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1 Purpose 

The purpose of this mobile learning (m-learning) review and update document is to ensure that the formats, specifications and equipment previously identified continue to reflect the needs of vocational education and training (VET) e-learning practitioners by:

· Reviewing and updating the existing standards and incorporating information about mobile formats and devices (including RFID [radio frequency identification], QR codes, 2D data-matrix codes and iPhones) that were identified in the 2008 and 2009 Australian Flexible Learning Framework (Framework
) Emerging Technology Trials
. 

· Testing the m-learning standards teacher guide in an authentic VET setting.

This report was commissioned by the Australian Flexible Learning Framework (Framework) and was written by the University of Southern Queensland’s Link Affiliates group
.
2 Background

In 2006, a Framework research project
 was conducted to investigate sources of information on standards for m-learning and develop recommendations on technical standards to support the creation, storage, discovery, delivery and usage of mobile enabled content. The outcome was a set of technical standards for mobile devices and advice for teachers, trainers and content developers seeking to create, select or use mobile learning content and technology for teaching and training with consideration to the educational purposes it may support:

· Recommended m-standards: 
http://e-standards.flexiblelearning.net.au/technical_standards/mobile_platforms.php 
· Mobile environments: 
http://e-standards.flexiblelearning.net.au/technical_standards/mobile_platforms.php 
· Guide to working with m-learning standards: 
http://e-standards.flexiblelearning.net.au/documents/2011-mlearning-standards-review-and-update-report.doc  (MS Word, 314KB)


In 2008 a review was undertaken which resulted in a new version of the M-learning standards research report incorporating a number of updates. Subsequently there have been a number of developments in mobile technologies. In 2008 and 2009, trials funded as part of the Framework’s E-standards for Training
 Emerging Technology Trials also documented new ways of using m-learning in VET. 

3 Methodology

The purpose of the work in 2010 was to review and update the recommended 
m-learning standards. In summary, the research undertaken during this project comprised:

· Review of documentation and outputs from Emerging Technology Trials, including the 2009 Mobilae content delivery (Western Sydney Institute) and formative assessment trial (DET NSW Centre for Learning Innovation) and the Red Centre Way GPS and geotagging trial (Charles Darwin University) and the applicable 2010 trials
.
· Consultation with stakeholders, mainly the m-learning standards reference group (see Appendix 2).

· Review of the applicable WCAG2.0 (Web Content Accessibility Guideline) requirements for mobile devices, if any. Then, where applicable, included the findings from the trials.

WCAG2.0 applies across all content formats thus it was deemed not necessary to include a mobile-specific accessibility section in the m-standards.

· Review of other papers and reports as necessary. 

· Trial of the draft m-learning standards and Guide to working with m-learning standards in an authentic VET environment as nominated by the project sponsor.

· Production of updated versions of the m-learning standards and Guide to working with m-learning standards, including a new section on 2D barcodes noting technical considerations (see Appendix 1).

· Production a brief report making recommendations as to future documentation of 
m-learning standards and the intersection with other standards documentation. 
4 Consultation Process, Reports and Deliverables

· The process of the consultation with stakeholders was iterative (See Appendix 3 for review-process diagram)

· Brief interim (draft) report containing an outline of the review process, the scope of the work and an indication of what needs to be addressed, changed, and updated to ensure that the revised m-learning standards and Guide to working with m-learning standards will reflect good practice in the use of m-learning in VET (Deliverable 1).

· Draft final report and a draft of the VET m-learning standards and Guide to working with m-learning standards updated to reflect current good practice, (including the addition of a new section on the use of 2D barcodes) for consideration by the 
E-standards Expert Group’s M-learning Reference Group (Deliverable 2).

· Final report, VET m-learning standards and Guide to working with m-learning standards incorporating changes required by the E-standards Expert Group’s 
M-learning Reference Group (Deliverable 3).

· Finalised VET m-learning standards and Guide to working with m-learning standards incorporating any changes from the E-standards Expert Group’s review (Deliverable 4).

