International Council for Education of People with Visual Impairment

 ICEVI EUROPEAN CONFERENCE 

9-13 July 2000

Cracow- Poland

“VISIONS AND STRATEGIES FOR THE NEW CENTURY”

Miquel-Albert Soler Martí

Doctor in Educational Sciences Educator.

Qualified Teacher Diploma in Sciences

ONCE  Educational Resource Centre

Av. d'Esplugues, 102 - 106.

08034 Barcelona. SPAIN

[image: image3.wmf]
Multi-sensorial  Didactics of the Sciences is a method that has been recently conceived and systemised, from his Doctoral Thesis.  The author of this communication is dealing with an innovative way of teaching and learning experimental sciences and nature which, in principle was thought out for blind and visually impaired pupils. But the research which has concluded that the method has shown that it is not only efficient for this type of pupil but also for pupils that have no visual problems. So, it is interesting equally for special schools for blind and visually impaired pupils and also for ordinary schools in which there can always be blind pupils in the classroom. 

1. Theoretical Basis 

We are living in a culture of the ‘image’ which has exercised a notable influence in the commercial and business world and of the evaluation of people, etc. Evidently, the world  of education has not escaped this strong influence and even less so in that which refers to the areas of experimental sciences and to Nature. We shall analyse this phenomenon.

All people have different capacities. This phenomenon is made especially visible when we go into the classroom and see a pupil whose level of differentiation is stunning, as is the case of a blind or visually impaired child. Then, we think that we must fall back on the Differential Pedagogy in order to suitably adapt the curricular material to the special needs of this pupil, which is completely certain, but not all the differential methods are individual and specific. We must remember that the methods of María Montessori and of Ovidio Decroly were designed for Special Education Schools, but later were found to be of great use and richness for pupils from ordinary schools.

At present science subjects are taught at different academic levels only from a visual parameter. This happens because we insist on homogenising our pupils in one single capacity that we consider predominant: that which is offered by the eyesight. This has motivated equally the science text books, also the laboratory practice guides and the instruments of the laboratory. The didactic methods used in the teaching of the sciences, fulfil the following characteristics: 

· Systematic scorn of scientific data and information because of the single fact of being perceived by means of a sense different from that of sight. 

· Partial explanation of many scientific phenomena on being focussed only from the point of  visual perspective, not taking into account the overall perception of same which is much richer for everyone. 

· Generalised belief that everything that can be observed and visually controlled is more scientific, in detriment to that which can be observed and controlled by senses other than vision.

· Teaching of the sciences in accordance with didactic methods and resources that almost only contemplate visual perception and forget the important role that all the other senses can have in the learning of this subject.

· It is a fact that the generalised opinion is that blind or visually impaired pupils have more difficulties when learning sciences than with the arts subjects, which are considered more suitable for them. 

· Programming of the science areas with conceptual objectives and contents, procedures and attitudes and values based mainly on the visual perception.

Multi-sensorial Didactics of the Sciences which we are today presenting, breaks with the unilateral vision of the scientific phenomena and achieves an overall perception of same on considering that all scientific experience fulfils one of these two characteristics:

· They are accompanied by non visual equally scientific information,

· They can be extrapolated to the non visual perceptive field.

In this way, coming from this basic principle and thanks to all of the later pedagogical development, Multi-sensorial Didactics of the Sciences greatly eases the access of people with diminished vision to the study of scientific subjects and, in turn, considerably completes the perceptions of scientific phenomena carried out until the present date by people with visual problems. 

2. Definition

The Multi-sensorial Didactics of the Sciences is a method applicable to all academic levels that makes possible the teaching and learning of the sciences using the senses in an interdependent way, giving suitable orientation to the sensorial development and stimulation, in order to achieve meaningful learning, based on a wide and scientific perception of the natural environment. 

3. Practical Applications

The Multi-sensorial Didactics of the Sciences  assumes another step into diversity, diversion and innovation.

Given that it is a valid method for blind, visually impaired and without visual problem students, it assumes and in the attention to diversity and is interesting both for special schools for blind and visually impaired pupils and also for ordinary schools where these pupils are also schooled. 

In so far as it is a motivating method for all and a generator of more meaningful  learning, it supposes progress in the learning based on diversion. 

