemented on a memory
stick). | am working on the concept of the PLE both by myself*® and with external organizations.

Again, the idea behind these applications is to bring some of the threads of this whole
discussion into convergence - distributed metadata, content syndication, distributed rights,
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identity, data, autonomy and diversity of perspective and view, multiple simultaneous
connections creating 'layers' of interconnected individuals, and the rest.

The purpose of the Learning Networks project, over and above the theorizing, is to build (or help
build) the sorts of tools that, when used by largish numbers of people, result in a self-organizing
network.

The idea is that, when a person needs to retrieve a certain resource (which he or she may or
may not know exists) that the network will reorganize itself so that this resource is the most
prominent resource. Such a network would never need to be searched - it would flex and bend
and reshape itself minute by minute according to where you are, who you're with, what you're
doing, and would always have certain resources 'top of mind' would could be displayed in any
environment or work area. Imagine, for example, a word processor that, as you type your paper,
suggests the references you might want to read and use at that point. And does it well and
without prejudice (or commercial motivation). Imagine a network that, as you create your
resource, can tell you exactly what that resource is worth, right now, if you were to offer it for
sale on the open market.

That's what I'm working on. In a nutshell.

Moncton, March 29, 2007
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Some Principles of Effective E-Learning
Presented as O6How to Be a Good*Learnero6, North Ba

What makes e-learning effective is, of course, typically in the eye of the beholder. One person's
toast and jam may be another person's steak and kidney pie. This is what makes the drafting of
a set of guidelines for effective e-learning so difficult. Follow the guidelines exactly, and you still
may have provided some e-learning which, while it satisfies the CEQO's artistic eye, does not
capture the attention and interest of the students.

Good e-learning practice, indeed, may not even flow from the principles of pedagogy at all. As
my colleague Jay Cross points out, the bulk of learning, even in a corporate environment, is
comprised by informal learning. Techniques that work in the classroom are not so likely to work
on the web page, primarily because much of what makes a classroom a classroom - the
scheduling, the lesson plans and direction, the cohort - are not likely to be present online.

Probably the best indicator of what works in informal e-learning is what works on the web in
general. After all, this is where much informal learning is already taking place. And the web is a
medium that supports informal, random-access on-the-job training. Probably much of what
counts as learning from the web is not even recognized as learning at all. When | needed
yesterday to make my controller work with my video baseball game, | turned to the web - and as
a result of my search (made more difficult, not easier, by advertising sites - there is a business
opportunity here) | learned how software communicates with alternative input devices in a
Windows environment.

When | was asked recently, therefore, to list what | thought were the features that distinguished
successful from unsuccessful e-learning, | relied on my experience with successful websites in
general and listed the following three criteria: interaction, usability and relevance.

Interaction

By 'interaction’ what | mean is the capacity to communicate with other people interested in the
same topic or using the same online resource. In a learning environment, interaction means the
capacity to speak with your fellow students or your instructor. Of course, online, such roles are
not so distinct - your student at one moment may be your instructor the next, depending on the
subject.

Interaction distinguishes online learning from the old computer-based training (CBT) because it
fosters the understanding that there are people out there, that we aren't merely communicating

with a machine. As any user of one of those automatic telephone answering services can attest,
when you want to be heard there is little else more frustrating that speaking to a device that

“1 Stephen Downe$dow To Be A Good LearneKeynote presentation delivered to This Is IT, North Bay, Ontitiay 26, 2005.
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cannot understand you. Even an answering machine provides some relief, proportional to the
hope it engenders of receiving an eventual reply.

But more than the human contact, interaction fosters the development of human content. When
we think of online learning we typically think of a pre-packaged course or instructional program.
And, of course, such learning materials are useful for novice learners; it is hard to know what to
ask someone when you know nothing about the field at all. When [ first installed my new
software, | used the bundled training program to give myself a lay of the land. But even the best
designers cannot create lessons for every contingency (and even the best learners are unlikely
to sit through them all).

Indeed, | found my solution to my baseball controller problem not through an online course or
any sort of prepared lesson plan; | found it through a discussion list. My problem was unique -
very few people have tried to use a fighter simulation controller to power a baseball game. But
some had - and those people had taken advantage of an online forum to discuss the issue and,
ultimately, to point to a new controller file located deep in the software company's website that
solved the problem for me.

The problem was - this discussion was nowhere to be found on the game developer's website.
Reading page after page of 'tips and tricks' - along with some more formal content- offered not
one link to the rich wealth of discussion laying just beneath the surface. Had the game
developers fostered and offered rich links to its user community, it would have been much
easier for me to find the learning | needed. | would also have felt more comfortable, knowing
that there was a base of support out there that | could rely on to help me through the rough
sports (after all - I'm going to have to pitch to Sammy Sosa with the bases loaded sometime - it
happens to all of us -- and it's not going to be in any book).

Interaction not only promotes human contact, it provides human content. It gives people not only
the opportunity to communicate but also to help each other. And it creates a deep layer of
learning content that no developer could ever hope to create.

