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1 Background

The vocational education and training (VET) E-standards are developed by the E-standards for Training business activity under the Australian Flexible Learning Framework (Framework), the national e-learning strategy for the VET sector. The E-standards are reviewed and ratified by the E-standards Expert Group (EEG) - the National Senior Officials Committee (NSOC) endorsed technical standards body for the VET sector. Standards ratified by the EEG are endorsed by the Flexible Learning Advisory Group (FLAG) for implementation by states and territories and relevant national agencies. 
E-standards maximise the viability, integrity and portability of e-learning resources. VET E-standards aim to ensure that resource development follows internationally accepted specifications and that the technologies and applications used to build and deliver the resources ensure the most consistent operation and widest possible use and reuse of those resources.

The E-standards identify applicable standards for functionality and technology used for e-learning in the VET sector and are intended to facilitate interoperability of learning resources and systems and remove barriers to e-learning. 

This document provides a summary of the VET standards. For more information, please refer to the E-standards for Training website: http://www.flexiblelearning.net.au/e-standards 

The following table contains a summary list of e-standards and their applications, with a full account on the following pages. 

Note: Where more than one recommended technology may provide the same functionality the choice of which of them to use is at the discretion of the resource developer.

1.1 Summary list of VET E-standards

	Topic
	Purpose

	1.Content formats

1a. Desktop content formats

1b. Mobile device optimised content formats
	Agreed VET file formats for all digital content to enable maximum use of content across a wide range of environments. Content formats are divided into two areas: 

· desktop content formats

· mobile device optimised content formats

	2. Metadata and vocabularies
	Describes digital resources (particularly learning resources) to enable content to be better managed and easier to locate and use.

	3. Content packaging
	Enables the packaging of digital content to make it portable. Content packaging is particularly relevant for creating learning objects.

	4. Web services
	Technologies for the provision of services over the web.

	5. Intellectual property management
	Recommendations for describing intellectual property requirements.

	6. Accessibility
	Enabling content to be accessible by a wide audience including people with access difficulties.

	7. Client platforms

7a. Desktop environments

7b. Mobile environments
	Information on the minimum hardware and software that VET content should be usable on. Client platforms are divided into two areas: 

· desktop environments

· mobile environments


2 Content Formats
2.1 Desktop Content Formats
	Recommended standard(s)
	References
	Usage notes

	File format for web content

	XHTML 1.0 Transitional

UTF-8 character encoding
	XHTML 1.0 -  http://www.w3.org/TR/xhtml1/
UTF-8 - http://www.ietf.org/rfc/rfc3629.txt
	Web content for desktop environments should be optimised for a 1024x768 pixel resolution however all content should also be scalable and designed to resize proportionally to the display size, available screen area and resolution. This may be accomplished through a liquid or fluid layout that through the allocation of a percentage of space to each element results in images, text and spaces proportional to display size. When designing e-learning content, you may need to make an allowance for the inclusion of the learning management system (LMS) and/or any content package player within the available screen area and size and allow for scaling of the content accordingly.

Given changes to the XHTML 1.0 specification since its inception, it is suggested that developers refer to the XHTML media types second edition for additional  information about the implementation of XHTML 1.0 http://www.w3.org/TR/xhtml-media-types/
Web pages should be encoded as UTF-8 and an encoding declaration should be included in the page source but we strongly recommend that you avoid the use of a byte-order mark character. See http://en.wikipedia.org/wiki/Utf-8#Byte_order_mark.  

Note: HTML 5.0 is not currently a recommended standard but the rapid development of browsers that support HTML 5.0 and developer adoption of the format means that E-standards for Training will be researching the applicability of HTML 5.0 to VET e-learning resources in 2011.



	Style and formatting of web content

	CSS.3.0*

CSS 2.1 


	CSS 3.0 – http://www.w3.org/TR/2001/WD-css3-roadmap-20010523/
CSS 2.1 - http://www.w3.org/TR/CSS21/

	CSS 2.1 is the recommended standard for content developed for desktop environments. 

*CSS 3.0 may be used for content developed for desktop environments provided that it degrades to CSS 2.0 until such time as all CSS 3.0 modules are ratified and supported. 

Please see the mobile standards section for recommendations for mobile CSS.

