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Summary


1.1 Introduction

The aim of this paper is twofold. Firstly, it aims to give an overview of the technologies which are used in elearning including the more established technologies as well as the newer innovations (mostly Web 2.0 based). Secondly, this chapter will identify some key developments in these technologies which are likely to have a impact in the short to medium term.

1.2 Overview of Online Teaching and Learning Technologies

The online teaching and learning technologies can be classified in three broad categories

· Communication Technologies: i.e. those technologies which are primarily used for communication between people (human-human interaction)

· Learning Resource Technologies: those which are primarily used by individuals on their own (human-computer interaction)

· Combined Resource and Communication Technologies: i.e. mostly newer Web 2.0 technologies, which combine content and communication.

Table 1.1 below summarises the main technologies in each of these categories.

1.2.1 The Communication Technologies

The communication technologies are usually categorised as:

· synchronous where interactions take place in real time, although recent advances allow for recording of live interactions, to be accessed at later dates

· asynchronous where there is a time delay between initial communication and response
Table 1.1: Schematic Classification of Online Teaching & Learning Technologies

	Communication Technologies 
	Learning Resource Technologies
	Combined Resource and Communication Technologies

	Synchronous:

· Instant Messaging (e.g. Google Talk; Windows Live – formerly MSN)

· Chat Room (e.g. IRC)

· VoIP (e.g. Skype)

· Online Whiteboard

· Application Sharing

· Online Video Conferencing

· Web-conferencing (e.g. Meeting Space; Wimba; iLinc; Connect;  WebHuddle, DimDim, Vyew)

· Live Webcasts/Podcasts
	Level 4:

· Intelligent Tutoring/Adaptive systems

· On-line Simulations

· Closed Virtual Worlds
	Focus on Resource:

· Blogs and micro-blogs

· Wikis 

· Social Rating/Evaluation/ Recommender

· Social Bookmarking (e.g. del.icio.us) 

	
	Level 3:

· Institution Created Online Materials

· Online (Multi-media) Courseware 
	Focus on Communication:

· Micro-Worlds

· Social Networking (e.g. Bebo; MySpace, Facebook; Ning; etc.)

· Open Virtual Worlds (e.g. Second Life)

	Asynchronous:

· Email

· Electronic mailing list

· Newsgroups

· Computer Conferencing

· Forums


	Level 2:

· Lecturer/Teacher Created Online Materials e.g. Web-pages; Instructional Guides; etc.

· e-Assessments;

· Stored Webcasts/Podcasts

· Screen Casts

· ‘Grass Roots’ Video
	Mobile Communications
:

· Mobile video streaming (Qik)

· Mobile Computing (iPhone, Nokia N-Series, Google Android)

· Mobile txt messaging (1-to-1 and 1-to-group)



	
	Level 1:

· ‘Flat’ Web-pages

· Online Abstracts and Citation Indexes

· Online (full-text) Journals

· Online Databases

· Learning Object – Fundamental


	Other:

· Interactive White Boards

· Wiimote

· Other tools with multi-touch input



	Virtual Learning Environments (e.g. Moodle, WebCT/Blackboard, Sakai)


	(Open Access) Learning Resource Repositories(e.g. Merlot, Intute, Jorum etc)




1.2.1.1 Synchronous Technologies

Synchronous technologies are those which require the individuals communicating to use the technology at the same time. The online (i.e. internet-based) synchronous technologies include online chat, online audio; real-time application sharing (e.g. sharing control of a document or tool), electronic whiteboard, online video-conferencing, live web-casting/podcasting and web-conferencing.
Synchronous web-conferencing software is becoming increasingly sophisticated. Originally, this software included only instant messaging (chat) and file sharing. However, increasingly web-conferencing software allows data conferencing (such as the real-time sharing of PowerPoint slides or an electronic whiteboard); quick polls; ‘hand-raising’; break-out rooms; audio-conferencing; application sharing and video-conferencing. However, making full use of these newer facilities requires high bandwidth from all participants, which obviously poses problems for Ireland with its low penetration of high-speed broadband
. While most web-conferencing systems on the market aim at the business meeting market, a number of commercial systems are specifically designed for education such as iLinc for Learning (formerly Learnlinc) and Wimba. An open source system is WebHuddle and free to use systems are Vyew and DimDim. The newer systems also include the facility to record the web-conference, which can later be archived online as a webcast. This gives a method of creating up-to-date online learning ‘content’. It is probably because of this facility, and the fact that web-conferencing is close to the current teaching practices of most academics, that the use of web-conferencing is growing in popularity.

