Tactile Learning and the ICT Curriculum
Shirley B Evans

se@rncb.ac.uk
Introduction

This paper supports The Royal National College for the Blind’s poster presentation of Talking Tactile Technology (T3). The paper first gives an overview of RNC, then describes the history of tactiles in education and finally looks at T3 and its place within this framework.

RNC is the United Kingdom’s leading Further Education Specialist Residential College for learners who have a visual impairment. Our mission is “to enable people who are blind or partially sighted, and who may have additional disabilities, to achieve their full potential and integration in society." RNC was inspected by the government in November 2004 and found to be ‘an outstanding college, providing high quality education and training where students’ individual needs are very well met.’ In December 2005 and in recognition of the above RNC was awarded ‘Beacon Status.’ RNC is the only specialist college for blind and visually impaired learners to have received this prestigious award. One of the responsibilities involved in obtaining and maintaining this status is dissemination of good practice.

There are approximately 200 learners at RNC made up of 115 younger learners between the ages of 16 – 19 and 85 adult learners 18 years and over from the UK and abroad. RNC offers a range of academic and vocational programmes delivered both residentially and at a distance.

At RNC we believe that ICT, including the T3, plays a major part in, and is vital to a learner’s potential and independence, and that is why it is given such a high priority. 

A History of Tactiles in Education

The use of tactiles has a surprisingly long history, with tactile embossed books being produced as far back as the 1860s.  With few exceptions, a tactile diagram needs some kind of  explanation before the user can make sense of it.  So, in a sense, tactiles have always needed associated audio data, usually in the form of another human.  Even when a tactile diagram has Braille legends, or symbols, some cursory introduction is usually required.  Where the user is not a Braille reader, the dependence on another person can be greater, and correspondingly their loss of autonomy.  In the usual classroom context, dependence on input from a teacher is nothing out of the ordinary, since even sighted students often need further information on photos and graphics from an initiated  source, but outside of the classroom the parallel stops.  When the sighted student takes a text book containing relevant diagrams home, he or she can continue to study independently, but for the blind or VI student this is far more difficult. Accompanying information in the form of Braille books or audio tapes have been used to remedy this but can seem rather labour intensive from the learner’s point of view.  


What is the Talking Tactile Technology (T3)?

T3 is a low-cost computer peripheral. It consists of a compact enclosure which houses a touch-sensitive surface, a simple apparatus for holding a tactile graphic overlay motionless against the touch-surface, and hardware for establishing USB communications between the device and a host computer via a single cable.

By assigning identities to irregularly shaped regions, lines and points, it is possible to have the computer speak the name of any feature of a tactile drawing, to which an appropriate digital audio file has been linked. This 'programming' can be carried out by the teacher using the Authoring Tool software supplied.

Additionally, more elaborate and interactive programming can be created that use pre-recorded human speech, synthetic voice and sound effects as output, with many layers of data being associated with a single point.  Music can also be incorporated into the background of speech etc.

RNC is building a library of talking tactiles to cover vocational and national curriculum subject areas for learners across the full age range; since this is an impossibly large undertaking, professionals in the field are being encouraged to produce talking tactiles within their areas of interest and expertise.  To facilitate this a professional accredited training course on producing education content for talking tactiles is now offered by RNC in partnership with Anglia Ruskin University.

The T3 as an Educational Tool

The T3 is a multi-sensory educational tool that conveys information through three separate channels - the visual, tactile and auditory processes. The unique quality of this triple sensory stimulation means that the learning potential is multifaceted. The multiple stimuli afford more connective possibilities between neurons, and therefore offer more avenues and means of recalling information. Where sight is absent or limited the T3 enables the user to hear and touch the word/symbol (and for sighted individuals to see the word/symbol) becoming familiar with the physical motion needed for its reproduction and then use the word/symbol in context.  Where a graphic diagram needs to be understood, the variable sensitivity of the touch tablet means that the learner can explore the tactile image with two hands in the usual way, and thus begin to build up a mental image, without any audio feedback.  When information is required on a region, line or point that has been located, the user presses gently with one finger and the associated audio is played.  The sensitivity of the touch screen, in terms of how much or how little pressure is required to cause audio feedback, can be altered.

Sounds are associated with regions, lines or points which can, if necessary, overlap.  The following simple diagram of a plant is used to give Key Stage 1 learners information on the various biological components of the structure of a green plant:
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Fig 1. Graphic showing a person using a tactile overlay. The graphic is a diagram of a plant and the user is touching a leaf with a stylus.

as they press on an area they hear the name of the element, ‘leaf’, ‘roots’ for example, on the second press they may hear how to spell the name, the third level might give a short definition and the fourth level a more complete definition.  Up to ten levels of information can be offered, the hierarchical order depending on how the teacher/designer decides to structure the program. 

The Association of Audio Information with Haptic Feedback

Continuing with the plant example above, on the first press the name of the object is given along with a background sound.  These sounds may be fully related such as ‘grass’ may have a lawnmower in the background, and ‘rain’ may be accompanied by the sound of rain, or they may just be sound effects.  Observing sighted children using the T3 in mainstream education
 it was seen that when the same sounds were incorporated into the background of questions on the page, which asked children to name and find parts of the plant, the increase in correct answers given was around 40%.  This phenomenon was not monitored or recorded since in was not part of the research brief, but would merit closer examination.  Making associations for data by tagging with audio (or visual) clues has been used in other contexts, but clearly the T3 lends itself particularly well to this process.

