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Abstract

The modern day mobile phone user is experiencing dramatic change in what they can use their mobile phones for. The mobile telecommunications industry is undergoing a transition as mobile phone usage moves towards data services operating on mobile handsets and networks. Device capability and sophistication has greatly increased allowing subscribers to enjoy premium content and data services on their mobile devices. This paper presents the technical aspects experienced in developing a mobile learning application, specifically designed for users on the move.
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1. Introduction

The personal computing paradigm has evolved since the days of the mainframe system to modern day mobile computing using laptops but more commonly handheld mobile devices. Sales figures for 2004 state that an increase in sales continues with handset sales expected to reach 600 million, (Source: The Register, June 2004). Sales for PDAs reach about 11 million yearly (Source: The Economist, October 2003) and smart phone sales are surging dramatically. A recent consumer survey confirmed that more than 8 out of 10 (81%) (Source: Macromedia, August 2005). U.S. adults currently own a mobile phone.

The desktop computing and Internet model heavily influence mobile phone usage as applications become possible to deploy on handsets and industries move towards the mobile platform as the ubiquitous medium for distribution of their products and services. These new systems require purpose-built applications, as users have ever increasing expectations of computational capabilities while on the move. Today, it is expected that desktop functionality is available to us when mobile. Mobile content is a topic receiving increasing attention. 

With the advent of powerful new mobile phones running on more advanced networks, wireless carriers, content developers, for example m-Learning, and handset manufacturers are bringing to market a range of new devices and applications. The mobile industry sees great opportunity but also faces significant challenges in deploying these products. Key among these challenges is the ability to quickly and easily create, deploy and manage content and applications ranging from the mobile phone user interface to vibrant and user-demanded rich applications. Worldwide mobile phone shipments are expected to reach over 930 million units in 2009. It is critical that wireless carriers, content developers, and handset manufacturers have the tools they need to quickly respond to challenges of this complex and growing mobility market.
There are many sets of tools and libraries that developers can use to create rich applications for mobile devices. This paper provides an overview of the Macromedia Flash Lite development environment and the technical aspects encountered developing mobile learning courseware for the Sony Ericsson p910 smart phone device.

2. The Application

The Leonardo Da Vinci mLearning research programme supported by the European Commission, and led by Ericsson Education Ireland, proposes to develop and trial mobile learning (m-learning) courses for current and new mobile handsets. 

The previous implementation of mobile learning material for this project was a web-based presentation of a module of existing instructor led, formal training material. The application consisted of approximately 3 hours material of text, graphics and questions, incorporated scrolling and was designed to provide mobile learning capabilities for the WCDMA RAN Overview course. The material was installed on a web server and accessed through a website custom designed for the Sony Ericsson p900 smart phone. The p900 supports the Opera browser for smart phones and provided the browsing capabilities to the web site and subsequently access to the learning material. The browsing sessions were accessed over a GPRS network, with the network providing a wireless session between the Sony Ericsson p900 opera client and the learning content served up by the web browser.

Testing the application provided very positive results however a number of difficulties were encountered with the major areas of difficulty being

( Intermittent connection and slow connection rates and application response delays. The response rate to user input was often slow causing frustration for the user. 

( The cost encountered each time the material is viewed can be quite expensive.


( Text input speed and difficulty in stylus navigation and scrolling.

( The course duration, material complexity was quite demanding in the attention required by the user and the scenario mobile learning is envisaged to be most frequently used, for example short journeys and commutes.
To respond to these difficulties a second application was developed using a different development tool, Macromedia Flash Lite. The aim was develop a shorter course with a higher level of technical detail as the subject matter and provide a simpler user interface and more intuitive interaction. The course module would be developed in a downloadable module and stored locally on the phone. 

3. The Device 

The test device used when developing the m-learning materials was the Sony Ericsson p900 and p910i smart phone. 