1.2.1.2 Asynchronous Technologies

Asynchronous technologies allow for a period of time to elapse between message and response. These technologies include email, bulletin boards, electronic mailing lists, computer conferencing and the many forms of online forums. The flexibility, simplicity and ease-of-use of asynchronous online forums have made them one of the main technologies used in promoting online student-teacher and student-student interaction. A number of researchers have claimed that student engagement in online asynchronous discussions encourages pedagogically beneficial actions. A broad literature has built up on the use of asynchronous forums in teaching and learning. For example, Oscail has demonstrated the power of this relatively simple technology by combining asynchronous online forums with innovative online teaching methods (see, for example, Fox & MacKeogh 2003 and Fox & Walsh 2007).   The extent of the work in this area can be seen by the fact that it has its own journal the open access Journal of Asynchronous Learning Networks which has been published since 1997.

1.2.2 Learning Resource Technologies

The learning resource technologies can be viewed on a continuum based on ‘Degree of interactivity, adaptivity or 'intelligence' in the online resources used’ (Goodyear 2001: 12). These technologies can be broadly categorised on four levels as follows:

· those which were not produced primarily for teaching and learning purposes (but can be used for same)

· those which were explicitly produced for teaching and learning by individual teachers

· those which were explicitly produced for teaching and learning by institutions

· a disparate group which incorporate high levels of computer-user interactivity

The first level of online resource technologies would include flat (i.e. primarily text-based) websites (with relevant information), computer databases and critically online full-text academic journals.   The online full-text journals have immensely eased the access to academic discourse and the latest research for all students.  In particular, it has transformed the access to the academic literature for distance education students.  In the past, these students had limited access to academic journals in their area of study but, with the advent of online journal databases, they have access to a vast array of relevant articles from their home or place of work.   In Ireland, the highly successful collaborative Irish Research eLibrary (IReL) project has ensured that students and staff Irish universities have access to a very comprehensive range of research literature.  IReL has used economies of scale to provide this access in a cost-effective manner.  In addition, there is an increasing number of scientific and scholarly journals available via open access.  The Directory of Open Access Journals (DOAJ) maintains a list of these journals.  Another development has been institutional digital repositories being made available by research centres, universities and other higher education institutions.  These can include materials such as journal articles generated by staff, both before and after undergoing peer review.  They can also include various learning resources and digital versions of dissertations produced by students.   There is a registry of open access repositories at ROAR and, in Ireland, the IReL-Open project supports and provides access to the institutional repositories of a number of Irish higher education institutions.   

One of the most interesting developments in this area has been the move by a number of (mostly public) institutions such as museums, galleries, archives and libraries to put substantial sections of their collections online
. This makes available online to teachers and learners a vast amount of ‘primary’ material.

The second level of online resources includes material put online (mostly by individual teachers) such as notes, syllabi, learning objectives, lessons plans, references, key questions, etc. Often the aim of this material is simply to provide a framework for students and to help guide them through course content. At other times, this material can be quite extensive with substantial amounts of content put online. While this material can be in multi-media format (i.e. including text, graphics, video clips, sound clips and animation), in the past it has more usually being in purely text format. However, more recently, with the relative ease of digital capture and manipulation of photo, video, sound, etc, this material increasingly incorporates multi-media formats. The relative ease with which multi-media online content can be created or incorporated is emerging as a critical issue in the expanded use of elearning. This issue will be returned to below in Section 1.3.1.

The third level of online learning resources comprises those created collectively by an institution, company or group. They could produce the same materials as the second level (video-capture; e-assessment; etc) but it is expected that (a) they would be of higher-quality; (b) have more focus on reusability and (c) be more likely to incorporated in a programme or suite of courses.

This level would also include web-based training (WBT) and web-based education (WBE) courseware packages, also called instructional software or tutorial programs. These instruct students (usually acting alone) in a particular subject matter
. Courseware packages (both online and standalone) are nearly always in multimedia format i.e. they include text, graphics, stills, animation, audio and video. Students traditionally proceed through the courseware interacting with the material in a way largely pre-determined by the designer. While still widely used in training, web-based courseware is not widely used in education (especially higher education) except in niche ‘drill-and-practice’ areas. Instructional software programmes are not generally used in education as they are: (a) expensive to produce; (b) often difficult to update; and (c) have little pedagogical flexibility.

The fourth level of online resource technologies is a disparate group which have, at various times, been used in teaching and learning environments. They include: online intelligent tutoring systems; online simulations and online ‘closed’ virtual worlds. Compared to the third level technologies, they afford the users/students much greater flexibility in their interaction with learning resources but are usually even more expensive to produce.

One widely used form of online simulation is online laboratories which are of two types: Virtual Instrumentation and Virtual Laboratories. Virtual Instrumentation refers to physical apparatuses which are remotely controlled and monitored; these have found wide use in Medical and Engineering education (Ertugrul 2000; Brabazon et al 2006). Virtual Laboratories are not linked with physical apparatuses as everything is simulated in software. They are used both for distance learners (see, for example, Costello, Fox and Lynn 2008) and as a way of preparing students to carry out the ‘real-world’ experiments in a safe environment. In both cases students carry out experiments online that mirror those that would have, in the past, been carried out in a laboratory.