We believe that the use of talking tactile technology not only improves the speed and ease with which the visually impaired user can learn, but also reinforces learning through dual modality. In the context of neuroscience a great deal of evidence has been presented regarding the significance of cross-modal exchange between different sensing systems by researchers such as Le Doux, Hubel, Cynader and Frost.  In the education context the effectiveness of multimodal interfaces and multi-sensory learning have been promoted from Montessori, and Dewey through to more recent protagonists in the field such as Aldrich, and Ungar.

The conceptual framework and underlying principles of the“T3” are based on (i) the principles of multi-sensory learning, as these have been informed by research in neuroscience, brain-based learning and Fernald’s (Visual, Auditory, Kinaesthetic, Tactile-VAKT) method of teaching spelling and reading (Jarvis et al, 1998), (ii) Gardner’s (1983) theory of multiple intelligences and (iii) the notion of inclusion which requires changes in the learning environment to support pupils to work to their potential.

The T3 as a means of accessibility

	Sighted learner
	VI learner

	
	

	paper – pens – coloured pencils
	German film

	video clips
	--

	work sheets
	--

	diagrams & examples from text books
	prepared tactile versions of diagrams


When a sighted child sits down to learn maths she may watch her teacher write on the board:

   7

+4

11
whether the child understands it or not, she sees it as a whole.  Some teachers will write:

7 + 4 = 11

again, the sighted child will see it as a whole.  The Braille reader, however,  only sees one character at a time (through the tip of his or her finger) and would need to read and remember thirteen different characters in succession before they are able to ‘see’ the whole sum.  All this is assuming that the child is able to read Braille.

By using a set of tactile symbols that speak the number or operand when touched the learner can move quickly though the sum.  So the following set of sums:
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Further Considerations

Perhaps the most fundamental concept demonstrated in the TTT is that the computer can assign changing values to place-holding tactile shapes. In other words, even though the tactile display is static, and cannot offer moving pictures in the way that video does, a single tactile diagram can actually be used to depict a great deal of information. In a simple case like the Match Game (a version of Pelmanism) each time a new game is begun, the identities of the hidden animal sounds are reshuffled by the computer. In a more complex case, a single tactile drawing of the human anatomy may have many levels of information that can be isolated for study, much like a book may use a series of transparencies to accomplish the same ends. In the tactile case, for example, when the digestive system is being studied, all information about the skeleton is shut off. This allows the student to focus on only those structures germane to the current discussion, without losing a sense of the adjacencies and relationships of the different biological systems depicted.
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Fig. 2 Graphic showing a user with headphones on sat a desk and touching the T3. 
He is interacting with a map of Africa.

The Development of the T3 in a Pedagogical Context

With the development of the Talking Tactile Tablet we see the convergence of the well established tactile map or diagram with current developments in the production of digital audio files and pointing devices.  Any tactile information can now be fully enhanced by the association of applicable audio data. For example, if the user is searching the T3 World Atlas, they could select index from the menu options which would offer them a list of countries they could locate; having selected the country (or city, or river, or sea etc) they are instructed to press anywhere on the map and audio directions are then given in terms of ‘go north’, ‘go west’ and so forth, until the required place is located.  Other menu options include, distance between two given points, ‘facts’ which might include demographical, geographical and topographical information and language samples, or a ‘history timeline’.  This latter option allows the user to select a period in history and move around the globe gathering historic information relevant to that time. Alternatively, the user can bypass the menu system and simply move around the map or diagram hearing items named as they touch, and spelled out if they keep pressing.  
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Fig 3. 

Graphic showing the layout of the T3 and an overlay of a map of Africa

Staying with the World Atlas example, if the student requires more specific information on one country, they will be instructed to insert the relevant map, this process of ‘zooming in’ can be repeated until a particular town is located.  Clearly this system can be applied to most areas of study where information is required at both macro and micro levels and all stages in between; the study of human anatomy and physiology being an obvious example, where the student might move from the outline of the body and the major organs, to a diagram of the eye, and onto the cellular structure of the aqueous humour. 

Conclusion

In order to maximise the ICT curriculum, and therefore, independence for learners who are blind or visually impaired a dynamic process is necessary. At the centre of this process is the learner  - it is the learner who sets their curriculum and this curriculum is focused on their individual needs. In order to facilitate delivery of the ICT curriculum staff need to have a range of tools at hand, both technological and skill based. 
The T3 is a prime example of the RNC ICT cycle. It involved our Research and Development Team identifying a piece of technology, establishing its worth for learners; training staff to use the tablet and to create their own material; acting on feedback from staff to further improve the learner experience, disseminating findings to relevant communities and of course, welcoming feedback from them.

Further information regarding the RNC ICT Curriculum can be obtained at the2006 ICEVI World Conference presentation entitled, ‘Developing an ICT Curriculum at the Royal National College for the Blind.’

Individual demonstrations of T3 will be available at the 2006 ICEVI World conference. Please visit our poster presentation.

� Talking Tactile Technology (T3) – Development and Evaluation of Curriculum Overlays – Papatheodorou P, Stuart D, Wells L.  2004 (Anglia Ruskin University)
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