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The importance of the Nintendo phenomenon is about equal to that of the Gutenberg Printing
press. Here you had a new generation of kids who grew up knowing that they could change
what's on the screen.
Timothy Lear y [ quoted in D ouglas Rus hkoff , M edia Vir us ( 1994) ]

Cyberspace: a consensual hallucination experienced daily by billions of legitimate operators,
in every nation, by children being taught mathematical concepts... A graphic representation
of data abstracted from banks of every computer in the human system. Unthinkable complexity. Lines of light ranged in the nonspace of the mind, clusters and constellations of data. Like
city lights, receding....
William G ibs on, Neurom ancer ( 1984)

In myth and ritual the great instinctive forces of civilized life have their origin: law and order,
commerce and profit, craft and art, wisdom and science. All are rooted in the primaeval soil
of play.
J ohan H uizinga, H om o ludens ( 1938)

No one is more serious than children at their games.
M ichel de M ontaigne, Es s ays ( 1580 )
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PA RT I
E- LEA RN I N G : A G ATEWAY F O R BC CI TI ZEN S
“Cyberspace,” a vision conceived in British Columbia twenty years ago 1, is becoming an
indispensable feature of our daily lives. According to a 2006 Statistics Canada study 2,
nearly three-quarters of us use the Internet and e-mail at home, while young users (16-25)
are at the world’s forefront in gaming, music sharing, weblogging, and mobile communications. BC continues to lead Canada’s way across the “digital divide3,” opening new
portals onto the virtual vista for an increasingly “wired” (and wireless) generation.

The above cartoon appeared in a popular French magazine in the year 1900. The magazine’s publishers invited artists to submit their visions of life in the Year 2000, and this im-

A term coined by Vancouver author William Gibson in his novelette “Burning Chrome” in Omni Magazine in
1982, and popularized in his novel Neuromancer (Ace Books, 1984).
1

Ben Veenhof, “The Internet Experience of Younger and Older Canadians,” Innovative Analysis Bulletin 8.1 (2006),
8-10. From the study, “Nearly half (43.3%) of young Canadians aged 16 to 25 used computers at home for an average of one hour or more per day, while nearly one-fifth (18.1%) spent two hours or more… the total time spent in a
typical day is probably much higher.”
2

The BC Progress Board, the BC Technology Industry Association, and the BC Premier’s Technology Council, have
repeatedly identified BC as the most-connected Canadian province. Currently 74% of our households are connected
to the Internet.
3

E-Learning and Beyond	


3

age is one illustrator’s predictive vision of education at the beginning of the 21st Century.
In this image of the classroom of the future, the learning process has been transformed
and simplified through a powerful new technology. Fed on a diet of paper supplied by the
teacher, and powered by the manual efforts of the student at the crank, the machine grinds
up textbooks and delivers content directly into the brains of students.
There is a sinister kind of irony here, when we view this image in the context of today’s
technology and pedagogical practices. Despite the strides we have made in both these
fields, simplistic and naïve notions of learning survive in various dark corners of our educational institutions. Too often the instructor is regarded as the sole director of the learning process, the students as the passive recipients of curriculum, and the technology as a
mere accelerator in the transfer of particles of information from book to brain.
Although the cartoon was created over a hundred years ago, it continues to represent both
the challenges and opportunities that arise when considering the future impact of learning
technologies on education. In fact, as we consider the recent adoption of such e-learning
technologies as "podcasting” - whereby professors record their lectures and upload them
to the Internet, whereupon students download them to their iPods and then passively sit
and listen as the information is delivered through their earbuds - we realize that, despite
the promise of the transformative impact of technology, the learning experience offered
within today's post-secondary educational institutions has not changed in any fundamental way.
In this paper we take particular exception to this persistent and pervasive model of elearning. Powerful information and communication technologies are all around us as we
live our 21st Century lives. Psychology has given us deep insights into the actual processes of learning. Yet because we have failed to transform our fundamental assumptions
about learning and institutions, we have been slow to take advantage of these pervasive
technological developments.
Today's learners have needs and expectations different from those of the past. We live in a
world of global information and communication mediated through the Internet and other
related digital technologies. Informed by video games, instant messaging, Google search,
music downloads, and wearable sensors, we have a new view of ourselves and our relationships. In today’s world a scholar’s desk top is made of pixels, not wood. The place
where she or he usually focuses thought and objectifies language is the screen, not the
page. Whereas institutional libraries were once major centres of research, learners now
have access to a universe of data, information and knowledge by way of their own personal computers. The learning game is being played on new fields, with new types of
equipment. Can we afford to play it using old rules? Educators must have a clear understanding and appreciation of their clients’ expectations and needs, as we move from
closed linear models to those that are open and dynamic.
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Teaching and learning are complementary human activities. In designing British Columbia’s future post-secondary education system, we believe we must view the province's
citizens as both learners and teachers within a culture of collaboration capable of engaging anyone and everyone in life-long educational activities. The shift to a collaborative
learning culture will permit more people to recognize their individual talents and to develop and execute plans for continued self improvement. It also presents an opportunity
to use many neglected or under-utilized resources in support of educational programs
both inside and outside formal institutions. The explosion of user-generated content on
the Internet in contexts such as personal web sites, blogs, podcasts, photo and video sharing, and the instantaneous person-to-person exchange of every type of information, suggests new collaborative learning and teaching styles and environments that are evolving,
intertwined, far-reaching, cross-cultural and fluid.
Within the province and throughout the world, we can find emergent examples of innovative post-secondary education environments in which high-tech learning is blended with
high-touch, face-to-face learning situations. These hybrid blended educational experiences come in novel formats combining distance learning with direct contact in such environments as intensive workshops, short courses, residential programs, travel packages,
and work-site based tutorials and classes. While traditional campuses and classrooms are
still important locations for post-secondary education, learning sites are being extended
through program innovations and alternate class locations such as shopping malls, coffee
shops, libraries, businesses, resorts, downtown branch campuses, and senior assistedliving centres. Businesses are also increasingly active in developing a combination of online and on-site training programs for their employees.
These blended learning environments often combine technology-driven resources with
human interaction, whether local or remote, via telephone or video conferencing or computer mediation, via email or audio and video chat. They may function either asynchronously through such online tools as blogs, wikis, or interactive discussion threads, or synchronously through chat or virtual classroom meetings. They may combine digital
software-based learning resources with more traditional analog resources such as film,
TV, radio, books, etc. As computational power increases in its ability to render massively
networked life-like graphics with real-time video and audio, learners will be able to participate in situations that are a blending of three forms of reality – actual, augmented and
virtual – moving freely among them as they adapt their learning needs to whichever environment suits their particular interests.
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A PARADIGM SHIFT
T I C I PAT I O N

