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Abstract

Advanced learning technologies have been touted for six decades as either a cost-effective or an exciting new way to provide real benefits to a wide audience.  Yet, even given some stellar exceptions, the broader promise is demonstrably false.  This paper attempts to disentangle the good from the bad, pointing out examples of what works, what fails, and why. Signposts for a (possibly) bright future are provided, building upon the Open Educations Resources movement and social software.
1. Introduction: the promise
As educators, technologists, concerned parents and cognitive science researchers, we have long believed that a powerful solution to a widely-acknowledged crisis of education is just around the corner.  “If only” we had big time-sharing computers in the 1960’s, then education would change for ever.  “If only” we had artificial intelligence tutors in the 1980’s.  “If only” every child had a personal computer.  “If only” every child had a laptop computer.  “If only” every child had a handheld computer.  “If only” everyone had the internet.  “If only” everyone had broadband.  “If only” everyone had wireless.  “If only” we had the GRID, Web2.0, Ubiquitous Presence, the Semantic Web.  And now practitioners are hailing the powers and benefits of Elearnng2.0, Moodle, Semantic Multimedia, Wikiversity, MySpace, Moblogging, 4G telephony, mesh networks, Vodcasting, YouTube, Second Life campuses, iTunes University, Plazes, Bebo, Elgg, and Twitter.  A New Era of ubiquitous technology-enhanced and socially-mediated life-long-learning beckons.  The future looks bright… to us geeks! All the same, it would appear that ‘the jury is out’, i.e. the benefits are variable or unconfirmed, and in many communities there are reports of a parental backlash against computers in schools [1].

Of course, the ICALT community knows that there is no technical solution waiting to solve the problems of education.  Rather, a lot depends on what we do with the technology we already have.  Whether we refer to ‘elearning’, ‘technology enhanced learning’ or ‘advanced learning technologies’ is only of secondary importance: I dislike the term ‘elearning’ immensely, because it conjures up dreary images of ‘sitting in front of a computer screen’ while ‘studying’ some ‘content’, which (with a few exceptions) is a pretty awful way to learn.  Naturally, the ICALT community knows that better things are possible, but we must not lose sight of the false promises of the past: let us try to carve out a future that is at once promising, warm, human-scaled, and rewarding for real learners, without falling prey to our own techno-magic.

2. What works, what fails
The essence of the problem is that new-tech disguising old ideas is almost certainly doomed to failure.  Learning Management Systems and Learning Objects, for example, despite the noble intentions of many protagonists, can in fact conceal neo-behaviourist drill-and-practice thinking.   Equally frustrating is the paradox that, despite Moore’s Law, sustainable computing for schools gets more and more expensive annually in real economic and human terms. What primary school teacher can manage a wireless network, let alone deal with computer viruses and the never-ending cycle of software upgrades?

But all is not gloom and doom.  Let’s try to disentangle the good from the bad, pointing out examples of what works, what fails, and why.  Table 1 shows a side-by-side listing of some of my favourite winners and losers in an educational context.  In fact, these are not inherently ‘elearning’-related: some of these are based on my own personal observation from working with 10-year-old school children in my neighbourhood and 80-year-old life-long-learners at the UK Open University, and others are based on my long-standing observations of the ‘elearning landscape’. 
Table 1: What works and what fails
	
	Fails
	Succeeds

	1
	Edu-Portals
	Ownership: YouTube, NotSchool, CLUTCH

	2
	Laptops for all, with no ‘vision’
	Smartboards with vision!

	3
	Web surfing, copy/pasting
	Blogging; MTN; Wikipedia; MySpace

	4
	Learning Objects
	Simulating; solving, goal-based learning

	5
	CAL / authoring environments
	Cognitive tutor / environments

	6
	IMS; LMS
	SMS; IM

	7
	School software maintenance contract
	Debugging clubs

	8
	Edutainment
	BitTorrent; GTA III; Second Life?


Let’s consider what is good and bad in table 1, and why. Item 1 highlights the idea of a web portal, which is a kind of ‘entrance on the web’ to educational resources… this is a nice idea in principle, but in fact somewhat boring for the poor users… like a shopping catalogue.  In contrast to this, look at what happens when ownership of the content is moved away from a portal and right into the hands of the learners themselves.  YouTube and Flickr are the most well-known cases: does it matter that these are not ‘educational’?  In fact there are many great educational resources on YouTube, tagged by users appropriately.  More pertinent in an educational context are examples such as Stephen Heppell’s NotSchool [2], where failing students are encouraged to produce rich media artefacts and thereby acquire a range of powerful new skills, an approached championed with great effect by Tom Vincent and Roger Kitchen’s CLUTCH clubs [3] and Peter Whalley’s pioneering work with local school children [4].

