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SUMMARY
MOC is a programme of investigation and educational intervention with prelingually deaf infants and children, which is being developed under the agreement of collaboration made between the University of Malaga and the Department of Education in the Region of Andalucia and Malaga.

  MOC sets out to provide scientific data, in fact it is already doing so (Santana and Torres), on the use of LPC in the context of an oral rehabilitation project in Castilian, based on the stimulation of language within the paradigm of information processing with the aid of LPC (Cornett 1967). In this context LPC is instrumental in guaranteeing the perception of speech (input) whereas the main body of MOC is made up of an Instrumental Enrichment Programme , Programa de Enriquecimiento Instrumental (PEI), developed for its application with the hearing impaired between the ages of 0-12 years in particular, and with children at risk in cognitive linguistic development, in general.

  With regard to the prelingually deaf person, it is a work of protracted investigation with practical applications, begun in 1992 and centred on the study of cognitive linguistic development with special impact on reading development. Back in 1979 Conrad called the rehabilitation of deaf people a struggle, with no quarter given, against cognitive deficiency. Then, MOC claims to have the answer to this former consequence. MOC contributes to the solution of this problem by its contribution to the early and natural development of oral language. With LPC, the phonology of words precedes their meaning. This is the way all children learn their mother tongue, firstly the sounds, then the meanings and, afterwards, reading. MOC, in such an important way, simply restores the natural process of verbal learning, spoken as well as written. The final aim of MOC has been to make it possible for deaf children to become autonomous learners, using their own linguistic knowledge and reading skills.

  With regard to parents, MOC gives them back the leading role in the education of deaf children. This is achieved using LPC, which allows them to communicate, from the earliest ages, with their deaf children, without restriction on content, form or code.

  Taking into account present technological developments to alleviate the effects of deafness, in particular the cochlear implant,  the information provided by MOC,  can serve to re-orientate speech therapy intervention at an early age in prelingually deaf children, or those with implants, overcoming the limitations and barriers to education which, until now, have existed.
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1.SCIENTIFIC FUNDAMENTALS OF MOC

Hearing deficiency has for several centuries, with some exceptions, been associated with four important disabilities: (1)  difficulty with oral language development, (2) low reading levels, (3) slow, laborious, dependent learning and (4) social inequality and lack of equality in opportunity.

For centuries, investigators intuitively put emphasis on sight as a compensatory way of oral language acquisition and a suitable system, which would allow pupils to visualise complete speech, was sought. But it was only in the last third of the 20th century that systems such as Cued Speech (Cornett1967), ,in Spanish La Palabra Complementada (LPC) (Torres el al. 1988, 1996, 2002) were developed, which were capable of visualising speech. With LPC 4 key problems in the education of deaf people were resolved: (1) perception of clear and distinct speech at a very early age, (2) making use of the family framework in quality linguistic development, (3) access to reading through phonology and (4) oral linguistic development through the natural route.

MOC has adopted LPC as its principal system of augmentative communication in any interactive situation. It has been said that LPC is the most important discovery  since the invention of the hand-signing alphabet   in the15th century, for resolving the problem of accessing phonology. Moreover,  it has been said of phonology that it is the cornerstone of the human cognitive system. Nowadays LPC is included in those concepts that are the most productive in cognitive psychology, on a par with the Stroop model, (Stroop, 1935), the work of   Brawn-Peterson (Brawn, 1958, Peterson et al 1959), the partial report, (Sperling 1960) and the exhaustive model of short-term memory retrieval (MCP) , (Sternberg, 1966) or the McGurk effect  in audiovisual perception of speech (McGurk and McDonald, 1976). And all this because, with the laudable simplicity which characterises such great concepts, it has been possible for the deaf infant to pick up complete language in the same way as a hearing infant but using sight rather than hearing as the main system of access.

