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Τα θέματα της κάθε ομάδας είναι παρόμοια και αλληλένδετα. Δίνονται κάποιες πληροφορίες για το κάθε ένα, αλλά φυσικά και μπορείτε να χρησιμοποιήσετε τις πληροφορίες και από τα υπόλοιπα θέματα της ίδιας ομάδας και να περιγράψετε πιθανές σχέσεις μεταξύ των θεμάτων. Τα παραπάνω περιοδικά είναι βασικά στην έρευνα της γνωσιακής επιστήμης. Μπορείτε να ψάξετε και εκεί για σχετικές πληροφορίες. Ενδεικτικά δίνονται οι παρακάτω πληροφορίες. Θα θέλαμε όμως να δούμε και κάτι καινούργιο. 
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Ομάδα Α

Τεχνητές Αισθήσεις (artificial senses)

Τι είναι οι τεχνητές αισθήσεις; Πότε, πως και για τι χρησιμοποιούνται; Ποιες είναι οι τελευταίες εξελίξεις στο χώρο; Πως φαντάζεστε το μέλλον;   

Keywords: cochlear implants, visual implants 
The combination of artificial senses
Fredrik Winquist
Introduction
Appreciation of food is based on the combination or fusion of many senses, in fact for a total estimation all five human senses are involved; vision, tactile, auditory, taste and olfaction. The first impression is given by the look of the food, thereafter information of weight and surface texture is gained by holding it in the hand. In the mouth, additional information is given by the basic taste of the tongue and the olfaction; furthermore, also other quality parameters such as chewing resistance, melting properties, crisp sound, temperature etc. are added. This is often refereed to as the mouth feel, and is a very important property of the food Panels of trained experts are often used for evaluating quality parameters, which, however entails some drawbacks. Thus, discrepancy might occur due to human fatigue or stress, the sensory panels are time consuming, expensive and cannot be used for on line measurements.

In this respect, the combination of artificial senses has great potentials to at least to a part replace these panels, since the outcome of such a combination will resemble a human based sensory experience. Both simple and more complex combinations of artificial senses have been investigated and developed, but so far, only for the food and beverage industry, dealing with classification and quality issues. In the future, however, it is expected that this approach also will find applications in other types of process industry.

The performance of an artificial sense such as the electronic nose can be considerably enhanced by the combination of sensors based on different technologies. The reason is, of course, that for each new measurement principal added, also a new dimension of information is added. A natural extension of this fundamental concept is the combination of different artificial senses. This is especially important when estimating the quality of food, since the guide is the impression of the human being using all five senses.

Sensor fusion
An important aspect is how to fuse the sense information. It has been discussed[1,2] how a body of algorithms, methods and procedures can be used to fuse together data of different origins and nature in order to optimize the information content. The approach of abstraction level is introduced, namely the level at which the sensor data are fused together. Low level of abstraction means that the signals from the sensors are merely added together in a matrix. A high level of abstraction means that the data of each sensor system is analyzed as a stand alone set, thus a selection of the most important features of each system can be selected and then merged together. An original sensor fusion method based on human expert opinions about smell and taste and measurement data from artificial nose and taste sensors has also been presented[3,4]. This is achieved by a combination of artificial neural networks and conventional signal handling which approximates a Bayesian decision strategy for classifying the sensor information. Further, a fusion algorithm based on the maximum likelihood principle provides a combination of the smell and taste opinions, respectively, into an overall integrated opinion similar to human beings.

The electronic tongue
Similar concepts as the electronic nose, but for use in aqueous surroundings have recently been developed. These systems are related to the sense of taste in similar ways as for the electronic nose to olfaction, thus, for these systems the notions “electronic tongue” or “taste sensor” have been coined[5,6,7]. In principle, the electronic tongue or taste sensor functions in a similar way as the electronic nose. That is, the sensor array produces signals, which are not necessarily specific for any particular specie, rather a signal pattern is generated, which can be correlated to certain features or qualities of the sample. Electronic noses and tongues are normally used to give qualitative answers about the sample studied and only in special cases to predict the concentration of individual species in the sample.