The fourth level virtual worlds are ‘closed’ in the sense that (a) even though they may allow users to interact, they do so in pre-determined ways; (b) they do not allow users to add facilities to the virtual world and (c) they do not necessarily facilitate ongoing dialogue between users. Like courseware, these online ‘closed’ virtual worlds have 'stand-alone' computer-based equivalents. The most prevalent forms of these are the virtual worlds created for computer games. The use of digital game-based learning (in both ‘stand-alone’ and online virtual worlds) has many champions (see, for example Van Eck 2006). In particular, it is claimed that they are especially suited to the teaching of higher order learning skills (application of knowledge to ‘real world’ problems; development of strategic thinking; etc.) that are difficult to teach in conventional classroom settings. More generally, it is claimed that digital games ‘prolong the interest of learners, keeping them on task while reinforcing the concepts taught’ (McGreal and Elliot 2008, p. 158). ‘Closed’ virtual worlds do not have to be rich multimedia ‘three-dimensional’ rendered environments
 to be effective for learning. An example of an effective ‘two-dimensional’ closed virtual world would be ViCoCITY (see Mullally and Redmond 2007).

Adaptive Systems and Intelligent Tutoring systems are technologies that promise greater personalisation of the learning experience. Unlike courseware systems, the path through the learning material can be dynamic and based on learner performance or learner preference. While these systems offer great potential, like most of the fourth level learning resources, they are very expensive to produce and maintain. Therefore, they usually require either large numbers of potential students to offset the development cost, or financial support from an external organisation.

1.2.3 The Combined Resource and Communication Technologies

These technologies combine online the two Web 1.0 functions of communicating and providing resources/content into a new set of technologies, commonly called Web 2.0
. .Another way of defining these technologies is that they are designed to bring together groups of people to focus on particular content in an attempt to ‘harness the intelligence of the group’, in other words, Web 2.0 as the ‘social internet’. These technologies will be divided into three groups. First, a set which focuses mostly on content. Second, a group that focuses mainly on communication and, third, a group that (while not totally internet-based) is combining with it in ways that are potentially very useful for teaching and learning.

Two of the Web 2.0 innovations that focus on content are Blogs and Wikis. Blogs (a combination of the words web and logs) cross the Communication/Learning Resource divide in that they are primarily on the content side (i.e. on the content produced by the blogger) but readers can comment on a blog entry so there can be two-way communication (albeit in the slower asynchronous form). A recent innovation has been microblogs. Their growth has vastly outstripped all other forms of blogging  They constrain the number of characters allowed per post and are therefore easier to view and update via mobiles and are more scalable. Plaxo, Jaiku (recently open sourced by Google) and most famously Twitter are all examples of microblogs.

Wikis are another Web 2.0 innovation that cross the Communication/Learning Resource divide and also focus primarily on the content side. However, because a wiki is essentially a piece of software that allows users to freely create and edit Web page content, the result is that the content is dynamic and also the collaborative product of all its producers. Wiki software also usually allows for: (a) tracking who made changes to the content; (b) annotating the content and (c) on-going discussion among the creators of the content.

Even though most media attention on blogs and wikis concentrates on their public uses, such as the many public blogs
 and public wikis such as the hugely successful (but controversial
) Wikipedia, the real benefits of these new technologies for teaching and learning are likely to be in their private use among groups of students. For example, blogging software allows students to reflect on their learning through online learning journals (see, for example, Hall and Davidson, 2007). By putting them online, these journals could be shared with classmates thus opening up the potential of cross-fertilisation. McGreal and Elliot note that ‘Blogs are used successfully in creative or reflective writing courses, and in courses that require journals or ePortfolios. And they also provide students with experience in real-world digital knowledge management, working with groups, and information sharing.’ (McGreal and Elliot 2008, p. 154)

Wiki software is being used for collaborative projects and the co-creation of texts. Examples of the use of wikis include students building collaborative annotated bibliographies; producing collaborative projects; collaborative writing; etc (see, for example, Parker and Chao 2007 and Elgort 2007) 
. 

The power of these Web 2.0 technologies come to the fore when they are aligned with a number of other Web 2.0 innovations such as social rating, evaluation and recommendation. For example, Amazon allows users to rate the products it sells (initially books but now a wide range of other products) on a 1 to 5 scale; write reviews of the product; makes associations to as to what products were bought by users who bought a particular product and make recommendations. Similar sites exist for music (e.g. Last.FM ), movies (e.g. NetFlix ) and travel (e.g. Tripadvisor )
. The potential for using these innovations in education are manifest. For example, students would rate educational resources (such as journal articles), write reviews or recommend them to their fellow students.

Almost all Web 2.0 applications make use of syndication. With syndication users can subscribe to a feed which describes the publishers’ latest content (or contains the entire content itself). For example, Podcasts (audio or video downloads) can be subscribed to via a feed. New episodes of a subscribed podcast are downloaded to any internet-enabled device (such as a PC, mp3 player or mobile) when they become available. Many websites now make headlines and summaries of stories available via feeds. Educators could use syndication to aggregate external content from various sources into a VLE or to publish their own material to their students (e.g. via iTunes U, a version of Apple’s popular podcasting platform designed for educators). The syndication feeds are sometimes referred to RSS (Rich Site Summary or Really Simple Syndication) or Atom
.