Given the importance attributed to phonological awareness in the human cognitive structure in general and the acquisition of reading skills in particular, to the point of recognising a causal link between phonology and reading, in the last two decades a large number of studies on the acquisition and nature of phonological representations in the hearing impaired have been carried out. The studies of the so-called Brussels Group-Alegría et al (1999,for review), Leybaert (1998), Charlier (1994), Hage(1994), together with the studies of Campbell (1989 and 1998 for a revision on the contribution of sight to the comprehension of speech), as well as the Spanish language studies of Rodriguez el al, (1997), Santana (1999), Santana and Torres (2002)-,  concluded that the profoundly hearing impaired are capable of quality phonology provided two conditions are met: (1) the early use of LPC as the means of communication within the family setting and (2) appropriate rehabilitation in line with the basic principles of information processing patterns.

The early use of LPC has been shown to be the critical variable in the acquisition of phonological representations and its subsequent use in accessing the meaning of words, as much in the hearing (Rayner et al, 1998) as in the deaf (Alegría, et al. 1998).

2. THEORY OF STUDY 

1) Hearing impaired infants who are exposed to LPC as a means of communication within the family setting during the first years of life, will develop the components inherent in language – in particular phonology  and morphosyntax, subject to critical periods- and will use them subsequently in cognitive and linguistic tasks.

2) If LPC affords access to quality phonological representations at an early age, then the foundations will have been laid for the acquisition of reading by a double route, visual and phonological, and from there the possibility of autonomous learning.

3) If the cochlear implant is now the most common prosthesis in prelingually deaf children, then the pre-implant years must be used for oral stimulation, mainly in those aspects most implicit in language, viz. phonology, tactic phonology, syntax, grammar vocabulary … the use of LPC within the family circle makes these learning acquisitions possible.

……………………………………………………………………………………………………………………………………………………………………………………

It is a work of protracted investigation with basic applied characteristics, centred on the study of cognitive linguistic development with emphasis on reading development.

……………………………………………………………………………………………………………………………………………………………………………………..
3. WHERE IT BEGAN

MOC has been developing as a programme of base- action education investigation at the University of Malaga since 1992, although it has its origin in the 80’s and the bottom line of the agreement which grants it legal protection was signed in April 1995.

  MOC was conceived with the joint aim of (1) studying international research on the evaluation of different systems of communication for use with hearing impaired people (LS, bimodal, classic oralism, complemented oralism and CT, principally) and (2) offering scientific data on the use of LPC in a project on oral rehabilitation in the Castilian language, based on the stimulation of language within the information processing activity. In this context, LPC is an instrument to guarantee the perception of speech, whereas MOC has become an Instrumental Enrichment Programme, developed for its progressive application with the hearing impaired between the ages of 0-12 years. However, developments in all the materials applicable to education and rehabilitation, are successfully being applied in the case of schoolchildren with very different cognitive linguistic delays.

  In order to achieve its joint aims MOC set up two working groups: (1) an investigation team to centre on psycholinguistics, and made up of six university professors and (2) a rehabilitation team composed of four speech therapists plus third year students of the Diploma in Speech Therapy  who have chosen MOC as their base as it provides the most extensive course for their Diploma.

  The programme involves the provision of rehabilitation in the appropriate department of the University of Malaga, as well as the support of the family, beginning with learning LPC and a series of strategies to enable ordinary family life to contribute to the attainment of the objectives set for each individual case. The first cases, which began in 1992, have covered almost all the programme and are now at the written language improvement stage. The information which facilitates this study is based on these cases. 

4. MATERIALS and METHOD

4.1. Subject Sample

  The sample is made up of prelingually profoundly deaf participants who used LPC in the home environment between the their first four to six years as their means of communication. They are infants and children who have been involved in MOC since 1992, fifteen in total, although not all can be taken into account at the time of evaluating the programme because of some associated deficiencies which were not detectable at the time of their enrolment, or because of their withdrawal from the programme, around 30% of the total number, owing to the distance from the residential centre to the parental home. It must be borne in mind that MOC has or has had children from Almería, Granada, Jaén, Sevilla, Córdoba, Cádiz and Málaga…In certain cases, following the start up of the programme and when the child reaches school age, parents are advised to arrange schooling in their home area and, exceptionally, the studies can be continued by MOC at a distance.