FROM

P R E S E N TAT I O N

TO

P A R-

The World Wide Web is now more than 10 years old. The original Web began with the
appearance on the internet of large numbers of hyperlinked documents written in HTML
(hyper text markup language) and the development of applications known as web browsers, designed to access those documents and render them in multimedia form. With the
massive output of web pages by individuals, institutions, and eventually commercial enterprises, and the introduction of search engines, such as AltaVista, the web became vast
repository of accessible communal information, memory and knowledge. A large number
of such web sites are still to be found today, forming the bulk of what has become known
as the first instantiation of the web, or as Web 1.0. A major characteristic of Web 1.0 is
its architecture of presentation. Web surfers find the information that they are looking for,
and download it directly to their personal computers without changing anything at the
web site.
Web 1.0, however, has been evolving. As often happens when a technology is widely dispersed and generally used by many people, the users begin to shape its development, either by feedback to the designers and inventors, or direct modification and customization.
Gradually Web 2.0 has emerged, with its characteristic architecture of participation. In
Web 2.0 users contribute to growing pools of information, becoming co-developers of
web sites and citizen-producers and publishers, working in a range of media. Web 2.0 is
manifest in a number of very popular sites and massively distributed online applications.
Foremost among these are eBay, Amazon, and Wikipedia, MySpace, YouTube, along
with a rapidly growing number of personal weblogs, or blogs, as well as downloadable
video and audio podcasts. Social networking sites through which users contribute and
share resources and services, such as Flickr, are also growing at close to exponential
rates. These sites and applications allow users to create, contribute and “remix” content
and connections. They also allow users to share and extend existing content by adding
tags and links to it. In addition, new browser-based software tools have simplified the
tasks of creating personal web sites, podcasts, and blogs, which are encouraged and supported as a value added service by many internet service providers.
The emergence of Web 2.0 will have profound implications for learners, and for society.
In the early days of radio and TV, there was hope that these communications technologies would allow people to participate, to become media creators as well as consumers,
performers as well as audience members. However, the costs and complexity of the technologies quickly overtook these optimistic forecasts. Giant conglomerate corporations
own most of the major media today including radio, record production, movies, television, and newspapers. However, the digital revolution has now placed a set of powerful
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media production tools back in the hands of individuals. When these low-cost tools are
combined with the power of the internet as a vast digital media distribution system, ordinary people become capable of production, publishing, resource sharing, and participating in one-to-many communication, and global dialogue.
Individuals can now make videos on their digital cameras for little or no cost and share
them with others on popular sites or via their vlogs (videologs). Writers can publish their
stories, opinions and accounts of local events via their blogs which can be read by any
number of readers. Some blogs currently have larger subscriber bases than many conventional small town newspapers, and their readers are more diverse and cosmopolitan. What
is emerging here is a kind of citizen journalism which represents a counter current to the
aggregation of mass media under the control of major corporations.
The lowering of production and distribution costs and the increasing power of new communication technology are also having a profound effect on e-learning situations. Only a
few years ago the production of a short 16 mm instructional film entailed thousands of
dollars, high-end cameras that were difficult to use, expensive and complicated film
processing and editing, as well as costly packaging and distribution systems. Today, both
educators and learners can generate video using reasonably priced digital cameras, edit
the video on their home computers with inexpensive (and in some cases free) editing
software, add special effects and titles, and then post the video to a blog or attach it to
email, a text document, or a PowerPoint presentation. In the context of this new low-cost,
easy-access media production, the distinction between producer and consumer is quickly
disappearing.
Architectures of participation empower people at an individual level. Popular bloggers
influence public opinion - one reason perhaps that many politicians are setting up their
own blogs. In the commercial field, comments about the quality of a service or product
on a popular blog can have a significant impact on both customer attitudes and corporate
response. Ultimately, the architecture of participation enabled in Web 2.0 could lead to
dramatic changes within the political process and the nature of government itself.
Learning applications written in Open Source code are also contributing to the development of participatory and collaborative e-learning environments. Open source standards
such the Schools Interoperability Platform (SIF) allow data to move easily between
courseware applications, while open source course management systems such as Moodle
are highly modularized, allowing teachers and learners to select, edit, or extend learning
components most appropriate for their purposes. Moreover, with open source code, instructors, designers, and students can readily develop new modules and add them to catalogs of available educational components, allowing the learning platform itself to evolve
collaboratively according to the needs and imaginations of the participants.
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TRANSFORMING LEARNING ENVIRONMENTS
Although there is a danger in regarding the latest technological developments as a new
“funnel” for the familiar “knowledge machine” such as the textbook-grinder pictured at
the outset of this paper, we suggest that the profound cultural shift outlined here – from
the static presentational forms of Web 1.0 to the dynamic participatory architecture of
Web 2.0 – requires a parallel conceptual shift from what we call Learning Environments 1.0 to Learning Environments 2.0. This shift is fundamental for e-learning,
which is being shaped by the power of the new information and communications technology, and in particular, by the emergence of Web 2.0.
Individuals who grown-up in a technological framework optimized for participation and collaboration will not be comfortable in the old roles of instructor and student. Accustomed to the give
and take of their electronically mediated sources of communication and entertainment, they will
be feel at home in the context of self-directed learning, where acquiring and contributing are both
natural parts of the process.
The following table presents a conceptual key for translating from the idiom of Learning
Environments 1.0 to Learning Environments 2.0. The fundamental dynamic is the shift
from an architecture of presentation to an architecture of participation.
Learning Environment 1.0

Learning Environment 2.0

Focus on Content Presentation

Focus on Learning Processes

Focus on Access & Download

Focus on Communication & Interactions

Fixed or Static Design

Co-developed with Learners &
Instructors shaping Design

Individualized

Customized/Personalized

Teacher-Directed

Cooperatively Activated

Static

Evolving

Information/Content

Knowledge & Understanding

System-paced

Learning-paced

1:many

Collaborative & 1:1, many:many

Search and Retain

Contribute, Tag, and Share
(Folksonomy)