5 Assumptions
· The VET standards and guidelines referred in the brief are:

· VET m-learning standards

· A guide to working with m-learning standards (Version 1.0, 11 April 2007)

· The consultation with stakeholders was largely with the reference group (see Appendix 2). Others were nominated by reference group members or project sponsor.

· The trial of the m-learning standards comprised consultation with a nominated VET provider. This provided feedback on the use of the m-learning standards and Guide to working with m-learning standards.
6 Relevant Findings and Recommendations on Good Practice
6.1 2009 Emerging Technology Trials Findings
As was found in previous reviews, technology advances enable the exploitation of new innovative capabilities in the identification of m-learning activities. The trialling of emerging technology in the VET sector has provided opportunities to help identify current innovation based on standards and good practice. These trials are a test-bed for feasibility studies, and the outcomes help form guidelines on incorporating technologies into more engaging m-learning activities. They also help to inform changes in m-learning standards. Two examples to be considered from the 2009 Emerging Technology Trials projects are Mobilae and Red Centre Way
.

6.1.1 Good Practice from Mobilae Technology Trial
The Mobilae project evaluated the usage of 2D barcodes, mobile usability and accessibility issues. The findings in 2D barcodes are:

· Two widely used types of 2D barcodes are ‘quick response’ (QR)
 codes and data-matrix
 codes. 

· Both have a free license, are free to create and encode enough characters to represent a URL. They are both supported by popular readers like Nokia, Kaywa, Beetag and QuickMark, which can be embedded in most high-end phones. 

· Both also employ error-correction (Reed-Solomon) techniques to ensure data can be decoded in the face of printing defects or dirt; but can be quite sensitive to errors in the ‘quiet zone’ (the white border that must be included around each barcode image, used by the readers to locate the code pattern).

· The differences noted are the level of popularity and higher-data density of data-matrix codes.

· 2D barcodes are a cheaper option than RFID, but comparisons in the trial showed that RFID is more efficient, simpler to use and more accessible (especially to people with disabilities) because it does not require correctly framing the code image, waiting for focus etc, and does not require manual intervention to start the reader application and launch the resulting URL.

In terms of usability and accessibility, the trial showed:

· Content can be easily adapted to meet the W3C Mobile Web Best Practices 1.0 recommendations for content development. 

· The problem with mobile devices is in user-interface design - there is no standardised navigation scheme or access keys. 

The Mobilae trial recommended that to gain rapid adoption of rich content for mobile learning, standards need to express specific minimum usability features or content for a specific class of devices needs to be optimised.
6.1.2 Good Practice from Red Centre Way
The Red Centre Way project evaluated the usages of geo-tagging. A broad range of accuracy was found between devices:

· within 3m for professional GPS equipment such as the Garmin CSX

· within 10m-30m for commercial devices such as the iPhone

· within 30m-70m for GPS enabled digital camera.

It was noted in the report that the capacity of the GPS antenna on the iPhone 3G may cause difficulty reading GIS signals in built-up areas. Another drawback identified in the usage of iPhones was Apple’s propriety control of the device with respect to the built-in voice memos. Work-arounds were required for the extraction of voice memos as they aren’t syncable through iTunes by default. Given the rapidly changing iPhone environment this will need to be reviewed and verified.

The privacy settings of the image storage location should be considered as well. This is because GPS-captured digital-image files store information such as location in the Exif file headers (Exif format is a standard method of embedding data about an image including the exact time and location that an image was taken in the image itself). So, uploading images to some sites may include sensitive data which may violate privacy and security requirements. 

The trial’s recommendation is the establishment of a standard in the geo-referencing of audio and video since there are no Australian standards for these types of data yet. Current applications used to geo-reference audio and video are proprietary and not compatible with each other. The trial recommended that the CSIRO Annodex
 system for indexing 'continuous media' such as audio and video should be investigated as a contender for an Australian standard. 

6.2 Recommendations

The major recommendations resulting from the 2009 Emerging Technology Trials are:

· Use of 2D data-matrix barcodes for best practice due to the popularity, openness of standards and higher data density available.