	A smart phone is a term to characterize a high specification wireless handset with additional computer features typically not associated with standard handsets. A smart phone could be best described as a high-end phone with converged PDA features which may include: 

· Personal information management

· LAN connectivity

· Graffiti style data entry

· Local data transfer between phone set and computers

· Remote data transfer between phone set and computers

· Remote control of computers

· Remote control of home or business electronic systems
· Wireless e-mail, Internet, Web browsing, and fax
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Figure 1. The Sony Ericsson p910 Smart phone
Handset manufacturers, which at one time only customized their devices to ensure network compatibility in different regions, must now manufacture to meet extensive specification lists on a handset-by-handset and carrier-by-carrier basis. Implementing such extensive customization, however, is a complicated task that is sure to grow increasingly more difficult as the market matures. Today, handset manufacturers can choose from an extensive range of options, ranging in features which include at least three types of displays, seven screen resolutions, six bit depths, five camera capture resolutions, four form factor designs, two application environments, and four high-level operating systems (Palm OS, Microsoft Windows Mobile, Symbian, and Linux) Each handset manufacturer utilizes a variety of different combinations within its lineup in order to provide a unique and compelling experience for the consumer. We are now extending the user experience to include education and training materials for mobile learning.

Where an operator, content developer or handset manufacturer is developing an application the complexity involved in creating and deploying time-sensitive and user-valuable content is extremely high. All players in the mobile chain, therefore, find themselves in need of a solution that allows them to quickly develop, deploy, maintain, and update multiple forms of content that work across an entire product portfolio and are adaptable to a variety of demands. 

Mobile phone users tend to be quite unforgiving in their initial assessment of new services. As the mobile telecoms world migrates towards data services deployed on networks and handsets, today’s users have extremely high telecoms grade performance expectations with regard to mobile services and applications. Mobile data service is not the Internet. Subscribers tend to reject new applications within two or three trials if this performance is not met. It is therefore advisable, when creating any new applications, mobile learning in this example, to give users the service they want, make it work, make it easy to use and to make it easy to pay for, so that the subscriber has a full understanding of exactly how the content or service is charged for should a charge apply.

4. Developing the Application  

4.1 
Service Layer: An Introduction

The second course designed for mobile learning implemented was an instructor led series of presentations or technical snapshots. The aim of the snapshot series is to provide an insight to new business areas, concepts, technologies or hot topics. 

The course content for the second learning object was designed with less formal education requirements than the previous courseware. The aim was to provide useful and appealing learning options to cater for all users on “nice to know” information. By creating material based on the snapshot series of presentations and making it available in a blended environment, it was anticipated the material would be used by students at times that were convenient for them, such as work commutes, airports etc and when in transit.

Awareness of the learning materials available is promoted through an mLearning website or content portal, through e-mail, communication with colleagues and device interaction, for example messaging, USB memory sticks and using the mobile device in conjunction with the PC and other devices. 

The course material is part of self-paced learning, which runs continuously as part of career and professional development. Some assumptions are made surrounding the usage of such learning materials and the devices used for testing.

( The material, mobile device and m-learning environment is generally geared towards short and spontaneous study periods.

( A basic understanding of subject matter is already established before accessing the mobile courseware and the context of the courseware or learning material is understood.

( Users have an understanding of how a smart phone operates. 

( The courseware is designed as an introduction, to prompt investigation and further blended learning by the user and is viewed as a catalyst in the learning process.

The course material consists of 87 screens displaying text, audio and graphical content. An interactive help feature is available by allowing the user to click on a diagram or graphic for further explanation. A self-paced questionnaire accompanies the material as a separate module.  Navigation is purposely reduced to forwards and backwards navigation only.

( Given the nature of the material, its compact size and that it is designed with the mobile device in mind it is envisaged that the mobile learning culture will be promoted through communication amongst users and sharing of the material would be community based, similar to the popular blogging communities on today’s web.

Information and knowledge sharing would be a result of the material being developed and made available and then being shared with friends and colleagues. The user would build up a knowledge network consisting of available courseware and a group of peers or colleagues with similar interest areas. Information could be exchanged through MMS, e-mail and PC distribution. The user simply “loads up” their device with courseware and has it available for instant and mobile use.