On the next line (2), we see ‘laptops for all’, which in many schools has been a very expensive experiment, since the teachers have not always understood what to do with all these laptops (hence the emphasis on ‘no vision’, a crucial but extremely common variable). In many cases maintenance costs, network headaches and upgrades have been a problem.  In contrast to this, consider the relatively low-tech ‘smartboard’, or rather a simple interactive whiteboard that allows a teacher to draw and point on the screen in front of a whole class.  Even when no ‘vision’ is involved, such a device has been accepted immediately and enthusiastically by many UK teachers, because they understand how to use it very effectively in front of groups of children.  Because of this buy-in, a self-sustaining community of practice has evolved, with teachers helping other teachers make good use of this tool.  The important lesson here is not about the tool, it’s about the culture of use!

Item 3 contrasts the rather mundane idea of surfing the web, which of course is great for certain things but not really a revolutionary educational philosophy, with, on the right hand side, the idea of allowing learners to create their own multimedia, whether movies, sound files, or their own web sites.  MTN refers to Making The News, my own labs’ citizen journalism site for school children around the UK [5].

Learning Objects (item 4) were all the rage a few years ago.  But I think they are an awful idea.  They assume that there are small ‘nuggets’ or ‘pearls of wisdom’ or lesson chunks that can be described in a special markup language and then discovered by other teachers and learners and re-used and re-combined in different ways.  But in my view this is a disguise for neo-behaviourist thinking: I can barely reuse my own slides without modifying and changing them dramatically each time, let alone re-use someone else’s learning object.  In contrast, on the right I list the things computers are good at: simulating alternative or dangerous environments, letting learners engage in creative problem-solving skills that would be very difficult to do in any other way.  Roger Schank’s Socratic Arts [6] and his work with Trump University [7] continue to be the most radical illustrations of technology-enhanced goal-based learning yielding demonstrable benefits.

Item 5 contrasts ‘classic’ Computer Assisted Learning and courseware authoring environments that are designed for the easy setup of quizzes, drills, and other content generally (which can pay off in some contexts, but tend to lead to systems that are rather dreary) with a ‘cognitive tutor’ (or indeed cognitive tutor authoring) approach based on a strong underlying theory of where and why students encounter misunderstanding (and therefore how best to circumvent them). The most high-profile exemplars of cognitive tutoring come from the work of John Anderson [8], and have been extended in recent years to form part of Carnegie Mellon's Open Learning Initiative for Open Educational Resources [9].  The work of Scanlon and O’Shea elsewhere in this volume [10] demonstrates that one can have cognitively-motivated CAL with profound results over many decades of research, so the dichotomy is less clean than the ‘caricature’ of Table 1 pretends for rhetorical purposes! 

Item 6 lists IMS, the Instructional Management System meant to be the architecture (including the formal semantics) for describing Learning Objects, and also Learning Management Systems, another cloak for behaviourist thinking.  I confess to a strong personal bias against these systems, essentially reflected in the comments I already made above about item 4, and for the same reasons.  For fun, I list similar-sounding acronyms on the right, namely SMS which is the short-messaging-service for text messaging on mobile phones that is so very popular, and IM which stands for Instant Messaging, like Yahoo Messenger, also very popular.  In general, any technology that is so popular with children that it has to be outlawed in schools, as SMS is in the UK, is something that educators should be very interested in, because it means the children are excited by it!

Item 7 compares the downward spiral of high costs and high confusion involved in the maintenance of ever-more complex (and obligatory-upgrade) networks, against Mark L. Miller’s “debugging clubs”, that have now evolved into the Classroom Technology Officers program, “a unique opportunity for students to learn the same skills used by IT and MIS professionals, while helping their schools at the same time.”  [11].

Finally, item 8: fashionable attempts to combine gaming and education into “edutainment” titles can easily backfire when heavily promoted to today’s children, who in fact maintain a deep respect both for great games and great (conventional) teachers!  In contrast, consider popular pastimes, peer to peer tools, immersive environments, and even certain banned games like Grand Theft Auto III, all of which contain compelling (even if ethically-dubious) elements that we ought to understand!

3 Lessons learned and the mashup revolution

The common threads of the left-hand (failing) side of Table 1 are, broadly speaking, ‘top-down’, ‘content provision’, ‘centralist’, ‘we know best’.  In contrast, the right-hand (successful) side of table 1 is about ‘communities of practice’, ‘common culture of use’, ‘creation and ownership of the content’.  Yet this is nothing new – a centuries-old debate in educational circles has failed to deliver a cognitive/constructivist learner-centric paradigm that is also widely accepted by the (performance and metrics-driven) school systems ‘in the large’.     

The leaning landscape is changing right before our eyes, as ICALT attendees and practitioners know.  However, as much as I love the rip-mix-burn and mashup culture, my problem as a parent and educator is to balance my enthusiasm as a technologist and cognitive scientist with what is acceptable in a real educational context.  YouTube videos and MySpace / Garage Band mixes can be wonderful creative pieces of work, and may well have involved considerable new social, computational, and cognitive skills of great merit.    But I’m less convinced of their inherent merits as scaffolding for genuine literacy and critical thinking skills.  To me, the challenge is to harness the creative and motivational power of the modern Web2.0 mashup culture (without co-opting, subverting or diluting it in the way Edutainment tried to co-opt gaming culture), and deploying it to best effect as appropriate.  How can this be achieved?  In Table 2, the left-hand column shows my personal view of the key ‘secret sauce’ elements of what makes Web2.0 really work, and in the right-hand column the analogous educational payoff that I believe is possible.
Table 2: Web2.0 educational payoff
	
	Web2.0 ‘secret sauce’
	Educational payoff?

