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Getting Started with SCORM  
 
This purpose of this guide is to help the e-learning programmer become familiar with 
SCORM 2004.  It is meant for programmers who have no experience with SCORM, or who 
are familiar with earlier versions of SCORM.  It is not meant to be the ÄÅÆÉÎÉÔÉÖÅ ÕÓÅÒȭÓ 
guide; there are other documents where all the technical information can be found (a link 
to the SCORM Books can be found under SCORM Documentation of this page). 
 
If you are new to the Sharable Content Object Reference Model (SCORM) standards, or have 
only used a version prior to SCORM 2004, this section will help you acclimate to current ly 
accepted SCORM development procedures. In the first part, we present a typical 
programmer approach to creating SCORM-conformant e-learning, and in the second part 
we walk you through setting up your first SCORM course. 
 

1.1 Programmer Process  

 
Figure 1.1 Programmer process for developing SCORM-conformant e-learning. 

 

A typical programmer approach to navigating the SCORM waters and creating SCORM-
conformant e-learning is outlined in Figure 1.1.  For example, after understanding the 
instructional task that the instructional systems designer (ISD) has shared with you, it is 
important to understand how SCORM file structures can support the task. The sections that 

Understand Task 

Look for code 
 previously created templates 
 in SCORM resources (Books) 

Modify or create code 

Test 

Understand SCORM file 
structures 

Look up SCORM terms 

Figure out what files 
need to be changed 

Sequencing & 
Navigation 

Course Structure & 
Organization 

LMS Management & 
Communication 

Glossary of SCORM 
Terminology 

Resources, Tools, & 
Development Support 

Programmer Process New SCORM Concepts Section in Guide (linked) 

http://www.adlnet.gov/capabilities/scorm#tab-learn
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will help you understand SCORM file structures (see Figure 1.1) are Sequencing & 
Navigation1, Course Structure & Organization, and LMS Management & Communication. 
 

You will also need to look up and understand new SCORM terms and get familiar with the 
resources available to you. This information can be found in the Glossary and the 
Resources, Tools, & Development Support sections, respectively. 
 

1.2 Your First SCORM Course 

The easiest and recommended way to create a SCORM content package is by using a 
template. A template is a conformant SCORM 2004 content package (zip file)  consisting of a 
simple course structure with HTML files that can be modified and extended to create your 
course. It typically also includes a helper JavaScript file, sometimes called the API Wrapper, 
which makes using the SCORM API (see Understanding the SCORM API) easier for the 
programmer to use. 
 
Templates are typically provided by the community and may implement instructional 
design patterns.  For the purposes of this document we will use a simple starter template 
provided by ADL located (download from SCORM API/Code Example). The structure of the 
starter template is simple.  It contains a single SCO followed by an aggregation of 2 SCOs 
(see Figure 1.2). 

 

 
Figure 1.2 Structure of the starter XML template 

 
Steps to using a template  
1. Locate and download the template file (zip file). 
2. Copy the .zip file to your project area and unzip.   
3. Edit the HTML files of the template to add content. 
4. Edit the imsmanifest.xml file: replacing titles, adding resources, etc. 
5. If necessary, edit sequencing and extend the template according to the design. 

 

                                                        
1 Blue dotted-underlined text are section names and contain hot links to those sections in this document.  

http://www.adlnet.gov/capabilities/scorm#tab-learn
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Steps 1-4 of this process should be straightforward to a programmer familiar with web 
application development.  Step 5 will be more challenging to those starting out in SCORM. 
Refer to the remainder of this document for information on how to implement sequencing 
and other advanced features of SCORM 2004.  
 

1.3 SCORM Terms  

Table 1.1 lists some SCORM terms as they relate to common ISD terms. These are useful to 

know in order to communicate well with instructional designers who will be designing the 

courses you implement. Some commonly used SCORM or ISD terms have official terms used 

in the SCORM Documentation Books that you should also be aware of. 