Usability

Most people are familiar with usability through the writings of Jakob Nielsen or John S. Rhodes.
Design purists are probably familiar with Jeffrey Zeldman. But probably the greatest usability
experts are found in the design labs of Google and Yahoo!

There is no denying that these are two of the most successful enterprises on the web. But what
made them successful was not that they were large or had great products - after all, Microsoft
has both and yet nobody classes Microsoft's online presence ion the same category as these
two. No, what made these companies successful is that they solved the usability problem.

Yahoo! and Google, though both ostensibly search sites, take completely different approaches
to serving their clientele. Yahoo!, which came first, evolved as a portal site. This meant that it
would have to solve the problem of navigation through complex and rich information. Google, by
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contrast, approached its challenge as a search engine. This meant it has to offer the most direct
access to its powerful technology possible.

Between the two sites, designers have hit on what are probably the two essential elements of
usability: consistency and simplicity. The two, indeed, go hand in hand: it is not possible to be
consistent without being simple, and it is not possible to be simple without being consistent.

Simplicity is the feature that strikes the user first. Many of us probably recall Google's debut on
the web. At that time, it was little more than a text form and a submit button. Results listings
were unadorned and easy to follow. At a time when websites were getting more and more
complex, Google's design was a startling change of pace. But an effective one, and users soon
began using Google in droves, lured by the site's simplicity and retained by its effective search
engine.

Fewer people remember the early days of Yahoo!, but this company too hit on a design that
would become a standard. Yahoo!'s early design was nothing more than a set of links pointing
to different categories. Through a process of selection, users would delve deeper and deeper
into Yahoo!'s hierarchy of search categories. There was nothing to learn about the use of
Yahoo! - simply click on the link. The "Yahoo! portal' soon became the standard to which other
portal sites aspired.

The list of other online enterprises that broke away from the pack through simplicity is too long
to list. Amazon made buying books online simple. eBay made hosting an online auction simple.
Blogger made authoring your own website simple. Bloglines made reading RSS simple. The
web itself is actually the simplification of earlier, more arcane technologies - the web does no
more than what was already enabled by the holy triumvirate of Gopher, Archie and Veronica,
but it did away with the typing and allowed documents to link directly to each other.

The concept of consistency is less well understood but to get an idea of what it entails take a
look at the links on both Yahoo!'s and Google's current sites. What you won't find are things like
dropdown menus, fancy icons, image maps and the other arcana of the typical website. Links
on both Yahoo! and Google are not only simple, they are consistent: they are the same colour
and the same type throughout the site, for the most part unadorned. They use the ultimate
standard of consistency: words - a system of reference with which readers are already familiar.

Contrast the navigation offered by these two sites with the navigation offered by the typical e-
learning offering. Students are presented with a dizzying array of mysterious icons, expanding
and collapsing file-manager style lists, dropdowns, forms, buttons, and more. Frequent are the
columns and articles advising that students be trained in how to use the learning management
system before the course commences. Had Yahoo! or Google depended on this mode of
design, they would be out of business. The website must teach the user how it functions as the
user uses it.

There is one more advantage of both consistency and simplicity: speed. Both Yahoo and
Google are fast-loading sites, because they rely on a minimum of extraneous content. They are
also able to rely on the user's browser caching elements that are repeatedly used (Google has
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advanced this to a high art, it's cached Javascript engine running Google leading to the now
popular Ajax website interaction engine). Other sites that could be fast are bogged down with
downloads that are not required, browser rendering that adds nothing to beauty and
functionality, bells and whistles, as they are so often called, that do nothing but make noise.

The principle of simplicity applies to more than just web design and navigation, of course. The
mantra must be repeated in all aspects of the learning material. Is it easy to access? Is it easy
to understand? To use? As Stanley Fish says, "Answer the question as precisely as possible
and then stop. Don't complicate, don't explain, don't pontificate, don't muse, don't speculate,
don't be reflective, don't be creative, don't take offense, don't be defensive, don't take anything
personally, don't take anything in any way."** There may be more elegant was to write and to
design, but it is unlikely that there are more effective ones.

Relevance

This is probably the most difficult of the three criteria to get right. It is what marks, at its core, the
distinction between formal and informal learning. It is the principle that learners should get what
they want, when they want it, and where they want it (one might also say 'how they want it' but
for today | will assume that this is covered under the principle of simplicity).

What learners want is typically the answer to a current problem or enquiry. It is in this regard
that formal learning fails, because it addresses no specific need and consequently provides a
range of learning content on a 'just in case' basis. Sometimes, this is in fact what the learner
wants - if the objective is not to solve a particular problem but rather to lay out a groundwork of
understanding or to address foundational knowledge. Most learning - according to Jay Cross, up
to 90 percent of learning - is not of this variety.

In fact, learners will do most of the work in defining what they want. This is what drives the use
of search engines forward, as web users attempt to specify and work through results lists in an
effort to state precisely what it is they are looking for. This is what drives the users of community
and hobby groups on Yahoo! Groups and other discussion boards to pose increasingly detailed
statements of exactly what it is they are trying to learn.