· The use of iPhone technology in both the Mobilae and Red Centre Way trials needs to be reviewed and verified due to the fast-moving nature of this technology, i.e. the adoption of both the iPhone 3GS and iPhone 4versions. 

Other recommendations resulting from the initial review of the m-learning standards include:

· Inclusion of a new eBook device category within mobile environments.

· Wireless LAN should be changed to 802.11 a/b/g/n, as 802.11n is now an approved standard.

· After reviews with both the m-learning reference group and E-standards Expert Group, it was strongly supported that future reviews should incorporate a change in the methodology of m-learning categorisation: it should be based not on the hardware device but on the functionality provided. 

· Feedback from a workshop run by Brisbane North Institute of TAFE (BNIT) to further expand the teaching scenarios be addressed in future work on the M-learning Standards Teacher’s Guide (see third dot-point in section 10.3).
7 Feedback from M-Learning Reference Group

A number of initial issues were presented to the m-learning reference group for discussion, resulting in the following feedback (further feedback was also received that was considered to be beyond the immediate concern of the review. This can be found in Appendix 4):

· The blurring of m- and e-learning through current equipment developments such as Netbooks, iPads and eBook devices. How should the revised m-learning documentation be positioned?

Consensus from reference group was that m-learning could be considered a sub-set of 
e-learning – existing on mobile devices. If e-learning and m-learning standards were combined, the development of content for multi-purpose devices would be a definite benefit.

· Are there defined ’grades‘ of mobile content – e.g. content developed for use on mobile devices only and content developed for multi-purpose use (i.e. developed for use on mobile devices and laptop/desktop devices)?

The reference group was divided on the need to provide various grades of learning content. There was concern on the use of embedded applications where there was sufficient support via browser based applications. Examples of this issue can be found in Appendix 4.

· What should be the frequency of reviews of this field given the rapid change?

It was noted that there is a need for an ongoing review process, but being mindful of TAFE/VET abilities and infrastructure required to keep up-to-date with this rapid-changing environment.

· Is there a need to set up a group that addresses the ongoing development and deployment of standards for the educational use of mobile devices?

This was widely agreed upon, however not essentially a part of this review process. The consensus was this was an issue to be addressed by the E-standards Expert Group. 

· Is 4G coverage ready to be added to the baseline mobile phone delivery specification? 

At this stage, there isn’t sufficient 4G coverage in Australia. However, this should be monitored as this may be an issue at a later stage.

· What are the new platforms or specifications? Currently the newly identified products such as the iPad, eBook devices, Android OS phones and iPhone 4 are not yet listed in the current m-learning standards document. How do we classify these products?

A very interesting point regarding the classification of devices was raised: due to the rapidly changing mobile environment, a new methodology for classification may be required, focusing more on what functionality a mobile device provides, rather than the current device 
categorisation. 
· It is suggested that eBook devices such as Kindle are to be added to the current mobile content formats
 (see section 7.2 above). What is the reference group’s view?
The general consensus is that a new eBook category should be added to the current mobile content formats. The iPad device provides additional functionality to that of 
eBook devices, thus a new category to highlight this could be warranted.  

· Benefits of android phones are the open-source operating system which provides higher flexibility for developers to enhance the functionality of the phones rather than relying on proprietary OS software development kits. Could this provide a work-around for resolving the usability issue of support for access keys as identified in the Mobilae technology trials?

The reference group agreed that this should happen, however is not pertinent to this review process.

· The new iPhone 4 specification has shown a lot of improvements and is now more viable as a web-conferencing tool with the implementation of the front-facing camera – notwithstanding the current antenna-design flaws. How should this be presented?

There was general agreement that the iPhone 4 should not necessarily be included, as no current educational use has been identified. The new 2011 Emerging Technology Trials include iPhones as one of the technologies that were prioritised, but none of the selected trials are specifically targeting iPhone 4.