	Text documents (fixed display)

	PDF
	PDF - http://en.wikipedia.org/wiki/Pdf 
	PDF documents should be readable in Adobe Reader 8.0 and above.

PDFs are not automatically accessible but they can be considered accessible provided that they are correctly tagged. See http://www.adobe.com/accessibility/products/acrobat for further information.

	Text documents (standard)

	RTF

DOC

TXT
	
	RTF and DOC format compatible with Microsoft Office 97-2003.

Plain-text alternatives for interactive web content may be created as TXT files.

	Presentation formats

	PPT
	
	PowerPoint is a cross-platform compatible presentation application. Keynote and OpenOffice presentations may also be converted to a PowerPoint format to extend their interoperability. 

	Web graphics (non-animated)

	GIF
	GIF - http://www.w3.org/Graphics/GIF/spec-gif89a.txt 
	GIF is recommended for images comprising flat or solid areas of colour.

	PNG
	PNG - http://www.w3.org/TR/2003/REC-PNG-20031110/ 
	PNG can be used for both the bitmap image types described above and has the additional option of a transparent (alpha) channel. (JPEG will often produce a smaller file size but with a quality trade-off).  

	JPEG
	JPEG - http://www.w3.org/Graphics/JPEG/
	JPEG (optimised for the web) is recommended for photographs and other images with smooth variations of colour (gradients). See http://en.wikipedia.org/wiki/Jpg#Typical_usage for further information. 

	Audio formats

	MP3
	MP3 - http://en.wikipedia.org/wiki/Mp3
	The purpose of the audio content and intended delivery platform should be taken into consideration when choosing an audio format. 

Content developers should maintain a balance between sound quality and the size of the MP3 file. Minimise the bit rate and sampling frequency where possible to ensure the MP3 file is not unnecessarily large. 

Refer to http://en.wikipedia.org/wiki/MP3#Audio_quality for further information.

Please see the mobile standards section for recommendations for mobile audio.


	Video file formats

	MPEG 4 (H.264 codec)

SWF (incorporating FLV, F4V with H.264 codec)
	MP4 - http://en.wikipedia.org/wiki/MPEG_4
SWF - http://www.adobe.com
	The delivery platform is the primary consideration in deciding the format of video content however the H.264 codec has the broadest application and support.

Content developers must balance quality with data rate without losing clarity and meaning.

The H.264 codec is recommended for both SWF and MP4 formats for broadest forward compatibility.

Please see the mobile standards section for recommendations for mobile video.

	Interactivity

	JavaScript 1.5 (ECMA-262 3rd edition)

SWF
	ECMA-262 3rd Edition - http://www.ecma-international.org/publications/files/ECMA-ST/Ecma-262.pdf 

SWF – http://www.adobe.com 
	JavaScript or AJAX may be considered to be accessibility supported technologies provided they are used in an accessible manner and there are WCAG 2.0 sufficient techniques that support the use.  If no WCAG 2.0 Sufficient Techniques
 exist to test the conformance then WCAG 2.0 conformance cannot be claimed.

SWF playable in Flash Player 10.


2.2 Mobile Device Optimised Content Formats
	Recommended standard(s)
	References
	Usage notes

	File format for web content

	XHTML 1.1 Basic Profile (W3C 2008)

WML 1.3

UTF-8 character encoding
	XHTML 1.1 -  http://www.w3.org/TR/2008/REC-xhtml-basic-20080729/ 

UTF-8 - http://www.ietf.org/rfc/rfc3629.txt
	Recommended total page weight 20 kilobytes.

	Style and formatting of  web content

	CSS 1.0
	CSS 1.0 - http://www.w3.org/TR/mobile-bp/#CSS 
	External CSS Level 1 (W3C 2006)

Link external CSS with LINK not @import 

	Text documents: eBooks and fixed display content

	PDF
	PDF - http://en.wikipedia.org/wiki/Pdf 
	PDF documents should be readable in Adobe Reader 8.0 and above.

PDFs are not automatically accessible but they can be considered accessible provided that they are correctly tagged. See http://www.adobe.com/accessibility/products/acrobat for further information.

Embedded fonts are recommended.