What makes it so difficult? For one thing, online marketers have almost completely failed the
relevance test. A web search, even using a finely tuned and powerful system such as Google's,
leads the reader to a raft of advertising sites and similar irrelevancy. Even your email, which one
would suspect would contain the most relevant content in the world, is plagued by advertisers'
attempts to be heard. When your potential readers are installing software to actually prevent
your content from being seen, you know you have failed the relevance test.

In online learning, the failure of relevance may be seen in less technical attempts to block out
content. The oft-cited problems with course completions in many cases reflects not student
inability but student disinterest; having learned what they wanted from the course (if anything)
the web user quickly abandons the material (studies show that users read websites that way

“2 Stanley Fish. Minimalis, The Chronicle of Higher Education. June 25, 204/chronicle.com/article/Minimalism/44675/



Stephen Downes
Connectivism and Connective Knowledge

too, so don't take it personally). Long and lingering lunch breaks, late arrivals, a focus on other
tasks, reading material or email during training - these are all the non-technical equivalent of
popup-blockers and spam-blockers.

Relevance is obtained through precision, through simplicity. Making each bit of web content
about one and only one thing greatly increases the chance that a reader will find the resource
being sought (it also helps with search engine optimization, another aspect advertisers rarely
take into account). Placing each lesson on its own page, making sure the page contains words
and phrases that would lead a searcher to its content, and placing it in a logically designed
directory of related content - all these ensure that a learner will find exactly what is needed.
Burying it in an online course, hidden behind a registration wall , forcing the reader to navigate
through an unrelated home page - these guarantee that the content will never be found.

It has been argued - and will continue to be argued - that metadata is the key to discoverability.
In fact, as Google and other search engines have shown - content is the key to discoverability.
A resource, if it is well and clearly written, and focused on a clear topic, is its own metadata.

The remaining two clauses - 'when you want it' and 'where you want it' - are aspects of the
same problem. When | was installing my game controller, | wanted my lesson right away, and |
wanted it to appear on the screen | was using to try to install the game controller (because that's
where | was when | wanted the instruction). The second key to relevance, after content, is
therefore placement.

Location, location, location. We hear it all the time from real estate agents, and yet hear so
seldom the same mantra from e-learning designers. But from the point of view, every second
spent navigating from the place where learning is needed to the place where learning is
provided is wasted time and wasted effort. It also increases the distance between the
knowledge of the problem and the knowledge of the solution - by the time you find a site that
suggests a solution to what you are trying to do, you have to go back and refresh your memory.
In my case, it took two or three trips back and forth in order to remember the precise name of
the controller | was trying to install. Distance creates dissonance, and dissonance means less
effective learning.

If you follow the logic of this article from beginning to end, what emerges is that the possibility of
interaction - of accessing learner generated content - ought to be built right into the software or
equipment a person is trying to learn how to use. That's why they put radio systems in
spacecraft and planes. That's also why the most popular gaming sites - such as Yahoo!'s
gaming area - provide chat and discussion screens right where the game is being played. If you
visit Yahoo! backgammon for the first time, for example, and don't know what to do, just ask
your opponent. You will get a detailed reply. Yahoo! could not build a better backgammon
training system if it tried.

Placing relevant content in to exactly the right context at the right time is a high art, and few (if
any) e-learning enterprises have yet succeeded in attaining this magical combination. It involves
both aspects of effective content design and aspects of dynamic search and placement. Game
designers have had somewhat more success (their businesses depend on it, because a game
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must be challenging enough to require learning, but at the same time hold the player's interest
and not send them off to some faraway learning site). Placement depends on the precise nature
of the request sent by a piece of software or tool, and the ability of a piece of content to respond
to that success.

Effective E-Learning

No doubt there are other aspects of effective e-learning. Pedagogical theorists will talk about
scaffolding, talk about learning objectives and outcomes, talk about practice and examination,
and more. In various contexts these are all important and will play a significant role in
determining the success of failure of a given learning enterprise.

None of these, though, are as central to the design of effective learning as the three criteria
listed above. By ensuring that e-learning content is interactive, usable and relevant a designer
can be virtually sure that the e-learning outcome will be a success. or at the very least,
appreciated by the learners. Who are, after all, the final judge.

North Bay, May 26, 2005
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Networks, Connectivism and
Learning
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Semantic Networks and Social
Networks

This article published a&Semantic Networks and Social Netwark3he Learning Organization
JournalVolume 12, Number 514-417 May 1, 20053

Abstract

Purpose: To illustrate the need for social network metadata within semantic metadata.

Design/methodology/approach: Surveys properties of social networks and the semantic web,
suggests that social network analysis applies to semantic content, argues that semantic content
is more searchable if social network metadata is merged with semantic web metadata.

Findings: The use of social network metadata will alter semantical searches from being random
with respect to source to direct with respect to source, which will increase the accuracy of
search results.

Research limitations/implications: Suggests that existing XML schemas for semantic web
content be modified.