Table 1.1 SCORM terms as they relate to ISD terms 

COMMON ISD TERM COMMON SCORM TERM OFFICIAL SCORM TERM 

 Video, text file, image, or 
other media; also called asset  
 

Asset  
 

Asset;  
Also, a Resource is a group of 
assets 

 Learning object (LO)  
 

Sharable Content Object (SCO) 
 

SCO 

Course 
(set of learning objects)  

Organization; 
Or Content Package 

Organization or  
Content Organization 

(None)  Activity: a SCO or logical grouping or 
aggregation of SCOs, with associated 
sequencing; could refer to an 
Organizational Structure 

Activity  

Organizational Structure  An Activity Tree represents the data 
structure that an LMS implements to 
reflect the hierarchical, internal 
representation of the defined learning 
activities.  

Activity Tree/ Organization 

Course content  
(all assets, LOs, branching, 
structure for  a course)  

Content Package (a PIF or zip file that 
contains the course content) 
 

Content Package  
 

(None)  Content Aggregation represents the 
collection of content and its structure 
represented within a Content Package  
 

Content Aggregation is a nested 
structure.  A content package 
might have 1 or 100 
aggregations. 

Branching  
 

Sequencing (not internal branching 
within a SCO) 

Sequencing 

Scoring 
 

Objective (NOTE: this is not related to 
the ISD term Learning Objective) 
 

Objective 

Branching instructions to  the 
programmer, flowcharts  

Rollup and Sequencing rules (not 
internal branching within a SCO) 

Rollup and Sequencing rules 

Learner interactivity data 
(any interactions with 
content, usually used for 
assessment data) 

Interactions Interaction Data/ 
cmi.interactions  (see the 
Assessments Cookbook section) 

 
 

http://www.adlnet.gov/capabilities/scorm#tab-learn


SCORM Best Practices Guide for Programmers 
Course Structure & Organization - Introduction  

10 
 

Course Structure & Organization  

2. Introduction  

This section addresses the most basic elements of a SCORM course.  In its simplest 
definition, a SCORM 2004 course consists of web-deliverable assets bundled into a SCORM 
2004 4th Edition Content Package (see CAM 3.1)2.  This Content Package is a zip file which 
provides a standardized, interoperable way for you to exchange digital resources among 
different learning management systems (LMSs), content repositories, and operating 
systems. 
 

2.1 Anatomy of a SCORM Course 

Figure 2.1 depicts SCORM content components from smallest (assets) to largest (curricula); 
each component is described individually. The colors you see here for each component are 
used throughout this Guide to help you quickly identify the types of components. Assets are 
blue, sharable content objects (SCOs) are gold, aggregations are green, and organizations 
and root aggregations are red. Curricula are shown here in gray and red, but they may be 
comprised of other learning activities and are outside the scope of SCORM. 
 

 
 

Figure 2.1 Components of SCORM Content  

 

                                                        
2 4ÈÅ #ÏÎÔÅÎÔ !ÇÇÒÅÇÁÔÉÏÎ -ÏÄÅÌ ÉÓ ÏÎÅ ÏÆ ÔÈÅ 3#/2- Ȱ"ÏÏËÓȱȢ 4ÈÅ ×ÈÏÌÅ ÓÕÉÔÅ ÏÆ ÂÏÏËÓ ɉ#!-ȟ 3.ȟ Ǫ 24%Ɋ ÉÓ 
available for download under Documentation at http://www.adlnet.gov/capabilities/scorm#tab -learn. 

http://www.adlnet.gov/capabilities/scorm#tab-learn
http://www.adlnet.gov/capabilities/scorm#tab-learn
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2.2 Asset 

Assets are electronic representations of media, text, images, sounds, HTML pages, 
assessment objects, and other pieces of data. They do not communicate with the 
LMS. Assets will likely be your most reusable items; they can be redeployed, 
rearranged, repurposed, or reused in many different contexts and applications. 
The figure to the left depicts each asset as a small blue box with examples of 
several asset types (such as .gif, .mpg, .html, .txt, .jpg). 
 
For example, in Figure 2.2, an image of the Hazard Class 7 Radioactive placard 
could be used in training materials for different audiences in both commercial and 
DoD transportation as well as by different individuals such as truck drivers, first 
responders, and shipping inspectors who may be affected by the transportation of 
hazardous materials. 4ÈÅ ÒÁÄÉÏÁÃÔÉÖÅ ÓÙÍÂÏÌ ÃÏÕÌÄ ÂÅ ÒÅÕÓÅÄ ÁÓ Á ȰÓÌÉÃÅȱ ɉÓÅÐÁÒÁÔÅ 
graphic file) which is seamlessly integrated into the top and bottom of each 
composite graphic. 