  The requisites for acceptance onto the programme are: (I) to be under the age of three at the time of acceptance ( the average age is twelve months): (II) to be bilaterally profoundly deaf, according to BIAP classification, with average loss for fr. 250, 500,1000 and 2000 Hz, equal or greater than 90 dB., (III) a family commitment to use only LPC as their system of communication with the infant, and (IV) the availability of at least one member of the family to attend sessions of rehabilitation and do the follow-up in the home.

4.2 Material
  The MOC programme has developed materials both for intervention and for evaluation. Materials for intervention are those developed and/or used in the intervention programme, directed at emphasising the three key aspects of the rehabilitation process –

a) Input: LPC plus individual auditory implant guarantees correct perception of speech. Since 1996 the cochlear implant has been used. Nowadays 90% of children have implants, three years being the average age of inplantation. Moreover the service has at its disposal the Suvag equipment, including the vibratory stand, and takes into account the basic precepts of the Verbotonal, especially in the first stages, for the importance of filtered speech  in the acquisition of the supersegmented parameters (Mehler and Christophe, 1997; Shi and Werker, 2001

b) Information processing: speech therapy based on the findings of cognitive psychology. The programme distinguishes between materials, procedures and exercises. The work has been summarised in a PEI which is being applied successfully to other groups, in addition to those with hearing impairment, viz. autism, mental disability, language delay, among others in the education sector.

c) Output: LPC plus speech sound correction with the help of Verbotonal  guarantees progressive improvement in verbal output. Note should be taken of the spontaneous use of LPC by the MOC group of children for purposes of communication up to the age of five years. Subsequently they expect LPC from the people they converse with but they themselves display a reluctance to use it in speaking. We believe this is the moment when they become aware of the fact that their deafness makes them different, and understand the contribution that LPC makes to perception of speech.

Other types of materials are ad-hoc tests done to evaluate cognitive-linguistic processes, the majority are laboratory tests designed to measure basic cognitive processes in relation to perception of speech, linguistic development, cognitive development and reading comprehension/output.

In addition, other types of material, of the ‘questionnaire’ type , have been developed to evaluate family involvement.

……………………………………………………………………………………………………………………………………………………………………………………

The final aim of MOC is to ensure that deaf children become autonomous learners, using their own linguistic knowledge and reading skills.

……………………………………………………………………………………………………………………………………………………………………………………

5. Provisional Results

  One objective of MOC has been to bring together a group of profoundly deaf children who had been brought up with LPC as their sole system of communication within the family setting. Ten years on, it has been possible to bring together a sample, sufficient though small in number, of families who chose, and have followed this model faithfully, in accordance with the initial plan.  Based on these cases, as we shall see, three lines of research arise: (I) perception of speech (input), (II) linguistic development (information processing) and (III) reading maturity (output). 

1) Perception of speech: LPC is directly targeted at perception of speech, the first of the psycholinguistic processes. Perception of speech is evaluated in MOC subjects. Figure 1 shows the performance levels reached with three types of stimuli: words, pseudowords and sentences, presented in different forms (cf Figure 1), with and without LPC. In the words and sentences tests the subject chose one drawing out of four. The pseudowords test was only taken by the over 5’s and required a verbal answer using LPC.

   Conclusion: LPC provided a good answer to the problem of perception of speech at a very early age. Comparing these statistics with those obtained by Nicholls and Ling (1982) and Santana (1999), in similar tests, two important differences must be highlighted: (1) this is a protracted study which shows the evolution from 6 months to 10 years of age, while those (of Nicholls and Ling) were transverse studies, and, (2) the MOC subjects have been constantly exposed without interruption to LPC, while in those other studies, it is not possible to be sure of this. Having said this,  although the final results may have been similar, early exposure to LPC could have contributed to the early development of good phonology and its later use to processes and cognitive tasks, viz. memory and reading phonologically.. One statistic in favour of this last hypothesis is the fact that, after the third month of exposure to LPC, I year olds recognise 61% of words used.  Around the age of 1, after 3,4,5 or 6 months of intervention, all the MOC children systematically accompany vocal production with manual complements, which although crude, adjust to vocal positioning and match in the number of syllables. 