Practical implications: Introduction and overview of a new issue.

Originality/value: Foundational to the concept of the semantic social network; will be useful as
an introduction to future work.

Keywords: Information networks, Internet, Social networks

Paper type: Conceptual paper

Semantic Networks and Social Networks

A social network is a collection of individuals linked together by a set of relations. In discussions
of social networks the individuals in question are usually humans, though work in social network
theory has found similarities between communities of humans and, say, communities of
crickets** or members of a food web.* Entities in a network are called "nodes" and the

3 Stephen Downes. Semantic Networks and Social NetwdhesLearning Organization Journal Volume 12, Number 541 May 1, 2005.
http://www.ingentaconnect.com/content/mcb/119/2005/00000012/00000005/art00002

44 M. Buchanan. Nexus: Small Worlds and the Groundbreaking Science of Networks. 2002. Perseus Publishing, Cambridge, MA. p. 49.
“ |bid. p. 17.
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connections between them are called "ties".* Ties between nodes may be represented as
matrices, and the properties of these networks therefore studied as a subset of graph theory.*’

A key property of social networks is that nodes that might be thought of as widely distant from
each other - a farmer in India, say, and the President of the United States - may actually be
much more closely connected that otherwise imagined. This phenomenon, sometimes known as
"six degrees”, was measured*® and, as the name suggests, no more than six steps were
required to connect any two people in the United States.* With the arrival of the internet as a
global communications network ties between individuals became both much easier to create
and much easier to measure.

Social networking web sites fostering the development of explicit ties between individuals as
"friends" began to appear in 2002. Sites such as Friendster, Tribe, Flickr the Facebook and
LinkedIn were early examples. Less explicitly based on fostering relationships than, say, online
dating sites, these sites nonetheless sought to develop networks or "social circles” of individuals
of mutual interest. LinkedIn, for example, seeks to connect potential business partners or
prospective employers with potential employers. Flickr connects people according to their
mutual interest in photography. And numerous sites offer dating or matchmaking services. After
an initial surge of interest, however, social networking sites have tended to stagnate® It is
arguable that social networking, by itself, has limited practical use.

The semantic web, as originally conceived by Tim Berners-Lee, "provides a common framework
that allows data to be shared and reused across application, enterprise, and community
boundaries"* Developed using the resource description framework, it consists of an interlocking
set of statements (known as "triples"). "Information is given well-defined meaning, better
enabling computers and people to work in cooperation."* The semantic web is therefore, a
network of statements about resources.

In particular, RDF enables the creation of statements intended to describe different types of
resources. The terms used in these statements are defined in schemas, themselves RDF
documents, which list the terms to be used and (in some cases) the types of values allowed,
and the relations between them. "Using RDF Schema, we can say that 'Fido' is a type of 'Dog’,
and that 'Dog' is a sub class of animal.” Beyond schemas, ontologies enable complex
representations of related entities and their descriptions.

Though applications of the semantic web in particular have thus far been limited, there have
emerged since its introduction numerous projects characterizing and encoding descriptions of

46 J.M. Cook. Social Networks: A Primer. Ebook. 2001. Available at: http://www.soc.duke.edu/jcook/networks. html

47 Garton,L., Haythornthwaite, C. and Wellman, B. "Studying online social networks", JCMC, Vol. 3 N1897.
http://lwww.ascusc.org/jcmc/vol3/issuel/garton.html

“8 StanleyMilgram. "The Small World Problem”, Psychology Today, pp76®ay 1967. http://smallworld.slogy.columbia.edu/ (link not
currently functioning).

49 Buchanan, M. Nexus: Small Worlds and the Groundbreaking Science of Networks, Perseus Publishing, Cambridge, MA. 2002.
%0 J. Aquino. The Blog is the social network. Weblog Post. 2005. http://jonadlogspot.com/2005/04/bleig-sociatnetwork.html

51 World Wide Web Consortium (W3C). Semantic Web. Paper presented at the World Wide Web Consortium (W3C). 2001.
http://www.w3.0rg/2001/sw/

52 Tim BernersLee, Hendler, J. and Lassila, O. The Semantic Wekngfic American, May, 2001.
http://www.scientificamerican.com/article.cfm?articlelD=0004818D2-1C70-84A9809EC588EF21&catID=2
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different types of resources in XML.>® The majority of these projects seem to be centred around
the classification of information and resources. For example, learning object metadata (LOM)
describes learning resources. Dublin Core provides bibliographic information about resources.
These resources are typically identified explicitly in the XML or RDF, typically using a uniform
resource identifier (URI) based on its address on the world wide web, or via some other form of
identifier system, such as digital object identifier (DOI).

Outside professional and academic circles, arguably the most widespread adoption of the
semantic web has been in the use of RSS. RSS, known variously as rich site summary, RDF
site summary or really simple syndication, was devised by Netscape in order to allow content
publishers to syndicate their content, in the form of headlines and short introductory
descriptions, on its My Netscape web site.>® The use of RSS has increased exponentially, and
now RSS descriptions (or its closely related cousin, Atom) are used to summarize the contents
of 100s of newspapers and journals, weblogs (including the roughly eight million weblogs
hosted collectively by Blogger, Typepad, LiveJournal and Userland), wikis and more.