 

 

Figure 2.2 Shared Asset Example 
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2.3 Sharable Content Object  

SCOs are the smallest logical unit of information you can deliver to your learners 
via an LMS. The term SCO has different implications for instructional designers 
and programmers. Instructional Systems Designers (ISDs) and content authors 
view a SCO as content; they focus on the actual instructional material in the SCO. 
Programmers may view a SCO as a web application that communicates with an 
LMS. 
 
In technical terms, a SCO is defined as the only component of the course that uses 
the SCORM Application Programming Interface (API) for communication with an 
LMS. The SCORM API is a standardized method for a SCO to communicate with 
the LMS when learners are interacting with a SCO. There is specific information 
the SCO can retrieve from the LMS and store in the LMS. For example, it can store 

values in the LMS, such as a score or completion status, or retrieve information from the 
,-3ȟ ÓÕÃÈ ÁÓ Á ÌÅÁÒÎÅÒȭÓ ÎÁÍÅȢ Figure 2.3 depicts the API communication link between a 
SCO and an LMS. 

 
Figure 2.3 API Communication Link 

 
Experienced SCORM designers talk about SCOs as the content that learners see and interact 
with, but this is not the complete story. Technically, a SCO must communicate with the LMS 
to be called a SCO (see Content Packages section). 
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2.4 Aggregation  

An aggregation is a collection of related activities.  An aggregation may contain 
SCOs or other aggregations. In this Guide, an aggregation is defined as a parent 
and its children.  
 

 
 
The figure to the left depicts aggregations as green boxes and SCOs as gold boxes 
containing blue assets. Aggregations are used to group related content so that it 

can be delivered to learners in the manner your ISD prescribes.  
 
An aggregation is not a physical file; it is a structure within a SCORM manifest where 
sequencing rules are applied to a collection of related SCOs or aggregations.  
 
Figure 2.4 depicts a SCORM aggregation called Hazard Classes that contains multiple 
aggregations: Hazard Class 1 Explosives; Hazard Class 2 Gases, and others. This structure 
would continue to reveal individual aggregations for all nine hazardous materials classes. 
These aggregations, the green boxes, do not contain content themselves, but are a way of 
structuring content to apply sequencing rules.  

 

 
 

Figure 2.4 Example of Potential SCORM Content Aggregations 

 
Figure 2.5 depicts the expansion of the Hazard Class 1 Explosives aggregation, the green 
box, with six SCOs, gold boxes: Hazard Class 1 Explosives Overview, Division 1.1 Mass 
Explosion Hazard, Division 1.2 Fragmentation Hazard, Division 1.3 Fire Hazard, Division 
1.4 Minor Explosion Hazard, Division 1.5 Very Insensitive Explosion Hazard, and Division 
1.6 Extremely Insensitive Explosion Hazard. (Refer to Sequencing to learn more about 
structur ing content for sequencing). 
 

Note: The SCORM documents refer to an aggregation as a cluster. The terms 

aggregation and cluster may be used interchangeably. In this document, we will 

use the term aggregation. 
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Figure 2.5 Example Expansion of a Potential SCORM Content Aggregation 

 
 

2.5 Organization  

The organization is the part of a content package where SCOs are 
ordered into a tree structure and sequencing behaviors are assigned to 
them. The figure to the left depicts an organization as a red box 
containing multiple green aggregations and gold SCOS. The organization 
outlines the entire structure you have created for the content that you 
intend to deliver as a single content package. Each organization is a top-
level aggregation, also referred to as the root aggregation in this 
document. 

 

 
 
Figure 2.6 depicts the organization called Types of Hazardous Materials (HazMat) using a 
red box at the top of the tree with rounded corners. The organization represents a content 
package containing three aggregations. The aggregations: Types of HazMat, Hazard Classes, 
and Transportation Documentation, are green boxes. The Types of HazMat and Hazard 
Classes aggregations also show their associated SCOs, the gold boxes, so you can see how 
organizations are structured. 
 