	1
	the web-centric nature of resources;
	less download headaches, fewer OS-specific maintenance headaches, more ‘instant gratification’ high payoff possible for educators and learners

	2
	the ‘exposed’ API’s (application programmer interfaces) that enable elements to be mixed and ‘mashed’
	serendipitous mashups foster creative integration; JFK’s man-on-moon promise of using technologies that have “not yet been invented”

	3
	the ability to aggregate diverse resources easily;
	creation of just-in-time resources and shareable knowledge hubs,

	4
	user-generated discourse
	pride; ownership; “look ma, I wrote this”

	5
	social networking leverage
	highly motivating; smartmobs crowd intelligence of a Wikipedia


The educational benefits of items 1 (web-centricity), 3 (aggregation of diverse resources), 4 (user-generated discourse), and 5 (social network leverage) ought to be self-evident to ICALT attendees and  readers. Less obvious, I believe, is the benefit of item 2 (exposed API’s), so let me dwell on that for a moment.  By making elements of the input/output behaviour of your systems accessible to third-party developers, you immediately open up the possibility that others can and will create applications that you had not yet thought of, and this is a phenomenon we see in profusion on the Web today.  From an  educator’s perspective, this possibility is a great gift to bestow on upcoming generations of learners.  When I heard  John F. Kennedy elaborate in detail on the goal of sending a man to the moon [12], what sent shivers down my (young) spine was the confidence and promise embodied in the reliance on technologies and alloys “that have not yet been invented”, a masterstroke which inspires me to this day. In a much more modest way, we as technologists, educators, and cognitive scientists can make a comparably bold prediction, and item 2 in that list is just one of the things that can help make this a self-fulfilling prophecy.   

4. One possible future: Open Participatory Learning Infrastructures 
In the spirit of bold predictions mentioned above, a landmark review of the Open Educational Resources movement by Atkins, Seely Brown and Hammond [13] sets out their vision of a future based on what they call “Open Participatory Learning Infrastructures”.  The forward-looking document thankfully only uses the word ‘elearning’ (in this case ‘e-learning’) exactly once in its 80 pages, in what I hope is an indicative trend concerning the word’s demise!  Among their key ideas is that of fostering a learning ecosystem, “a dream space for participatory learning that enables students anywhere to engage in experimenting, exploring, building, tinkering and reflecting in a way that makes learning by doing and productive inquiry a seamless process”, exactly the kind of inspirational scaffolding that can yield huge benefits.  
In an independently-motivated step towards the Atkins/Seely Brown/Hammond vision, The UK Open University has recently launched a new initiative called OpenLearn [14], in which it is making a very large selection of high quality educational resources of all kinds available for free under a Creative Commons ShareAlike license.  The project contains several important innovations:

· the material is not just ‘lecture notes’, but rather integral textbook and multimedia content produced to an extremely high standard, having been quality tested during its initial preparation, and then re-purposed explicitly for OpenLearn

· a strong pedagogical framework is embedded in all the material, for example specific learning objectives and suggested learning pathways

· all content is extensively meta-tagged for redeployment across multiple devices, and in multiple frameworks

· educators around the world are invited to download and re-mix the content, and then upload improvements and new content

The re-mix concept is backed by a series of experimental technologies that we call LabSpace [15], which includes all the content described above plus some innovative software tools developed by the Open University's Knowledge Media Institute:

· LabSpace encourages active learning conversations and peer participation, rather than just passive ‘content delivery’: presence awareness and instant messaging are built into every part of the environment to encourage peer collaboration, using a new Web 2.0 AJAX-based messaging and geo-location environment we call MSG [16]
· active community conversations are fostered by an environment we call FlashMeeting [17], which allows large multi-party video interactions with no software installation; archived FlashMeeting sessions are made available to the entire community with a special timeline-based viewing tool called FlashMeeting Memo, which serves as a group memory for collective knowledge management

· a purpose-built knowledge mapping tool, called Compendium [18], enables learners and educators easily to sketch out concept maps, argument maps and generic learning paths that can include any kind of media resource, including OpenLearn content that can be re-mixed using easy-to-create diagrams; Compendium knowledge maps and diagrams can easily be published as ordinary web pages for viewing by other learners or educators, and form part of what Simon Buckingham Shum calls an open sensemaking community [19]: peer groups helping each other to understand and create knowledge

Is this kind of peer-supported open educational resource the way of the future, and can it overcome some of the negative stereotyping of elearning?  Maybe: much depends on a strong commitment from ICALT practitioners, and a willingness to confront some long-standing myths!  With the steps we are taking in OpenLearn, and its recursive application to a prospective audience that includes trainee teachers, we hope to attain high impact at large scale, to maintain a degree of warmth and humanity that is often lost in digital media, and to ensure the buy-in of the highly over-stretched teaching and education workforce.  
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