There are no doubt purists who deny that RSS is an instantiation of the semantic web. However,
all RSS files are undeniably written in XML, and a type of RSS (specifically, RSS 1.0) is
explicitly written in RDF.> At its core, RSS consists of some simple XML elements: a "channel"
element defining the publication title, description and link; and a series of "item" elements
defining individual resource titles, descriptions and links. Since, RSS 1.0, however, the RSS
format has allowed these basic elements to be extended; the role of schemas is fulfilled by
namespaces, and these namespaces define (sometimes implicitly) a non-core vocabulary. Such
extensions (also known in RSS 1.0 as "modules") include Dublin Core, Creative Commons,
Syndication and Taxonomy.*

Initiatives to represent information about people in RDF or XML have been fewer and
demonstrably much less widely used. The HR-XML (Human Resources XML) Consortium has
developed a library of schemas "define the data elements for particular HR transactions, as well
as options and constraints governing the use of those elements".>” Customer Information
Quality TC, an OASIS specification, remains in formative stages.’® And the IMS learner
information package specification restricts itself to educational use.> It is probably safe to say
that there is no commonly accepted and widely used specification for the description of people
and personal information. As suggested above, developments in the semantic web have
addressed themselves almost entirely to the description of resources, and in particular,
documents.

Outside the professional and academic circles, there have been efforts to represent the
relations between persons found in social networks explicitly in XML and RDF. Probably the

%3 Stephen Downe€anadian Metadata ForiitS u mmar y. Stephends Web (hipgdhwwaagipes.capespse e mber 20, 2
*StephenDowne€ont ent Syndication and Online Lear nhtpgwwwBoweepda/pastiss Web (web|
%5 G. BegedDov, et al. RDF Site Summary 1.0. 2001. http://web.resource.org/rss/1.0/ spec

%6 G. BegedDov, et al. RDF Sit&ummary 1.0 Modules. 2001. http://web.resource. org/rss/1.0/modules/

5" HR-XML Consortium. "Downloads". 2005. p. 139.

%8 OASIS. Customer Information Quality TC. 2005. http:// www.oagien.org/ committees/cig/charter.php

9IMS Global Learning Consortium. I8l Learner Information Package Specification. 2005 http://www.imsglobal.org/profiles/
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best known of these is the Friend of a Friend (FOAF) specification.®® Explicitly RDF, a FOAF
description will include data elements for personal information, such as one's name, e-mail
address, web site, and even one's nearest airport. FOAF also allows a person to list in the same
document a set of "friends" to whom the individual feels connected. A similar initiative is the
XHTML Friends Network (XFN) (GPMG, 2003). XFM involves the use of "rel" attributes within
links contained in a blogroll (a "blogroll" is a list of web sites the owner of a blog will post to
indicate readership).

Though FOAF and XFN have obtained some currency, it is arguable that they have declined to
the same sort of stagnation that has befallen social network web sites. While many people have
created FOAF files, for example, few applications (and arguably no useful applications) have
been developed for FOAF. And while some useful extensions to FOAF have been proposed
(such as a trust metric, PGP public key, and default licensing scheme), these have not been
adopted by the community at all.

Perhaps, given the demonstrable lack of enduring interest in social network systems, either site-
based, as in LinkedIn? and Orkut, or semantic web-based, as in FOAF or XFN, it could be
argued that there is no genuine need for a social network system (beyond, perhaps, matching
and dating sites). Perhaps, as some have argued, such systems, once they get too large to be
manageable, simply collapse in on themselves, their users suffocated under the weight of
millions of enquiries and advertising messages, as happened to e-mail, Usenet and IRC.%*

But the evidence seems to weigh against this supposition. Certainly, the management of
personal information has long been touted as necessary for authentication. Authentication - i.e.
a mechanism of proving that a person is who they say they are - is used to control access to
restricted information. Projects such as Microsoft s Passport and the liberty alliance have for
years attempted to promote a common authentication scheme. Sites such as LiveJournal and
Blogger have begun to require login access in order to submit comments, as a means of
discouraging spam. Newspapers, online journals and online communities typically require some
sort of login process. Projects such as SxIP and light-weight identity (LID)%* have attempted to
create a single sign-on solution for logins. So there is a need for personal descriptions, at least
to control access.

