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Executive Summary
E-learning has proven to reduce costs, increase flexibility and provide more valuable learning experiences. As the benefits of e-learning are apparent, it has not always been easy getting there and maintaining a high-level of success has proven challenging. 
Ensuring a seamless experience for an e-learning user is the job of the LMS provider. The LMS is expected to supply their customers’ dependable storage and hosting of content, reliable transfer of data and accurate record keeping. However as the technology grows and changes, the LMS providers need to keep pace. The initial method of service is no longer adequate to keep up with the increasing demands. To address these issues many LMS companies are becoming SCORM (Sharable Content Object Reference Model) compliant and moving to an AJAX (Asynchronous JavaScript and HML) framework as the SCORM web communication conduit.

This paper will discuss why SCORM was developed, the significance of SCORM and how it relates to the use of AJAX technologies. Also addressed is the importance of LMS vendors being SCORM-compliant and the impact of SCORM compliance on the future advancement and success of e-learning technology. The information presented will provide any enterprise with an interest in e-learning a solid foundation on which to base its LMS selection.
Background
As the benefits of e-learning over traditional classroom-based education – more efficient distribution, distance capabilities, targeted content based on location and user’s profile, resource conservation, etc – became more apparent, the limitations of this technology also became evident. Using the technology available at the time, the most effective means of addressing these issues were JAVA applets. 
However as e-learning technology has developed a better understanding, Java applets have shown to be limited. As a result there became an increasingly critical need to find ways to address applet deficiencies with new and emerging technologies. Leading the charge in this arena was the Department of Defense’s Advanced Distributed Learning Initiative (ADL). 
ADL was initially launched to find ways to improve performance and reduce costs in education and training efforts within the DOD. But ADL quickly realized the federal government, the private sector and academia all had similar e-learning performance and cost savings needs and requirements; key among them: interoperability, affordability, durability, reusability and accessibility. ADL knew that any solution would have to have a wide appeal and work in all potential e-learning environments. Working from this perspective, ADL partnered with government, academia and industry to find common ways to meet the common needs, and thus the birth of SCORM.
What is SCORM?

The Sharable Content Object Reference Model or SCORM is a collection of standards and specifications for web-based e-learning. 
 SCORM builds on the old AICC guidelines defining communications between client-side content delivery and a host system called the run-time environment (commonly a function of a learning management system or LMS). SCORM is a dynamic model, continually changing and upgrading as technology warrants. SCORM strives to provide a comprehensive suite of e-learning capabilities that enable interoperability, accessibility and reusability of Web-based learning content.
The critical component of e-learning is the guarantee of seamless and realiable transfer of user-specific data such as course completion, scores and bookmarking information to/from the LMS server. There are two common mechanisms used by LMS systems to communicate the user data to the server via HTTP Post commands; one is through the use of Java Applets and the other is via AJAX.

SCORM and Java Applets

An applet is a program written in the Java programming language that can be included in an HTML page, much in the same way an image is included in a page. When you use a Java technology-enabled browser to view a page that contains an applet, the applet's code is transferred to your system and executed by the browser's Java Virtual Machine (JVM).

Considering the technology available at the time, Java applets had been the method of choice for HTTP Post command for years. However, Java applets are now coming under scrutiny as a communication technology for SCORM client interface. Java applets are dependent upon a browser to have a Java Virtual Machine or (JVM) installed in order for the applet to work. Also, depending on the version of Java used to build the applet, many of the Applets need a specific JVM installed.

Due to the major conflicts between Microsoft and Sun Corporations (the two main browser developers), many browsers do not have a JVM installed. And many of the browsers that do have a JVM installed, often have one that is not compatible with the Applet being used. Therefore, many LMS systems that use Java Applet technologies as their SCORM HTTP Post mechanism run into a variety of issues communicationing data to the server, leading to a less than optimal experience for the end user. Another option for HTTP Post command is AJAX.
What is AJAX? 

AJAX or Asynchronous JavaScript and XML, is a web development technique used in creating interactive web applications. AJAX isn’t a single technology or something that you can buy off the shelf or download, it’s actually several technologies, coming together to work in a powerful new way. AJAX incorporates:
· standards-based presentation using XHTML and CSS; 

· dynamic display and interaction using the Document Object Model; 

· data interchange and manipulation using XML and XSLT; 

· asynchronous data retrieval using XMLHttpRequest; 

· and JavaScript binding everything together. 

While these technologies have been around for awhile, it is only now, with more advanced and capable browsers, that we have the ability to use these technologies in conjunction. The results are a more reliable, interactive, user-friendly experience.

SCORM and AJAX

An AJAX application eliminates the start-stop-start-stop nature of Web-based activities. Instead of loading just a web page, at the start of the session, the browser loads asynchronously everything it needs to take advantage of AJAX capabilities. Since the browser continually loads and reloads the data, the user is never staring at a blank browser window or an hourglass icon, waiting around for the server to do something. This results in the pages feeling more responsive and increases the web page's interactivity, speed, and usability. 
The Benefit of being SCORM Compliant

SCORM is the industry standard. SCORM is what is driving the industry forward and is the basis for the future of e-learning technology.