Two Web 2.0 innovations which focus more on communications are Social Networks and Virtual Worlds. Social networking software allows for creation of online communities where each member can have a profile page where they can post diary entries, photographs, music, homemade video, etc. They can limit access to their profiles to selected friends or open their profiles to the public. Virtual Worlds are computer-based online simulated environments which include elements such as avatars, three-dimensional rendering, living spaces, etc. Most communication in Social Networks tends to be asynchronous while communication in Virtual Worlds tends towards the synchronous. However, increasingly Social Networks have Virtual Worlds add-ons and vice-versa.

Even though media attention has been mainly focused on ‘public’ Social Networks (such as Facebook, Bebo and MySpace), it is likely (as with wikis and blogs) that the educational use of social network software is in the construction of private (or mostly private) social networks. For example, the Ning website allows individuals to create their own private social network and invite their friends, colleagues, or students to join. Setting up a social network in Ning takes approximately 15 minutes. It allows for the setting up of forums and for the uploading of files, photos, videos, etc. Some of the Web 2.0 innovations are available as drag-and-drop ‘widgets’. According to Educause, the potential of Ning is:

For today’s students, who spend countless hours on Facebook and MySpace, faculty participation on those networks is often seen as an intrusion into a private domain. Ning provides an ave​nue for instructors to take advantage of social networks in a neutral setting, offering functionality and an experience that are familiar and comfortable to students. By creating social networks around academic topics, or even about specific projects for a course, an instructor can facilitate a strong sense of community among the students, encouraging personal interactions that can lead to the creation of new knowledge and collective intelligence. (Educause 2008, p. 2)

The use of Virtual Worlds (such as Second Life
) in education has its champions - see, for example, Seely Brown and Adler (2008) and SLED (2007) and "strategic presences" were made in Second Life by many organisations, including universities. However, it would seem that there has been a recent move out of Second Life, such as by Reuters (Guardian, 2009), and press citations for Second Life appear to have peaked in 2007 (Google News, 2009).   Also, the use virtual worlds in education is still problematical. A recent JISC study of UK students’ expectations of use of ICTs in university found that in relation to virtual worlds:
students felt that … virtual worlds as part of learning could easily become ‘tragic’ – technology being used for its own sake, and used rather childishly. They would need to understand the educational benefits of virtual worlds … it is not enough that they are simply ‘new’ (JISC 2007: 22).

1.3 Content Creation and Teaching Online in the Web 2.0 Age
Having given an overview of the current online teaching and learning technologies, this final section will look at the changes which are occurring in the use of these technologies that are likely to have an impact on teaching and learning in the short to medium term. Two issues will be addressed. One, how creating elearning content is likely to change in the coming period and, two, how teaching online is likely to change.

1.3.1 Content Creation in the Web 2.0 Age

The Horizon Report for 2008, which seeks to identify emerging technologies likely to have a large impact on teaching and learning over the next five years, classified ‘Grassroots Video’ as the emerging technology most likely to have greatest impact on teaching and learning in the short-term.

Video is everywhere … Editing and distribution can be done easily with affordable tools, lowering the barriers to production. Ubiquitous video capture capabilities have literally put the ability to record events into the hands of almost everyone. (NMC & ELI 2008: 10).

Not only has video capture become easier and much cheaper but freeware tools such as FixMyMovie enhances the audio and visual quality of digital video and Animoto allows one to add titles and music
. Most importantly, editing software is becoming simpler and easier to use. The Video Toolbox from the Mashable Team lists 15 online video editors, most of them free to use.

Even easier to use than video is screen-casting software such as Camtasia Studio; Jing and the open source Cam Studio. This software captures a video of what is on a computer screen (such as a slideshow or the solution to a mathematics problem) along with an audio track. They can be stored online as webcasts and accessed by the student in their own time. Due to simplicity of use and its closeness to current practice, it is now very widely used in higher education for creating and editing video at low cost.

An important innovation in video is the Seesmic service which allows people to form groups and post video replies to each other on a topic. Seesmic allows video to function in a conversational way more similar to text-based discussions
. Recent developments in tagging and subtitling YouTube videos are examples of an important trend whereby an initial learning object, which may require slightly more developmental effort, acts as a seed around which subsequent participants can easily interact in a learning scenario. The ability of teachers to bootstrap conversations in this way will depend on how well participatory media platforms, designed for mass participation, can be adapted instead to classroom situations. Youtube.edu, Ning, Seesmic etc. look promising in this regard.