· Are gaming platforms still without a baseline? How many gaming platforms are there (e.g. Sony, Microsoft and Nintendo)? Nintendo new line, 3DS (not out yet) uses 3D display screens.

The three identified gaming platforms have a presence in the independent development of games – including the development of learning content. However, feedback suggests that this would be best taken forward in a separate review.

· Is the basic video specification still at MPEG-4 Part 2? We are seeking reference group comments to aid forthcoming work.

There seems to be a state of flux with development of H264 – which offers excellent quality and high compression, however due to licensing issues, will require additional development to conform to Firefox. This will need to be reviewed further at a later stage.

· Mobile content formats:
· Should HTML5 be included?

There was concern that HTML5 as a standard alone is a misrepresentation as this is not currently a standard. This is something that should be monitored, as developers and browser vendors are starting to implement HTML5 and CSS3 specific functionalities. It was also noted that HTML5 is largely based on the codification of existing functionality – i.e. developers don’t have to wait until the standard is finalised before they can use the specific techniques. 

· Should there be a minimum usability features section as identified in the Mobilae trial?

It was identified that the majority of accessibly work in mobile was by the mobile OS vendors. There should be a set of standards that govern how content is developed in the mobile space. While out of scope for this review there may be a need to develop ‘minimum mobile web usability standard’ and distinguish between usability and accessibility.

Both Apple’s iOS and Android 2.0 OS offer improved accessibility. 

· Should the CSIRO Annodex
 system for indexing 'continuous media' such as audio and video be investigated as a contender for an Australian standard?

The Red Centre Way used this standard and recommended its adoption as an Australian standard. Further research should be made on other standards within this area. 

There are some issues with Annodex’s OGG format, which may cause compatibility issues with Apple’s iOS platform.

· Should we consider removing all W3C prefixes such as ‘(W3C 2008a)’? Or should we include this reference in every ’W3C Mobile Web Default Delivery Context‘ section e.g. Device Description Repository Simple API W3C Recommendation 05 December 2008
 (W3C 2008)? Then we can cross-reference it. The assumption is that the end referencing was carried over from previous review documents. The postfix alphabet in the updated draft documents has been removed keeping the reference to author and date.

The E-standards Expert Group agreed to standardise references to W3C documents in all published documentation. 

· There is no current baseline for GPS, just a caveat to refer to vendor specifications. According to Wikipedia
, the current GPS signal used by civilians is L1 (1575.42 MHz). Should this be included as the current baseline for GPS under ‘Mobile standards for content delivery’?  
It was mentioned that GPS satellite infrastructure dealt with GPS signal specifications, so the baseline wasn’t needed as part of this review. However, L1C is due to release in 2013 so this should be reviewed in the future. 

· Should we update the Bluetooth baseline to v2.1 as it is also backward compatible with v1.2?

General consensus is that as v2.1 is backward compatible with v1.2, the Bluetooth Baseline should be updated to v2.1. Bluetooth specifications are now incorporating the +HS protocol
 that uses 802.11 links for high-speed data transfers. 

· In terms of accessibility, how does RFID compare to the adoption of 2D barcode technologies?

There was a great deal of feedback concerning this issue, with various pros and cons identified in the adoption of RFID. The major points are mentioned below:

	PROs
	CONs

	· RFID tags are updatable – more scalable than 2D

· RFID works using radio waves, thus tags don’t have to be visible to be recognised

· More accessible than 2D - does not require correctly framing the code image, waiting for focus etc, and does not require manual intervention to start the reader application and launch the resulting URL.
	· Requires specific hardware

· Tags are more expensive (compared to 2D equivalents) 

· More expensive than 2D

· Not portable electronically (barcodes can be distributed electronically via email/mobile phone for printing and display by the recipient)



It was noted that as RFID is expensive, developers should consider simple and more cost-effective solutions. One such solution – particularly in a server-based system – is launching content based on a simple code or number key. This methodology does not require a RFID or 2D barcode solution.