	Text documents: editable content

	DOC
	
	Standard system fonts only

	Web graphics (non-animated)

	GIF 89a



JPEG

PNG
	GIF - http://www.w3.org/Graphics/GIF/spec-gif89a.txt 


JPEG - http://www.w3.org/Graphics/JPEG/ 

PNG - http://www.w3.org/TR/2003/REC-PNG-20031110/
	GIF is recommended for images comprising flat or solid areas of colour.

JPEG (optimised for the web) is recommended for photographs and other images with smooth variations of colour (gradients). See http://en.wikipedia.org/wiki/Jpg#Typical_usage for further information.

PNG can be used for both the bitmap image types described above and has the additional option of a transparent (alpha) channel. (JPEG will often produce a smaller file size but with a quality trade-off).

For all images: Specify image size (both width and height) in web page mark-up for all images. 

	Audio formats

	MP3

LC-AAC
	MP3 - http://en.wikipedia.org/wiki/Mp3
	The purpose of the audio content and intended delivery platform should be taken into consideration when choosing an audio format. 

Content developers should maintain a balance between sound quality and the size of the MP3 file. Minimise the bit rate and sampling frequency where possible to ensure the MP3 file is not unnecessarily large. 

Refer to http://en.wikipedia.org/wiki/MP3#Audio_quality for further information.

	Video formats

	MPEG 4 (H.264)
	
	Note: 3GP video container format (.3gp) may be used for playing stand alone video files on mobile devices: http://en.wikipedia.org/wiki/3GP_and_3G2

	Interactivity

	SWF
	SWF – http://www.adobe.com
	Flash Lite 2.0/3.0: Most supported handsets will playback Flash at 12-15 frames per second (fps). 

Optimisation tips for mobile devices: http://www.adobe.com/devnet/devices/fpmobile.html
Provide non-Flash alternative to devices that do not support it.

Note: Flash Lite 2.0 and 2.1 do not have FLV (Flash video) support. Flash is not supported on Apple mobile devices (iPhone, iPod, iPad).

	Java Platform Mobile Edition (Java ME)
	Java ME - http://www.oracle.com/technetwork/java/javame/overview/index.html
	

	Data matrix or QR Code (2D barcodes)
	Data matrix - http://en.wikipedia.org/wiki/Data_matrix_(computer) 

QR code - http://en.wikipedia.org/wiki/QR_Code 
	

	RFID
	RFID - http://en.wikipedia.org/wiki/Radio-frequency_identification 
	Typically 13.56/125 KHz


3 Metadata and Vocabularies

	Recommended standards
	References 
	Usage notes

	Describe the resource using metadata

	Vetadata 1.0
	http://e-standards.flexiblelearning.net.au/implementation/metadata/vetadata_vocabularies/index.php 
	

	Describe the educational use of the content

	Vetadata Educational Use vocabulary
	HTML - http://e-standards.flexiblelearning.net.au/implementation/metadata/vetadata_vocabularies/educational_use.php 
XML - http://e-standards.flexiblelearning.net.au/implementation/metadata/vetadata_vocabularies/educational-use.xml 
	The Vetadata Educational Use vocabulary should be used in conjunction with the LOM v1.0 Educational Learning Resource Type. For more instructions refer to the Vetadata specification document and the Applying Vetadata to Learning Resources guidelines.

	Identify that a resource addresses a specific training package, qualification, unit of competency or nationally recognised course

	NTIS (National Training Information Service) competency codes and names
	http://www.ntis.gov.au/ 
	If an NTIS code does not exist for describing a resource then state codes may be used. For adult and community education (ACE) resources, please refer to the VOCED Thesaurus terms for describing such resources – see overleaf.

	Describe resources that need particular industry and industry groupings terms

	MyFuture Industry Classification Scheme
(2nd level terms)
	HTML - http://e-standards.flexiblelearning.net.au/implementation/metadata/vetadata_vocabularies/myfuture_industry_classification_scheme.php
XML - http://e-standards.flexiblelearning.net.au/implementation/metadata/vetadata_vocabularies/myfuture.xml 
	


	Describe research and policy materials in the VET sector

	VOCED thesaurus
	http://www.voced.edu.au/content/ngv45775
	

	Describe resources not tied to specific NTIS training packages such as ACE and some state/territory-accredited training resources

	VOCED terms for describing ACE and state/territory-accredited resources
	HTML – http://e-standards.flexiblelearning.net.au/implementation/metadata/vetadata_vocabularies/vocational_education_thesaurus.php 
XML - http://e-standards.flexiblelearning.net.au/implementation/metadata/vetadata_vocabularies/voced4ace.xml 
	Refer to the Vetadata specification document and the Applying Vetadata to learning resources guidelines for more information on describing resources not tied to nationally accredited training packages.