The adoption of ‘grassroots video’ and screen-casting highlights the increasing ease and cheaper development of course content. They are examples of a number of new approaches to the development of elearning course content called Rapid Content or eLearning Development (West 2007, Mulligan et al 2007; Costello 2007). 
West characterised rapid elearning as follows:

· Can be developed in 21 days or less

· Doesn't require specialist knowledge and skills or third party support

· Can use subject matter experts to author directly

· Requires a low level of investment to create

· May have a short shelf-life

· May involve an element of virtual classroom delivery or be completely standalone (West 2007, p. 1)

According to Morris (2008) the attraction of rapid elearning technologies for academic staff is that they mimic to a greater extent the kind of teaching with which they are already familiar.

In addition to the approaches already discussed, the rapid elearning approaches encompass:

· ‘wraparounds
’ to a set of online journal articles

· ‘wraparounds’ to a set textbook (often incorporating associated online materials provided by the publisher)

· links to relevant online resources (source material; images; videos; simulators, etc)

· tapping into skills educators already have in programs such as Office applications (Word, Excel, etc) and seeing how they can be leveraged in the teaching of specific subjects

· incorporating learning resources available in educational resource repositories (in particular open access repositories)

1.3.2 Reusing and Repurposing Existing Content
The use of content sourced from learning repositories has become increasingly important for cost reasons. In a survey carried out in 2003 and 2004, over 550 faculty from US universities engaged in elearning were asked to rate 14 technologies, Bonk reported that ‘technologies related to the sharing and reuse of content, digital libraries … and RLOs [Reusable Learning Objects] received the most support’ (Bonk 2004: 14). Bonk went on to comment ‘Perhaps this is an indication of the recent obsession with cost effective content as well as opportunities to share such content with one’s peers’ (Bonk 2004: 14). Adding to the attractiveness of the use of learning objects from a cost perspective is the emergence of open access educational resource repositories.

Open educational resources (OER) are defined as ‘teaching, learning, and research resources that reside in the public domain or have been released under an intellectual property license that permits their free use or repurposing by others’ (Atkins et al 2007, pg 4)
. They are usually made available under Creative Commons licenses and are available for education uses at no cost to the user. Appendix 1 gives a short list of open access learning resource repositories. As can be seen from this short (and incomplete) list, a vast array of open educational resources are now available and for a wide variety of subject areas. It is likely that the number available will increase.

Integration technologies that more easily allow retrieval and deposit from these repositories will have a big impact. Zemanta is a good example of a tool that automatically finds relevant material from repositories and adds it to Blog postings or webpages as they are being authored. Zemanta automatically adds citation links under the object so that it is properly referenced in its new context. Other promising examples in this vein are the Moodle 2.0 repository and portfolio APIs which allow teachers and students to add content to Moodle by browsing external repositories as if they were within Moodle itself. Closer integration of VLEs and repositories will drive reuse as will clear and simple licensing mechanisms.

The key development is this area is that creation and incorporation of multi-media elearning materials is coming under the control of individual academics and this process will become progressively easier over the coming period.

1.3.3 Teaching Online in the Web 2.0 Age

The main vehicles for teaching online are Virtual Learning Environments (VLEs)
 such as Moodle, WebCT/Blackboard, Sakai etc. Essentially, what VLEs do is bring together, in one online environment, a number of the technologies mentioned above. These usually include email, computer conferencing, online chat, whiteboard, quizzes and the capability to easily put resource material online. In addition, they include a number of administrative facilities such as the capability to restrict access to particular groups of students, manage groups and sub-(or break-out) groups of students online, and they also allow students to submit continuous assessment work online. Commenting on the mainstreaming of VLEs throughout higher education, Abel says:
given the ubiquitous adoption of the Internet it would have been difficult to imagine … that institutions would not want to have something like a CMS [VLE] to utilize the Internet for simple but better communication in support of instruction (Abel 2005: 4).

As they have developed, Web 2.0 capabilities have been added to VLEs such as blogs, glossaries, wikis, student rating, etc. For example, Ferris and Wilder have noted that ‘Computers and cyber media offer many tools and technologies for teaching and learning—from the ubiquitous courseware management systems and tele[Web]conferencing systems to newer technologies like blogs, wikis, podcasting, RSS feeds, MOOs, MUDs, and simulations. In turn, the incorporation of the erfurtWiki wiki system in both the Moodle and ATutor learning management systems reflects the continuing evolution and convergence of these discrete technologies, particularly in the open source community’ (Ferris and Wilder 2006). It is therefore very likely that VLEs will continue to be the main vehicles for the delivery of online teaching in the short to medium term
.

Web 2.0 technologies have the potential for the teacher to delegate greater control of a learning trajectory to the learner (Dron, 2008). This is a central aim of higher education i.e. to increase the autonomy of the learner as they move from a first year undergraduate who may need extensive support to an advanced PhD candidate who is primarily an independent learner.  Systems that are adaptable and allow for student participation under the control of a teacher can support this aim. 
The major change in teaching online in the coming period is unlikely to be in the underlying technologies but rather creative and appropriate educational uses of the new teaching and learning technologies (including the Web 2.0 innovations) in a manner that builds on the subject matter and pedagogical expertise of the individual academic. The focus will also need to on methods that aid rather than overburden the individual academic.

