E-Learning Tools 

Organisations need to manage change and support new processes and technologies as an ongoing requirement. New skills and knowledge are the primary drivers for individual and organizational performance and that can determine between business success and failure. The ability to capture knowledge, know-how and best practices from within the organisation, from key personnel and other available sources and applying it across the organization is likely to have the greatest impact on performance. More emphasis on training and continuous learning by today’s organisations and individuals is being addressed by new learning systems. Individuals and organisations require industry specific learning content as well as content derived and captured from experiences in house. The increasing value of this specific knowledge is high because of the immediate impact on individual and organisational performance.

Overview

Adoption of new tools and technologies in the learning process and in generation of learning content represents a new perspective on how technology can increase the just-in-time accessibility and effectiveness of technology-supported learning. E-learning systems enable organisations the development of e-learning content from existing content stored in various formats such as paper-based materials, CD-ROMs, and other existing intellectual assets as well as capturing and supporting informal learning processes such as through communication and collaboration with others. Access to public distributed knowledge repositories and formulation of this knowledge to meet the specific requirements and needs of the organisation will be, in the same way, a priceless asset.

The advantages of e-learning can be divided into organizational, manageable and didactical advantages:
· Organizational: flexibility and large possibilities for synchronic communication. Compared to classic education the added value is limited because also correspondence courses offer the possibility to follow the course whenever and wherever the student wants to. On top a telephone, fax or letter can be used to increase communication. However the way of communication (e.g. email) can be more efficient with e-learning.
· Manageable: An important advantage of e-learning is the fact that it is more manageable than classic forms of education. E-learning can control and adjust the learning process of the student. On top, the course material can be easily kept up to date (one of the big disadvantages of Computer Based Training by means of CD-rom).

· Didactical: e-learning opens up new possibilities such as collaborative learning without being physically present and can use the internet as a rich store to discover new things. E-learning can also offer extra educational tools such as simulation, which can facilitate interactivity.

E-learning has however also some drawbacks:
· E-learning demands a lot of learn and work discipline from the individual

· E-learning demands high investments in hard- and software. Therefore it is advisable to check in advance whether the end users will actually use the offered e-learning applications

· For the moment, the band width of the internet is too limited in a lot of areas to download rich content such as streaming video

· E-learning demands a different coaching. The success of virtual learning environments depends on the coaching of the end users of the e-learning tools; otherwise people will not know the possibilities and won’t be active users. This knew function within coaching is often called ‘e-moderator’.

The benefits of e-learning can offer powerful and customized learning solutions for every organization. However, the limitations and obstacles of e-learning cause that certain content is still more suitable for classroom instruction. E-learning is more effective when learners need information rather than instruction and for connecting a geographically dispersed audience. On the other hand, classroom instruction might be better suited to a situation in which learners need to apply theoretical knowledge in a practical situation and in situations where leadership skills and networking have to be taught. Findings show that both e-learning and classroom instructions can successfully coexist to compose an effective and efficient training system.

E-Learning services consist typically of three primary technologies that provide the core infrastructure components in an e-learning environment. These are:

Learning Management Systems (LMS). The main function of the LMS is to manage and deliver learning content to specific users in a systematic way. The LMS functionality typically identifies individual and group skill gaps and learning requirements, maintains catalogues of learning resources, competency and skill management e.g. assigns appropriate courses and content to individuals and groups to address these gaps and skills gap analysis as well as tracking and measuring usage and performance improvement. LMS systems also provide integration with enterprise systems such as ERP applications and e-Commerce systems.

Learning Content Management Systems (LCMS). The LCMS primary feature is to create, manage, maintain, publish and present learning content. A LCMS solution provides authoring and delivery interfaces to the content repository, containing Learning Object Libraries and heterogeneous resources e.g. XML and HTML web pages, MS Power Point presentation, PDF and MS word documents. Normally a LCMS provides functionality for Meta-data creation, re-usable learning Objects, multi-user authoring (including templates, tools and wizards), workflow, integration with legacy content including migration of existing knowledge assets in varying formats, support for multiple presentation formats and personalization and security.