8 Deliverable Updates
The feedback contained in Section 8 of this report together with a review of online resources has been used to update the following documents:

· Attachment 1: Mobile environments
· Attachment 2: Mobile technology recommendations
· Attachment 3: VET M-learning teacher guide. One of the major problems that was identified in both the consultation with the M-learning Reference Group and the BNIT workshop were the inconsistencies between the m-learning standards documents and the VET M-learning teacher guide. The following updates were completed to bring all three documents in line:

· Removal of all references to: tablet PCs, netbooks, UMPCs and portable gaming consoles – as these do not fall within the definition of a ‘mobile device’.

· No need to distinguish the difference between high-end mobile phones and smartphones – high-end mobile phones removed.

· Updated baseline specifications within both the mobile environments and mobile technology documents. These updates were carried over to Appendix 1 of the guide.

9 BNIT Workshop Outcomes
The BNIT m-learning workshop was an ideal stage to engage teachers and technical staff in a review of the current VET M-learning teacher guide. Attendees included teaching staff from a range of TAFE teaching faculties, BNIT’s audio/visual specialist, learning technology advisors and trainers. The three-hour workshop was divided into three major sections: introductions, demonstrations of current m-learning trials and the m-learning guide review. 

The review session was run in small groups (3-4 people), each of which was given one of the eight teaching case scenarios to review. Each group engaged in discussions on how the teaching scenarios could be improved – with valuable feedback given not only on the introductory text of each format, but also on the examples given. Overall the VET M-learning teacher guide was well received, with the major concerns being consistency in the use of some terms and ways in which users could navigate easily and quickly through the document. BNIT’s major concerns on the guide are given below.

9.1 BNIT Changes Incorporated
The following changes were made based on the feedback provided at the BNIT workshop:

· consistency in the identification of the guide’s primary audience

· consistency in the usage of portable/personal media player

· the need to include internal links (bookmarks) to sections of the guide that are referenced. 

· provide hyperlinks to online references instead of footnotes.
9.2 BNIT Changes Out Of Scope or Not Supported
There were a number of changes suggested by the attendees at the BNIT trial that would be out of the scope of this review process. The majority of these changes were raised during the review and discussion session, specifically towards pages 8–22 – the section of the guide that provides teaching examples through a number of case studies. The most notable concerned the creation of video resources. The following points of note and recommendations were raised:

· Finding a universal software encoder that is easy to use and friendly with all compatible formats – however substantial training is required to be able to use it correctly (recommend ’Procoder‘ from Grass Valley).

· Do teachers have enough time to be able to encode and provide learners with a variety of different formats to suit every medium? Or should the onus be on the learners to do their own encoding since they already are familiar with their own device – this may mean the teachers just provide one universal format for distribution. For example, encoding can take up to one hour for a 20 minute program, which is resource hungry both for the computer and the teacher.

· Suggestion was that learners/teachers use the resources of ‘YouTube’ or similar as the ‘port of call’ for distributing content – no encoding required, just minimal amount of time for uploading.

· M-learning is a good secondary method of delivery if it’s coupled with an already existing online resource, but should be approached cautiously if used as the primary.

· It’s a known fact that more devices will flood the market in the future; this means more codecs and perhaps even a few new ones (like Mpeg7 etc).

· Software encoders will quickly become out of date and be a big cost burden to upgrade.

· It’s a fact that video content will be used more and more in everyday lives including in training and education.

· There will never be one universal video format – so format diversity is here to stay, and hence the constant need for cross-platform encoding.

· YouTube is a perfect central ‘hub’ for communicating visually, and it is growing everyday. The company has already increased the maximum upload video lengths from 9 to 15 minutes.

As stated above, these are all valid concerns which should be followed up in a separate review process.
9.3 BNIT Changes Not Made
There were a number of changes raised by BNIT which were not incorporated into this review, including:

· Removal of the orange ‘Definitions and explanations’ row in each of the m-learning in practice examples. Removal of this section would then require the user to scroll to the end of the guide for definitions.