We could perhaps leave descriptions of identity as something for individual sites to work out
were there not wider issues pertaining to the semantic web that also require at least some
element of personal identity to address. To put the problem briefly: so long as descriptions of
resources are based solely on the content of those resources then users of the semantic web
will be hampered in their efforts to learn about new resources outside the domain of their own
expertise. The reason for this is what might be called the "dictionary principle" - in order to find a
resource, the searcher must already know about the topic domain they are searching through,

% Edd Dumbill. Finding Friends with XML and RDF. XML Watch (weblog). 2002. Accessed June 1, 2002. http10@aitym.
com/developerworks/xml/libraryffoaf.html

®L A.L. Cervini, A.L. Network connections: an analysis of social software that turns online introductions into offline interactitesshteesis,
Interactive Telecommunications Program, NYU. 2003. http://stage.itp.tsoa.nyu.edu/alc287/thesis/thesis.html

52 Light-weight Identity Description. Website. No longer extant. Original URL: 28@p://lid.netmesh. org/



Stephen Downes
Connectivism and Connective Knowledge

since resources are defined in terms specific to that domain (in other words if you want to find a
word in a dictionary, you have to already know how to spell it).

In fact, what has tended to happen in the largest current implementation of the semantic web,
the network of RSS resources, is that searchers have, within certain parameters, tended to seek
out resources randomly. They type in a search term in Google, for example, without any
foreknowledge of where the resource they are seeking will turn up. They tend to link to sources
they find in this manner; thus, the network of connections between resources (expressed in
RSS, as on web sites, as links) manifests itself as a random network.

The proof of this is found in the studies of social networks discussed at the beginning of this
paper. The links found in web pages are instances of what are known as "weak ties". Weak ties
are are acquaintances who are not part of your closest social circle, and as such have the
power to act as a bridge between your social cluster and someone else's.®® Weak ties created at
random in this way lead to what Gladwell called "supernodes" individuals with many more ties
than other resources. (Gladwell, in other words, some sites get most of the links, while most
others get many fewer links. "A power-law distribution basically indicates that 80 per cent of the
traffic is going to 1 per cent of the participants in the network."®*

Numerous commentators, from Barabasi forward, have made the observation that power laws
occur naturally in random networks, and some pundits, such as Clay Shirky, have shown that
the distribution of visitors to web sites and links to web sites follow a power law distribution.®
Our purpose here is to take the inference in the opposite direction: because readership and
linkage to online resources exhibits a power law distribution, it follows that these resources are
being accessed randomly. Therefore, despite the existence of a semantic description of these
resources, readers are unable to locate them except via the location of an individual - a super
connector - likely to point to such resources.

It is reasonable to assume that a less random search would result in more reliable results. For
example, as matters currently stand, were | to conduct a search for "social networking" then
probability dictates that | would most likely land on Clay Shirkey, since Shirky is a super-
connector and therefore cited in most places | am likely to find through a random search. But
Shirky s politician affiliation and economic outlook may be very different from mine; it would be
preferable to find a resource authored by someone who shares my own perspective more
closely. Therefore, it is reasonable to suppose that if | were to search for a resource based on
both the properties of the resource and the properties of the author, | would be more likely to
find a resource than were | to search for a random author.

Such a search, however, is impossible unless the properties of the author are available in some
form (presumably, something like an RDF file), and also importantly, that the properties of the
author are connected in an unambiguous way to the resources being sought.

8 Cervini, 2003.
5 Albert-Laszlo Barabasi (2002), Linked: The New Science of Networks, Perseus Press, Cambridge, MA, p. 70.
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| have proposed® that social networking be combined explicitly with the semantic web in what |
have called the semantic social network (SSN). Essentially, SSN involves two major
components: first, that there be, expressed in XML or RDF, descriptions of persons (authors,
readers, critics) publicly available on the web, sometimes with explicit ties to other persons; and
second, that references to these descriptions be employed in RDF or XML files describing
resources.

Neither would at first glance seem controversial, but as | mention above, there is little in the way
of personal description in the semantic web, and even more surprisingly, the vast majority of
XML and RDF specifications identify persons (authors, editors, and the like) with a string rather
than with a reference to a resource. And such strings are ambiguous; such strings do not
uniquely identify a person (after all, how many people named John Smith are there?) and they
do not identify a location where more information may be found (with the result that many
specifications require that additional information be contained in the resource description,
resulting in, for example, the embedding of VCard information in LOM files).

It should be immediately obvious that the explicit conjunction of personal information and
resource information within the context of a single distributed search system will facilitate much
more fine-grained searches than either system considered separately. For example, were | look
for a resource on social networks , | may request resources about social networks authored by
people who are similar to me , where similarity is defined as a mapping of commonalities of
personal feature sets: language and nationality, say, commonly identified friends , or even
similarities in licensing preferences. Or, were | to (randomly or otherwise) locate an individual
with, to me, an interesting point of view, | could "search for all articles written by n and friends of

n-.

Identity plays a key role in projected future developments of the semantic web. In his famous
architecture diagram , Tim Berners-Lee identifies a digital signature as being the backbone of
RDF, ontology, logic and proof.®” A digital signature establishes what he calls the provenance of
a statement: we are able to determine not only that "A is a B", but also according to whom A is a
B. "Digital signatures can be used to establish the provenance not only of data but also of
ontologies and of deductions."®® But as useful as a digital signature may be for authentication, a
digital signature is an unfaceted identification. To know something about the person making the
assertion, it will be necessary to attach a personal identity to an XML or RDF description.