Virtual Classrooms (VC) enables individuals to attend team presentations, group seminars, virtual classroom events and to share applications in 'real-time' over the Internet. VCs leverage as integrated set of services, many leading Internet technologies such as web-conferencing, voice over IP, virtual shared whiteboard, chat, discussion groups and tools for collaboration to support synchronous group based collaborative learning in a classroom setting.

Although easily confused for each other, Learning Management Systems (LMS) and Learning Content Management Systems (LCMS) serve two distinctly different purposes. While an LMS’s primary role is to automate the administrative aspects of training, an LCMS is focused on managing the content itself in the form of learning objects.

Differences between LCMS and LMS
	Learning Content Management Systems 
	Learning Management Systems 

	· Used by content developers, designers and project managers. 

· To author learning content as learning objects, practice and assessment items, simulations and other learner interactions. 

· Store content in a learning object repository. 

· Offer content management tools (e.g. search for learning objects, access rights and version control). 

· Used to deliver learning content in multiple formats (e.g. eLearning, CD-ROM, paper-based materials and performance support). 

· Offer learning features (e.g. adaptive learning paths, skill gap analysis, asynchronous collaboration via email and discussion groups, assessment). 
	· Used by training managers, instructors and administrators. 

· To manage course catalogue, schedule, student registration, and to capture learner profile data. 

· Stores data on courses and students. 

· Provides reports for training results and competency mapping/skill gap analysis. 

· Supports the launch to eLearning courses. 

· Shares learner data with ERP system. 

· Offers ability to create and administer tests. 


 

Although several LMS's offer authoring and content management capabilities and LCMS’s offer minimal LMS functions, trying to use one system for both functions may not always be ideal. Because LCMS's are focused on the authoring and delivery of content, the tools for these tasks are generally more robust and create a better end-user experience than those available through an LMS. Conversely, an LMS generally offers more features that are important for the administration of courses for a large number of students than the basic functions available through an LCMS.

Whether you need an LMS, an LCMS or both really depends on your particular needs. 
The Internet allows many forms of communication and collaboration that e-learning facilitates in multiple forms between peers, collages, and experts. Collaboration can be self-paced (or asynchronous) using threaded discussion capabilities and e-mail, or it can be real-time (or synchronous) using chat and virtual classroom technologies that are effective in bringing the classroom online. Learners "attend" a classroom that involves a trainer or presenter whose screen is viewable by all. The trainer can show a presentation, a walk through, or take people around the Internet while communicating using voice over IP (Internet Protocol). Learners can ask questions, complete surveys and write on a virtual whiteboard.

Learning Portals provide a simple, but effective way for organisations to deliver online training and continuous learning to employees or customers. Learning resources can be accessible over the Internet from a public portal or through a private portal on a company intranet. Learning portals normally leverage LMS and LCMS technologies to provide portal functionality while being adaptable and flexible to organization specific needs of learning resources and individual requirements for on-demand personalised learning. 

To allow efficient education, the teaching material should be personalised in order to meet the individual situation and knowledge: just in time, just enough, just for me. 
At least three conditions should be fulfilled: 

· Information about the student: available time, preferences, infrastructure, learning behaviour,…

· Learning units or learning objects that are small enough to meet the desired education (available time, type of media file, amount of detailing,…)

· Learning objects should have good labels to facilitate their use. 
Standardisation initiatives

The e-Learning market has been growing considerably in the last recent years. Virtual Learning Environments, applications, tools and resources are becoming widely available for education, training and continuous learning. However, learning content providers have had to use proprietary solutions when authoring content with limited capabilities of re-use, modularity, portability and interchange between different systems. Incompatibility between learning delivery systems and learning content has forced learning content providers to maintain separate versions for different delivery systems. The situation has spun off number of standardisation initiatives for standardising learning content e.g. packaging, interchange and meta-data, to make it interoperable, re-usable and manageable. 

A set of operational standards does not yet exist, however the process of creating standards for learning is well underway, and for certain standards, is nearly complete. There are a number of groups, each comprised of various participants from business, academic and government domains that have been hard at work for the past several years on the development of specifications (the precursors to standards) for learning. Some of the key groups involved in the effort have been the Aviation Industry CBT Committee (AICC), EDUCAUSE’s Instructional Management System (IMS) Project, the U.S. government’s Advanced Distributed Learning (ADL) initiative, the Alliance of Remote Instructional Authoring and Distribution Networks for Europe (ARIADNE), and others. Each of these groups is working to develop specifications which address the needs of its particular constituency. The outcome of all these efforts is a comprehensive body of work that is now converging in order to create an accredited set of standards through a process being conducted by the Institute of Electrical and Electronics Engineers (IEEE) Learning Technology Standards Committee (LTSC).