( A more formal approach could be adopted when selecting future training modules and courseware

4.2
Macromedia Flash MX Professional 2004
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Figure 2. Macromedia Flash MX Professional 2004

Macromedia Flash Lite is the Macromedia Flash profile developed specifically for

Mobile devices. The Macromedia Flash platform, the foundation upon which Flash

Lite is based, was created to enable content developers to easily and rapidly deploy content to mobile devices, from handheld devices to traditional mobile phones to smart phones. Flash Lite leverages Flash technology to provide a deeper multimedia experience and, by means of Over-the-Air (OTA) update capability, allows for dynamic content creation and distribution. 

Additionally, Flash Lite can perform background downloading and caching, a feature that helps to reduce problems generated by wireless network latency issues. Flash Lite has been deployed by a number of leading operators, including KDDI, NTT DoCoMo, T-Mobile, and Vodafone KK, and handset manufacturers, including Sony Ericsson, Nokia, Samsung and more.

While Macromedia’s Flash Player is capable of running on high-end mobile devices,

Flash Lite provides a smaller, lighter profile for devices with a low hardware footprint. For example, memory or processor restricted mass-market mobile devices. 

Once a device supports the Flash Lite player wireless operators, content developers, and handset manufacturers can deploy Flash Lite content across devices with varying OS, processor, browser, and screen size configurations. This facilitates the implementation of a standard user interface across these devices. Additionally, this standard user interface can be modified separately from the actual Flash Lite, allowing for over-the-air updates and dynamic content creation.
4.3 ActionScript 

Creating Flash Lite content requires Macromedia Flash MX Professional 2004, (see Fig 2). Content is created frame by frame and text, graphics, motion graphics or animation and sound can all be manipulated to create end-user content. Each frame is controlled by a timeline. Further content creation, user interaction and navigation can be achieved using Action Script. ActionScript is an object-oriented programming language that is designed specifically for Web site animation. ActionScript makes it possible for developers to create onscreen environments such as games, tutorials, and e-commerce applications that can respond to user input through the keyboard or mouse. ActionScript is an event-driven  language and reacts to triggered events such as key press or stylus input from a mobile device.  ActionScript was modelled on ECMA (European Computer Manufacturers Association)-262, an international standard for JavaScript. In the Flash 5 version, new ActionScript syntax, conventions, and features were introduced that make it similar to JavaScript, which in turn makes the language automatically familiar to most Web developers. Flash 5 also includes a new ActionScript editing environment that automates editing tasks and reduces development time.  However Action Script for Flash Lite supports Action Script functionality for Flash version 4.

The following Action Script commands allow you to implement some basic user interaction and provide an interface for mobile content. For further implementation details, visit the Leonardo DaVinci research project Mobile Learning: The Next Generation of Learning homepage. The courseware source file for the learning material produced for this project is located here, titled Service Layer: An Introduction.
4.3.1 GoToandPlay( );
Availability

Flash 2.

Usage

gotoAndPlay([scene:String,] frame:Object) : Void
Parameters

scene An optional string specifying the name of the scene to which the playhead is sent.

frame A number representing the frame number, or a string representing the label of the frame, to which the playhead is sent.

Returns

Nothing.

Description

Function; sends the playhead to the specified frame in a scene and plays from that frame. If no scene is specified, the playhead goes to the specified frame in the current scene.

You can use the scene parameter only on the root Timeline, not within Timelines for movie clips or other objects in the document. 

Example

In the following example, a document has two scenes: sceneOne and sceneTwo. Scene one contains a frame label on Frame 10 called newFrame and two buttons, myBtn_btn and myOtherBtn_btn. This ActionScript is placed on Frame 1, Scene 1 of the main Timeline. 

stop();

myBtn_btn.onRelease = function(){

  gotoAndPlay("newFrame");

};

myOtherBtn_btn.onRelease = function(){

  gotoAndPlay("sceneTwo", 1);

};

When the user clicks the buttons, the playhead moves to the specified location and continues playing.
4.3.2 GoToandStop( );

Availability

Flash 2.

Usage

gotoAndStop([scene:String,] frame:Object) : Void
Parameters

scene An optional string specifying the name of the scene to which the playhead is sent. 

frame A number representing the frame number, or a string representing the label of the frame, to which the playhead is sent.

Returns

Nothing.

Description

Function; sends the playhead to the specified frame in a scene and stops it. If no scene is specified, the playhead is sent to the frame in the current scene.