1.4. Technology Drivers 

From the overview of teaching and learning technologies given above, a few simple principles of what leads to a successful technology can be drawn. That a piece of software is open source is a good indication of success.  The open source Moodle and Sakai VLEs and the DSpace repository are growing in popularity in higher education institutions. Those proprietary systems that are successful are those which most resemble open source in publishing their specifications and standards so that third parties can develop applications for them. 
Open architectures allow developers to create an eco-system of applications on top of a particular technology or platform. This gives educators’ choice. Twitter and iPhone are good topical examples of this phenomenon.  The authors of the 2009 Technology Horizon report draw attention to this with respect to mobiles and mobile platforms such as that of the iPhone and Google Android:

One recent feature — the ability to run third-party applications — represents a fundamental change in the way we regard mobiles and opens the door to myriad uses for education, entertainment, productivity, and social interaction. (Johnson et al., 2009, p. 7)

More generally this corresponds with one of Dron's ten design principles for educational social software, that of Adaptability: 
The principle of adaptability requires that we must try to build small services that interoperate, that we must build to connect using open standards and, where possible, we should build as open source, so that others may adapt and evolve systems to suit local needs. (Dron, 2007, p. 67)

1.5 In Conclusion

One of major problems facing the use of learning technologies in higher education has been the fact that some advocates have oversold the potential of these technologies
. On the other hand, some commentators seem to see any deviation from ‘chalk-and-talk’ in the classroom as heresy
.

In a recent review of the online teaching media, Fahy said that one generally agreed outcome of the research into learning technologies is that course design and pedagogy were nearly always more important than the technologies. He goes on to summarise the state of knowledge on the use of learning technologies as follows:

Experience with new media, as technologies and as innovations, might now allow a more balanced assessment of impacts and shortcomings. Advantages, such as greater flexibility for learners, reduced spending on construction, greater computer and technical literacy of graduates, alleviation of overcrowding on campus, the capability to reuse course materials, more capability for transfer and collaborative credit, improved graduation rates, and more attention to the requirements of special needs students are counterbalanced by disadvantages, such as concerns about quality, issues related to fair treatment of distance faculty, continuing (but declining) scepticism of some employers about graduates of distance programs, and reduced opportunities for spontaneous interaction between faculty and students … A balanced view of technology considers all potential impacts and outcomes. (Fahy 2008: 169)
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Annex 1 – Open Access Learning Resource Repositories

The following is a short list of some open access learning resource repositories. There has been a huge growth in these repositories in recent years – both in the number of repositories and their content.  
1. MERLOT (Multimedia Educational Resource for Learning and Online Teaching)

Website: http://www.merlot.org/
One of the major open access repositories. In April 2008 it contained 19,404 ‘Learning Materials’ covering:

· Arts (821)

· Business (3022)

· Education (3778)

· Humanities (3094)

· Mathematics and Statistics (1619)

· Science and Technology (7427)

· Social Sciences (1708)

2. MIT OCW (MIT OpenCourseWare)

Website: http://ocw.mit.edu/OcwWeb/web/home/home/index.htm
By November 2007, MIT completed the initial publication of virtually the entire MIT curriculum, over 1,800 courses in 33 academic disciplines.

3. Connexions

Website: http://cnx.org
The content in Connexions comes in two formats: modules, which are like small ‘knowledge chunks,’ and collections, groups of modules structured into books or course notes, or for other uses. In April 2008, content included 319 Collections and 5203 Modules.

4. EducaNext

Website: http://www.educanext.org/ubp
In April 2008, content included a large number of Learning Objects as follows:

· Biology (13)

· Business Administration, Organizational Science (111)

· Chemistry (13)

· Communication Studies (27)

· Computer Science (443)

· Economics (19)

· Education, Teaching (191)

· Electrotechnology (32)

· Language and Literature (22)

· Materials Science (18)

· Mathematics (14)

· Mechanical Engineering (14)

· Medicine (7)

· Physics (25)

Technical Science in General (12)

5. NEEDS

Website: http://www.needs.org/needs/
The National Engineering Education Delivery System is a digital library of learning resources for engineering education. NEEDS provides web-based access to a database of learning resources where the user (whether they be learners or instructors) can search for, locate, download, and comment on resources to aid their learning or teaching process.

6. Intute

Website: http://www.intute.ac.uk
Supported by JISC in the UK, in May 2008 it contained 80,000+ resources

7. NSDL – National Science Digital Library

Website: http://nsdl.org/about/
 ‘The National Science Digital Library (NSDL) was created by the National Science Foundation [in the US] to provide organized access to high quality resources and tools that support innovations in teaching and learning at all levels of science, technology, engineering, and mathematics education.’