As for the electronic nose, different sensing principles can be used in electronic tongues or taste sensors, such as electrochemical methods like potentiometry or voltammetry, optical methods or measurements of mass changes based on e.g. quartz crystals. In potentiometric devices the charging of a membrane is measured. Electronic tongues have thus been described based on an array of glass electrodes, combined with a pattern recognition routine, for measurement of metal ions in river water[6]. Taste sensors based on lipid/polymer membranes on a multichannel electrode have also been developed[5]. Recently, an electronic tongue was described, based on voltammetry[7]. It consisted of a number of different working electrodes in a standard three-electrode configuration that were applied to pulsed voltammetry.

Current transient responses obtained at different potentials were treated with pattern recognition principles, such as principal component analysis (PCA), projection to latent structure (PLS) and artificial neural net (ANN). This electronic tongue was able to classify various liquids, such as fruit juices, still drinks and to follow ageing processes of milk[7,8]. The concept of electronic tongues or taste sensors has also been commercialized[9,10].

The combination of an electronic nose and an electronic tongue
Various applications concerning the combination of an electronic nose and an electronic tongue have been reported. Different types of wine has been classified using a taste sensor array using lipid/polymer membranes and a smell sensor array using conducting polymer electrodes[11]. A clear discrimination was found for the different samples. Also the effect of the aging process was studied.

The combination of an electronic tongue and an electronic nose for classification of different fruit juices has also been described[12]. The electronic nose was based of an array of gas sensors consisting of 10 MOSFETs and four semiconducting metal oxide type sensors. The electronic tongue was based on pulse voltammetry. Using PCA it was shown, that the electronic nose or the electronic tongue alone was able to discriminate fairly well between different samples of fruit juices (pineapple, orange and apple). It was also shown that the classification properties were improved when information from both sources were combined, both in the unsupervised PCA and the supervised PLS.

The artificial mouth
Quality estimation of crispy products such as chips or crisp bread offers an intriguing problem. The human perception of crispy quality comes from the impressions collected when the product enters the mouth and is chewed. Impressions of chewing resistance, crushing vibrations and crushing sound as well as the descriptive taste of the sample, will all contribute to give an allover quality estimation.

A special “artificial mouth” or "crush chamber" was designed, in which information corresponding to three senses could be obtained - ”auditory” by a microphone, ”tactile” by a force sensor and ”olfaction” by a gas sensor array, thus collecting information mimicking these three human senses[13,14]. A piston in a chamber containing a crisp bread sample was moved at a constant speed by the action of a stepping motor connected to a lever. The force applied to the piston was recorded by a force sensor, and a dynamic microphone was placed at the bottom of the chamber.

Gas samples from the chamber was led to a sensor array consisting of 10 MOSFET gas sensors, and four semiconducting metal oxide type sensors. Five types of crisp breads were investigated, one based on wheat flour, the other four based on rye flour. The information from the three information sources where first individually examined. Using information from the gas sensor, only the wheat flour based crisp bread could be separated from the others. Using the sound information, a correlation to the hardness and brittleness of the samples could be obtained, similar results were obtained from the force sensor. By combining all sense analogues, all five samples could be separated[13]. Also, the quality of potato chips has been investigated with the set-up[14]. The aim of this study was to follow the aging process during storage. For these studies, one set of experiments was performed on potato chips stored in an opened bag, the other set in a closed bag that was opened only for sample taking. PCA analysis of data obtained from the artificial mouth showed that the information from the single information sources were not sufficient to explain the aging process, but with merged data, the aging process could be followed.

The artificial sensor head
To make a complete sensory evaluation, all five human senses are involved and an approach was made by the design of an electronic sensor head[15]. The investigated sample was entering an artificial mouth for detection of chewing resistance and recording to the chewing sound via a microphone. A video camera was used for identification of color, shape and similar properties of the sample. In parallel, aroma liberated during the crushing process was measured by a gas sensor array. Finally, the crushed sample was mixed with a saline solution, and an electrochemical multi electrode arrangement was analyzing the mixture. Thus, artificial analogues to all the five human senses were used for quality estimation of the sample. All information obtained from the sensor system was then fused together to form a human based decision. The arrangement was originally designed for quality studies of potato chips directly at line on the factory. Thus, it was also equipped with a robot arm, which could take out samples from the line. This sensor head has been used for quality estimation of crispy products, such as crisp bread and chips. It was interesting to note that the vision alone could predict the quality parameters freshness, spots and spiciness, the olfactory analogue the amount of spiciness, and the auditory and touch analogues the freshness. The freshness of the chips could thus be determined both by change in color and by change in texture. Also, the spiciness of the chip could be determined both by the smell and by the number and color of the spices as seen by the camera. If all senses were fused together, all quality parameters could of course be correctly predicted.

