
1.  Introduction 
 
Electronic learning or e-learning is a general term used to refer to computer 

enhanced learning. E-learning has become a major part of the education today. E-

learning systems include learning content and also the infrastructure that allows 

content to be created, stored, accessed and delivered. E-learning systems are also 

known as Learning Management Systems (LMS) or Virtual Learning 

Environments (VLE). As more and more learning providers begin to deliver 

learning online, these infrastructure need to be more customized and flexible.  

 

Content creation for e-learning systems has become more popular in recent past as 

an increasing number of instructors are involved in creating courses for the learning 

providers. Basically there are two ways in creating e-learning content for the web.  

 

I. Writing the content and the HTML code that renders the page in a web 

browser. 

II. Using web page authoring tools as follows (also known as authorware).  

Dreamweaver 

Adobe PageMill 

Netscape Composer 

Microsoft FrontPage 

  

The first approach is obsolete now since it requires a fair bit of technical 

knowledge in HTML. In the second approach, authors work with page layout 

software, in which the author only positions text and images and letting the 

software to generate the HTML web pages. It is time consuming and cumbersome 

for average teachers to create online course material using these web authoring 

tools. Further these tools don’t allow the teachers to include mathematical 

expressions in the generated web pages. Therefore it is difficult for teachers to add 

mathematical content in the online course material. 
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1.1. Objectives and Motivation 
 
This research proposes the development of an open source web authoring tool with 

the specific goal of helping teachers for creating e-learning content directly from 

MS Word documents. This tool avoids teachers in spending time and energy using 

complicated web authoring tools.   The tool is named as CourseEditor and it would 

serve as a starting point for developing a low cost alternative to the expensive and 

complex commercial tools available today. This tool will mainly focus on the 

following objectives:  

I. Authoring for MathML – allow mathematical expressions to be included 

in web pages as MathML 

II. Ease of use – non technical users should be able to easily create the e-

learning content 

III. Cross browser support – generated web content should be able to publish 

in a browser neutral way 

IV. Open source software – source code should be freely available for 

general public 

V. SCORM compliance – generated web content should be conformed to 

the SCORM specification 

VI. Create content offline – authors should be able to create the e-learning 

content offline 

1.1.1. Authoring for MathML 
 
MathML (Mathematical Markup Language) is a product of W3C Math working 

group [1]. MathML is a low-level specification for describing mathematics as a 

basis for machine to machine communication. It provides a much needed 

foundation for the inclusion of mathematical expressions in web pages. Since 

HTML tags don’t support to mark up mathematical expressions, authors have 

resorted to using images or PDF documents in technical documents which have a 

mathematical or scientific content. 

 

MathML can be used to encode both the presentation of mathematical notation for 

high-quality visual display, and mathematical content, for applications where the 
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semantics play a key role such as scientific software or voice synthesis. MathML is 

cast as an application of XML [1]. Following are some of its benefits over other 

formats [2]: 

 

I. MathML display matches the surrounding text, including font, size and 

color scheme. Changing the font size in the browser scales MathML along 

with text, unlike web pages using images to display expressions. 

II. MathML markup is a part of the HTML or XHTML source. Therefore 

MathML expressions are easier to edit and maintain than equation images. 

III. MathML has built-in interactivity features such as roll-over highlights, 

tooltip messages, and toggling of sub expressions. MathML expressions can 

also be manipulated via JavaScript to create powerful dynamic effects. By 

contrast, almost no interactivity beyond standard hyperlinks is possible with 

PDF or equation images. 

IV. MathML expressions can be cut from web pages and pasted into any 

MathML-aware applications. Such interoperability is not possible with PDF 

or equation images. 

V. MathML is more accessible than other formats for the people with 

disabilities. 

VI. MathML allows math searching on the Internet. 

 

Web authoring tools today, don’t support the mathematical content as MathML. 

Most of them drop the math expressions from the generated web pages or throws 

and error during the web page conversion process. Some of them convert the math 

expressions to images and insert them in the web pages. Therefore this research 

focuses on developing the tool with the capability of converting mathematical 

expressions into MathML “islands” in web pages. 

 

1.1.2. Ease of Use 
 
Most current web authoring tools for course content creation are complex and 

requires considerable amount of time, money and energy in developing course 
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contents. E-learning content authors are most of the time teachers. They can be 

considered as non technical users. Therefore it will be difficult for them to learn 

and write HTML in text editor and use them in a browser to preview them. 

 

A template can be a good answer for people who are less comfortable with the 

design and layout aspects of web site authoring. A template is a basic HTML file 

with the codes for page and typographic layout already in place. To use a template 

it requires only filling the content. But it restricts the users from creating custom 

web pages to cater if there are any specific requirements. 

 

Microsoft Office Word (MS Word) is vastly popular software among the computer 

users. It doesn’t require any special IT skills to generate documents using MS 

Word. Therefore proposed tool uses MS Word as the editing software. It allows 

leveraging the rich set of features for math typesetting along with the high user 

friendliness. For an Example, MS Word 2007 math equations have high quality 

display and typography. It uses TEX standards making it ideal for creating scientific 

documents. 