  (2) Linguistic Development:  Six aspects of special linguistic interest in the comprehension of language have been evaluated: vocabulary, gender, number, prepositions, verbs and pronouns. Statistics relating to the knowledge  and use of prepositions are presented as being possibly the most critically resistant aspect to formal learning. For this reason it is postulated that LPC  must have played an important role in this area of development.

The complete work in knowledge and use of prepositions, in published form, will appear in the magazine Journal of Deaf Studies and Deaf Education .   

Conclusion: the early use of LPC, within the parameters provided in the MOC programme, facilitates the learning and use of prepositions as a critical element in linguistic development. MOC children, compared with their learning peers, have obtained identical results, statistically speaking. Compared with deaf children who have been educated in other augmentative systems of communication, statistically significant differences can be seen in favour of the MOC group. Table 2 represents an overview of the data. Its conclusion is that the various augmentative systems are not neutral but hold the key to some developments directly over others and that LPC guarantees the learning of grammatical words within the standardised provisional parameters.  

    3) Quality and use of phonology in cognitive linguistic tasks: the following cognitive tasks, in which phonology is tested, have also been evaluated: (1) Bucle (repetition/reiteration) phonology in short-term memory (MCP), (2) Stroop intervention, (3) phonics judgements, and (4) pseudohomophony intervention (the use of phonology as access to meaning).

   In the area of phonology and cognition, the quality of phonological performance is being investigated using laboratory equipment. Some tasks, such as memory tasks and phonics judgements, have, in addition, been contrasted within wider samples, in order to look at the differences between groups dependent on the various communication systems to which they have been exposed (oral, bimodal, LS and CT), facilitating the advance in understanding of the reading process in deaf children (Santana, 1999). Memory has been chosen as a classic issue in which the use of phonology is tested in the re-codification of language, when input is in visual form. The mnemonic reference subsystem is the repetitive phonology of working memory (MDT), where the quality and use of phonology is tested through (1) rhyme of phonological similarity, (2) length of words (3) suppressed articulation and (4) lack of attention to speech.  If LPC is a system that presents language in discreet phonological units in visual form, in the same way as perceived through hearing, it must be hoped that MOC users show the same phonological effects as the hearing - and this is what happens. As for the issue of phonology and reading, it is not necessary to justify its importance, given the relation of cause and effect that exists between them. Besides, this is the critical point of the MOC project; ascertaining whether the deaf child, exposed to LPC in the first months or years of life, develops reading and writing skills via dual channels, visual and phonological, as does the hearing child, and whether this is used as a tool in the process of autonomous learning.

   Conclusion: laboratory  statistics confirm that MOC users follow the phonological route in the reading process. We can affirm this in the light of results obtained in the phonics judgement tests which consist of presenting the child with pairs of words in the Taquistoscopio, for him/her to decide, as quickly and accurately as possible, whether the words sound the same or different. The examination of the pseudohomophony effect tests the expediting of meaning through phonology. Tests are planned in the register of visual movements.

4) Morphosyntactic development; the command of morphosyntax acquired by MOC users, compared with their hearing peers, has been evaluated. Tests have been carried out on 7 and 9 year olds (the control group has details of 7,9 and 12 year olds). The materials used, ambiguous speech, bitransitive and relative. The age cross sections attempt to clarify whether acquisition depends more on learning than on maturity, or vice versa.

   Conclusion: with full reservations, here, more than in any other test within our limited sample, there have been found to be patterns of development in MOC users, which are similar to and in some cases superior to those of their hearing peers.

   5) Monitoring of family commitment: we must make mention here of the investigation undertaken to evaluate the attitudes of parents within the programme. Specifically we are presenting data on 5 aspects of how parents face up to and deal with the fact that their child is deaf.