And so it is a didactic method that presents a focus until now not used in the presentation and study of sciences, it supposes a contribution in the field of educational innovation. 

But lets look at some specific examples that illustrate all of this. 

3.1. Light Refraction
The change of a ray of light passing from one medium A to another B, from air to water for example, is normally explained in science classes, with a stick or pencil. If we place a straight pencil  in a container full of water, we are given the impression that it is bent on looking from outside; because the ray of light has been refracted. But this phenomenon can be extrapolated into the field of auditive perception. Let’s look at it. 

How can we listen to the refraction of light? The behaviour of sound waves is equivalent to that of light. So, we fill a large container full of water (a bucket or the laboratory beaker) and produce a sound wave by striking a tuning fork coupled to its corresponding resonance box. We shall hear a constant musical note; whilst, bringing the tuning fork nearer to the water of the container and we shall clearly hear how the sound wave, on passing through the water of the container, changes its frequency and we shall hear a much lower note than the first. 

3.2. Colour
The study of the basic colours of the rainbow, the formation of other colours from these, the decomposition of light, the formation of white light using Newton’s disc, etc., are visual phenomena that can be exported to the field of smell and hearing. 

The basic colours can be substituted for different smells using natural essences. The combination provided by several essences, gives forth to a new perfume. In the same way, if we make a coloured and perfumed Newton’s disc, in such a way that a colour and a particular smell belongs to each proportional sector, we can see and smell each one of the sectors separately and, on spinning them, we see white forming and sense the new smell that is given off. 

We can also give a value to the different sounds emitted by different musical instruments. We choose 7 instruments and we emit, separately, the same musical note with each one of them. In this way, the timbres will be well differentiated. On making the possible combinations of two or more instruments reproducing the same note, we obtain new timbres. The white light would be the equivalent of the seven simultaneous sounds, but the proportion of each colour should be substituted for the greater or lesser intensity of each one of the sounds. 

3.3. Multi-sensorial Observation of the ecosystems
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He who only looks at the landscape, loses 80% of that which nature is communicating. From my experience as a blind person and a great lover of nature, I can confirm that  the quantity and quality is immense of the beauty that is transmitted to us through the ear, touch, smell, taste and the most transcendental dimension of the person. 

By means of the ear we can know the name of each one of the birds, insects, amphibians and other animals that live in an ecosystem; by means of touch we can know the trees, type of ground, rocks, the types of leaves, etc.; by means of the nose we shall learn to distinguish plants with flowers and medicinal herbs, the degree of humidity of the place, etc.; thanks to taste we shall also enjoy the edible fruits that nature offers us. Evidently the eyesight also plays a part, but not that which stands out because it is already sufficiently well known and valued. However, it must be pointed out that children with visual impairment (with a remainder of vision), must take advantage to the maximum of this perception. 

In one of the experiences carried out in our research about the influence that Multi-sensorial Didactics of the Sciences has on the acquisition of meaningful learning of blind, visually impaired pupils and pupils without visual problems we made a multi-sensorial observation of an ecosystem with a group of school children of 1st of ESO (13 year olds) (Secondary Obligatory Education) where there was only one blind child and the rest had vision. At first the pupils without sight problems used the binoculars to look at the birds, but when they realised that it was easier to notice their presence and recognise them by the ear, they spontaneously put away the optical instruments. Their adaptation to the innovation was surprising.

It is very important that on these types of field studies, the pupils share tape recorders in order to be able to register all those natural sounds that they are discovering. Therefore, to know how to listen and keep quiet, are two procedures to be worked on before. Nature studied like this turns into a great teacher that, in turn, is a rich source of conceptual, procedural and attitudinal learning.

3.4. Propagation of waves 

[image: image2.png]LIS




If there are two tuning forks on their corresponding resonance boxes and we separate them in a straight line by some 15 cm., we can check how the mechanical wave is propagated from one of the struck  tuning forks and then leaving it to vibrate for some seconds. Next, with our hand, we can stop the vibration from the struck tuning fork and we shall hear that, the second tuning fork that nobody has touched, is vibrating as a result of the wave from the first which was propagated.