You can use the scene parameter only on the root Timeline, not within Timelines for movie clips or other objects in the document.

Example

In the following example, a document has two scenes: sceneOne and sceneTwo. Scene one contains a frame label on Frame 10 called newFrame, and two buttons, myBtn_btn and myOtherBtn_btn. This ActionScript is placed on Frame 1, Scene 1 of the main Timeline:

stop();

myBtn_btn.onRelease = function(){

  gotoAndStop("newFrame");

};

myOtherBtn_btn.onRelease = function(){

  gotoAndStop("sceneTwo", 1);

};

When the user clicks the buttons, the playhead moves to the specified location and stops.
4.3.3 NextFrame( );

Availability

Flash 2.

Usage

nextFrame() : Void
Parameters

None.

Returns

Nothing.

Description

Function; sends the playhead to the next frame.

Example

In the following example, when the user presses the Right or Down arrow key, the playhead goes to the next frame and stops. If the user presses the Left or Up arrow key, the playhead goes to the previous frame and stops. The listener is initialized to wait for the arrow key to be pressed, and the init variable is used to prevent the listener from being redefined if the playhead returns to Frame 1.

stop();

if (init == undefined) {

  someListener = new Object();

  someListener.onKeyDown = function() {

    if (Key.isDown(Key.LEFT) || Key.isDown(Key.UP)) {

      _level0.prevFrame();

    } else if (Key.isDown(Key.RIGHT) || Key.isDown(Key.DOWN)) {

      _level0.nextFrame();

    }

  };

  Key.addListener(someListener);

  init = 1;

}

4.3.4 PrevFrame( );

Availability

Flash 2.

Usage

prevFrame() : Void
Parameters

None.

Returns

Nothing.

Description

Function; sends the playhead to the previous frame. If the current frame is Frame 1, the playhead does not move.

Example

When the user clicks a button called myBtn_btn and the following ActionScript is placed on a frame in the Timeline for that button, the playhead is sent to the previous frame:

stop();

this.myBtn_btn.onRelease = function(){

  prevFrame();

};
4.3.5 FSCommand2("FullScreen", true);

Availability

Flash Player 3.

Usage

fscommand("command", "parameters")
Parameters

command A string passed to the host application for any use, or a command passed to Flash Player.

parameters A string passed to the host application for any use, or a value passed to Flash Player. 

Returns

Nothing.

Description

Function; lets the SWF file communicate with either Flash Player or the program hosting Flash Player, such as a web browser. You can also use the fscommand() function to pass messages to Macromedia Director, or to Visual Basic, Visual C++, and other programs that can host ActiveX controls.

Usage 1: To send a message to Flash Player, you must use predefined commands and parameters. The following table shows the values you can specify for the command and parameters parameters of the fscommand() function to control a SWF file playing in Flash Player, including projectors.

	Command
	Parameters
	Purpose

	quit 
	None 
	Closes the projector.

	fullscreen 
	true or false
	Specifying true sets Flash Player to full-screen mode. Specifying false returns the player to normal menu view.

	allowscale 
	true or false
	Specifying false sets the player so that the SWF file is always drawn at its original size and never scaled. Specifying true forces the SWF file to scale to 100% of the player.

	showmenu 
	true or false
	Specifying true enables the full set of context menu items. Specifying false dims all the context menu items except About Flash Player.

	exec 
	Path to application 
	Executes an application from within the projector.

	trapallkeys 
	true or false
	Specifying true sends all key events, including accelerator keys, to the onClipEvent(keyDown/keyUp) handler in Flash Player. 


The exec command can contain only the characters A–Z, a–z, 0–9, period (.), and underscore (_). The exec command runs in the subdirectory fscommand only. In other words, if you use the fscommand exec command to call an application, the application must reside in a subdirectory named fscommand. 

Usage 2: To use the fscommand() function to send a message to a scripting language such as JavaScript in a web browser, you can pass any two parameters in the command and parameters parameters. These parameters can be strings or expressions and are used in a JavaScript function that handles, or catches, the fscommand() function. 