· It was raised that MP3 is the only universal audio format, and file types such as WMA, AAC/MP4, etc. aren’t widely supported. This is true to some extent, however not to a level where all other audio formats shouldn’t be noted. A perfect example of this is in Apple’s usage of MPA/AAC through iTunes.

· There were some concerns and suggestions in a few of the case scenarios provided in the guide. This is something that the authors would not be able to change as they weren’t involved in the initial version of the VET M-learning teacher guide and would have to be taken forward in another review process. The case study scenarios raised included:

· activities and interactive content 

· cross-platform activities and content. 

· There was an issue raised in the lack of links provided for the 2D barcode readers. Links are unable to be provided as the software is developed specifically for hardware devices (i.e. for iPhone via Apple’s App Store). 
Appendix 1: Technical Considerations
Higher-level technical considerations include:

· connectivity and battery life

· screen size and key size

· ability for authors to visualise mobile phones for delivery

· multiple standards, multiple operating systems

· repurposing existing e-learning materials for mobile platforms.

Social and educational challenges include:

· accessibility and cost barriers for end users

· how to assess learning outside the classroom

· how to support learning across many contexts.

Technologies to consider include:

· mobile devices including smartphones, netbooks, tablets, etc.

· mobile authoring (cross platform and platform specific)

· personal audio player e.g. for listening to audio recordings of lectures

· handheld audio and multimedia guides/references (e.g. RFID technology, QR codes and 2D data matrix codes) 

· eBooks/readers 

· handheld game console, modern gaming consoles such as Sony PSP or Nintendo DS

Technical and delivery support for mobile learning:

· 3GP for compression and delivery method of audiovisual content associated with mobile learning
.

· Wi-Fi gives access to instructors and resources via internet
.

· GPRS mobile data service, provides high speed connection and data transfer rate
.

With these considerations in mind, a reminder that the specific focus of this research is for the support of e-standards, and content development for teaching and training.
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Mobile Content
As far as possible, custom coding for specific devices should be avoided. In particular, embedded/installed applications should be avoided if browser-based applications can do the same job.  

Applications of this principle include:

· Given the processing power of current smartphone devices, XHTML Basic doesn’t need to be used. Current mobile browsers will render full (X)HTML content. 

· The more important issue is how to design content for a good user experience on a range of devices, without custom targeting specific devices. Presentation differences should be handled as far as possible using declarative technologies like CSS, rather than with custom coding. 

· For example, mobile browser support of the CSS ‘handheld’ media type has been lacking in the past. What is the current status? This should be investigated.  

· Similarly, support of CSS3 media queries would be valuable for customising content for different resolutions and formats without coding for particular devices. Do Webkit-based browsers have support for this now? This should be investigated.

· JavaScript libraries such as jquery, mootools etc are routinely used to develop content across a range of browsers in desktop environments. These tools present the developer with a simplified, uniform environment and automatically handle deficiencies in browser implementations. JavaScript implementations for the latest mobile browsers would seem to be adequate to support a similar approach on mobile devices, and some application frameworks are being actively used:

· http://www.jqtouch.com/ 

· http://www.sencha.com/products/touch/ 

· If custom content is required after all to suit particular devices, the development effort may be reduced with single-source publishing tools, so that the effort is localised and content can still be deployed to multiple formats.
Installable Web Apps, Installable Content
Some recent developments have reduced the need for custom compile/installed applications and should be researched more thoroughly. Some platforms support installable web applications written with HTML/JavaScript using W3C widgets standards or something similar (possibly HTML 5 offline storage?). For example, Nokia has a close approximation of this standard on its latest devices such as the N97.

The exposure of phone functions via a JavaScript API has been expanded in the latest devices, with JavaScript access to GPS, messaging etc possible now. This means that installable web applications need not be limited to trivial of frivolous functionality. Note that testing of JavaScript access to phone functions should be covered by the test suite suggested previously.

Installable web applications seem to be the perfect solution to the content delivery issues that have limited the uptake of mobile learning. The Mobilae project demonstrated the feasibility of delivering web content to mobile devices over Wi-Fi, eliminating carrier data charges and removing the need for pre-loading content onto each device. The missing piece was the ability to install content for later viewing away from the wireless access point. 