Tests and Examinations

Demonstrations and Prototypes

Prescribed

Negotiated and Contracted

Feedback limited

Feedback rich
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In Learning Environments 2.0 learners and teachers are in a cooperative relationship.
Learners play an active, participating role in the learning process. In this context the
learners shape the learning environment as much as they are shaped by it.
Let us envision a society that embraces this new learning paradigm while it puts newly
developed digital technology at the service of the learning community. What if postsecondary education in BC were a seamless array of learning services, arrangements and
opportunities, available to anyone both inside and outside the conventional infrastructure
of colleges and universities? What if everyone had access to these resources? If our citizens could view themselves as life-time learners engaged in personal quests for selfimprovement, new skills, knowledge and enlightenment, what rich human and social
capital we would generate within the province. All this is possible, given what resources
we already have combined with the wise application of the new technologies. Our challenge will be to design and implement an educational ecosystem in which we all have
access to the appropriate tools for our individual learning needs. The question is whether
we will be capable of adapting our current attitudes, policies, priorities and organizations
to meet the challenges of a changing context, and so initiate a new learning paradigm for
post-secondary education in British Columbia. Web 2.0 is here now. Learning Environments 2.0 could be here as well, if we can comprehend the power and educational potential of the new digital communication technology, and embrace it with intelligence,
imagination, and good sense.

A Collaborative Gateway for the Advancement of Learning in
British Columbia
As the first step in the direction of Learning Environments 2.0 we suggest the creation of
a web-based Collaborative Learning Gateway to support and facilitate the whole spectrum of adult learning in the province. We envision the architecture of this online social
network to be open-ended in its function and unlimited in its scope as it evolves along
lines that are directed by its users. Its structure would be modular and extendable, layered
and multi-nodal, modeled on other successful user-driven, evolving and expanding sites
such as eBay, Second Life, Wikipedia, YouTube, MySpace, FaceBook, and Flickr. It
would be accessible by anyone via commonly and freely available software on any popular platform, and would harness the popularity and the social relevance of its commercial
counterparts. First-rate interactive design and generous support, provided by the Ministry
of Advanced Education, would be essential to ensure the site’s vigor and influence in
transforming and revitalizing the province’s post-secondary learning ecology. Let us consider a few of things that could develop from this gateway.
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THE LEARNING EXCHANGE
This part of the gateway would be a dynamic virtual marketplace for educational providers and knowledge seekers. It would encourage teachers, tutors, instructors, supporters,
assistants, and all those with expertise to offer, to post information and descriptions of
their courses, learning projects, simulations, and other educational opportunities. At the
same time it would allow those seeking knowledge and skill in any field to post their
want lists and descriptions of intentions and requirements.
Matches between providers and seekers would result in learning contracts or other personally negotiated arrangements. Services would be maintained, edited, and regulated by
user participants in the manner of the encyclopedia articles on Wikipedia or the user book
reviews on Amazon, or the customer ratings on eBay. Users would monitor the offerings
through a system of evaluation and commentary, attaching their own tags and comments
that would point others towards the service or deter them from pursuing it. Learning service providers would be motivated to perform at optimal levels of proficiency in order to
maintain their ratings. Those who failed to meet clients’ needs and expectations would
fall away and be replaced by other service providers with more potential for success, having benefited from the record of their predecessors and the insights generated by the
learning system infrastructure. Teachers or highly ranked knowledge-domain experts
would be responsible for defining the structure, rules and learning paradigms for each
learning project, game, or virtual world, while users would gain and create knowledge by
interacting with other people and the learning environment around them. A fully functioning Learning Exchange would be capable of generating projects of every description
and size, from one-on-one tutor/ student projects to widely distributed emerging learning
simulations and online microworlds involving thousands of contributing participants.
An example of the range of services that could be included within this section of the
Learning Gateway would be the Advice Centre. Counselors and advisors from provincial
post-secondary institutions would offer information on their own courses, programs, certification and degrees. Learners would have access to the complete range of opportunities
offered by post-secondary institutions throughout the province. Like all the components
of the site, these advice services would be subject to the overall system of user evaluation
and commentary, which would motivate the advice providers to upgrade continually, to
treat their clients with respect and understanding, and to offer the highest caliber of assistance.
Embedded in the Advice Centre would be an online application called a Personal Learning Planner. Its purpose would be to assist people in setting up individual learning plans
and initiating their own learning projects. BC is fortunate in being the home province of
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some of the top experts on self-directed learning.4 Their input into the design of these
projects would be invaluable. Furthermore, their widely-known templates could be
adapted to online formats. Such plans would help learners negotiate personal learning
agreements with instructors via the Learning Exchange.

THE VIRTUAL INSTITUTE
LEARNING

FOR THE

A D VA N C E M E N T

OF

The Virtual Institute would be an online forum where people could come together to discuss life-long learning in general, and e-learning and the development of the Learning
Gateway in particular. The institute would focus on such issues as the future relationship
between post-secondary and K-12 learning environments, how to promote collaboration
and prevent abuse and exploitation within the Learning Gateway, and how to promote a
culture of life-long learning for all BC citizens. One of the major focal points could be an
ongoing forum on Campus 2020 and the evolving role of the Ministry of Advanced Education in the province. Ideas, theories, and vision generated within the Institute would
give way to prototypes, pilots and public projects, in an ongoing process of inquiry,
speculation, conversation, presentation, and debate.
Embedded in the Virtual Institute would be the Design Resource Centre which would
make available an expanding and updated inventory of available instructional designs,
course outlines, learning objects, applications and other resources that would benefit and
assist instructors and learners. Persons posting resources would adhere to a common format showing ownership, copyright, and restrictions. Users would negotiate with authors
over the details of use. Once again, like all the components of the Learning Gateway, the
items themselves, their authors, and their users, would be subject to evaluation and detailed commentary generated by responses of other users.
In addition, the Design Resource Centre would host presentations and discussions of
learning initiatives and new instructional models. It would provide webcasts of outside
conferences and presentations related to best practices, with a particular focus on elearning environments. It would set up moderated online forums in which to discuss issues, ask questions, and post suggestions.