	Describe the educational level of a resource

	AQF (Australian Qualifications Framework)
	HTML - http://e-standards.flexiblelearning.net.au/implementation/metadata/vetadata_vocabularies/aqf.php 
XML - http://e-standards.flexiblelearning.net.au/implementation/metadata/vetadata_vocabularies/aqf.xml 
	See the AQF website for further information.


4 Content Packaging

	Recommended standard(s)
	References
	Usage notes

	Packaging learning resources (standard)

	IMS Content Packaging Specification (Version 1.1.4)

· Basic Vetadata or

· Vetadata for LORN
	IMS Content Packaging - http://www.imsglobal.org/content/packaging/ 

Vetadata - http://e-standards.flexiblelearning.net.au/technical_standards/metadata.php 

	Vetadata should be used to describe content packages.

Important note: These specifications should be used for content intended for LORN. Refer to the Vetadata requirements for LORN.

	Packaging learning resources (Flexible Learning Toolbox content)

	SCORM 1.2

· IMS Content Packaging Specification (Version 1.1.2) and

· Vetadata for SCORM/Flexible LearningToolboxes (Toolboxes)
	ADL SCORM 1.2 - http://www.adlnet.gov
IMS Content Packaging - http://www.imsglobal.org/content/packaging/

Vetadata - http://e-standards.flexiblelearning.net.au/technical_standards/metadata.php 
	Vetadata should be used to describe content packages.

Important note: These specifications should be used for Toolbox content and Toolbox customisations.


5 Web Services

	Recommended standard(s)
	References
	Usage notes

	Share headlines and other web content

	RSS 2.0

ATOM 1.0
	RSS -http://cyber.law.harvard.edu/rss/rss.html
ATOM -  http://tools.ietf.org/html/rfc4287 
	

	Exchange remote procedure calls and data structures over HTTP

	Simple Object Access Protocol (SOAP)
	http://www.w3.org/TR/SOAP/ 
	

	Provide distributed searches

	Search and Retrieve Web Service/URL Service (SRW/U)
	http://www.loc.gov/standards/sru 
	


6 Intellectual Property Management
	Recommended standard
	References
	Usage notes

	Describe the intellectual property rights and the conditions of use of digital resources

	The Rights element <rights> of the VET Metadata Application Profile (Vetadata), in conjunction with the AEShareNet range of licence categories.
	http://e-standards.flexiblelearning.net.au/implementation/metadata/index.php  
http://www.aesharenet.com.au/coreBusiness
	See http://e-standards.flexiblelearning.net.au/technical_standards/intellectual_property.php 


7 Accessibility

	Recommended standard
	References
	Usage notes

	Create content which is widely accessible

	WCAG 2.0 (W3C Web Content Accessibility Guidelines)

Content produced to the VET E-standards must meet:

· WCAG 2.0 Level AA
	How to Meet WCAG 2.0: A customisable quick reference to Web Content Accessibility Guidelines 2.0 requirements (success criteria) and techniques

http://www.w3.org/WAI/WCAG20/quickref/
The Australian Government Information Office (AGIMO) - http://webpublishing.agimo.gov.au/Accessibility
	A summary of the mandatory checkpoints for VET content - http://e-standards.flexiblelearning.net.au/technical_standards/accessibility.php 


8 Client Platforms
This section provides recommendations for the minimum set of browser plug-ins and the minimum platform that developers should use to test their e-learning content.

8.1 Desktop Environments
Table 1 - Recommended Applications 
Usage notes: As a minimum the following applications should be available in the test environment.

	Minimum set of desktop applications
	Reference

	QuickTime 7
	http://www.apple.com/quicktime/ 

	Adobe Flash Player 10
	http://www.adobe.com 

	Java Runtime Environment 1.6


	http://www.java.com 

Note: developers using the ADL SCORM Test Suite will need to install the Java Runtime Environment version 1.5 on a separate machine.