For more information on W3C widgets see:

· http://www.w3.org/TR/widgets/ 

· http://www.quirksmode.org/blog/archives/2009/04/introduction_to.html 


Should the focus on mobile be on the native application side, or should it be on the web? There are many arguments for and against native applications being written and distributed for a particular platform (for example, the iOS App Store, or Android Marketplace), in particular:

· User experience – is it a fundamentally better user experience to run a native application? Do people actually understand the difference between a native application and a web application? How is a web application distributed?

· Functionality – can the same things be done with native applications and web applications? Are there hardware components of a mobile platform that cannot be efficiently used on either side? (camera, front-facing camera, GPS, Bluetooth, 
ad-hoc Wi-Fi networking, accelerometer, gyroscope etc)

· Development - Is there a unified SDK to work from (for example, Android SDK vs. iOS SDK vs. HTML5 development) that ensures efficient development? Can applications be easily updated when the platforms advance? Are there good practices for maintaining code for reusability, versioning etc? Is there an active, robust and vibrant development community?

· Censorship – Should it be noted that almost all native applications (in the current mobile platform landscape) require a ‘curated’ approach, whereby the acceptance or rejection of an application into the wider public lies in the platform vendor such as Apple, Google, Nokia, HP (formerly Palm) or Microsoft?

· Multi-platform approach – How can native applications be distributed to many platforms? There are initiatives by vendors such as Adobe’s Open Screen Project, however these cannot be run on the iOS platform, Windows Phone 7, or many variants of Android. Should the risk be taken to isolate users by not supporting their particular platform?

· Current smartphone landscape in Australia – If a decision about specific platforms to target the mobile landscape needs to be made, should it take into account current trends in Australian market share? Should the general international trends in market share be considered as well? For example see table overleaf:

Smartphone platforms in Australia

	Mobile OS (vendor*)
	Q1  ’09 market share
	Q1 ’10 market share
	Change in units shipped

	Symbian (Nokia, Samsung)
	66.6%
	45.2%
	7%

	Mac OS (Apple)
	10.2%
	40.3%
	523.1%

	Blackberry OS (RIM)
	12.8%
	8.9%
	10.1%

	Windows Mobile (Samsung, HTC, Palm)
	9.5%
	3.4%
	-43.1%

	Android (HTC, Motorola)
	0.6%
	2.1%
	410%

	Others
	0.3%
	0.1%
	-17.6%


*List of vendors not exhaustive. Source: IDC Australia
· Future – Many large software companies are still developing their strategy to evolve to the future of mobile devices, for both phone and tablet devices. For example, Microsoft does not yet have its new mobile OS Windows Phone 7 in the market. Google does not yet have its Chrome OS project on netbooks or tablet devices. HP does not yet have an Australian presence with WebOS products. It would be unlikely that the presence of these huge entities would leave the competitive landscape unchanged. Should those mobile platforms be considered in development phases?

· Commerce – If an application (or content stored in an application) has reason to become a chargeable commodity, how can this be done with a web application? Are web applications doomed to be free because of the lack of a unified and seamless commerce system (like the iOS App Store, or Android Marketplace) backing them?

· Mobile OS – open vs closed – is the openness of a mobile OS a benefit or risk? For example: 

· Apple maintains very tight control of its entire stack (hardware, OS, software) ensuring consistency and control but with very limited options for customisation. 

· Google has made Android open-source, which has allowed hardware vendors and partners to customise the core experience of the OS. In turn, this has resulted in a fragmentation of the Android platform, whereby many handsets use outdated variations of Android because their vendor/carrier does not allow updating. Wider variation of hardware specifications has also been a contributing factor to this fragmentation.