PORTFOLIO SHOWCASE
In this section of the Learning Gateway, those involved in serious learning activities will
be able to mount e-portfolios of their projects, plans, publications, examples of their work
and relevant details of their lives. The content of the portfolio would depend upon the objectives the owner wishes to achieve. For example, students advertising for collaborators
Maurice Gibbons, The Self-Directed Learning Handbook: Challenging adolescent students to excel (San Francisco, CA: Jossey-Bass, 2002).
4
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in a project might post examples of their work in order to interest others. An art instructor
who hopes to attract students to her painting lessons would exhibit examples of her own
paintings. A programmer or animator who is willing to take on an apprentice might post
examples of his own digital creations. He would also take the opportunity to examine the
portfolios of the various candidates who are trying to negotiate a teaching/learning relationship with him. These portfolios would also invite interactivity and collaboration so
that the success of the learning relationship could be more easily assessed. In this way
learners and teachers would gain insight into the nature, value, and creative potential of
the particular undertaking they are considering. Portfolios would have to conform to certain standards of functionality, appropriateness, and decency, but they would otherwise be
modified only by their owners or those who have been granted editing rights.

THE BC EDUCARD
The Learning Gateway would function as an online databank containing not only usergenerated learning objects, projects, and resources, but also as a repository for the cumulative records of the formal learning experiences of adult learners as they travel along
their own individual learning paths. The BC EduCard would be a flexible holder of
documentary evidence of a learner’s educational accomplishments, including digital versions of transcripts, certificates, diplomas, and degrees, but it would also record less formal learning experiences. The use of SmartCard technology would allow learners to carry
a complete record of their educational progress that could be updated by any service provider authorized to access the composite database. The learner would own his or her own
data, and would have complete control over who has access to it. On the other hand,
authorized and legitimate instructors or institutions would be able to update and augment
the particular EduCard record whenever they had good reason to do so. The EduCard
could also be used as a passport to authenticate the learners’ trustworthiness and authority
as a contributor of information within certain restricted learning environments or virtual
learning worlds.

R E G U L AT I N G

THE

C O L L A B O R A T I V E L E A R N I N G G A T E-

WAY

Up to this point, we have presented primarily a utopian view of the impact of emerging
technologies on the future of post-secondary education system in British Columbia.
While it is true that recent technological developments are promising in their ability to
support a collaborative and evolving learner-centered model of education, there are potential problems underlying user-driven learning systems. Authentication of information
is one such issue. The ubiquity of instantly available information on the internet is already undermining our traditional views of hierarchical structures of knowledge and
authority. Cyberspace itself makes no judgments about the relative authority of teenager’s
blog, a learned dissertation, and a New York Times editorial. When everyone can contribute anything, how do we tell what is genuine or accurate? If, as the famous cartoon sugE-Learning and Beyond	
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gests, “on the Internet no one knows you are a dog,” how are we to distinguish a magnum
opus from a dog’s breakfast?
The answer to some of these questions may lie in the very contributory spirit that underpins Web 2.0, which has brought with it a self-regulating ethic that values authenticity
and trustworthiness. The foundations of the Internet itself are changing. Internet pioneer
Sir Tim Berners-Lee recently reflected that the future web will be “about identifying the
originator of information, and identifying why the information can be trusted,” 5 and it is,
in fact, possible to see evaluative structures already taking shape on many websites today.
A case in point is the famous “free encyclopedia,” Wikipedia, which allows any of its
registered users to add, remove, or edit its content. With close to 5 million contributions,
Wikipedia’s articles are submitted and changed at a dizzying rate, and the freedom accorded to each and every author raises the real danger that vandalism and offensive content could appear on any page. Yet because of Wikipedia’s critical mass of more than 1
million registered contributors, almost no new error or false and damaging statement remains on a page long enough to be noticed.
The self-regulating and defensive nature of the Wikipedia community was demonstrated
recently when a television talk show host, Stephen Colbert, challenged his sizeable audience to edit the Wikipedia entry for “Elephant,” adding the false claim that the number of
elephants had recently tripled worldwide. At the end of Colbert’s program,
Wikipedia.com was deluged with so many “vandals” that the central server nearly collapsed. However, when the cyberdust settled, all of the relevant pages on “Elephants”
had been corrected by Wikipedia’s regular elephant aficionados and self-appointed editorial scrutineers. The Wikipedia community responded further by putting in place a clever
device to protect against additional vandalism: for several days, only users who had been
registered for more than three months, and earned the “respect” of the community, were
allowed to edit the affected documents. Similar protections are constantly enacted
against vandalism and disinformation.
In order to facilitate a reliable exchange of knowledge in collaborative user-generated, the
concept of the avatar, the iconic representation of the individual in virtual space, will also
need to be rethought. Today, individual participants in such multiplayer virtual worlds
such as Second Life or The Palace typically design several different avatars or virtual
personae, attributing to each a variety of physical and psychological traits. In contrast, we
suggest that the learning environments of the future will require participants to develop a
single persistent and reliable kind of self-representation, such that individual users can
develop trustworthy histories and characteristics, and that highly-valued contributions to
the system are recognized and fostered.

