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At a glance

· HTML has defined the simpler content and layout of web pages for many years, but scripting languages, proprietary 'add-ins' and other technologies have been used to deliver interactivity and multimedia content.
· Many educational applications rely on interactive and multimedia content to engage learners and improve outcomes.

· HTML5 is being defined to incorporate many of the common interactive and multimedia requirements into the capabilities of browsers.

· HTML5 should offer greater consistency and less hardware/browser combinations that developers must take into account.

· Recent browsers support (or will soon support) HTML5 but 60 per cent or more of installed browsers do not.

· Adoption of HTML5 may be driven by developments in the mobile market sector, where more powerful handheld devices are starting to support modern browsers.

The language of the web
Hypertext markup language (HTML) is used to create the plain text description defining basic web pages. Tags in the text (properly called HTML elements) are used to structure the output, to format blocks of text and to link in other items, such as images and hyperlinks to further pages. The last major update, HTML4, was first ratified by the World Wide Web Consortium (W3C) in 1997.
New features have been added to HTML by developing separate scripting languages, such as JavaScript, by creating specifications that extend HTML, especially XHTML, and by adding (largely) proprietary browser plug-ins. The last of these may extend functionality, but have been blamed for incompatibilities, system instability and certain security breaches. Most web applications rely on one or more of these techniques to deliver interactivity and multimedia content. (See Web applications in TechNews 01/09.)
Learning platforms and other educational applications often use these techniques to support media playback, 'drag and drop' editing, quiz scoring and document editing. Use of proprietary plug-ins to drive such interactivity may have been acceptable on managed networks, but learners are increasingly accessing online materials via mobile devices and from their homes. This means that browsing environments vary widely and cannot be readily controlled to ensure that web applications function as intended. Drawing such functions into the main specification for HTML should provide much greater consistency for developers in all fields.
Reaching to the Five
The Web Hypertext Application Technology Working Group (WHATWG) first started to fill the gaps in HTML in 2004, with W3C joining in from 2007. The draft specification for HTML5 has been delayed a number of times: in the WHATWG wiki, the editor estimates that a final HTML5 draft will be complete in 2012, but that this will not become an agreed W3C standard (or 'Recommendation') before 2022.
The W3C has a helpful document outlining key changes between HTML4 and HTML5. This list may alter, and details for the implementation of specific new features undergo modification, but differences of note include:

· New elements to control drawing of vector (<svg>) and more general images (<canvas>). Vector images consist of points and lines that can be manipulated to transform images, allowing scaling, rotation (as seen from a 2D perspective) and direct editing of shapes through dragging vertices.
· New <audio> and <video> elements, allowing direct embedding and user control of multimedia files. This would render some of the multimedia functions of plug-ins, such as Adobe Flash or Microsoft Silverlight, unnecessary.
· Recognition of MathML for rendering mathematical equations and scientific formulae.

· Drag and drop controls, allowing items to be placed in designated areas of the screen. Such actions might further trigger responses, for example acknowledging a correct response or attaching a file to an email.

· Direct document editing. This is already commonly available in online email and word processing applications, using various JavaScript routines and other techniques, but integration into HTML should simplify development.

· Access to offline storage to manipulate file content. This is vital for applications that use databases for back up and offline data management, for example to access past email messages and create new ones, or to store results from tests.
· So-called 'presentational' tags have been removed entirely, in favour of applying styles to text and other items. Elements removed include <center> and <font>, while redundant attributes applied to elements include 'align' and 'bgcolor'.

· Frames, which have been criticised as hard to implement consistently and difficult for accessibility tools to interpret (for example screen readers), have also been removed. Frames allowed developers to display one web page 'inside' another, perhaps to improve navigation. Preferred alternative techniques are available.
Pages stored as HTML should be 'media independent', so that any browser/hardware combination can render the content to some degree. This means that additional formatting information, or 'styles', must be held as separate CSS files. These cascading style sheets are used to format output as required - whether for a particular version of a browser, for the smaller display of a mobile device or for a screen reader that communicates the content to a blind user. Developers aim for functionality to 'degrade gracefully' according to available resources.
The draft HTML5 specification is written in terms of a document object model (DOM), rather than specific HTML elements. This mapping of tags to the 'DOM tree' allows developers to manipulate objects using JavaScript and other tools, to produce the animation or interaction required. HTML5 specifies application programming interfaces (APIs) to control this object manipulation
A final significant development has been the integration of 'web workers'. These enable scripts to multitask in the background, for example by looking up data as a form is completed or allowing attachments to be uploaded while the text of an email is written.