Is investment in a tightly controlled OS a risk? Is investment in an open OS a risk?
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� The Framework is the national training system’s e-learning strategy: �HYPERLINK "http://flexiblelearning.net.au"�http://flexiblelearning.net.au� 


� � HYPERLINK "http://e-standards.flexiblelearning.net.au/research/emerging_technology_trials/index.php" �http://e-standards.flexiblelearning.net.au/research/emerging_technology_trials/index.php� 


� �HYPERLINK "http://www.linkaffiliates.net.au/"�http://www.linkaffiliates.net.au/� 


� �HYPERLINK "http://www.flexiblelearning.net.au/files/M-learning.pdf"�http://www.flexiblelearning.net.au/files/M-learning.pdf� 


� E-standards for Training is focused on developing national standards to underpin essential �e-learning infrastructure, conducting research into new technology areas and providing guidance materials and tools to support the effective use of emerging technologies: �HYPERLINK "http://flexiblelearning.net.au/e-standards"�http://flexiblelearning.net.au/e-standards�


� � HYPERLINK "http://e-standards.flexiblelearning.net.au/research/emerging_technology_trials/2010_emerging_technology_trials.php" �http://e-standards.flexiblelearning.net.au/research/emerging_technology_trials/2010_emerging_technology_trials.php� 


� � HYPERLINK "http://e-standards.flexiblelearning.net.au/research/mobile_technology.php" �http://e-standards.flexiblelearning.net.au/research/mobile_technology.php� (and linked page �  � HYPERLINK "http://e-standards.flexiblelearning.net.au/technical_standards/mobile_platforms.php" �http://e-standards.flexiblelearning.net.au/technical_standards/mobile_platforms.php�) 


� � HYPERLINK "http://e-standards.flexiblelearning.net.au/documents/2011-mlearning-standards-review-and-update-report.doc" �http://e-standards.flexiblelearning.net.au/documents/2011-mlearning-standards-review-and-update-report.doc� 


� � HYPERLINK "http://e-standards.flexiblelearning.net.au/research/emerging_technology_trials/2009_emerging_technology_trials.php" �http://e-standards.flexiblelearning.net.au/research/emerging_technology_trials/2009_emerging_technology_trials.php� 


� �HYPERLINK "http://en.wikipedia.org/wiki/QR_Code"�http://en.wikipedia.org/wiki/QR_Code� 


� �HYPERLINK "http://en.wikipedia.org/wiki/Datamatrix"�http://en.wikipedia.org/wiki/Datamatrix� 


� �HYPERLINK "http://en.wikipedia.org/wiki/Annodex"�http://en.wikipedia.org/wiki/Annodex� 


� � HYPERLINK "http://e-standards.flexiblelearning.net.au/technical_standards/mobile_platforms.php" �http://e-standards.flexiblelearning.net.au/technical_standards/mobile_platforms.php� 


� �HYPERLINK "http://en.wikipedia.org/wiki/Annodex"�http://en.wikipedia.org/wiki/Annodex� 


� �HYPERLINK "http://www.w3.org/TR/DDR-Simple-API/"�http://www.w3.org/TR/DDR-Simple-API/� 


� �HYPERLINK "http://en.wikipedia.org/wiki/GPS_signal" \l "L1C"�http://en.wikipedia.org/wiki/GPS_signal#L1C� 


� �HYPERLINK "http://en.wikipedia.org/wiki/Bluetooth" \l "Bluetooth_v3.0_.2B_HS"�http://en.wikipedia.org/wiki/Bluetooth#Bluetooth_v3.0_.2B_HS� 


� �HYPERLINK "http://en.wikipedia.org/wiki/Digital_divide"�http://en.wikipedia.org/wiki/Digital_divide� 


� �HYPERLINK "http://en.wikipedia.org/wiki/3GP"�http://en.wikipedia.org/wiki/3GP� 


� �HYPERLINK "http://en.wikipedia.org/wiki/Wi-Fi"�http://en.wikipedia.org/wiki/Wi-Fi� 


� �HYPERLINK "http://en.wikipedia.org/wiki/GPRS"�http://en.wikipedia.org/wiki/GPRS� viewed 10 May 2010
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