5

To the American Association for Artificial Intelligence on 18 July 2006.
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A persistent relationship between the user and the avatar would also help avoid some of
the problems associated with such popular social networking sites as MySpace, without
hindering its freedom or its emergent properties. The anonymity of users on MySpace
has been widely criticized for allowing adults to pose as children, children as adults, and
even enabling commercial enterprises to pose as ordinary users. The danger here is not
the system’s anonymity, but its potential for abuse; a single-user to single-avatar equivalence, however, would allow the community to reward authenticity and discourage misrepresentation.
A successful approach to the problem of misrepresentation is represented by eBay’s
model for representing “trustworthy” buyers and sellers, and encouraging quality and
consistency in the exchange of commercial goods. Our learning exchange would see this
approach adopted in a system based on knowledge rather than profit, a system in which
academic grades and scholarly recognition could ultimately be replaced by a combination
of cascading rank and expert evaluation.
Wikipedia and eBay’s continuing resilience to sabotage suggests that in the online world
the system itself can generate its own defense against abuse. These along with many other
user-contributor sites such as Digg, Reddit, Fanacular and Metafilter, have put in place
ranking systems which serve to elevate good information and trusted contributors while
demoting misinformation and undesirable content. In fact, we are seeing a growing number of democratic online communities in which the individual participants, rather than a
top-down editorial board, vote to retain or delete content that is contributed to the site.
These self-regulatory safeguards, while still nascent, are evolving as Web 2.0 evolves,
suggesting that the BC Learning Gateway will likely find a comprehensive solution to the
challenges of security, privacy, and authenticity that are critical to supporting a collaborative, learner-centered model of post-secondary education.
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PA RT I I
A N D BEY O N D : TH E LEA RN I N G G A M E
Almost all of the technologies underlying the various components of the Collaborative
Learning Gateway discussed in the first section of this paper are already available, although they have not been broadly deployed in post-secondary educational settings in a
systematic, integrated or pervasive way. In Part II of this paper we look further into the
future to consider the next wave of technological innovation that will shape the learning
environments of 2020.
How can technology be used to share information and generate knowledge? Can we look
to current innovations in online learning as indicators of future direction? Today’s most
widely used online learning environments – such as B.C.’s own WebCT – enable rich,
multimedia presentations of traditional post-secondary course materials. The danger, of
course, is that these applications are often used, like the textbook grinder discussed earlier, to transmit instructor-driven content to a class of students, using e-learning technology to support a very traditional educational delivery system. So where do we turn to get
a glimpse of what the online learning environments of 2020 will look like?
Current trends suggest much proprietary software will be replaced by globally developed
open-source alternatives to commercially developed educational applications. An experiment now underway at MIT focuses on breaking down institutional boundaries and
freeing information for public access, transforming the relationships between academia
and the public discourse. Former MIT President Charles Vest has contrasted his concept
of a new “meta-university” against the current views of technology-enhanced homogenized post-secondary education that he characterizes as “a recurring nightmare in which
students all over the world are sitting in front of a box, all viewing the same lecture.” Vest
proposes a contrasting model for the future as something like MIT’s own OpenCourseWare system (http://ocw.mit.edu), which allows a rich diversity of university course content to be published on the web and shared with other institutions and with members of
the public. Similarly, MIT’s “dspace” disseminates the digital scholarly output of the entire university: preprints, technical reports, working papers, theses, conference reports,
and images. Vest’s vision is both cross-institutional and global in a nature - “a transcendent, accessible, empowering, dynamic, communally constructed framework of open materials and platforms on which much of higher education worldwide can be constructed or
enhanced.” 6

C. M. Vest, "Open Content and the Emerging Global Meta-University," Educause Review 41.3 2006, 1830.
6
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In Part I of this paper we argued that the paradigm shift from the architectures of presentation (Learning Environments 1.0) to the architectures of participation (Learning Environments 2.0) would enable learners to take an active, collaborative role in shaping their
learning programs. This shift would be exemplified in specific environments which draw
the students into the processes of communication and creativity. For example, the “Ancient Spaces” project currently under development in the Faculty of Arts at UBC
(ancient.arts.ubc.ca) will enable a class of undergraduate archaeologists to reconstruct
collaboratively an ancient town as their own 3D learning environment, combining a digital democracy with the techniques of peer-review and guidance from teachers as well as
content and programming experts. The final product will be released to the public for exploration, and to future classes, which will continue to develop it, adding improvements
and extensions. At Carnegie Mellon University, the course in “Building Virtual Worlds”
(www.etc.cmu.edu/bvw) enables an interdisciplinary team of graduate students to create
an immersive virtual space. The course culminates in a raucous stage show, where a
juried selection of the best work is shared with the campus community.
Projects such as these point to a future in which the community of educational researchers, teachers, and learners can penetrate the popular worlds of computer gaming, social
networking and content sharing. What if virtual worlds, founded on educational principles and co-developed by the combined efforts of students, teachers, programmers and
content experts, could become the flagship games of the future? Such models suggest
new, open approaches to post-secondary learning in the digital world of 2020.

Serious Games
Nearly all Internet-enabled households in Canada spend time playing recreational games
7. Gaming is especially popular among students: a study on the “Leisure and Play Preferences of B.C. Teens” suggested, as early as 1998, that 90% of teenagers in this province

7

Survey by Decima Research Inc. for Decima Reports Inc.’s industry trade journal Canadian

New Media (see www.fradical.com/Canadians_Want_Violent_Games_Regulated.htm).
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owned and played video games 8 – a figure surpassing the U.S. average. Nowadays, video
games enjoy even greater popularity, outpacing the annual revenues of Hollywood.9
It seems natural to use these powerfully interactive, popular environments as learning
tools. Educators are increasingly experimenting with new media – on a variety of devices, from computers to mobile phones and iPods – to convey familiar knowledge in a
new, more popular language. As one pedagogue recently pointed out, quite reasonably:
“if students come to us with PDAs and cell phones . . . and spend hours on Instant Messenger, we should use what they know as the starting place for their educational experience.” 10
Despite the fact that educators have recognized the potential of gaming for teaching11 ,
educational games rarely cross-pollinate with mainstream products. In the first place, the
idiom of popular games seems to differ basically from the language of traditional education. Educational games are regarded as a separate genre from the popular mainstream,
and typically comprise an educational component “grafted” onto the gameplay – for example, the faster you solve mathematical problems, the faster you destroy falling bombs
(although the mathematics in the game have nothing to do with the bombs). Meanwhile,
popular games continue to come under fire for basic cultural ignorance: as Eugene
Provenzo puts it, “the video game industry has developed games whose social content has
been overwhelmingly violent, sexist, and even racist.12” As Provenzo and countless others after him have observed, North America’s most commercially successful video games

8

The Media Analysis Laboratory, Simon Fraser University (October, 1998): online at

http://www.media-awareness.ca/english/resources/research_documents/
reports/violence/upload/Video-Game-Culture-Leisure-and-Play-Preferences-of-B-C-Teens-Repor
t-pdf.
9

For an early analysis, see Matthew Yi, “They Got Game,” The San Francisco Chronicle Online,

18 Dec 2004 (http://www.sfgate.com/cgi-bin/article.cgi?f=/chronicle/archive/2004/12/18/
MNGUOAE36I1.DTL).
10

Newton Smith, “Teaching as Coaching: Helping Students Learn in a Technological World,”

Educause Review (2002).
11

For a popular survey of some of the key issues, see Dr Simon Bradford and Nic Crowe, “How

Gaming is All Work and No Play,” BBC News Online, 14 March 2006
(http://news.bbc.co.uk/1/hi/technology/4774534.stm).
12

The famous quote is from E.F. Provenzo’s seminal Video Kids: Making Sense of Nintendo