SCORM makes the e-learning experience more straightforward, highly-interactive and considerably more valuable for the user. Tracking is easier and more reliable under the SCORM standards. The e-learning coursework becomes more manageable, scalable, extensible and more reliable under the SCORM umbrella.
NovoLogic, Inc has helped several LMS vendors move from Java Applet technology to AJAX for their SCORM HTTP Posts of data. This action was prompted by clients’ continuous problems and support issues with the Java technology. Upon moving to AJAX, support calls dropped significantly and productivity increased dramatically. 

Summary
In response to the success and proliferation of e-learning, the technology employed to execute these applications had to evolve and adapt. When Java applets, the most widely-used technology with e-learning applications began to show its deficiencies, a movement to standardize this technology was initiated. The leader in this effort was the Department of Defense’s Advanced Distributed Learning Initiative or ADL. ADL partnered with government, academia and industry to find a comprehensive standardized solution, and thus the birth of SCORM. The Sharable Content Object Reference Model or SCORM is a collection of standards and specifications for web-based e-learning. SCORM is a dynamic model, continually changing and upgrading as technology warrants. 
The new model requires a much more flexible and resilient framework. And emerging out of this need is the realization of the benefits of using AJAX. Asynchronous JavaScript and XML, or AJAX, is a web development technique used in creating interactive web applications. An AJAX application eliminates the start-stop nature of Web-based activities by loading data and controls asynchronously from web page. As a result pages feel more responsive and increase the web page's interactivity, speed, and usability. 
Not only has AJAX emerged as the viable alternative for client/server framework it also makes good business sense. This technique uses existing technology in new and more effective ways. It shortens the development cycle, simplifies ongoing software maintenance and provides standards compliance which ensures long-term browser support and compatibility. 

While LMS providers and e-learning content providers will most likely continue to support older programs that employ Java applets, the trend is quickly moving away from this technology; ongoing support for this outmoded technology is deteriorating. SCORM and AJAX together provide a power set of tools for the e-learner and is the future of e-learning.
SAMPLE Code for Posting of data:
To follow is sample Java script using AJAX technology that can be used in IE browsers to send data to the LMS.

/********************************************************************

* NovoLogic XMLHttpRequest API's                                    *

********************************************************************/

// function returns xmlHttpRequest Object

function getXmlHttpRequestObject() {

// object

var xmlReqObj = false;

// branch for native XMLHttpRequest object

if(window.XMLHttpRequest) {

try {

xmlReqObj = new XMLHttpRequest();

}

catch(e) {

xmlReqObj = false;

}

}

else { // branch for IE/Windows ActiveX version

if(window.ActiveXObject) {

try {

xmlReqObj = new ActiveXObject("Msxml2.XMLHTTP");

}

catch(e) {

try {

xmlReqObj = new ActiveXObject("Microsoft.XMLHTTP");

}

catch(e) {

xmlReqObj = false;

}

}

}

}

return xmlReqObj;

}

/*

* Method handles posts via the XMLHttpRequest object

*

* sendXmlHttpRequestPost(url, postType, varStr, methodStr, respStr)

*

* url: url to send post to

*

* postType: send data via "GET" or "POST" methods represented as string

* (defaults to "GET" for null or "")

* varStr: data to send via "POST" postTypes.. ex. var1=vaue1&var2=value 3

* Note: (should be url encoded)

* methodStr: method to handle post state changes as string and without parenthesis ex. 'handleXmlHttpPostEvents'

* The method will be passed 2 parameters: the xmlHttpRequest Object and the

respStr passed to the method (see respStr)

* empty strings or null will result in a no handler for the post.

* see http://developer.apple.com/internet/webcontent/xmlhttpreq.html on

information on handling the passed xmlReqObj

* respStr: data to pass along to the event handler for the post in string format

*

*/

function sendXmlHttpRequestPost(url, postType, varStr, methodStr, respStr) {

var xmlReqObj = getXmlHttpRequestObject();

if (postType == "")

postType = "GET"

if(xmlReqObj) {

if (methodStr != null && methodStr != "")

xmlReqObj.onreadystatechange = function() { eval(methodStr)(xmlReqObj,respStr) }

;

xmlReqObj.open(postType, url, true);

if (postType.toLowerCase() == "post")
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xmlReqObj.setRequestHeader('Content-Type', 'application/x-www-form-urlencoded');

xmlReqObj.send(varStr);

}

}

Case Points And Research Articles:
SCORM:

http://en.wikipedia.org/wiki/SCORM
AICC:

http://en.wikipedia.org/wiki/AICC_%28CBT%29
AJAX:

http://en.wikipedia.org/wiki/AJAX
Discussions:

http://www.ilias.de/iosbb/viewtopic.php?p=9031
http://www.ostyn.com/standardswork/xdomain/scormxdomainoverview.htm
http://www.adlnet.org/forums/messageview.cfm?catid=11&threadid=1887&highlight_key=y&keyword1=API_1484_11


































































� Definition taken from Wikipedia web site.


� Definition taken from SUN Developer Network (SDN) web site.
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