The video controversy
A great deal of media comment has centred on how HTML5 will handle video and comparisons to Adobe's Flash platform. The latter is really not an HTML5 issue, although Adobe may well write plug-ins for browsers that support it. Nevertheless, where HTML5 uses the Video element, separate players should not be necessary for many video applications.

H.264, one of the main codecs used to digitise and transmit video, has significant licensing issues. Although H.264 is free to end users and no royalties are being claimed from developers, this could change after 2016, as explained by Ars Technica. This offers a six-year window for alternatives to emerge, but if H.264 becomes the effective standard before then, it could give the patent owners wide scope to charge as they saw fit.

Ogg Theora is an open source alternative, but most accept that it is not as efficient as H.264. Earlier this year, Google bought On2, a developer of video formats,. Much of its VP8 codec has now been incorporated into WebM, which Google has released under an open, royalty-free licence. As Ars Technica further reports, patent law is a difficult area, with the companies behind the MPEG LA 'patent pool' for H.264 claiming infringement. It is likely to take some years before the legal position of this, or any alternative open source protocol, becomes clear.
Comments from a Hulu executive, quoted in PC Pro, point to further issues with HTML5 video. Of particular significance, there is no direct means yet to ensure that video is not copied, for example by offering digital rights management (DRM) techniques, and no built-in support for delivering linked advertising.
Browser support
The 'shape' of HTML5 seems clear, but the specification remains in a degree of flux. Key to success is its adoption by developers of the layout engines that underpin browsers. There are a number of these, but the four major ones are:
· Trident  for Microsoft's Internet Explorer
· Mozilla's Gecko used in Firefox
· Webkit, which powers Apple's Safari and Google's Chrome browser

· Presto, developed by Opera.
Creating a final standard is an iterative process based on developing test cases and solutions in layout engines. Where the specification limits the developers, changes may be agreed to ensure more consistent rendering of objects. To become a W3C recommendation, at least two of the layout engines must demonstrate complete conformance to the specification. CNET News outlines some of the history and difficulties of this standardisation process.
Wikipedia has a helpful article that compares the support of the layout engines for significant features of HTML5. Google and others offer examples (with sample output) of how HTML5 will work, while Gizmodo has a straight-forward explanation of what it offers.
Going mobile
Handheld devices have long offered possibilities of 'anywhere, any time' learning. Increased hardware power and improved wireless connectivity are starting to fulfil the potential for web browsing on the move and use of online applications by learners in the field. However, the market is quite fragmented in terms of the hardware, the degree of support for native applications (which work directly with the device) and the capabilities of the internet connection and embedded browser, if offered at all.

The mobile market is one where the proprietary interests of hardware developers, such as Apple, have a significant influence. If a particular application is not accepted for an 'app store' then it may not be able to run on a learner's phone or tablet device. HTML5, based on unified standards, offers the hope that smartphones and other more powerful handhelds will be able to access to same learning content and services that are available on desktop computers.
High five
HTML5 may be the right for the future, but older browsers, including all released versions of Internet Explorer (IE), do not support it. While others may 'push' background updates to users by default, Microsoft does not. Although its market share is decreasing, IE still accounts for around 60 per cent of all browsers, as this Ars Technica graphic demonstrates. This suggests that developers will have to support other technologies for some time to come, even where HTML5 offers the required functions. (Note: as Jack Schofield reports in the Guardian, the forthcoming IE9 will render many features of HTML5.)
Reports of browser market share often focus on desktops and laptops, but much of the innovation is now occurring on mobile platforms. Google's Chrome OS will offer a 'browser-only' experience for notebook and tablet devices, necessitating web applications to deliver the capabilities that consumers are looking for. It is possible that this market, including mobile learning initiatives, will drive the adoption of HTML5 as a common platform across a range of devices.

Patent issues and proprietary interests may hold up its progress, but strong support from browser developers suggests that HTML5 will become widespread in the medium term.
(1608 words)




































© Becta 2009
http://emergingtechnologies.becta.org.uk
page 5 of 5

Month/year

[image: image1.png]