3.5. Vegetable Absorption 
Especially in the hottest months at the end of spring or during summer, we can hear perfectly the sound given off by absorption from the roots of the plant we know as mint (peppermint) after being watered at the end of the day, if it has been exposed to the sun throughout the day. 

3.6. Determination of the pH
In laboratories it is normal to use universal colour indicators. In more computerised laboratories, digital measurers of the Hydrogen potential are used, which can be connected to talking computers for the blind. But Multi-sensorial Didactics of the Sciences will allow the pH  of a substance to be known by means of the ear.

In order to do this we shall need a small amount of powdered zinc (Zn) or a small piece of calcite, which must be held in wooden tweezers. When we introduce this small piece of material in an alkaline solution, no change is produced. But if we introduce the Zinc into an acidic solution, an easily heard effervescence is produced, more if we use hydrochloric acid.

3.7. Detection of chlorophyll
We shall make use of some green leaves of plants or trees, water and a mortar. The leaves are mashed up with water in the mortar. This takes on a green colour, and in addition, it has the typical smell of chlorophyll, which we notice after cutting the grass.. 

This practice is usually used in all the guides using alcohol and the green colour of the liquid stands out. Multi-sensorial Didactics of the Sciences focuses more on the attention to the smell, brought about by substituting the alcohol (totally arbitrary) for water.

And so we could go on enumerating more and more practical examples (the sound of a river, multi-sensorial evolution of a storm, etc.), suitable didactic resources, sensorial educational orientation, etc., questions which we cannot take on because of the logical limitations and the limitations of a communication. But also for practical purposes, what must be pointed out is that, Multi-sensorial Didactics of the Sciences, positively incites in the environmental attitude of the pupils. It would mutually help all of us to hear better and to have a wider perception of that which surrounds us, making us more sensitive and respectful to our environment, and additionally, increase the level of group cohesion in a situation of conscious diversity. 

4. Research Results

Multi-sensorial Didactics of the Sciences in general has been the object of rigorous systematic and scientific research, for 10 years and carried out by the Research – Action techniques. The results obtained have been highly positive and reflected by means of 83 conclusions grouped into 4 categories:

· Influence of Multi-sensorial Didactics of the Sciences on the learning of concepts,

· Influence of Multi-sensorial Didactics of the Sciences on the learning of procedures,

· Influence of Multi-sensorial Didactics of the Sciences on learning attitudes,

· Quality of the learning in general in relation to the quality of perception.

We would like to emphasise that the population sample in which the said research project was developed, was made up of blind and visually impaired pupils as well as pupils without visual problems. 

The research design is as shown on the following page:
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5. Conclusion

I sincerely think, both from my professional experience and also as someone who is blind, that it is a serious mistake to open our minds only to visual things. To consider the other senses as equally important, assumes opening more windows to the outside, and the more that we free ourselves, more information will reach our brains and, consequently, we shall obtain more meaningful and complete learning

By means of the research into Multi-sensorial Didactics of the Sciences, we have come to 83 conclusions which ratify all that expounded in the previous paragraph. In addition, this is equally so in blind and visually impaired pupils as in pupils without visual problems, which supposes one step further in the attention to diversity. Finally I want to comment, that the information perceived by the non-visual senses, are AS scientific and valid as those captured through the eyes. The scientific phenomenon is also expressed by means of the five senses. It is social fashion that has prioritised the culture of the image in all aspects and neither has education escaped from this strong influence. Multi-sensorial Didactics of the Sciences, is trying to achieve innovation in this respect and to break with these restrictive schemes which make us lose the global perceptive of our environment.

6. Expansion and Depth

For all people that are interested in deepening and widening all that I have expounded in a very synthesised way, I would like to say that I believe that the reading of my book, whose reference is below, could be of interest:

Soler Martí, Miquel-Albert. (1999). “Didáctica Multisensorial de las Ciencias. Un nuevo método para alumnos ciegos, deficientes visuales y también sin problemas de visión”.(Multisensorial Didactics of the Sciences: A new method for Pupils who are Blind, Visually Impaired and with Visual Problems
Editorial Paidós.  Barcelona.

The original of this book is in the Spanish language, but through UNESCO the translation into other languages is being dealt with.
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