The basis for the standardization movement are the elemental units that form the basic infrastructure of an e-learning component, called “learning objects”. These are designed to be interoperable and communicate with components from a variety of sources. Learning object is by definition a discrete small piece of knowledge, packaged into granular re-usable, self-contained objects that address specific learning objectives. The IEEE Learning Technology Standards Committee (LTSC) - Learning Object Metadata (LOM) Working Group defines a Learning Objects as follows (IEEE LTSC LOM BD, 2000): “as any entity, digital or non-digital, which can be used, re-used or referenced during technology-supported learning” and provides the following examples of Learning Objects, “multimedia content, instructional content, learning objectives, instructional software and software tools, and persons, organizations, or events referenced during technology supported learning”. By this definition Learning Objects cover the range of resources used or involved in the entire learning process. Similar to the principle of Object Orientation (OO), learning objects have content and behaviour that analogues to OO properties and methods and can by this principle be abstracted, encapsulated and inherited.

These learning objects can contain one or many components, or “information objects”, including text, images, video, or the like. Reusability will be supported both at the learning object and information object levels, and because of the standardized way in which these objects will be built and indexed, both learning objects and information objects will be easy to find and use. 

Learning Objects can be used alone or dynamically assembled to provide just enough and just-in-time requirements of learners.

To facilitate the use and search of documents (and learning objects) on the internet metadata is added to fully/adequately describe the document or learning object. They contain information concerning the origin and content of the document such as author, subject and date. 
Metadata are indispensable for digital archiving and for finding the right information on the internet, because they increase accuracy of search results.

From all the committees that develop specifications for educational metadata-standards, the standard of the IEEE LTSC: Standard for Information Technology --Education and Training Systems -- Learning Objects and Metadata (LOM) (IEEE P1484.12 Learning Object Metadata (http://ltsc.ieee.org/wg12/), is the most important one. The scope of the standard is to specify a conceptual data schema that defines the structure of a metadata instance that describes relevant characteristics of a learning object to facilitate:

· The search, evaluation, acquisition, and use of learning objects

· The sharing and exchange of learning objects across learning systems

· The development of learning objects in units that can be combined and decomposed in meaningful ways.

· The development and management of catalogues and inventories of learning objects

· Automatic, adaptive scheduling of learning objects by software agents

· Support for security, privacy, authentication and commerce

The IEEE LTSC LOM standard originated as a proposal from the collaboration of efforts from IMS Global Learning Consortium, National Institute of Standards and Technology (NIST) and the ARIADNE European project that is continually tested and maintained by IMS as the IMS Learning Resource Meta-Data Information Model, (http://www.imsglobal.org/metadata/imsmdv1p2p1/imsmd_infov1p2p1.html). The IMS specification is based on the IEEE LTSC LOM current working draft and contains 2 sections, the IEEE LOM working draft and modifications approved unanimously by the IMS Technical Board. The modifications are based on implementation testing and detailed document reviews within IMS.

While the IEEE LTSC learning object metadata describes the learning resources and support consistent definition of metadata elements across multiple implementations, it does not however, provide the necessary language bindings for computer implementation nor describes how to represent learning object metadata in a machine-readable format. The IMS has developed a specification for this purpose, The IMS Learning Resource Meta-Data XML Binding (http://www.imsglobal.org/metadata/imsmdv1p2p1/imsmd_bindv1p2p1.html), which is a representation of the Meta-Data specification expressed in DTD (Document Type Definition) and XML Schema (XSD). The IMS will continue to focus on reference documents for implementation and binding issues that offer guidance and assistance to developer in implementing the IEEE LTSC working draft.