(Cambridge: MA: Harvard Unviersity Press, 1991).
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continue to rely on a simple model of entertainment based on violent conflict, heightened
tension, and the rising acquisition of power.
Nonetheless, under the leadership of researchers in interactive media such as Professors
Janet Murray at Georgia Tech or Henry Jenkins at MIT, and supported by the work of the
Woodrow Wilson Center for International Scholars in Washington, D.C., a new field of
“serious games” is emerging. Serious games “seek to forge productive links between the
electronic game industry and products involving the use of games in education, training,
health and public policy 13.” Over the past few years we have seen an increase in the
number of non-entertainment or serious games under development, presenting a new opportunity for both educators and game developers alike.
A clue to the future of serious games in education is the growing popularity of
MMORPGS (Massively Multiplayer Online Role Playing Games). Massively multiplayer games, like World of WarCraft, currently attract tens of millions of players who
master the geography, politics, and often culture of a simulated world better than those of
their own. These worlds immerse the user in a comprehensive 3D space, where they must
design their own avatar and interact with others in order to understand and adapt to the
environment’s unique culture, geography, economics, physics, history, and larger-thanlife challenges. In the future teachers and life-long learners may forge an entirely new
approach to teaching, by jointly creating the structures and algorithms for generating
worlds like these, and allowing them to play out dynamically and spontaneously according to a few simple rules laid down at the very beginning. These simple “starting rules”
would go beyond the basic laws of a traditional electronic game: they could range from
the laws of molecular physics in a microworld to the laws of gravity in a macroworld,
from a simulation of global warming to the archaeology of ancient Egypt. The participants in such worlds would include teachers, formally-enrolled students, experts in the
particular field, and life-long learners, who would collaborate to create the virtual
space, using a range of new technologies to populate that space with real-world content.
As in real life situations, learning would occur in the processes of creative codevelopment and personal participation. This approach (rather than merely dressing the
old “knowledge machine” in fancy, new state-of-the-art clothes) will create a three-way
dialogue between teachers, learners, and the evolving, participatory learning architecture.
While the promise of this idea is clearest in the field of cultural studies, where a massively multi-player simulation of a civilization could combine historical accuracy and
popular interest, the model can be extended, abstracted and generalized to include other
13

Woodrow Wilson Center for International Scholars in Washington, D.C.

(www.seriousgames.org) Also cf. Janet Murray, Hamlet on the Holodeck: The Future of Narrative in Cyberspace (MIT Press, 1998), and Henry Jenkins, Convergent Culture (New York University Press, 2006).
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fields from mathematics to cell biology to music. Given the increasing potential of massively inclusive simulations and role-playing games, the future of such learning media
seems almost limitless in its potential application. We will now examine some of the developing technologies which will create the field of opportunity upon which our serious
learning games might be played.

Artificial life and emergent behaviours
This is an active, and relatively young, computer science discipline, which studies emergence, or complex pattern formation from simple rules. “Cellular automata” such as the
famous Game of Life can develop strangely sophisticated, unpredictable nature-like patterns that are neither random nor repetitive. Such “simple programs” have been used as
models of traffic, material fracture, crystal growth, biological development, and various
sociological, geological and ecological phenomena. In 2002, Stephen Wolfram famously
argued for a “new kind of science”14 based on this theory of emergence.
The theory of cellular automata is closely related to the study of artificial life, which
takes a “bottom-up” approach to artificial intelligence. Applied to gaming in Will
Wright’s highly-anticipated Spore, procedural algorithms spontaneously generate emergent 3D environments, objects, and situations, radically reducing development costs and
offering an infinite range of creative breadth to the user. Although technological advances
in this new science are of great interest to both game developers and players, the potential
of artificial life and emergent behaviour is much broader that building low-cost 3D playgrounds for FPSs (first-person-shooters) and other joystick jockies.

Microworlds and Virtual Reality.
Imagine a virtual network which used emergent principles to represent learning “microworlds” – ranging from the components of architectural design, such as a column
(which could only fit in a certain way with other components), to a simulated strand of
DNA, to an entire historical town persisting on a computer server and accessible over a
network. Components would constantly self-replicate and evolve according to the basic
rules of the system. Such a richly immersive model with its layers of cellular automata
(physical, architectural, social) would be unpredictable and infinitely diverse.
Each virtual world generated on this model would follow a “constructivist” pedagogy,
building upon the ideas of Jean Piaget and Seymour Papert 15and more recent work in
cognitive science. Teachers would define the structure of each world, its rules and its
14

A New Kind of Science (Wolfram Media, 2002).

15

Seymour Papert, Mindstorms (Basic Books, 2nd edition, 1993).
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paradigms, while its users would create knowledge by interacting with other people and
the world around them. Two pioneering examples of constructivist educational microworlds are the Logo programming language for learning geometry, and Lego Mindstorms for learning simple robotics. In Logo, rather than being told what a square is, the
learner “invents” or conceives of the shape of a square and teaches the program what it is
by moving her avatar forward, then 90 degrees, forward, then 90 degrees, and so forth.
The Euclidean “axioms” are learned naturally, based on a few simple rules (forward,
right) defined in advance by the “teachers” (who may of course be students).
To sum up, we are suggesting that artificial life and virtual reality applications would be
used within the Collaborative Learning Gateway to generate a series of massively networked, emergent microworlds, self-replicating on cellular principles, with two levels of
human intervention:
(1) Expert design. The basic rules and the initial state of each emergent world are
determined by virtual world designers – experts in a variety of fields, from game design
to ancient history, from cosmology to biology. Ideally it will be possible for learners
themselves to participate in the design process, working collaboratively with expert instructional and content designers, programmers, and instructors and other learners.
(2) Participation. The users of each world participate actively as contributing
members of its ecology, learning the axioms created by the expert design teams, following their own course in navigating the environment, and training the system by contributing their own behaviours to the repertoire of the virtual world. Rather than acting like the
Wizard of Oz, orchestrating effects behind a curtain of high technology, the expert designers would be open and accessible to all participants within the learning space. The
operating assumptions and algorithms of the game worlds would be fully transparent to
the participants who would constantly co-develop the game environment by interacting
with it, altering or adapting its components, and evaluating it with other members of that
particular learning community. In fact, the process of learning in such situations may lie
as much in building and developing the game as in playing it.
Suppose, for example, that a 3D microworld simulation of the ancient Egyptian village
of Deir el-Medina, the “city of the pyramid-builders,” is built in a collaborative virtual
space by its “players”, including university researchers, undergraduate students and interested persons outside the institution. All participants would collectively teach the system
the basic aggregative rules of Egyptian residential architecture, so that the artificial life
algorithms could begin to create a self-replicating ecology of the city, with its unpredictable social and economic behaviours. As another example, think of the same kind of constructive scenario focused on the Klondike Gold Rush of 1898. Participants would research and contribute information that the system would use in generating the
geographic/geological/technological landscape against which the dramatic human events
would be played out. Participants would create avatars in the roles of any of the thouE-Learning and Beyond	
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sands of diverse characters whose lives are described or alluded to in the historical documents of that era. Building out that simulated space, creating and equipping the avatars as
specific replicas of personalities who took part in those fascinating historical events, setting out the rules that would govern their characteristic behaviours, all of this would provide a sophistication and intellectual engagement to rival, if not surpass, that of the most
popular games currently on the market, including the various massively multiplayer flagships. All this is possible, given the pace at which the technology is evolving.