Note: Originally, the content package was defined to allow for multiple organizations.  

However, this is currently not supported, so it is suggested that you only use one 

organization per content package. 
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Figure 2.6 Example of Potential SCORM Organization 

 

2.6 Curriculum  or Course 

While a curriculum or course is outside the scope of SCORM, SCORM-
conformant content can be part of a curriculum or course that is 
managed by your LMS. The figure to the left depicts a curriculum 
consisting of multiple independent components. In this figure, the red 
boxes represent SCORM organizations while the gray boxes represent a 
combination of other learning experiences (such as, collaboration 
sessions, labs, lectures). A curriculum typically includes courses, lessons, 
and assessments using a variety of delivery media and instructional 
strategies. 
 

The curriculum for a truck driver may include SCORM-conformant content organizations in 
loading, hazardous materials transportation, and road safety, as well as, actual driving or 
loading experiences on a test course and also on public roadways. The LMS would deliver 
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ÁÎÄ ÓÔÏÒÅ ÌÅÁÒÎÅÒÓȭ ÐÅÒÆÏÒÍÁÎce data for the SCORM-conformant content organizations, 
and it might also store and manage the scheduling and completed work accomplished on 
the test course and public roadways. 
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3. Content Packages 
 

3.1 Introduction  

All 3#/2- ÃÏÎÔÅÎÔ ÉÓ ÕÌÔÉÍÁÔÅÌÙ ÐÌÁÃÅÄ ÉÎ Á ȰÃÏÎÔÅÎÔ ÐÁÃËÁÇÅ.ȱ 4ÈÅ ÃÏÎÔÅÎÔ ÐÁÃËÁÇÅ ÉÓ Á ȢÚÉÐ 
file, sometimes called a Package Interchange File (PIF), that contains everything needed to 
deliver content to learners via a SCORM 2004 conformant (see Glossary of SCORM 
Terminology for a definition ) LMS. As the programmer on your team, you are typically 
responsible for creating the SCORM content package. 
  
There are tools available to create content packages or you may choose to create them from 
scratch. Some authoring tools will create the entire content package after you load your 
SCOs and assets into the tool.  The ADL version of the RELOAD is an example of such a tool. 
RELOAD provides a graphical interface for creating a content package and managing 
sequencing and other values contained in the manifest file that is described below. Ensure 
that the tools you select match the knowledge, skill, and ability levels of the team members 
who will use them. This guide will not go into much detail on tools as there are many 
variations in functionality.  
 

3.2 When to Implement  

SCORM does not dictate how learning content is organized. A content package may consist 
of a single SCO or may be an organization of hundreds of SCOs. It really depends on the 
design and how the course will be used and shared across organizations. It's also important 
to understand how your target LMS organizes content. Most LMSs allow registrations at the 
content package level and many allow the creation of a curriculum by combining content 
packages.  
 

3.3 How to Implement  

3.3.1 Components of a Content Package 

A SCORM content package contains two principal parts:   
1. The XML manifest file that describes 

o All of the SCOs or assets you want to include in the package 
o A representation of the content structure diagram created (called the 

organization) 
o The sequencing rules 
o Metadata for the SCOs, aggregations, and the package itself 

2. All of the actual SCO and asset files for the content package. 
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Manifest File 
An Extensible Markup Language (XML) file called a manifest organizes the content package. 
The manifest is a detailed set of instructions, structured in a manner specified by SCORM, 
that organizes your content package and tells the LMS when, how, and what content to 
deliver to your learners. 
 
An authoring tool typically creates the manifest, though some programmers prefer to 
create them from scratch using an XML editor. In this guide, we will not assume the use of 
authoring tools, so you can begin to understand all the components and how they fit 
together.   
 
The manifest file is always named imsmanifest. xml  and it always appears at the top 
level of a content package (zip file) , regardless of the structure of the rest of the package.   
 

