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At a glance
· Teachers often need to demonstrate skills and show images to classes, but technologies like OHPs cannot project opaque objects
· Visualisation technologies enhance traditional demonstrations through capturing video, providing fine zoom facilities and reducing key physical risks 

· A visualiser (a video camera mounted on a flexible arm) connected to a projector puts live video of any object onto a screen for large groups to see

· Other specialist technologies, such as digital microscopes, and video connectors to standard technologies, such as webcams, smartphones and calculators, can be used as alternatives for some tasks
Visualisation
'A picture is worth a thousand words' underpins the educator's desire to present relevant imagery to learners, but the practicalities of providing such pictures without large numbers of text books or considerable (and too often illegal) photocopying is another issue. Visualisation technologies allow a whole class to see what is on the teacher's desk without having to gather at the front. Applications need not be limited to simply displaying static images, but provide opportunities for learners to see the detail of scientific experiments, to observe practical skills, to examine real objects and see exemplars of work being undertaken. 

Gathering learners around the teacher's desk introduces health and safety risks, especially where dangerous chemical reactions are being demonstrated; yet pushing students back to their seats limits their ability to see the details of the experiment. Visualisation technologies throw the image up onto a screen or whiteboard, potentially providing a better view than assembling around the apparatus. Visualisation technologies can reduce disturbance caused by learners moving around the class, prevent crowding at the front, give enhanced views through zooming or image colour adjustments, and provide a permanent record of the work undertaken if connected to a storage device.

Visualisation technologies
The overhead projector (OHP) became an essential tool to many teachers, but it can only deal with transmissive images and not opaque objects. OHPs have generally been superseded by interactive whiteboards (IWBs) and other projection technologies, but IWBs do not come with video input as a standard part of the equipment. A webcam can be connected to the host PC, with any image displayed dependent on the quality of the camera, the functionality of the supplied software and the stability of the camera mount.
Earlier technologies, especially the epidiascope (or 'opaque projector') put live images onto a screen, but hot bulbs could damage delicate specimens, they were expensive and there was no means to store live demonstrations.

Digital microscopes and certain mobile phones can be connected directly to a PC to provide some visual imagery, but one of the most flexible solutions that has been emerging over recent years has been the visualiser. This hardware is, in essence, 'a camera on a stick', but that description does not do the technology justice.

Educational applications
Visualisation technologies can be used in many ways, some of which are written up as case studies on the Visualiser Forum, which is run by a consortium of educationalists and vendors. Applications include:
· demonstrating scientific experiments

· examining objects and documents, such as historical artefacts, illustrations in books, natural specimens and maps
· illustrating practical skills, for example fine brushwork, sewing, assembling electronic components or correct use of a protractor 
· modelling writing by developing a collaborative structure, inserting grammar and punctuation or adding in detail like adjectives
· displaying other devices, such as a calculator, games console or phone

· facilitating peer evaluation and assessment, by putting learners' work on screen for all to see
· assisting vision impaired pupils

· supporting meetings by displaying official documents, curriculum plans or policies for discussion.
Teachers TV provides videos that discuss the use of visualisers, including Hard To Teach - Secondary English Using ICT and Resource Review - Primary ICT Kit. 

One issue teachers must consider before displaying items is copyright, which is not an area that the Visualiser Forum can provide guidance on at this time.

Visualisers 
A visualiser is a combination of a video camera on an 'arm', a light source, a base and (optionally) a platform on which to place objects and documents. To be used effectively, it needs to be connected to a projector system, although some models now come with storage cards so that captured video can be saved for later viewing. The hardware features and software functionality vary between models, but the following could be considered during procurement:
· Image sensor and lens quality, including (as for a digital camera) the number of megapixels that make up a single image and the depth of field (focus limitations)
· Hardware and software controls for camera zoom, fine positioning, lighting, image capture, white balance and similar
· Flexibility of the arm for positioning the camera - will it be important to capture images (such as posters) on walls or for videoconferencing?
· Connectivity for output to a display, either directly or through a PC

· The need for a platform, which may help give scale to objects but can reduce flexibility

· Software features, such as live presentation; image capture and editing; split screen viewing (to compare to a previous version or to a recorded demonstration); time lapse capture; and stop-motion animation capabilities
· Weight, if the device is to be moved around.

The price of a reasonable quality starter model should be around £275, rising to over £1,000 for more advanced hardware. Tom Cooper, Strategic Leader ICT for the London Borough of Lewisham, compares the cost of a visualiser (with sound system and projector) at £1,500 to £2,000, with that of an IWB at over £3,000 (including installation), and considers that learners will derive far more benefit from the former compared with the passive use commonly observed for IWBs. Visualiser vendors include AVerMedia, ELMO, Genee Vision, Lumens, Samsung and WolfVision.
The basic concept of a visualiser is undergoing little development, but manufacturers are improving hardware to provide HD resolutions, data storage on USB memory sticks and SD cards, and wireless connectivity. There have also been improvements in software integration through increased use of TWAIN (a set of protocols that allows a wide range of Windows and Linux software to access features of imaging hardware) and introduction of visualiser 'buttons' on IWB interfaces, allowing direct access to the device.
Alternative technologies
A number of specialist visualisation technologies exist, although visualiser cameras are generally suited to capturing the screen of any handheld device. Intel Play QX3 microscopes were given to all maintained primary and secondary schools in England as part of Science Year in 2001/2 and the upgraded QX5 is now produced by Digital Blue. Various companies, including Veho, produce alternative USB microscopes that range in price from £30 to £100, or considerably more for 'professional' devices. Enthusiasts point out that many visualisers are adequate for general close-up work and that it is often possible to focus the camera on the eyepiece of a standard optical microscope. 
It is possible to connect some smartphones to a television, to a projector, or to a computer which has suitable inputs on its graphics card. This setup can offer live video or recorded images on an ad hoc basis, but may not provide the ease of use of a visualiser, and is limited by the capabilities and battery life of the phone. Calculator manufacturers, for example Casio and Texas Instruments, provide connectivity or emulators for their more complex scientific models, but these are specialist applications. 
Uptake and embedding
Dave Smith, ICT Consultant for the London Borough of Havering and Chair of the Visualiser Forum, believes that visualisers will become widespread now that prices have become more affordable. The hardware has seen greater adoption in Japan and the US, where IWBs are less prevalent, compared with Europe. Futuresource Consulting predicts that the number of UK classrooms equipped with a visualiser will rise from one in thirty last year to one in ten by the end of 2010. Many local authorities have focussed on procuring IWBs, but some London Boroughs, including Barking and Dagenham, Havering, and Lewisham, have directed investment towards visualisers.
Mr Smith believes that many teachers who are wary of technology find visualisers more intuitive to use than IWBs and that they have a greater impact on learning. As such, they assist in a personal as well as a technological transition from traditional to digital tools. Tom Cooper sees the technology as an interim between analogue projectors, like OHPs, and fully digital systems in which learners and teachers will collaborate, create digital artefacts and share them electronically. However, Dave Smith believes that paper will remain prevalent in schools for another fifteen to twenty years, providing a continuing, important role for visualiser technologies.
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