8. Open Courseware Consortium

Website: http://www.ocwconsortium.org/index.php
Much more than a learning resource repository. Describes itself as follows: ‘OpenCourseWare is a free and open digital publication of high quality educational materials, organized as courses. The OpenCourseWare Consortium is a collaboration of more than 200 higher education institutions and associated organizations from around the world creating a broad and deep body of open educational content using a shared model. The mission of the OpenCourseWare Consortium is to advance education and empower people worldwide through opencourseware.’ As of May 2008, it had 2602 courses

9. OER Commons

http://www.oercommons.org/
‘OER Commons is the first comprehensive open learning network where teachers and professors (from pre-K to graduate school) can access their colleagues’ course materials, share their own, and collaborate on affecting today’s classrooms. It uses Web 2.0 features (tags, ratings, comments, reviews, and social networking) to create an online experience that engages educators in sharing their best teaching and learning practices.’ As of May 2008, it has more than 14,000 resources in its post-secondary section.

10. Open Learn

http://www.open.ac.uk/openlearn/home.php
This is the open access learning repository of the UK Open University.

11. Global Grid for Learning (GGFL)

www.globalgridforlearning.com
From a DCU perspective this is a particular important repository as the concept was developed by Dr Theo Lynn of DCU’s Business School. Global Grid for Learning comprises two services, one free and one commercial, the former being operated by the two lead academic partners (DCU and Arizona State University) and the latter by Cambridge University Press. All academic research for both services will be coordinated by the two lead academic partners. Many leading content providers and technology companies have already committed to the GGFL initiative including Encyclopaedia Britannica, Reuters, Corbis, Bridgeman Education, Intel® Skoool, Microsoft, SMART Technologies, Scran and The Learning Federation.

12. italki

www.italki.com
Not strictly a learning resource repository.  From their website: “italki.com is a free language learning website where you can find everything you need to learn a language online. italki applies Web 2.0 concepts, such as social networking, user-generated content, and crowdsourcing, to language learning. italki is home to a global community of language learners representing over 90 languages worldwide.”

13. National Digital Learning Repository (NDLR)

http://www.ndlr.ie
An Irish national initiative to enable sharing and reuse of digital learning resources between Universities and Institutes of Technology in the Republic of Ireland. Recently transitioned from a pilot phase to a full service. The NDLR operates under a license similar to the equivalent repository in UK called JORUM which enables sharing only between members of participating institutions. This has the advantage of giving added protection to academics contributed work but can inhibit dissemination and sharing. It is likely that the NDLR will move towards full open access in the future.
14. Flickr
http://www.flickr.com
Flickr is web site for sharing photos (and more recently video). It pioneered the use of Creative Commons licensing and has one of the world’s largest collections of free to use images. There are currently over 3 billion total images.

15. iTunesU
http://education.apple.com/itunesu/
iTunesU is a version of Apple’s iTunes music and video store aimed at colleges. It allows forms of both open and closed access to users. Users can search, download, and play course content just like they do music, movies, and TV shows. iTunes U contains free audio &video downloads from universities across the United States including Stanford, Duke, MIT, Arizona State. More European universities are now joining and putting lectures on iTunes, such as University College London, the UK Open University and Trinity College Dublin.
16. YouTube.Edu
http://www.youtube.com/edu
Google’s foray into academic multimedia publishing started with Google Video for Education and with their acquisition of Youtube can now be expected to be concentrated on youtube.edu. Similar to iTunesU it allows Universities to create branded channels and give private access to groups or public access to materials. It is being used by a number of American universities such as  Duke, Berkley and MIT. Youtube.Edu’s major advantage is the traffic its portal generates as one of the most popular websites in the world and for its effective mechanisms for sharing video easily. 
The paper provides an overview of the various online technologies used in elearning. A brief introduction is given to the more established online technologies before going into a little more detail on the newer (mostly Web 2.0) technologies. The key points to emerge are:





Innovations in content development technologies will reduce the time and cost of development of elearning materials.


Developments such as screencasting software and ‘grassroots’ video will mean that it is easier for the individual academic to create elearning materials. Significantly, the form of teaching facilitated by these technologies is relatively close to the current practice of most academics.


The availability of an ever-increasing number of learning resources via open access learning resource repositories, online journal databases etc. will make it much easier for the individual academic to develop high quality elearning materials.


Online support for students will incorporate a range of Web 2.0 technologies.


The key development in the provision of online support to students will be deepening use of (often quite simple) online technologies in educationally innovative and creative ways with the aim of engendering a high quality learning experience





































































































� The Mobile Communications and Other technologies are not discussed below.  However, mobile communication and multi-touch input devices are likely to be extensively used in education in the medium to longer term. 