The basic structure of a manifest file is as follows: 
 

 
 

Metadata  
The metadata section is where additional informative data about the course is placed.  See 
CAM 4 or the section about the Content Aggregation Model (CAM) Book in this document, 

http://www.adlnet.gov/capabilities/scorm#tab-learn
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for details of how this section is structured.  At its simplest and most common form, it only 
contains the schema and schemaVersion elements: 
 

<metadata>  

    <schema>ADL SCORM</schema> 

    <schemaversion>2004 4th Edition</schemaversion>  

</metadata>  

 

 
 
Additional metadata regarding the organization, activities, and assets in the course may be 
referenced in the manifest file. This metadata is typically provided to you by the ISD (see 
Glossary of SCORM Terminology).  For further reading on how to reference metadata in the 
manifest file, see CAM 4.5 or the section that describes the Content Aggregation Model 
(CAM) Book in this document. 
 

Organizations  
The organization consists of multiple activities (SCO or aggregation) represented by item 
elements. This structured representation of the content is typically called the "Activity 
Tree." Inside the organization and item is where all the sequencing (see Sequencing & 
Navigation) is defined.    
 
The XML structure of an organization is below.  
 

<organizations default="ORG - SAMPLE"> 

    <organization identifier="ORG - SAMPLE"     

                  adlseq:objectivesGlobalToSystem="false">  

 

      <item identifier="AGGREGATION1">  

        <title>Sample Aggregation</title>  

        <item identifier="SCO1" identifierref="RES1">  

          <title>Sample SCO</title>  

        </item>  

        <item identifier="SCO2" identifierref="RES2">  

          <title>Another Sample SCO</title>  

        </item>  

      </item>  

 

    </organization>  

</organiza tions>  

  

Resources 
SCORM content typically consists of web-delivered assets.  These assets may be HTML, 
images, Flash objects, audio, video, etc.  All of these assets are listed in the resources section 
of the manifest file.  A resource is a grouping of related assets. There are two types of 
resources: SCO resources and asset resources.  This is designated by the adlcp:scormType 
attribute in a resource.  A SCO resource contains the starting or "launch" point for a SCO 
along with a list of files and dependencies used by the SCO, while an asset resource 

Note: The schemaVersion designates the SCORM version and many LMSs read this 

value to determine which SCORM engine to apply during the runtime of a course. 

http://www.adlnet.gov/capabilities/scorm#tab-learn
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provides supporting 
materials which could also 
support other SCOs. The 
href attribute in the 
resource element is used to 
determine which file is 
initially delivered to the 
learner.  If a set of assets is 
shared by multiple SCOs, 
then an asset resource 
listing may be created to 
remove repetition of assets 
in the manifest file. The 
asset resource is 
referenced using the 
dependency element.  The following code shows a simple example of a manifest file having a 
resource for a SCO (SCO-RESOURCE) that has a dependency on another resource (LESSON-
COMMON).   
 

<organizations>  

    <organization>  

         <title>Example Course</title>  

         <item identifier="EXAMPLE - SCO" identifierref=" SCO- RESOURCE">  

              <title>Example SCO</title>  

         </item>  

    </organization>  

</organizations>  

<resources>  

    <resource identifier=" SCO- RESOURCE" adlcp:scormType="sco" type="webcontent"  

                        href="load.html" >  

       <file href="load.html" />  

       <file href="example.jpg" />  

       <file href="example.swf" />  

       <file href="example.mp3" />  

        <dependency identifierref=" LESSON_COMMON" />  

    </resource>  

    <resource identifier=" LESSON- COMMON" adlcp:scormType= "asset"  

                        type="webcontent" >  

       <file href="common/apiwrapper.js" />  

       <file href="common/common.js" />  

       <file href="common/logo.jpg" />  

    </resource>  

</resources>  

 

 
 

3.3.2 Content  

SCORM does not dictate the format of the content of a SCO.  It is typically standard web 
content that can be delivered in a web browser.   

Best Practice: Using dependencies is useful to reduce redundancy in the manifest file 

and keep it better organized. 

Best Practice:  An important attribute of the 

organization element is the 

adlseq:objectivesGlobalToSystem .  This tells the 

LMS how to scope the global objectives in the course. 