In a web browser, the fscommand() function calls the JavaScript function moviename_DoFScommand in the HTML page containing the SWF file. The moviename is the name of the Flash Player as assigned by the NAME attribute of the EMBED tag or the ID property of the OBJECT tag. If you assign the Flash Player the name myDocument, the JavaScript function called is myDocument_DoFScommand. 

Usage 4: In Visual Basic, Visual C++, and other programs that can host ActiveX controls, the fscommand() function sends a VB event with two strings that can be handled in the environment’s programming language. 

Example

In the following example, the fscommand() function sets Flash Player to scale the SWF file to the full monitor screen size when the fullscreen_btn button or unfullscreen_btn is released:

this.fullscreen_btn.onRelease = function() {

  fscommand("fullscreen", true);

};

this.unfullscreen_btn.onRelease = function() {

  fscommand("fullscreen", false);

};

The following example uses the fscommand() function applied to a button in Flash to open a JavaScript message box in an HTML page. The message itself is sent to JavaScript as the fscommand parameter. 

You must add a function to the HTML page that contains the SWF file. This function, myDocument_DoFSCommand, sits in the HTML page and waits for an fscommand() function in Flash. When an fscommand is triggered in Flash (for example, when a user presses the button), the command and parameter strings are passed to the myDocument_DoFSCommand function. You can use the passed strings in your JavaScript or VBScript code in any way you like. In this example, the function contains a conditional if statement that checks to see if the command string is "messagebox". If it is, a JavaScript alert box (or “message box”) opens and displays the contents of the parameters string.

function myDocument_DoFSCommand(command, args) {

  if (command == "messagebox") {

    alert(args);

  }

}

In the Flash document, add the fscommand() function to a button:

fscommand("messagebox", "This is a message box called from within Flash.")

You can also use expressions for the fscommand() function and parameters, as in the following example:

fscommand("messagebox", "Hello, " + name + ", welcome to our website!")

To test the SWF file, select File > Publish Preview > HTML.

Note: If you publish your SWF file using the Flash with FSCommand template in the HTML tab of the Publish Settings dialog box, the myDocument_DoFSCommand function is inserted automatically. The SWF file’s NAME and ID attributes will be the filename. For example, for the file myDocument.fla, the attributes would be set to myDocument.

4.3.7 On(press)

Availability

Flash 2. Not all events are supported in Flash 2.

Usage

on(mouseEvent) {
  // your statements here

}
Parameters

statement(s) The instructions to execute when the mouseEvent occurs.

A mouseEvent is a trigger called an event. When the event occurs, the statements following it within curly braces ({ }) execute. Any of the following values can be specified for the mouseEvent parameter:

· press The mouse button is pressed while the pointer is over the button. 

· release The mouse button is released while the pointer is over the button. 

· releaseOutside While the pointer is over the button, the mouse button is pressed and then rolls outside the button area just before it is released. Both the press and the dragOut events always precede a releaseOutside event. 

· rollOut The pointer rolls outside the button area. 

· rollOver The mouse pointer rolls over the button. 

· dragOut While the pointer is over the button, the mouse button is pressed and then rolls outside the button area. 

· dragOver While the pointer is over the button, the mouse button has been pressed, then rolled outside the button, and then rolled back over the button. 

· keyPress ("key") The specified keyboard key is pressed. For the key portion of the parameter, specify a key code or key constant. You can use this parameter to intercept a key press, that is, to override any built-in behavior for the specified key. The button can be anywhere in your application, on or off the Stage. One limitation of this technique is that you can't apply the on() handler at runtime; you must do it at authoring time. 

Event handler; specifies the mouse event or keypress that triggers an action. 

Example

In the following script, the startDrag() function executes when the mouse is pressed, and the conditional script is executed when the mouse is released and the object is dropped:

on (press) {

  startDrag(this);

}

on (release) {

  trace("X:"+this._x);

  trace("Y:"+this._y);

  stopDrag();

}

4.4 Managing Graphics in Macromedia Flash MX Professional

Flash is typically used to build up movies and animations frame by frame. A movie is a collection of scenes and a scene is a single frame or an animated sequence of frames. The actual content - static graphics, motion graphics, text and audio are managed and formatted within the Flash MX Professional studio. Graphics used for animation are created in conjunction with web development tools such as Adobe Photoshop to optimise graphics format, appearance and file size and for graphics editing such as color enhancement, fades and cropping and graphic creation.