The challenge of implementing the learning object model stems form the fact that they need to be viewed within the context of and overall conceptual model that is based on the hierarchy of granular content objects  (Masie Center S3 WG, 2002). A learning object may be viewed as a building block that can be pieced together in numerous ways to create dynamic logical content assemblies to meet with flexible needs of individuals and learning objectives. The model provides no means to express the semantic relationship between the different types of learning objects in the context of use in an educational setting nor structuring content of different objects types as well as defining specific types of objects (Koper, 2001) within the learning object model. Therefore an external meta-model or a containment framework is needed to implement learning objects in practice. This resulted in specifications to define how learning objects should be, also called content packaging, and how learning management systems should present learning objects and collect study results from the students.
Examples of initiatives in this area are, the Sharable content Object Reference Model (SCORM) developed by the Advanced Distributed Learning Initiative (ADL), the IMS Content Packaging Information Model and the Educational Modelling Language (EML) (Koper, 2001) developed by Open University of the Netherlands (eml.ou.nl) and.

Sharable Content Object Reference Model (SCORM)

The SCORM defines a Web-based learning "Content Aggregation Model" and "Run-Time Environment" for learning objects. The SCORM is a collection of specifications adapted from multiple sources to provide a comprehensive suite of e-learning capabilities that enable interoperability, accessibility and reusability of Web-based learning content. This reference model aims to coordinate emerging-technologies and commercial and/or public implementations. It is built upon the work of the AICC, IMS, IEEE, ARIADNE and others to create one unified "reference model" 

SCORM Content Aggregation Model specification uses the concepts of content packaging.

The SCORM Content Model describes the SCORM components used to build a learning experience from reusable learning resources.  The Content Model also defines how these lower-level sharable, reusable learning resources are aggregated to compose higher-level units of instruction.  The Content Model components are all considered specializations of learning resources.  The SCORM Content Model is made up of the following components: Assets, Sharable Content Objects (SCO) and Content Aggregations: 
· A SCORM asset represent the most basic form of learning content and is composed of electronic representations of media e.g. text, images, sound, web pages, assessment objects or other pieces of data that can be delivered to a Web client.

· Sharable content Object (SCO) is a specific implementation of a learning object and constitutes the lowest level of granularity of a learning resource in the SCORM content model that:
· is a collection of one or more Assets that include a specific launchable asset that utilizes the SCORM Run-Time Environment to communicate with Learning Management Systems (LMSs).  .  

· can be tracked by an LMS using the SCORM Run-Time Environment

· adheres to the SCORM Run-Time Environment which implies that it can locate an LMS’s API Adapter and implements at a minimum API calls  LMSInitialize(“”) and LMSFinish(“”) 
· A Content Aggregation is a map that can be used to aggregate learning resources into a cohesive unit of instruction (e.g. course, chapter, module, etc.), apply structure and associate learning taxonomies.  The content structure defines the taxonomic representation of the learning resources.  A content aggregation can reference Content Aggregation Meta-data to allow for search and discovery within online repositories, thereby enhancing opportunities for reuse.
The purpose of the SCORM Run-time Environment is to provide the means for interoperability between Sharable Content Object-based learning content and Learning Management Systems.  A requirement of the SCORM is that learning content be interoperable across multiple LMSs regardless of the tools used to create the content.  The SCORM RTE consists of three components the Launch, Application Program Interface (API) and Data Model.

· The Launch mechanism defines a common way for LMSs to start Web-based learning resources.  This mechanism defines the procedures and responsibilities for the establishment of communication between the delivered learning resource and the LMS.  The communication protocols are standardized through the use of a common API.

· The API is the communication mechanism for informing the LMS of the state of the learning resource (e.g., initialised, finished or in an error condition), and is used for getting and setting data (e.g., score, time limits, etc.) between the LMS and the Sharable Content Object (SCO).

· A Data Model is a standard set of data elements used to define the information being communicated, such as, the status of the learning resource.  In its simplest form, the data model defines elements that both the LMS and SCO are expected to “know” about.  The LMS must maintain the state of required data elements across sessions, and the learning content must utilize only these predefined data elements if reuse across multiple systems is to occur.

The SCORM run-time environment is derived from the AICC (Aviation Industry Computer Based Training Committee) CMI (Computer Managed Instruction) Guidelines and Interoperability, while the SCORM Content Packaging adheres to the IMS Content Packaging Information Model (CPIM) specification and the IMS Learning Resource Meta-Data Information Model, but provides additional guidance for packaging Assets, Sharable Content Objects and Content Aggregations.