As we examine the role that personal identity plays in semantic description, it becomes
apparent that much more fine-grained descriptions of resources themselves become possible.
For there are three major ways in which a person may be related to a resource: as the author or
creator of the resource; as the user or consumer of the resource; and as a commentator or
evaluator of the resource. Each of these three types of person may create metadata about a
resource. An author may give a resource a title, for example. A user may give the resource a
"hit" or a reference (or a "link"). And a commentator may provide an assessment, such as

%St ephen Downes. The Semantic Soci al N e httw:.Gwwiv.dowries.ca/postdth 6 s We b
57 Tim BernersLee. Semantic Web XM2000. 2000. http://www.w3.0rg/2000/Talks/ 120@2k-tbl/slide160.html

% Edd Dumbill. Bernerd ee and the Semantic Web Vision. XML.com (ezine). December, 2000. http://www.xml.
com/pub/a/2000/12/xmI2000/timbl.html

(webl og)
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"good" or "board certified". Metadata created by these three types of persons may be called
"first party metadata", "second party metadata" and "third party metadata", respectively.

The semantic web and social networking have each developed separately. But the discussion in
this short paper should be sufficient to have shown that they need each other. In order for social
networks to be relevant, they need to be about something. And in order for the semantic web to
be relevant, it needs to be what somebody is talking about. Authors need content, and content
needs authors.

Further reading

Gladwell, M. (2000), The Tipping Point: How Little Things Can Make a Big Difference, Little,
Brown & Company, Boston, MA, pp. 45-6.

Palmer, S.B. (2001), The Semantic Web: An Introduction, available at:
http://infomesh.net/2001/swintro/

Vitiello, E. (2002), FOAF, available at: www.perceive.net/xml/foaf.rdf

Moncton, October 10, 2005
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The Space Between the Notes

On reading Kathy Sierra...*

We turn clay to make a vessel; but it is on the space where there is nothing that the usefulness
of the vessel depends. - Tao Te Ching

An old insight, often forgotten.

Listening to the recent talks from TED, all these speakers were roaring along at top speed,
delivering a hundred words a minute. In my own talks, | speak more slowly (something | learned
to do to facilitate simultaneous translation). Why would a professional speaker move so quickly,
| wondered, when greater comprehension comes from more paced delivery?

Then | understood. A person who speaks quickly appears to be intelligent, appears to be worth
listening to, appears, therefore, to be worth paying to speak. Every speech given by one of
these speakers is an advertisement for the next.

It's the same with things, with objects. Greater accumulation conveys the greater appearance of
worth. But the sheer mass of objects demonstrates that the only purpose of the one object is the
obtaining of another.

In this way, the filling of space results in emptiness. When the purpose of obtaining the one is
only for obtaining the next, then you can never have anything.

Moncton, July 19, 2006

% Kathy SierraHooverin' and the spaceteen notesCreating Passionate Users (weblog). July 18, 2006.
http://headrush.typepad.com/creating_passionate_users/2006/07/hooverin_and_th.html
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The Vagueness of George Siemens

Posted to Half an Hour.

| like George Siemens and he says a lot of good things, but he is often quite vague, an
imprecision that can be frustrating. In his discussion” of my work on connective knowledge, for
example, he observes, "In this model, concepts are distributed entities, not centrally held or
understood...and highly dependent on context. Simply, elements change when in connection
with other elements."” What does he mean by 'elements'? Concepts? Nodes in the network?
Entities? You can't just throw a word in there; you need some continuity of reference.

Why is this important? Siemens dislikes the relativism that follows from the model. Fair enough;
people disagreed with Kant about the noumenon’ too. But he writes, "l see a conflict with the
fluid notions of subjectivity and that items are what they are only in line with our
perceptions...and what items are when they connect based on defined characteristics (call them
basic facts, if you will)" And | ask, what does he mean by 'in line' or 'defined characteristics...
basic facts' - if they are defined, how can they be basic facts?

Then he says, "l still see a role for many types of knowledge to hold value based on our
recognition of what is there.” Now I'm tearing my hair. "Hold value?" What can he mean... does
he know? Does he mean "'Snow is white' is 'true’ if and only if 'snow is white'?" Or is he simply
kicking a chair and saying "Thus | refute Berkeley." In which case | can simply recommend On
Certainty’® (one of my favourite books in the world) and move along.

He continues, "The networked view of knowledge may be more of an augmentation of previous
categorizations, rather than a complete displacement.” Now I'm quite sure that's not what he
means. He is trying to say something like 'knowledge obtained through network semantics does
not replace knowledge obtained by more traditional means, but merely augments it.' Fine - if he
can give us a coherent account of the knowledge obtained through traditional means. But it is
on exactly this point that the traditional theory of knowledge falters. We are left without certainty.
You can't "augment" something that doesn't exist.