It is necessary to obtain a device template for the handset you are creating content for. Some supported device templates are included with Flash MX Professional and are attainable when creating a new file. 


From the toolbar choose - File -> New -> Templates -> Mobile Devices.

When graphics have been created it is necessary to import them in to the library, which manages the graphical content in Flash Lite. 


From the toolbar choose - File -> Import -> Import to Library

This will display a Windows File explorer to navigate to your content. Once a file is imported to the Flash studio, it can be dragged on to the stage, the stage depicts the screen size of the device you are designing for. These files comprise the overall movie and are compressed in size to accommodate the mobile device when the Flash Lite movie is published through Flash MX Professional.

Graphics and movie objects, known as symbols in Flash, are displayed on the stage can have graphic, button or movie properties.  To alter the properties of a graphics object, place it on the stage from the library, and then right click on the object. In the pop up menu choose swap symbol. This will allow you to specify the symbol name and it’s behavior as a static graphic, a movie or animation or a button. This brings motion and interaction to your content. A button requires accompanying action script code to implement interactivity or event driven actions, (see section 4.3).
5. Downloading the Flash Lite player

In the desktop environment web browsers typically provide plug-in support for the Macromedia flash player thus enabling web sites to embed appealing flash design and animation within their pages. The browser support for the Flash player removes the necessity for the user to install and configure the Flash players themselves. Thus Flash content designed for websites can be embedded as an object in a webpage and viewed once the browser has a plug-in configured or installed. The Flash player or plug-in is available as freeware. 

For mobile devices however, the Flash Lite player is licensed per supported device. Device support is manufacturer specific and only a subset of each manufacturers device portfolio currently supports the Flash Lite player. The business model being adopted by Macromedia is to license the player to handset manufacturers, making the Flash Lite player available as a default on any new handsets sold that support Flash Lite. A number of major handset manufacturers have announced such licensing agreements with Macromedia.

However at present, although device support exists the Flash Lite player must be licensed as software to be installed on the phone. The player is non-transferable and must be licensed to each device you wish to develop, test or view content with and is specific to the devices IMEI number you supply when you purchase the player. 

Macromedias response to this current scenario is that the player is being licensed in the developer’s domain for a nominal fee, which is appropriate to R&D efforts for Flash developers. The aim is not to place the responsibility on mobile phone subscribers to source and download the Flash Lite player but to have it available as a feature on a new phone once licensed by the handset manufacturer. To avail of the Flash Lite player a subscriber must upgrade their device. Ultimately the goal for Macromedia is to have its player licensed on all or the majority of new handsets.

The supported devices can be viewed here.

Downloading the Flash Lite player and installing it on a supported device will enable you to view flash content stored locally on the phone. The following procedure explains downloading the Flash Lite player.

1.
It is necessary to decide if your device supports the Flash Lite player or not. Supported devices are listed at this location.

2.
Once you have decided your device will support the Flash Lite player, visit http://www.macromedia.com/software/Flash Lite and follow the link to purchase the player here.

3.
As the player is licensed per device it is necessary to provide the IMEI number for the mobile handset you wish to install the player on. The IMEI number is short for International Mobile Equipment Identity, a unique number given to every single mobile phone, typically found behind the battery. IMEI numbers of cellular phones connected to a GSM network are stored in a database (EIR - Equipment Identity Register) containing all valid mobile phone equipment. To retrieve the IMEI number, type *#06# on the handset and press call to retrieve the number. 
4.
It is then possible to download the Flash Lite player for your phone. The downloaded file will be a .sis file, which you download to your PC.

6. Installing the Flash Lite Player and Future Content

Once the .sis file has been downloaded to a PC it is necessary to move the file to the phone for installation. This is achieved through either a memory card, USB docking station connection, Bluetooth or an Infrared connection on the phone.  Once the file is located on the phone, you can select the file and begin the installation.

The phone is now configured to support Flash Lite content and .swf flash movie files. These files are available as freeware on galleries and exchanges on the web or you can create your own content with using the Flash studio.