Conclusions
The human senses are strongly connected in the brain and give rise to associations based on an integrated previous experience. With regard to taste, the human taste sensation can in general not be described by one of the five simple “basic” tastes of the tongue. In olfaction, the situation is similar. One should therefore be aware of the fact that the man made sensor arrays give responses that are only related to the taste and smell, even when they correlate with the sensation obtained by humans. Sometimes the sensor arrays do not even respond to the same molecules that give rise to the human sensation.

With this knowledge in mind, the sensor arrays are still extremely useful for quality control of products and processes. In many applications there is no need to compare the sensor signals with sensory results, the signals themselves and their variations contain enough information. In many (industrial) applications the arrays will therefore not be calibrated against humans, but against traditional analytical techniques. A combination of electronic noses and tongues with mechanical sensors and cameras increases of course the possibilities to evaluate the properties of a given sample. The experiments made so far indicate that such a “biomimetic sensor head” or robot has a large potential with regard to the evaluation of food, both raw material and finished products. Such an approach will also have uses in process and product control in general.
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Ένα παράδειγμα εφαρμογής: 

Περίπατος με τηλεκοντρόλ
Ηλεκτρόδια στα αφτιά επιτρέπουν την τηλεκατεύθυνση ανθρώπων 

(Ένα παρόμοιο, αλλά λιγότερο προηγμένο σύστημα είχε παρουσιαστεί πέρυσι από την ιαπωνική Nippon)

Σίδνεϊ
Ένα σύστημα που αποτελείται από ένα τηλεχειριστήριο και αυτοκόλλητα ηλεκτρόδια που τοποθετούνται πίσω από τα αφτιά επέτρεψε σε Αυστραλούς ερευνητές να τηλεκατευθύνουν εθελοντές στα μονοπάτια ενός κήπου στο Σίδνεϊ. Η τεχνική διέγερσης του έσω ωτός θα μπορούσε να χρησιμοποιηθεί σε περιβάλλοντα εικονικής πραγματικότητας, ή ακόμα και να εξουδετερώνει τη ναυτία.  To σύστημα GVS (γαλβανική διέγερση της αίθουσας) διοχετεύει ηλεκτρικά σήματα στην αίθουσα, μια δομή του έσω ωτός που ευθύνεται για τον έλεγχο της ισορροπίας και της κατεύθυνσης: Τα ημικυκλικά κανάλια στην αίθουσα είναι γεμάτα υγρό. Ανάλογα με την κίνηση του υγρού στα κανάλια, ο εγκέφαλος αντιλαμβάνεται τη στάση του κεφαλιού. Όταν διεγερθεί τεχνητά το ένα από τα δύο αφτιά, το υποκείμενο έχει την ψευδαίσθηση ότι το κεφάλι του περιστρέφεται προς τα αριστερά η δεξιά. Σε μια ανακλαστική προσπάθεια να αντισταθμίσει αυτή τη μετατόπιση, ο εθελοντής κινείται αυτόματα σε μια καμπύλη διαδρομή προς την αντίθετη κατεύθυνση.  Το εντυπωσιακό στα τελευταία πειράματα ήταν ότι οι εθελοντές περπατούσαν ομαλά, χωρίς να πέφτουν. Όπως αναφέρει το Nature.com, μέθοδος GVS είχε πρωτοεμφανιστεί το 1999, ωστόσο προκαλούσε τόσο έντονη αναστάτωση στο σύστημα ισορροπίας ώστε τα υποκείμενα απλά έπεφταν κάτω. Η ομάδα του Δρ Ρίτσαρντ Φιτζπάτρικ στο Ιατρικό Ερευνητικό Ινστιτούτο Πρίγκιπα Ουαλίας στο Σίδνεϊ κατάφερε να καθοδηγήσει ομαλά τους εθελοντές του λαμβάνοντας τα κατάλληλα μέτρα: Πρώτον, οι εθελοντές έπρεπε να έχουν δεμένα τα μάτια. Αν κοιτούσαν το μονοπάτι, η πληροφορία που καταφτάνει στον εγκέφαλο από τα μάτια αντικρούει τις ψευδείς πληροφορίες από τα αφτιά, με αποτέλεσμα την απώλεια ισορροπίας και το πέσιμο. Δεύτερον, οι εθελοντές έπρεπε να γέρνουν το κεφάλι προς τα εμπρός, σαν να κοιτούσαν τα πόδια τους. Αυτό είναι απαραίτητο επειδή το GVS δημιουργεί την ψευδαίσθηση της μετατόπισης κατά τον οριζόντιο άξονα που διέρχεται από το πίσω μέρος του κεφαλιού και τη μύτη. Αν το κεφάλι παραμένει ορθό, το υποκείμενο έχει την αίσθηση ότι γέρνει προς τη μία πλευρά και, προσπαθώντας να ισορροπήσει, πέφτει στο έδαφος. Αυτές οι απαιτήσεις για την ομαλή λειτουργία της τηλεκατεύθυνσης σημαίνουν ότι το σύστημα δεν μπορεί να χρησιμοποιηθεί άμεσα σε ασθενείς με διαταραχές τις ισορροπίας -τα άτομα αυτά δεν μπορούν να υπακούσουν σε οδηγίες για τη στάση που πρέπει να έχει το κεφάλι. Ο Δρ Φιτζπάτρικ, ωστόσο, ήδη οραματίζεται συστήματα GVS σε ρεαλιστικά συστήματα εικονικής πραγματικότητας, ή συστήματα GVS που ενσωματώνονται στα αυτοκίνητα και συνδέονται με τους επιβάτες για να προλάβουν τη ναυτία λόγω της κίνησης. Προς το παρόν, πάντως, η σημαντικότερη παρενέργεια του ίδιου του GVS είναι η... ναυτία. Η μελέτη δημοσιεύεται στην επιθεώρηση Current Biology