IMS Content Packaging

The IMS Content packaging specification describes structures to be used for exchanging learning resources between technology-supported learning environments enabling interoperability. This scenario includes content authoring tools, development tools, learning management systems and content repositories. The IMS CPIM provides standardised packet interchange file format consisting of two main sections, a XML file that describes the content, organisation and resources in the package and a set of physical files comprising the actual content. The XML file called a Manifest (IMS Content Packaging XML binding specification) contains three XML sections, a Meta-Data section, Organisations section and Resources section. Optionally a manifest can contain sub-manifests as well.

The meta-data element describes the content being packaged i.e. the manifest as a whole, organizations describes the organisation of the content that can be zero or more organisation elements arranged in a hierarchy laying-out the learners path through the content for a presentation view, resources contain references to all the actual files in the manifest such as HTML and XML pages, pictures, graphics and other media documents, including meta-data describing the resources and references to external files not contained within the package. A URL is used to reference files external to the package. A resource can also refer to a collection of resources contained in a sub-manifest.  Importantly each resource includes a description of all the assets required to use that particular resource.

The package interchange file is a single file in compact format (e.g. zip, jar, cab) and represents a package containing content that can be a part of a course, the whole course or a collection of courses. The scope of the manifest allows separate sub-manifests to be aggregated that can stand by themselves and lay outside the context of the main manifest (the top-level manifest). The top-level manifest then describes the organisation of those sub-manifests for example a complete course or a curriculum as a set of courses. The IMS CPIM provides amble flexibility to enable re-use of learning resources instructional objects in real world situations.

A number of IMS tools are starting to appear, one of which is the Microsoft Learning Resource Interchange (LRN – “learn”) toolkit.

The LRN is Microsoft’s implementation of the IMS Content packaging specification, IMS Meta-Data specification and ADL SCORM specification. The LRN toolkit is built around Microsoft’s applications first and for most (although not limited to) and you will need Internet Explorer 6x to make full use of the available tools. Secondly extensions have been added to support MS Office documents like MS PowerPoint and MS FrontPage and by using special LRN converters included with the toolkit, manifests can be automatically generated for these type documents. W3C compliant XML Schemas are included in the toolkit to support the LRN specific extensions.

The LRN manifest describes a “Learning Resource (LR)”.  A Learning Resource (by LRN definition) “is any collection of one or more resources that describe a concept that can be taught independently of other concepts, and the meta-data that makes it searchable. A Learning Resource can contain other Learning Resources to allow larger concepts to be build from smaller concepts”.  The Learning Resource is therefore independently re-usable and courses can be aggregated using multiple independent LR concepts. The LRN toolkit provides support for the SCORM Run-time environment that enables content author to include interactivity in their content with the assurance that it will by supported across different LMS environments. The included support is the Launch Protocol, a launch environment for SCO through an API adapter, a subset of the SCORM Application Programming Interface (API) to communicate with LMS (LRN Viewer) and the Data Model mandatory elements of the AICC CMI used in SCORM.

The support of Microsoft for these standards is a major contribution to their common use in the business community. Organisation will be able to author educational and training content easily by using every-day Microsoft tools like Word or PowerPoint as well as including any other type of content prepared in other applications as well as existing data files.

Educational Modelling Language (EML)

The EML (eml.ou.nl) is a development project by Open University of the Netherlands and is funded by the Dutch government. EML is an integrated system that allows codifying “units of study” (e.g. courses, course components tasks, tests, assignments) including roles, relations, interactions and activities of learners and instructors.

In EML a “unit of study” (UofS), which is central to the EML system, is defined to be “Unit of study is the smallest unit providing learning events for learners, satisfying one or more interrelated learning objectives”.  By this definition units of study are tightly bound to the learning objective and will loose its context if decomposed into its components.  The units of study concept expand on the notion of learning objects and provide a containment framework and meta-model that can express the semantic relationship between the different types of UofS. More precisely the EML will classify, or type, the learning object in a semantic network, derived from pedagogical meta-model, build a containing framework expressing the relationship between typed learning objects and define structure for the content and behaviour of the different types of learning objects. The EML meta-motel is implemented using an XML schema (XSD)
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