   The hypothesis is that parents pass through different emotional stages throughout the slow process of rehabilitation of the child. These emotional states must have an effect on the quality of communication and interaction with the child. The objective of this investigation is to get to know the parents better, in order to help them more. Using questionnaires with the parents, 5 aspects of concern arise: (1) knowledge of the MOC programme, (2) expectations of a solution to the problem of deafness in their child, (3) their worries and concerns, (4) the strong feelings they have and (5) the emotional reasoning that most affects them. Each of these 5 blocks has in turn 5 parameters or factors and these can be evaluated according to 3 significant moments : (1) the first moment when they face up to the fact that their child is deaf, (2) the months following the decision on the type of rehabilitation, or when that process is in place and, (3) after 2 years of treatment, when they become rather over-confident and monotony/ complacency sets in, c.f .Tables 3,4,5,6 and7.

…………………………………………………………………………………………..

LPC facilitates the acquisition of quality phonological forms at an early age as well as access to reading by a dual route, visual and phonological, thus making autonomous learning a possibility.

………………………………………………………………………………………….

Discussion

   The data supplied by the various tests, designed and evaluated within the MOC programme, gives us 3 important premises: (1) LPC, in the want of anything better, allows the deaf child to achieve quality cognitive linguistic development which will be seen reflected in the use of phonology in cognitive processes and tasks at a high level; (2) many of the cognitive linguistic “disasters” attributed to deafness in past decades can now be prevented.  Basic investigation has shown that babies are receptive to the visual input of speech and the MOC programme has shown that babies under 1 year old assimilated LPC; (3) the protracted investigation carried out in the MOC programme has demonstrated that the prelingually profoundly deaf can become autonomous learners through the use of reading, accessed through a dual route, and (4) early stimulatory programmes, such as MOC, benefit the child as much as his hearing family environment. In the case of deafness, and when what we are seeking is autonomous learning through comprehensive reading, we must anticipate solutions so that “what is our first objective becomes our final achievement”.

  It is true that the MOC sample is small, some tests carried out consist of only a single case, but bearing in mind the wide dispersal of deaf people in the population, the “single case” pattern can throw much light on underlying theories, methods and intervention materials, and the formulation of a coherent and progressive programme. MOC, to date, has already achieved these objectives.

 Scientific conclusions

1) Perception of speech; it has been shown that, through use of LPC, the deaf child can visualise speech and this facilitates learning through such implicit aspects as phonology, syntactical structure and command of grammatical vocabulary.

2) Linguistic development: study of 6 specific aspects (vocabulary, form, number, prepositions, verbs and pronouns) has demonstrated the efficacy of MOC since those children use oral and written language with the same precision as that of their hearing peers. Furthermore the written texts contain more vocabulary and more command of morphosyntactic structures than those of hearing peers. The objective of converting the prelingually deaf child to “autonomous learner”, through reading and writing, has been achieved.

3) Cognitive development: memory tests, Stroop intervention and phonics judgements demonstrate that, in addition to attaining good phonological production, the children put that to use in cognitive processes and tasks at a high level, such as memory and reading comprehension. This find is of great interest, since reading accessed through phonology is the driving force in autonomous learning; thanks to it, an educated person will learn 50% of his passive vocabulary.

     Taking into account present technological developments to palliate the effects of deafness, in particular the cochlear implant, the data provided by MOC should serve to re-orientate speech therapy intervention in babies and infants under 3 years of age who can be implanted. At this first stage, the family has a fundamental role to play in the success of any intervention programme. It is always possible to do better, but with present resources, the problems of education and re-education of the prelingually deaf could be a thing of the past. The MOC team has hopes that this will be so.

Benefits following on from MOC

  In an effort to quantify the benefits that spring from MOC, in the present socio-educational setting, 4 central principles can be outlined:

1) Scientific benefit: paraphrasing Pinker (1994) “The deaf population is the only human group capable of reaching adulthood without mastering the oral language of its environment”. This fact and the consequences  that follow have always drawn the interest of investigators. Nowadays conditions are such that the situation could change radically. The keys to the change are digital technology (hearing aids and cochlear implants) plus a preliminary care programme of linguistic stimulation.  LPC has a fundamental role in this change since it prepares for the cochlear implant at the same time as it promotes inherent learning of oral language prior to implant.