� Forfas 2007 Press Release: Rise in Broadband takeup – challenges to improve available services and to deliver next generation infrastructure. 13 December 2007. � HYPERLINK "http://www.forfas.ie/news.asp?page_id=413" ��http://www.forfas.ie/news.asp?page_id=413� 


� One example would be The Encyclopedia of Life – an ambitious project backed by international scientists which aims to populate a publicly accessible database with information about all 1.8 million species currently known to science (� HYPERLINK "http://www.eol.org" ��www.eol.org�). Other Museums such as the Vatican Museums have online access to virtual walkthroughs of rooms and descriptions and photos of exhibits (� HYPERLINK "http://mv.vatican.va/3_EN/pages/MV_Home.html" ��http://mv.vatican.va/3_EN/pages/MV_Home.html�). The National Maritime Museum in England has records of 10,000 of its 2 million objects in its collection online. Digitisation is ongoing and includes facilities such as ‘a magnifier tool that allows you to zoom in an objects’ (� HYPERLINK "http://www.nmm.ac.uk" ��www.nmm.ac.uk�).


� WBT and WBE would have had precursors in stand-alone computer based training (CBT) or computer assisted learning (CAL) courseware packages usually provided on a CD-ROM. According to Dean, writing in 2000: ‘The current position with WBT is that it is generally less sophisticated than equivalent CBT because of bandwidth problems and the difficulty of supporting some of the more sophisticated interactions.’ (Dean 2000, pg 2). WBT and WBE have undoubtedly increased in sophistication as larger bandwidth has become available. It should also be noted that sometimes the term courseware is used to cover both the Level 3 and Level 4 learning resources. However, in this context the term courseware is used in the narrower sense, i.e. covering only tutorial programs.





� Such as the ‘three-dimensional’ worlds associated with online ‘open’ virtual worlds such as Second Life and ‘standalone’ virtual worlds associated with computer games such as Grand Theft Auto.


� For background information on Web 2.0, see Tim O’Reilly’s article entitled What is Web 2.0 which was written in September 2005. This article is available at � HYPERLINK "http://www.oreillynet.com/pub/a/oreilly/tim/news/2005/09/30/what-is-web-20.html?page=1" ��http://www.oreillynet.com/pub/a/oreilly/tim/news/2005/09/30/what-is-web-20.html?page=1� (O’Reilly is reputed to be the ‘father of Web 2.0’) 


� It is reported that public blogs began in 1997 and that, by 2007, there were 72 million public blogs (Cheng 2007).


� See Ferris and Wilder 2006


� Innovations such as Google Documents and Zoho can also be used for collaborative learning in that they allow people to collaborate and update documents online in a manner familiar to users of word processing software. In effect these applications have most of the functionality of wikis and, for most people, are easier to use.


� It is claimed that the ‘collective intelligence’ incorporated in facilities such as rating, tagging, advising, etc. will develop further in the next four to five years – see NEC & ELI 2008, pg 23


� The item on RSS in the wiki on the Teaching Hacks site gives a number of ways it can be used in education. It is available here: � HYPERLINK "http://www.teachinghacks.com/wiki/index.php?title=RSS_Ideas_in_Education" ��http://www.teachinghacks.com/wiki/index.php?title=RSS_Ideas_in_Education� 


� Even though Second Life is by far the best known of the virtual worlds, the Association of Virtual Worlds’ Blue Book published in May 2008 lists over 250 virtual worlds. The Blue Book is available here: � HYPERLINK "http://www.associationofvirtualworlds.com/publishing_blue_book.htm" ��http://www.associationofvirtualworlds.com/publishing_blue_book.htm� 


� For a good example of the use of Animoto, see: � HYPERLINK "http://www.relearn.ie/2008/04/21/animoto-web-based-video-creation/" ��http://www.relearn.ie/2008/04/21/animoto-web-based-video-creation/� 


� Howard Rheinhold gives good examples of how Seesmic can be used in education: � HYPERLINK "http://seesmic.com/threads/tIDzi6VGl0"��http://seesmic.com/threads/tIDzi6VGl0� .


� In this context, ‘wraparounds’ include the guidance material provided by the academic perhaps providing structure to the readings, indicating key points, asking salient questions, etc.


� For a detailed review of the potential and challenges facing the OER movement, see OECD 2007. 


� VLEs are also called Course Management Systems (CMSs), particularly in the American context. Other terms used for VLEs are Managed Learning Environments (MLEs) and Learning Management Systems (LMSs).


� There are concerns with regard to the speed with which VLEs can respond to the rapidly evolving Web 2.0 innovations. Elliot sums up the current situation as follows: ‘VLEs offer a consistent user experience, the same tools for all users, and provide faculty with greater control over the learning process. On the other hand, Web 2.0 applications offer a variety of rapidly improving services, tools that users are already familiar with, and offer individual resources that are better than their counterparts in VLEs’ (Elliot 2007, pg 157) 


� For a recent short video from the some of the learning technology enthusiasts, see � HYPERLINK "http://ca.youtube.com/watch?v=tahTKdEUAPk" ��http://ca.youtube.com/watch?v=tahTKdEUAPk� 


� One of the most sustained critics on online teaching was David Noble. He wrote a series of critical articles entitled ‘Digital Diploma Mills’ which are available at: � HYPERLINK "http://communication.ucsd.edu/dl/" ��http://communication.ucsd.edu/dl/� 
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