Artificial Intelligence
One of the basic challenges of transforming the trillion-byte Internet into a source of
knowledge is figuring out how to teach computers to understand the meaning of webbased content, and then to categorize and prioritize the web accordingly. Moreover, if the
internet merges with networked gaming and virtual worlds, as we have suggested, the
artificial intelligence of the entire system will develop by learning “from the ground up,”
like Google’s search algorithms, by studying massively networked human behaviour.
Futurist and inventor Ray Kurzweil (www.kurzweilai.net) has suggested that by 2020
computer intelligence will match or surpass human intelligence. Kurzweil claims that
when robust artificial intelligence exceeds human cognitive processing capability, we will
experience an event, or a condition, that he calls a technological “singularity” – which is
science fiction writer Vernor Vinge’s term for a hypothetical “event horizon” which will
occur so quickly we that we cannot even imagine what will happen from our present perspective.
On the other hand, a number of mathematicians and scientists, such as Sir Roger Penrose
vigorously dispute Kurzweil’s predictions, arguing that no computer will ever be capable
of simulating human mentation or creativity. Even if computer intelligence never
achieves or surpasses the processing power of the human mind, there is no question that
computer-based AI systems are already capable of augmenting their intelligence with increasing efficiency.
Rather than anticipating the impact upon education brought about with the creation of the
first “superhuman” mind, educators may wish to explore the further possibilities of
“emergent life” as a component of Learning Environments 2.0. In this scenario artificial
intelligence itself is a participant in the knowledge ecology, its algorithms becoming
smarter through interactions with the community of learners, and contributing in turn to
the augmentation of human intelligence within a dynamic and co-evolving learning system.
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Real and digital integration
A technologically evolving virtual learning environment will also require innovative
methods of contributing content from the real world into the digital space. While expert
communities will determine the structure of virtual learning worlds, individual participants will contribute and shape its content. Even today, images can be contributed to the
internet by cameras in mobile phones. Fairly soon, image and sound processing systems
will be able to recognize and “tag” audio and video objects for search – allowing the user
to “google” actual multimedia objects. 16 In addition, the field of wireless sensor networks will allow entire physical spaces to be scanned and monitored – much as “motion
capture” technology is used in 3D movies and video sports games today. Micro-sensors
can already be worn on the human body and will soon be commonly implanted into it.
Radically novel input methods are already being conceived: in addition to virtual reality
helmets and data gloves providing 3D vision and touch capabilities, “scent collars” are
being developed to provide an olfactory dimension to virtual interactivity.17 And even
more revolutionary, thoughts in the brain have been harnessed to play video games, surf
the Internet, or control computer programs. 18
We will soon be able to capture and upload just about any content that we can see, touch,
hear, or even smell. We will also be able to search every aspect of our physical as well as
virtual reality. Anyone will be able to contribute her own data associated with a physical
space, as every image, sound, or text-based object that she submits will be instantly related to the contributions others have made to an ever-growing virtual cosmos of accessible information.

16

For a recent vision, see

http://www.personaltechpipeline.com/blog/archives/2006/07/what_if_you_cou.html.
17

James Valhouse, “The Smell of War,” Popular Science, August 2006, 72-76.

18

See “Surfing the web with nothing but brainwaves,” Business 2.0 Magazine, 21 July 2006:

http://money.cnn.com/2006/07/21/technology/googlebrain0721.biz2/index.htm?section=money_t
opstories
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CO N CLU S I O N S
In this paper, we have presented a vision of post-secondary education which transforms
the model of the Internet into an intelligent educational system that learns from its contributors while simultaneously generating carefully ranked and evaluated structures of
knowledge. With this fundamental shift in our view of education, we also observe a
broader transformation in human communication. Innovations in communications technology have appeared with increasing rapidity throughout history since the advent of sentient speech some hundred thousand years ago, to the development of writing in the 3rd
millennium BC, to the invention of the printing press in the 1440’s, and finally to the arrival, in the last century, of mass media radio and television. No medium save face-toface speech has offered truly interactive communication, the fundamental problem which
underlies the “knowledge machine” broadcast vision of technology. Yet in the twentyfirst century, as we have tried to show, new media will compass both the interactivity of
face-to-face learning and the worldwide reach of mass media, presenting a combined
paradigm shift in the role that technology plays in the progression of culture from one
generation to the next. Whether we shape that paradigm, or it shapes us, is a question for
educators to answer.
In concluding, we pause to consider how traditional research and teaching institutions
will remain relevant in a digital era. We suggest that the dissonance between cyberculture
and more traditional approaches to education will play out in a broad convergence of our
physical and online learning environments. With ever-growing networks of digital media
resources combined with faster, smarter search engines, text books will become obsolete,
as will traditional information gathering and transmission models of education. Not only
will the reliance on rote memorization be eliminated, but also we will shift away from the
idea of educators creating and presenting content for students to consume. The acquisition of individual and collaborative skills, such as conceptual thinking, problem-solving,
and strategies in co-operative working and living will be increasingly important. Given
this situation, we see a trajectory for the kind of participatory exploration and creative
knowledge construction which we have described as the very cornerstones of Learning
Environments 2.0. Ultimately, the future task of learners and educators alike will be to
develop the structures, algorithms and rules that underlie our whole knowledge ecology
and give rise to our great life-long learning games with their massively distributed population of participants and contributors. This is our 2020 vision.