  LPC, given the transparent orthography of the Castilian language, will transfer, as it does in a few languages, empowering phonological awareness and access to vocabulary, which will contribute to better reading skills, the key to autonomous learning. Statistics reveal that tacit learning of language, in aspects as critical as phonology or the complex morphosyntactic structure of Castilian, has not developed sufficiently with other SAC (*), or at least it has not resulted in an improvement in perceptive reading. To progress along this line is of great interest in accessing learning.

2) Educational benefits: as far as science goes, the reading process in deaf and hearing children is the same. To paraphrase Holm and Dodd )1996) “, We only learn to read once”, and we can add that we only learn to read by one route, the mastering of oral language, since writing only presents a change of form. There is still a lot of interest in investigating where the differences between the deaf and hearing, at various levels of linguistic development, lie. The differential results found between MOC groups and other deaf groups using different rehabilitation systems are qualitative differences of great scientific interest, in the objective of rescuing deaf people from the functional illiteracy mire in which they have been stuck for so many years and centuries.

  On the other hand, nobody, neither professionals nor users, has been fully satisfied with the results of a century of oralism. The introduction of new technologies and communication systems in the last three decades is cause for hope and must be used with scientific precision.

  It is necessary to evaluate differentially to what point the oralist models in use contribute to the development of tactical phonological components, the lack of which impoverishes the auditory image of the parts of speech. The great challenge of MOC is to find new ways of designing materials which represent more precisely the acoustic aspects of speech, so that they can be perceived by the deaf child. Moreover, this investigation provides us with data for the training of professionals, it directs us in making best use of time prior to implantation, and it helps hearing parents in the decisions they have to make when seeking the best language outcome for their child.

*Augmentative systems of communication

3) Social Benefits:  advances in telecommunications should assist with the integration of deaf people across the whole range of human activities. However this group will be unable to make efficient use of the new technologies in 

communication until the problem of their reading capacity is resolved. Here we have the social benefit of this programme.  

  Equal opportunity will not become reality until deaf and hearing people alike have at their disposal the same cognitive tools: among those that stand out, as the mechanism of autonomous learning, are oral communication and effective reading skills.

4) Economic Benefits: the solution that is being applied, by means of an interpreter using LS, to the problems of communication for those suffering from deafness is costly and limited. The interpreter method has all the disadvantages inherent in translation methods: diminution of information, the interpreter’s own intervention, the difficulty of adjusting to the cognitive linguistic needs of the truly diversified deaf population, loss of autonomy, problems of reduced privacy in situations such as legal, medical, psychological and other matters. The independence of deaf people, bearing in mind the contribution of new technologies, comes through reading, and today there are interfaces capable of converting any information into written text, and vice versa.

  The economic cost involved in making communication for deaf people accessible continues to rise. This cost could be reduced drastically, without loss of understanding, if deaf people were able to follow in written text form what they now receive through LS interpretation. But for this they need to master reading, which in turn assumes a deep understanding of oral language. Reading, in relation to speech, is simply a change of form of presentation.

 The future of those born deaf, or those who become deaf in the first months of life, must change radically compared to the situation of just a few decades ago. This is the perspective in which applied technology functions, principally the cochlear implant. So, the contribution of MOC is very effective in the case of children who can be implanted during the pre-intervention period, and in the following period also. We cannot afford to ignore such a high investment, and we are not referring here only to financial investment, we have to exploit it to the full. The use of the cochlear implant in young children is all about improving oral language development, and, in order to achieve this we have to direct all our efforts. Through MOC, it is believed that the cochlear implant and the accompanying speech therapy intervention model are about to transform the future of prelingually deaf people, as long as variables such as early detection, immediate speech therapy intervention and cochlear implants are provided at the earliest possible stage.

…………………………………………………………………………………………..

Deaf people will not be able to make efficient use of new technologies in communication until the problem of their reading capacity is resolved.

…………………………………………………………………………………………