	Τεχνητή όραση
Τυφλός Βρετανός μαθαίνει να βλέπει με τη γλώσσα
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	To σύστημα περιλαμβάνει γυαλιά ηλίου με κάμερα, ένα χειριστήριο και ένα ηλεκτρονικό «γλειφιτζούρι» (δεξιά)

	Λονδίνο


	Η ζωή ενός Βρετανού στρατιώτη που τυφλώθηκε στο Ιράκ άλλαξε χάρη σε ένα πειραματικό σύστημα που μετατρέπει τις εικόνες σε ηλεκτρικά ερεθίσματα τα οποία διοχετεύονται στη γλώσσα. 

Ο Κρεγκ Λούντμπεργκ, 24 ετών, μπορεί να διαβάσει, να διακρίνει σχήματα και να περπατά χωρίς βοήθεια απλά τοποθετώντας στο στόμα του μια πλαστική συσκευή που θυμίζει γλειφιτζούρι.

Η συσκευή αυτή συνδέεται με ένα ζευγάρι γυαλιά ηλίου πάνω στα οποία υπάρχει μια κάμερα. Οι ασπρόμαυρες εικόνες της κάμερας μεταφράζονται σε ηλεκτρικά σήματα, τα οποία προκαλούν στη γλώσσα αισθήσεις σαν τσιμπήματα. Από την ένταση των αισθήσεων αυτών σε κάθε σημείο της γλώσσας, ο εγκέφαλος του χρήστη μπορεί σταδιακά να μάθει να οπτικοποιεί το περιβάλλον στο οποίο κινείται.

Ο Λούντμπεργκ, που έμεινε τυφλός το 2007 έπειτα από έκρηξη ρουκέτας στη Βασόρα του Ιράκ, επελέγη από το υπουργείο Αμυνας της Βρετανίας για την πρώτη δοκιμή του συστήματος BrainPort στη χώρα.

«Η κάμερα στέλνει σήματα στο 'γλειφιτζούρι' και από εκεί στη γλώσσα. Βλέπεις τα περιγράμματα και τα σχήματα των αντικειμένων. [Το σύστημα] βλέπει μόνο σε άσπρο και μαύρο και δημιουργεί μια δυσδιάστατη εικόνα πάνω στη γλώσσα» εξήγησε ο Λούντμπεργκ στο Γαλλικό Πρακτορείο. 

Η εικόνα που «προβάλλεται» στη γλώσσα αποτελείται από τρία διαφορετικά «χρώματα»: τα ισχυρά ερεθίσματα αντιστοιχούν στα φωτεινά εικονοστοιχεία (pixel), τα ασθενή ερεθίσματα αντιστοιχούν στα εικονοστοιχεία ενδιάμεσης φωτεινότητας, ενώ η απουσία ηλεκτρικού ερεθίσματος αντιστοιχεί στα σκούρα εικονοστοιχεία.