 

Use of MS Word documents allows separating the content from the LMS while 

supporting standard delivery of them. Also it allows sending the content 

electronically (e.g. via email) to be updated by authors. Hence it does not require 

the user to be online while creating the course content.  

 

MS Word has a built in Internet assistant which has the “Save as Web Page” 

feature to convert an MS Word document to an HTML web page. This option in 

MS Word produces very dense Microsoft-specific HTML code that often needs to 

be cleaned up. In addition, using MS Word's "Save as Web Page" will also reveal 

potentially sensitive information about the document author and past document 

revisions, unless this information is removed from the MS Word generated HTML 

file.  

 

 4



Word's “Save as Web page” capability falls far short of the mark because there are 

some basic differences between what's appropriate for a printed document and what 

works on the web. Saving a Word document into an equivalent HTML file is only 

the first step in a long and complicated publishing process. For example we may 

need to automatically break a long document into separate pages based on the 

headings in the document and link the pages together with graphical or text-based 

navigation links so the user can page through the text. Also it may be necessary to 

create an online table of contents. Therefore MS Word “Save as Web page” feature 

is not appropriate in this context. The proposed CourseEditor bypasses these 

completely and generates simple, clean XML and HTML code that is validated 

against W3C standards. 

 

1.1.3. Cross Browser Support  
 
Most of the existing software renders MathML in a browser specific way. 

Therefore it becomes a major obstacle in passing information in MathML for a 

larger audience. The proposed tool intends to render the MathML content in 

accordance with the W3C standards and guidelines and therefore it will be 

viewable in multiple browsers. 

 

1.1.4. Open Source Software 
 

Generally, open source refers to software whose source code is freely available 

from its original form. The web authoring tool presented here is also coming under 

open source software letting others to change or add features. Hence the ultimate 

goal will be a feature rich web authoring tool which can compete with commercial 

tools. 

 

1.1.5. SCORM Compliance 
 
The Shareable Content Object Reference Model (SCORM) uses existing 

specifications to standardize the interface between web based content and web 
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based learning technology systems such as LMSs. It is an initiative by Advanced 

Distributed Learning [3]. SCORM is an XML-based frasmework used to define and 

access information about learning objects so they can easily be shared among 

different LMSs. LMS software automates training event administration through a 

set of services: 

 

I. Launches learning content 

II. Keeps track of learner progress 

III. Sequences learning content 

 

SCORM fosters creation of reusable learning content within a common technical 

framework by providing a set of guidelines, specification and standards. Shareable 

content objects (SCOs) are individual, units of learning that may be combined to 

create a course of study.  Proposed web authoring tool generates the web content 

according to the SCORM specifications. Hence the generated content can be 

tracked by LMS software like Moodle. 

 

1.1.6. Create Content Offline  
 

During the process of creating web content through most of the LMSs, it’s required 

to be online. This becomes a difficult and costly task for authors who have low 

Internet bandwidth connections and also it makes impossible for the authors who 

don’t have Internet connection at all. Therefore the proposed tool should be able to 

create the course content offline. 

 

1.2. Review of the Existing Tools 
 
Several commercial/non-commercial web authoring tools and math typesetting 

tools were reviewed during the initial stage of this research. Each of their features 

and functionality were evaluated before selecting the tools, technologies and the 

functionality to be included in the proposed web authoring tool.  
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 CourseGenie is a commercial web authoring tool from Horizon Wimba [4] which 

helps to take course material in MS Word 2003 format and efficiently transform it 

into a dynamic online course. CourseGenie completely use the macro programming 

techniques to generate the course content directly from the MS Word 2003 

documents. Most elements of MS Word files such as text, bullet points, tables, bold 

italics will transfer readily into CourseGenie. This tool also allows creating the 

SCROM packages in compliance with the SCORM 1.2 and SCORM 1.3 

specification.  

However the main drawback of this tool is the incapability in handling 

mathematical expressions. If the source MS Word document contains any 

mathematical expressions, it throws a runtime error during the conversion process. 

This is common to almost all the existing commercial web content creation tools. 

 

Apart from the web authoring tools, several existing open source math typesetting 

tools were evaluated to see the feasibility of incorporating them in the proposed 

tool. But at that time none of them were stable or matured enough in math 

typesetting functionality to be considered in incorporating with the proposed tool. 

 

 

1.3. Overview of the Dissertation 
 
This dissertation is divided into following chapters: 

 

Chapter 2: MathML on Web 

Provides an introduction to MathML and the structure of MathML 

expressions in web pages 

 

Chapter 3: Microsoft Office Word as the Editor 

Describes the features available in different Microsoft Word versions and 

the data formats used in those versions. This chapter also discusses about 

the Word automations techniques to generate and manipulate MS Word 

documents. 
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Chapter 4: Shareable Content Object Reference Model (SCORM) 

Provides an overview to SCORM and to the behavior of Shareable Content 

Object (SCO) behavior 

 

Chapter 5: System Design, Implementation and Testing 

Provides a detail description on the system design, implementation and the 

testing of the proposed tool  

 

Chapter 6: Analysis and Discussion 

 Discuss about the results of the research. 

 

Chapter 7: Conclusion 

 Contains the overall summary and discuss about the possible future work 
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