	Adobe Acrobat Reader 8
	http://www.adobe.com 

	Microsoft Office Suite Viewers
	http://www.microsoft.com 


Table 2 – Recommended Test Platform for E-Learning Content
Usage notes: Developers must ensure that content is tested and operable in the following desktop environment.

	Component
	Windows
	Macintosh
	Linux

	CPU (processor)
	Intel® Pentium III 1GHz+
	PowerPC G5 800MHz; or

Intel Core Duo 1.33GHz
	800MHz+ processor 

	RAM (memory)
	512MB
	512MB
	512MB

	Operating system (platform)
	Windows XP

Windows Vista
	MAC OSX v10.5 (Leopard)
	Ubuntu 9.04 or a distribution of equivalent support

	Web browser
	Mozilla Firefox 3.0

Internet Explorer 7 & 8

Safari 3.1
	Safari 3

Mozilla Firefox 3.0
	Mozilla Firefox 3.0

	Video monitor (resolution)
	1024x768

	Video adapter
	Video card with 64 MB of RAM (video RAM or VRAM)

	Network connection
	10/100 Mbit/s; or Wireless IEEE 801.11x adapter

	Optical drive
	CD-ROM

	Sound 
	Soundcard and speakers/headphones


8.2 Mobile Environments 
	Formats
	Recommendations

	Baseline Feature Phone Delivery Specification
	Network connectivity: 2G (GSM 900/1800), 3G (HSDPA 850/2100)
Display Resolution:128 x 160 pixels 
Storage capacity: 64MB

Camera: 1.3/2.0 megapixel 

Runtime Environment: Java Platform, Micro Edition (Java ME)
Messaging services: SMS, MMS 

	Baseline Smartphone
 Specification
	Network connectivity: 3G (HSDPA 850/2100)
Operating systems: One of: Microsoft Windows Mobile 6, Palm WebOS, iOS, Android, Windows Phone 7, Symbian OS, RIM BlackBerry OS 5 

Display Resolution: 240 x 320 pixels

Storage capacity: No baseline provided due to diversity.
Camera: 2.0 megapixel 

Runtime Environment: Java Platform, Micro Edition (Java ME)
Wireless: 802.11 b/g/n
Bluetooth: Bluetooth v2.1

Messaging services: SMS, MMS

	Baseline Portable Digital Media Player Specification
	Storage capacity:
16GB+ (2-16GB for lightweight audio players)

Display resolution: 320 x 240 pixels (not supported for lightweight audio players) 
Bluetooth: Bluetooth v2.1 (not supported for lightweight audio players)

	Baseline eBook device Specification
	Display size: 6 inch

Display resolution: 600 × 800 pixels (167 ppi)

Operating System: Linux/Android

Memory (RAM): 2-4GB

Other potential features: Touch Screen, Integrated Wi-Fi,  Removable Storage (Micro SD/SDHC)

	Baseline Removable Storage Formats Specification
	512/1 GB SD Card family: SD Card, Mini-SD, Micro-SD (Transflash) and SDHC (Secure Digital High Capacity for capacities over 4GB)

Note the following for SDHC cards:

Devices that do not specifically support SDHC do not recognise SDHC memory cards. Some devices can support SDHC through a firmware upgrade. SDHC devices are backward compatible with SD memory cards.

Microsoft Windows may need a hotfix to support accessing SDHC cards.
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� � HYPERLINK "http://www.w3.org/TR/WCAG20-TECHS/intro.html" ��http://www.w3.org/TR/WCAG20-TECHS/intro.html� 


� A smartphone is a mobile phone telephone with built-in applications and internet access. Smartphones provide an inbuilt digital voice service, text messaging, email, html rendering, web browsing, still and/or video cameras, audio and video playback. In addition, smartphones can run other applications. Definition based on �HYPERLINK "http://www.pcmag.com/encyclopedia_term/0,2542,t=Smartphone&i=51537,00.asp"��"Smartphone definition from PC Magazine Encyclopedia"�. � HYPERLINK "http://en.wikipedia.org/wiki/PC_Magazine" \o "PC Magazine" �PC Magazine�. 
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