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Abstract 

It is very welcome that SCORM 2.0 will have a modular, extensible architecture that will allow specific communities of practice to adapt and extend the model with functionality and innovations that are important for their particular situation (e.g., a new medical simulation standard or aviation-industry specific metadata). However, there are some deeper, core issues with SCORM that prevent a more widespread adoption of e-learning. The main issue is that SCORM has become too complex and does not easily allow for more advanced pedagogical scenarios. The core issues are content navigation, reporting within packages consisting of multiple SCO’s, dynamic delivery of content and versioning. The proposal in this whitepaper is to create a Simple SCORM specification which allows every stakeholder to enjoy the content creation and learning experience and to standardize dynamic SCORM delivery allowing for true reusability of content.

Problem definition 

SCORM has become too complex since it started and more often than not it creates issues instead of providing solutions. As a result a lot of time and effort is spent by vendors, users and other stakeholders to solve issues which in themselves significantly hold back the further development and deployment of e-learning within organizations, corporations and educational institutions. It is generally accepted that standardization is useful but at the moment the focus still lies too much on solving the technical issues instead of focusing on the didactic possibilities and business advantages. This statement is true from a business, pedagogic and technology perspective, and equally for content developers, content distributors and content users. The use cases presented here are intended to provide some more insight into the specific issues and suggest solutions or directions for the future (SCORM 2.0).

Use cases 

The use cases presented in this whitepaper are inspired by the real-life experiences of EUROCONTROL, an international agency which focus on enhancing the safety or air navigation in Europe. These uses cases were provided by Dr. David Raymond, e-learning expert at the Institute of Air Navigation Services (IANS) of EUROCONTROL in Luxembourg." The use cases were also presented recently at an AICC meeting in Hamburg in the context of the Content Services Architecture (CSA) currently under discussion within the AICC committee.

1. Navigation and Reporting

Goal 

From a pedagogic and user perspective, it is required to control the navigation from within the content when deploying multi-SCO content packages within an LMS.

Summary 

It is expected by developers and learners that navigation can be completely done from within the content and not by a mix of navigation in the LMS between SCO’s, and in the content within SCO’s. The latter methodology is confusing for the end-user. It also does not provide a simple interface for content developers to create more advanced pedagogical scenarios such as scenario or case-based learning. Advanced pedagogical scenarios also require the ability to report on smaller structures within a course, which makes a single SCO approach for all the content not viable. This would mean that content developers are developing advanced content without having the ability to track and trace at a detailed level. The main reason is that it is not possible to create a scenario where the structure can be accessed and navigated from the content, and where the actions of the user can also be registered and, potentially, reported.
Course of events

The current premise that the LMS should control the navigation does not allow for more advanced pedagogical scenarios that would encourage further adoption of e-learning and raise the medium to a higher level. Jumping from one section of content to another is possible in theory, but this involves using SCORM 2004 which is too complex to set up for developers and does not provide a simple indexed navigation interface. Because of the complexity for sequencing and navigation with SCORM 2004, hardly any LMS vendor has implemented a runtime engine in their delivery product. Also the different implementations have different navigation metaphors, a situation which impedes content developers in their efforts to create efficiently controlled content. In short, although the learning industry certainly sees a value in standardization as started by AICC, SCORM currently does not provide a sufficient degree of simplicity.  This circumstance hampers the growth of the industry significantly. The problem will only become more serious when game based learning and business simulations become more common, as is currently the case, in fact. 

Actors 

Stakeholders involved are content developers, content distributors, training organizations and learners. In general these are not people with degrees in education technology, computer science or e-learning or who have the time or budget available to come to grasp with the basic technology.

Business requirements

The stakeholders involved need simple tools to create advanced, interactive dynamic content which can be easily deployed. It is also very important that content can as easily be as deployed dynamically from a content server or LCMS as in static form. The latter will become more and more the exception rather than the rule in the coming years. It is important that content can be deployed easily from different or chained content servers or dynamically either within the firewall or outside of it. This means that the “cross-domain” issue currently often encountered when content is deployed dynamically needs to be solved structurally, rather than via ad hoc, situational solutions.

2. Reporting over packages
Goal

From a pedagogical perspective a better overview of package completion by learners is required. 

Summary

If a course is composed of several modules, consisting of several content clusters which are, again, different SCO’s, it is currently impossible to get  standard reporting on the package from within the content. The index of a content package would ideally show completion status and possible navigation choices for the learner depending on completion and assessments results.

Actors

Learners require a better overview of progress and results within content packages independent of the LMS or VLE deployed.
Basic course of events

Navigation bars typically indicate which topics have been visited or finished, which is the current topic and which topic can be accessed. This is possible through internal navigation, but this is not feasible when topics are isolated in different SCO’s.

Business requirements

When learners access content via LMS it should be very clear what is the status of their progress, from within the content and independent of the LMS. This scenario holds both for dynamically delivered content and static packages.

3. Reporting for a content service provider 

Goal

As a content service provider, content packages are provided to third party users. There is a requirement for getting statistics on how these packages are used, e.g. time spent on average by students, number of students using the package.
Summary

Currently this kind of reporting is not possible except if courses are deployed dynamically from an LCMS. In this case we are presented with all the problems associated with “cross domain” issues. Content service providers require easy ways to supply reporting overviews or dashboards of the way their content is being used by third-party training institutes in order generate information that can be used to optimize the learning content.

Actors

Content service providers or content distributors require an easy way to create usage reports and dashboards.