Here is his main criticism: "At this point, | think Stephen confuses the original meaning inherent
in a knowledge element, and the changed meaning that occurs when we combine different
knowledge elements in a network structure.”" Well | am certainly confused, but not, | think, as a
result of philosophical error. What can Siemens possibly mean by 'knowledge element'. It's a
catch-all term, that refers to whatever you want it to - a proposition, a concept, a system of
categorization, an entity in a network. But these are very different things - statements about a
'knowledge element' appear true only because nobody knows what a 'knowledge element' is.

" George Siemen¥nowing KnowledgeDiscussion Forum. Websitbttp://www.knowingknowledge.comBpecific citation no longer extant.
Original link: http://knowingknowledge.com/2007/04/toward_a_future_knowledge_soci.php

" Wikipedia. Noumenon. Accessed April 19, 20Bip://en.wikipedia.org/wiki/Noumenon

2 Ludwig Wittgenstein. OtCertainty. Blackwell. January 16, 1991.
http://books.google.ca/books/about/On_Certainty.html?id=2GHG6WkVF5EC&redir_esc=y
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He writes, "Knowledge, in many instances, has clear, defined properties and its meaning is not
exclusively derived from networks..." What? Huh? If he is referring to, say, propositions, or
concepts, or categorizations, this is exactly not true - but the use of the fuzzy 'knowledge
elements' serves to preclude any efforts to pin him down on this. And have | ever said "meaning
is derived from networks"? No - | would never use a fuzzy statement like 'derived from' (which
seems to suggest, but not entail, some notion of entailment).

He continues, "The meaning of knowledge can be partly a function of the way a network is
formed..." Surely he means "the meaning of a item of knowledge," which in turn must mean...
again, what? A proposition, etc.? Then is he saying, "The meaning of a proposition can be partly
a function of the way a network is formed..." Well, no, because it's a short straight route to
relativism from there (if the meaning of a proposition changes according to context, and if the
truth of a proposition is a function of its meaning, then the truth of a proposition changes
according to the way the network was form).

What is Siemens's theory of meaning? I'm sorry, but | haven't a clue. He writes, "The fact that
the meaning of an entity changes based on how it's networked does not eliminate its original
meaning. The aggregated meaning reflects the meaning held in individual knowledge entities."
An entity - a node in a network? No.

He has to be saying something like this: for any given description of an event, Q, there is a 'fact
of the matter', P, such that, however the meaning of Q changes as a consequence of its
interaction with other descriptions D, it remains the case that Q is at least partially a function of
P, and never exclusively of D. But if this is what he is saying, there is any number of ways it can
be shown to be false, from the incidence of mirages and visions to neural failures to
counterfactual statements to simple wishful thinking.

But of course Siemens doesn't have to deal with any of this because his position is never
articulated any more clearly than 'Downes says there is no fact of the matter, there is a fact of
the matter, thus Downes is wrong'. To which | reply, simply, show me the fact of the matter.
Show me one proposition, one concept, one categorization, one anything, the truth (and
meaning) of which is inherent in the item itself and not as a function of the network in which it is
embedded.

Siemens says, introducing my work that | explore "many of the concepts | presented in Knowing
Knowledge...and that others (notably Dave Snowden and Dave Weinberger) have long
advocated - namely that the structured view of knowledge has given way to more diverse ways
of organizing, categorizing, and knowing."

I don't think this is true. Siemens, Snowden and Weinberger may all be talking about "more
diverse ways of knowing" - but | am not talking about their 'diverse ways of knowing' but rather -
as | have been consistently and for decades - on how networks learn things, know things, and
do things.

Moncton, April 19, 2007
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Network Diagrams

Created for Connectivism and Connective Knowledge #cck11
Here is a selection of network diagrams:

Web of Data. From Linked Data Meetup "
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3 Georgi Kobilarov Meetup Group Photo AlburitVeb Of Data MeetupJanuary 21, 201®itp://www.meetup.com/Welf-

Data/photos/807995/#124766

4 Sixdegrees.hiReconstructing the structure of the wewitle music scene with Last.frindated, accessed January 24, 2011.

http://sixdegrees.hu/last.fm/
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Map of Science. From Plos One,” Clickstream Data Yields High-Resolution Maps of Science.
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Comment

Bonni Stachowiak has left a new comment on your post "Network Diagrams": LinkedIn just
came out with an incredible way of visualizing your professional network connections, called
InMaps.™

S Bollen J, Van de Sompel H, Hagberg A, Bettencourt L, Chute R, @0819)Clickstream Dta Yields HighResolution Maps of Science.
PLoS ONEA4(3): e4803 http://www.plosone.org/article/info:doi/10.1371/journal.pone.0004803

6 Bonni StachowiakVisualize your network connections #CCKeaching in Higher Education (weblog), January 24, 2011.
http://teachinginhighered.com/visualigeur-networkconnectionscck11-0


http://www.plosone.org/article/fetchObject.action?uri=info:doi/10.1371/journal.pone.0004803.g005&representation=PNG_M

Stephen Downes | 67
Connectivism and Connective Knowledge

Downes said... The InMaps are here: http://inmaps.linkedinlabs.com/

Moncton, November 14, 2010










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