Global objectives are programmer-specified variables 

stored on the LMS which can be read and written by a 

SCORM 2004 course (see section on Tracking across 

SCOs using Global Objectives). Typically, it is a best 

practice to contain them in the content package and 

therefore a value of "false" should be used.  The 

default is "true," so it's impor tant to explicitly define 

this. 
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Best Practice:  It may be useful to 

organize the content into folders that are 

represented in the resources  section of 

the manifest file.  This will make it easier to 

repurpose and reorganize the content 

going forward. 

 

 

API Wrapper 
There are some required elements of this web content that make it a SCO.  A SCO must find 
an instance of the SCORM.  This is accomplished by including a special JavaScript file in the 
content's main HTML page.  This JavaScript file is sometimes called the API Wrapper.  It 
will be named differently depending on where you acquired this file.  For the context of this 
document, we will reference it as APIWrapper.js.  The functions referenced in this 
document will the ones provided in the APIWrapper.js file included in the starter template 
and in the Appendix (see SCORM 2004 API Wrapper). 
 
The APIWrapper.js file will locate the SCORM API instance and contains all the functions 
required for the content to communicate with the LMS.  These functions are standard 
JavaScript functions and may be used just like any other JavaScript functions in a web page. 
To be conformant, a SCO must make, at a minimum, two calls.  The first, doInitialize(),  must 
be called to initiate communication between the LMS and the SCO.  The second, 
doTerminate(), must be called at some point before the SCO exits.   The HTML of the 
simplest SCO might look like this: 
 

<html>  

  <head>  

    <script type =" text/javascript " s rc="APIWrapper.js">  

    <script type =" text/ javascript">  

    function doOnload() {  

        doInitialize();  

        doTerminate();  

    }  

    </script>  

  </head>  

  <body onload=doOnload () > 

    Hello World, I am a SCO  

  </body>  

</html>  

 

Content Organization  
SCORM does not impose any restrictions on the file structure of your content.  It only 
requires that certain non-content files exist in the package, including the imsmanifest.xml  

file and other schema related files (see 
Content Packages).  The imsmanifest.xml 
file must exist in the top-level, or root 
directory, of the Package Interchange 
Format (PIF) file, which is a zip archive. 
 
Even though SCORM lets you organize 
files however you wish, there are some 
suggestions that may help.  The content 
of a SCORM 2004 content package is 
organized in related groups called resources. These resources are defined and referenced 
in the manifest file.  

http://www.adlnet.gov/capabilities/scorm#tab-learn
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Here is the example we used in the Content Packages section:  
 

<organizations>  

    <organization>  

         <title>Example Course</title>  

         <item identifier="EXAMPLE - SCO" identifierref=" SCO- RESOURCE">  

              <title>Example SCO</title>  

         </item>  

    </organization>  

</organizations>  

<resources>  

    <resource identifier=" SCO- RESOURCE" adlcp:scormType="sco" type="webcontent"  

              href="load.html" xml:base="content/" > 

       <file href="load.html"   />  

       <file href="example.jpg" />  

       <file href="example.swf" />  

       <file href="example.mp3" />  

        <dependency identifierref=" LESSON_COMMON" />  

    </resource>  

    <resource identifier=" LESSON- COMMON" adlcp :scormType="asset"  

              type="webcontent" xml:base="content/" > 

        <file href="common/apiwrapper.js" />  

       <file href="common/common.js" />  

       <file href="common/logo.jpg" />  

    </resource>  

</resources>  

 

In this example, we have one SCO and two Resources.  A good plan would be to organize the 
content into folders, with each folder corresponding to a Resource.  
 
Another tip is to put all the content you create into a separate folder, named content or 
something similar.  So, in this example, we would have:  
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This structure makes it easy to keep everything organized and to be prepared for any 
repurposing or reuse that may be in your future plans. 

 
 

 
 
 

 

 

Best Practice:  When possible, remove the redundancy of duplicated files in the 

content package. Use the dependency element (see Content Packages section and CAM 

3.6.2) in the resource XML to encapsulate common resources and reuse within the 

content package. 

 

Note: Many tools will handle all this organization for you.  However, be aware that not 

everyone will use the same tools as you do, so do what you can to keep the file structure 

and organization neat and clean. 
































































































































































