
4.  Shareable Content Object Reference 
Model (SCORM) 

 

SCORM is a set of specifications that describes, how to create web based learning 

content that can be delivered and tracked by different SCORM compliant learning 

management systems (LMSs). The SCORM specifications are based on various 

industry standards and specifications [9].  The main reason why the SCORM is 

important is because it makes web-based learning content and the LMSs 

interoperable in a standard way.  

 

Most of the current LMSs adhere to the SCORM 1.2 or SCORM 1.3 (also called 

SCORM 2004) versions. SCROM 1.3 is the latest version. Content created for 

SCORM 1.2 according to the guidelines in the SCORM specification will not 

automatically be rendered obsolescent by SCORM 1.3 or other future 

specifications. SCORM 1.2 is much simpler than SCORM 1.3 and conformance is 

much easier to verify. Systems that support SCORM 1.3 content are expected to 

also support SCORM 1.2 generic content, either directly or through the use of a 

generic adapter. 

 

SCORM compliant learning content is:  

• Intended for delivery to a learner through a web browser  

• Described by metadata  

• Organized as a structured collection of one or more learning objects called 

Shareable Content Objects (SCO) 

• Packaged in such a way that it can be imported by a compliant LMS or into 

a repository used by such a system  

 

SCORM content is made of SCOs aggregated into a content package. The SCOs 

are a specialized type of learning object. Each SCO is a unit of content that can be 

delivered to a learner by a SCORM-compliant learning management system in 

order to create a useful learning experience. 
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SCO communicates with the LMS runtime service through an API adapter after it 

has been launched and again after it finishes. In its simplest form such a SCO 

would be a single web page which does not contain links to another learning object. 

SCOs can be run in an offline environment without requiring a local web server, 

because they communicate with other local browser objects rather than with a 

server-based object. An LMS can track the time between the launch and the normal 

termination of such an object. 

 

When the SCO is loaded, the script (JavaScript or ECMAScript) finds the API 

adapter, and calls the function LMSInitialize of the adapter to begin a 

communication session. When the SCO is unloaded, or at anytime before that if the 

SCO determines that it is finished, the script calls the function LMSFinish of the 

API adapter to end the communication session. Figure 4-1 shows the behavior of a 

simple SCO. 

 

 
Figure 4-1 - A Simple SCO 

 
 
A data enabled SCO is like a simple SCO, but also uses the SCORM API to get or 

send data to the LMS. The data may include tracking data and learner information. 

as defined in the SCORM 1.2 specification. A data-enabled SCO calls 

LMSInitialize and LMSFinish like a simple SCO, but it also exchanges data 

with the runtime service in between those two calls. SCORM uses a data model to 

store these user data. For example, if the SCO is a quiz, the score obtained by the 
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learner is a value that can be stored in a data model element. The SCO can then 

send this data element to the runtime service and the runtime service will know 

where and how to store the score as tracking information. Following Figure 4-2 

shows the behavior of a data enabled SCO. 

 

 
Figure 4-2 - A Data Enabled SCO 

 

After a data enabled SCO starts the communication session, during the execution it 

calls LMSGetValue, LMSSetValue, LMSCommit, LMSGetLastError and 

LMSGetErrorString as needed. If unloaded unexpectedly it attempt to call 

LMSSetValue to communicate any unsaved data to the LMS, and then call 

LMSFinish. This cleanup should be included in a handler for the onUnload 

event triggered by the unloading of the SCO. Because the behavior of browsers 

during execution of an onUnload can be unreliable, there is no guarantee that the 

data will effectively be received and stored by the LMS.  

 

The Data Model describes several kinds of data. The following Table 4-1 lists some 

of these data types, associated JavaScript objects and some possible system 

messages displayed to the user. 
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Data Model Element Function 

cmi.core.student_id Unique alpha-numeric code / identifier that refers 

to a single user of the LMS system. 

cmi.core.lesson_location This element can identify the student's exit point 

and that exit point can be used by the SCO as an 

entry point the next time the student runs the SCO.

cmi.core.score.raw Indication of the performance of the student 

during his last attempt on the SCO. 

cmi.core.credit Indicates whether the learner will be credited for 

performance in the SCSO.  

cmi.core.lesson_status Indicated whether the learner has completed the 

SCO. e.g 'completed', 'failed', 'passed', 

'incomplete', 'browsed', 'not attempted' 

cmi.core.entry Contains information to indicate if the learner has 

previously accessed the SCO. 

cmi.core.exit Indicates how or why the learner left the SCO 

cmi.core.session_time Identifies the learners session time in the current 

learner attempt. 

cmi.core.total_time Identifies the sum of learners session times 

accumulated in the current learner attempt prior to 

the current learner attempt. 
 

Table 4-1 - SCORM 1.2 Data Model Elements 
 
 
Large part of that script functionality would be the same regardless of the actual 

content of the SCO. This could be made into a reusable script. Following Figure 4-

3 is a source listing of an above explained simple SCO with a generic script. 
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<html>  
<head>  
<script src="SCORMGeneric.js" type="text/javascript" 
language="JavaScript"> </script>  
<title>A very simple SCO</title>  
</head>  
<body onload="SCOInitialize()"   

 onunload="SCOFinish()"  
    onbeforeunload="SCOFinish()">  
 
<h1>Hello world</h1>  

</body>  
</html> 
 

Figure 4-3 - SCO Sample Source Listing 
 
The <body> element of this HTML page includes event handlers that call 

functions in the generic script after the page is loaded or when it is unloaded. An 

event handler for onbeforeunload, is also called just before the page is 

unloaded. Only IE supports this event, and thus onunload must still be specified 

as a finish event trigger for other browsers. 
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