Basic course of events

Content service provides make content available to third party training institutes or other stakeholders. When content is deployed, the content service providers still have the ability to track usage of all content within the LCMS solution which was used to create and manage the content.

Business requirements

When content is deployed by third party training institutes the content keeps track of usage and is able to report back basic content usage data to the original content providers, in order to be able to improve the content.

4. Versioning of courses and management of tracking data


Goal

When upgrading a course, there is a need to create a new version of the course and related tracking and tracing or to get rid of the SCORM tracking data for existing users.
Summary

Mechanisms are needed to support versioning of a course from a standards point of view. An LCMS can provide a solution in dynamic delivery mode, but his is a custom solution and will not work when deploying static content packages to stakeholders.

Actors

Content service providers, training institutes.

Basic course of events

When a course is deployed towards an LMS via a static content package or as a dynamically delivered course via an LCMS, there may occur a minor or major update of the course (variants) which requires tracking and tracing to be reset for that particular course. At the moment this requirement can only be met through a completely manual process.

Business requirements

There is a requirement for automated versioning of tracking and tracing from the deployment environment (static or dynamic delivery) towards the delivery environment and for synchronization of results. Both environments need to be able to record tracking and tracing against different versions of courses (variants), report upon them and generate aggregate reports. This use case should also incorporate different language versions of content.

Stakeholders 

Content service providers, training organizations, technology providers (vendors), end-users such as learners and managers.

Proposed solution 

Based on the use cases described above there is a need to create a Simple SCORM specification (Simply SCORM) which allows for easy navigation within multi-SCO courses and easy reporting within multi-SCO courses, and provides feedback of usage to content distributors taking into account different versions (variants) of courses.
The proposal is to create simplified communication layer which hides all the complexity of current SCORM and allows for an easy integration of content between LMS, LCMS and content servers/providers whether the content is deliver statically (as a package including all assets) or dynamically which leaves the content on the original server. One very important aspect is that the responsibility for navigation, tracking, reporting lies with the content or content itself and not the LMS which is the administrative layer. This solution will put the learner into control which is the most important requirement.

Integration and other technical issues 

It is important that the specification or API created to solve these issues can be easily deployed within content but also from or towards different applications involved, such as LMS, LCMS, collaboration software and learning portals -- via web services which do not pose any technical challenges as encountered with Javascript API’s deployed via web browsers. That said the most common interface will be the web browser as a Rich Internet Application, which means that SCORM 2.0 solutions to the issues described in the use cases should be fully compliant with a web-based delivery of e-learning content. 
Existing implementations/prototypes. Currently, there are several commercial implementations of LCMS content dynamically deployed via SCORM manifests towards LMS which solve most of the issues described above. However, this solution involves a single SCO interface towards the LMS, with a dynamic deployment of content from the LCMS within the firewall of an organization or corporation. In circumstances where this is not possible for some reason all of the issues discussed above are still in effect. Also, the specific issue of versioning is not addressed yet within these implementations.

Summary and recommendations

· Abilities. It is very important that the end-user (learner) is able to control access to learning content him or herself. Therefore, navigation should be set up by the developer at the content level, depending on the specific pedagogic scenario.

· Assessment and Evaluation. At the same time, organizations should be able to track and asses the learning paths chosen by the learner and evaluate progress, regardless of the complexity and nature of the pedagogic scenario involved.

· Interaction, Collaboration and Community. Rich learning experiences such as business simulations, game or scenario-based learning and collaborative learning should also be supported by SCORM. The standard should accommodate any navigation or interaction controlled by the learner and provide feedback or annotation capability (e.g. pen based annotation).

· Content Aggregation. It is important that SCORM 2.0 has full support for dynamic deployment of content and services. Current dynamic and two-way requirements cannot be supported by static content run within restricted delivery environments.

· Competencies. Skills, knowledge, abilities, attitudes, proficiency levels are at the core of learning and performance but are currently handled in ad hoc and non-nteroperable ways. SCORM 2.0 should take into account learning objectives aggregated within the content (e.g. within multi-SCO content) which can be related to individual user profiles and results that provide the basic tools to implement automated adaptive learning paths.

· Immersive Learning Environments. Simulation, game and virtual world technology are gaining acceptance as learning and performance support technologies. SCORM 2.0 should enable rich user interaction and reporting capability with regard to multiple learning objectives for any type of content, such as business simulations and avatar technology.

· Learning methods. How can SCORM 2.0 support a variety of learning methods, new and old: adaptive instruction, mastery learning, problem-based learning, cooperative learning, discovery learning, and so on? SCORM 2.0 should be capable to deal with any type of pedagogical model within learning content by providing easy navigation and branching, controlled by the content, and reporting capability concerning multiple learning objectives.

· Search and Learning Management. We have all heard about finding “the right content for the right person at the right time.” Search, semantic technologies, data mining, collaborative filtering, tagging, and related technologies have come a long way since the creation of the SCORM metadata framework for describing content. SCORM 2.0 should provide easy and automated access to learning content based on individual profiles and competency models related to metadata, enabling the the generation of adaptive learning paths.

· Technologies and Tools. Software technology and enterprise software architecture have advanced considerably over the last decade. Modern software systems deploy content dynamically over the internet and not statically. There is no need to duplicate content when it is available somewhere on the Internet and can be harvested. SCORM 2.0 should take into account the dynamic content deployment world that exists currently, familiar to us in the form of YouTube and other dynamic content deployment mechanisms. 
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