To view content it is necessary to create a new directory called Flash within the document directory on your phones file system. The phones root directory consists of five sub-directories. Select Document and create the new sub-directory Flash. All future flash movie files (.swf) must be stored at this location.

Figure 3 below shows the SonyEricsson p900 smart phone as viewed through the accompanying USB cradle, in Microsoft Windows Explorer. The cradle allows users file transfer between a P.C and the p900 smart phone.

The directory structure to stored content is located at My p910\Phone Memory\Document\Flash. It is from this location that all Flash Lite content, .swf movie files are launched by the flash player. The user can simply navigate through the phones file system with a stylus in a similar Graphical User Interface to Microsoft Windows.
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Figure 3. The P900 filesystem
7. Development Technologies

Chief among the challenges facing content developers is the substantial difficulty involved in efficiently creating time-sensitive content that fully leverages the mobile phone’s unique and powerful always-on, always-connected capabilities. While WAP and Web browsing functionality is increasingly prevalent on mobile phones, those platforms severely limit the form and type of data capable of being displayed and therefore leading to slow adoption by consumers and enterprises alike. Instead of a rich platform complete with interactive multimedia, background downloading, and applications that integrate and respond to user-configured data, the mobile phone is still, by and large, a statically driven, one dimensional platform with limited navigation and display options as well as exasperating data usage experiences.

Additionally, while many promising applications leverage environments such as Java

or BREW, the application development process for these platforms often requires

strong technical skills beyond the current skill set of the average content developer.

This demand for software engineering proficiency has had the unfortunate effect of

limiting the population of available content developers to a select group, thereby

shutting out a significant number of competent designers who may be unable or

unwilling to invest in the software engineering and mobile-specific technology skills

necessary to compete in the current market.

Without tools that allow for the creation of compelling content in a non-technically

complex and platform-independent development environment, the number of

developers who can bring innovative new applications and content to the mobile
space will remain limited. 
8. Distribution of content

Considering the compressed file size of Flash Lite movie files content distribution can be achieved through a number of distribution media. 

( From PC to handset, via a USB cradle or docking station.

( From PC to handset, via Bluetooth or infrared technology.

( From PC to handset, via memory card.

( From content server / portal via mobile network download

( From handset to handset via Bluetooth or Infrared technology.

( From handset to handset via mobile messaging such as MMS (Multi-media  messaging).

Typically content creators would host content for distribution to users through content servers or portals. The user can download content to the PC, which is then loaded on to the handset or directly download content onto the handset. Further peer-to-peer distribution would be achieved through mobile messaging and transmission.
9. Conclusion

The smart phone presents many obstacles and complexities when designing content that is desirable for use by a student, user or subscriber but it also presents obstacles for content creators and multi-media developers to commercially produce. 

It is just as important to re-design existing content for a mobile device as opposed to simply transferring existing web or PC based content to the phone. The complexity of the subject matter for presentation on the mobile device has an impact on the student’s attention span and their enjoyment of the overall learning experience. Technical training material typically requires high amounts of text and complex graphics. Didactics, navigation and course flow all require reconsideration. In the eLearning domain, Macromedia Flash has been used to introduce multimedia elements such as voice video and graphics. Currently however, the functionality provided by Flash Lite 1.1 lags behind Macromedia Flash for the web and the devices experience difficulty in when managing large ( > 250 k ) multimedia file sizes. The file size is greatly increased when voice or audio is added to learning material. If using Flash Lite as a development technology the mainstream mobile devices must support the player. 

Developers must cater for a large portfolio of varying devices in terms of screen size and so content must be ported and managed for each device. From a content production perspective it is quite an undertaking to develop and support for that number of devices.

Smart phones, PDAs and 3g handsets are not yet ubiquitous devices, therefore the target audience is greatly reduced to the device they own rather than the service or content they are interested in. 

Research and effort in creating a mobile learning culture or community based learning must be encouraged. Technology no longer forms the barriers to content development. Data services are now technically possible, mobile networks provide adequate capacity. The barriers to content adoption lie in the overall user experience is simplicity, usability and cost to the end user.
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