E-Learning and Beyond	


23

A P P EN D I X I :
TREN D S I N TECH N O LO G Y
We believe the technological trends listed below are well established and will continue in
the next decade. We have also selected them because they appear to have potential importance for the development of E-Learning.

Low cost personal information and communications technologies (ICTs)
ICTs including personal computers and peripherals will continue to drop in
price, becoming more accessible to users. Inkjet printers now cost less
than the ink they use, while a laser printer equivalent to one costing $5000
a few years ago now can be purchased at some outlets for under $100.

Greater power and the mutation of the PC into smart appliances
Personal computers will continue to improve in speed as well as processing and storage
capacity with enhanced capabilities in integrating and displaying multimedia resources.
The idea of the computer as a multimedia hub and home-based portal will become a reality. In fact, many common household appliances will feature PC style interfaces and be
networked with other appliances and home computers enabling remote access and control
of household operations via cellphone, PDA, or laptop.

An expanding wireless world
Wireless broadband networks will expand, with wireless access for PC and PDAs becoming ubiquitous, at least in the urbanized areas of Canada as well as many rural regions.
More homes and businesses will add high-speed, broadband wired connections. The cost
of wireless and hardwired services will decline, but network operators and ISPs will sell
value added services to attract users in a competitive marketplace. Access to educational
services may be one of the value-added components.

Growth in Open Source software
The Open-Source software movement will continue to develop with a resultant acceleration of the software development and implementation cycle, a phenomenon sometimes
referred to as the “perpetual Beta”. Proprietary software applications will become less
and less attractive except to specialized user groups or companies that need to protect intellectual property or trade secrets. Free- and shareware will proliferate.
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Voice over the Internet
The Voice over Internet Protocol (VOIP) will make global telecommunications via telephone connections available at very low cost. As an example of things to come, it is possible today for a student in Vancouver to engage a personal tutor in Peru to help with her
Spanish pronunciation and conversation. The student and tutor converse through the service’s web site that uses free VOIP transmission.

Convergence continued
The trend toward convergence in digital media will continue. Essentially all media will
be available in digital form, including print, music, radio, movies, TV, etc.
music, and photographs. The digitization phenomenon means that users will increasingly
schedule their own listening and viewing experiences rather than being driven by the
schedules of major media outlets or cable operators. The development of highly portable
digital media devices, such as the video iPod and portable DVD players as well as the
capacity of many cell phones to play tunes, games, and movies means that the users of
media will access the material of their choice, whenever they want it, wherever they are.
The process of convergence breaks down traditional media categories: for example a
number of major newspapers now offer online editions, but also provide blogs written by
journalists as well as podcasts extending recent print articles.

Interoperability
Interoperability, meaning the capacity of different computer platforms, running different
software, to share data, will continue to develop as standards for data exchange are further developed and clarified and copyright and patent issues resolved. The widely used
jpeg (Joint Photographic Experts Group) protocol for digital photography, for example,
allows different software programs, running on different hardware platforms to access,
process, and exchange digital photographs.

Remote Access
Remote access software and protocols will also continue to develop. Remote access allows users to access and operate other computers, typically over the Internet, from a remote location through a wired or wireless connection. Remote access technology allows
greater freedom in mobile computing and also nurtures the further development of telecommuting and work-from-home or work-from-anywhere. Needless to say it also enables
a range of distance learning approaches.
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Digital libraries and e-Books
Current projects to digitize more and more print resources will be expanded and new initiatives will likely appear. This trend will apply not only to new or recent publications
(which are usually developed on digital word processors anyhow), but also to books,
journals, and other documents that were written and published long before the digital
revolution. We are, however, still not in an era in which everything ever published is
available online and there are important issues of intellectual property and copyright to
resolve as well as number of questions concerning data standards
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A PPEN D I X 2:
I N TER N A L R EV I EW QU ES TI ON S
What can be done to ensure that the educational model depicted in the cartoon at the beginning of this paper doesn’t become current reality with updated technology supporting
outmoded teaching and learning practice? We suggest the following questions for consideration by administrators, instructors, and learners in post-secondary institutions everywhere in the system. These questions can form the basis for an internal review or organizational self-assessment.
(1) Does the institution have a resource centre or support service for the design and implementation of learning environments?
(2) If present, does the resource centre have policies, resources, and staff to support design teams composed of technical staff, content experts, and learning specialists to create
learning environments that can effectively exploit the potentials of E-Learning technologies?
(3) Is work conducted on the design, development, field-testing, implementation, and
evaluation of learning environments part of the career progress assessment for faculty/
instructors and relevant support staff?
(4) Are new faculty and instructors provided with orientation to the support services
available for the design of learning environments?
(5) Is there a systematic program of faculty/instructor in-service professional development designed to improve teaching and the design of learning environments?
(6) If so, is the program optional or required?
(7) Are there incentives for participation, including time released from regular responsibilities?
(8) Does the institution/organization provide support for instructor/faculty professional
leaves or sabbaticals having the design of learning environments and the applications of
E-Learning as a focus?
(9) Does the institution send faculty/instructors to conferences, symposia and other professional development activities related to the design of e-learning environments?
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(10) Does the institution invite representatives from the e-learning technology field to
make presentations of new technology and applications to staff and faculty?
(11) Is it easy for faculty to experiment on a trial basis with applications of e-learning as
extensions to their regular teaching practices?
(12) Does the institution have a common software platform to support all e-learning applications where access to the WWW is involved, such as online course offerings, student
online forum discussions, pod-casting, faculty blogs, assignment submissions, and library resources?
(13) Does the software E-Learning platform support all popular PC platforms and operating systems?
(14) Is the software E-Learning platform Open Source or Proprietary?
(15) Is it easy for Faculty/Staff to customize, adapt, and develop?
(16) Is the E-Learning platform modular: does it permit student applications such as
chats, instant messaging, wikis, e-portfolios, student posts to blogs and forums, and other
forms of student participation?
(17) Does the institution have a strategic plan for E-Learning?
(18) Has the plan been submitted to faculty, staff, and students for input and review?
(19) Is the plan regularly reviewed and revised?
(20) Are students regularly involved the evaluation of learning environments (in addition
to the evaluation of instructors)?
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