Το σύστημα BrainPort τελειοποιείται τώρα στις ΗΠΑ από την εταιρεία Wicab της Γκέιλ Πόλοκ, απόστρατης αντιστράτηγου του αμερικανικού στρατού. Με περαιτέρω βελτιώσεις, θα μπορούσε τελικά να χρησιμοποιηθεί και σε άλλους τυφλούς στρατιώτες του βρετανικού στρατού.

Newsroom ΔΟΛ, με πληροφορίες από ΑΠΕ/Γαλλικό


Τεχνητή Μνήμη (artificial memory)

Θα ήταν ενδιαφέρον να δούμε τις φυσιολογικές διαδικασίες της μνήμης και τι μπορεί να προκαλέσει προβλήματα. Πως βοηθά η τεχνολογία στην επίλυση αυτών των προβλημάτων και ποιες είναι οι πιθανές συνέπειες.   
http://www.abc.net.au/rn/science/mind/s828536.htm 
http://news.bbc.co.uk/1/hi/health/2843099.stm 

Memory (Από το Robert A. Wilson, Ρ.Α., & Keil,  F.C. (1999) The MIT Encyclopedia of the Cognitive Sciences The MIT Press. Cambridge, Massachusetts)
The term memory implies the capacity to encode, store, and retrieve information. The possibility that memory might not be a unitary system was proposed by William JAMES (1898) who suggested two systems which he named primary and secondary memory. Donald HEBB (1949) also proposed a dichotomy, suggesting that the brain might use two separate neural mechanisms with primary or short-term storage being based on electrical activation, while long-term memory reflected the growth of relatively permanent neuronal links between assemblies of cells. Empirical support for a two-component view began to emerge in the late 1950s, when Brown (1958) and Peterson and Peterson (1959) observed that even small amounts of information would show rapid forgetting, provided the subject was prevented from maintaining it by active rehearsal. The characteristic forgetting pattern appeared to differ from that observed in standard long-term memory experiments, leading to the suggestion that performance depended on a separate short-term store. Such a view was vigorously opposed by Melton (1963), leading to a period of intense activity during the early 1960s that was concerned with the question of whether memory should be regarded as a unitary or dichotomous system. By the late 1960s, the evidence seemed to strongly favour the dichotomous view. A particularly influential source of evidence was provided by a small number of neuropsychological patients who appeared to have a specific deficit of either the short-term or the long-term system. The clearest evidence of preserved short-term (STM) and impaired longterm memory (LTM) comes in the classic amnesiac syndrome. Particularly influential was case H.M. who underwent bilateral excision of the HIPPOCAMPUS in an attempt to treat intractable epilepsy. H.M. was left with a profound amnesia, unable to commit new material to memory, whether visual or verbal, and showing no capacity to learn his way around a new environment, to recognize people who worked with him regularly, or to remember the content of anything he read or saw. His STM, on the other hand, as evidenced by the capacity to hear and repeat back a string of digits such as a telephone number, was quite normal (Milner 1966). The opposite pattern of memory deficit was demonstrated

by Shallice and Warrington (1970) in a patient, K.F., who was unable to repeat back more than two digits, but whose long-term learning capacity and everyday memory were well within the normal range. His lesion was in the left hemisphere in an area known to be associated with language. Subsequent studies have shown that language and short-term phonological memory are often impaired in the same patient, but that the two areas are separable and the symptoms dissociable. When tested on the Petersons’ shortterm forgetting task, patients like K.F. proved to show very rapid forgetting, whereas densely amnesiac patients show normal performance, provided their amnesia is pure and unaffected by more general intellectual deficits (Baddeley

and Warrington 1970). Evidence from normal subjects paralleled the neuropsychological research in suggesting the need for at least two separate memory systems. Many memory tests appeared to show two separate components, one that was durable and long-term while the other showed rapid dissipation. For example, if a subject hears a list of twenty unrelated words and is asked to recall as many as possible in any order, there will be a tendency for the last few words to be well recalled, the so-called recency effect. However a delay of only a few seconds is sufficient for the effect to disappear, while recall of earlier items remains stable. When this paradigm was applied to neuropsychological patients, those with STM deficits showed preservation of the long-term component, but little or no recency, while amnesiac patients showed the opposite pattern. Finally the learning characteristics of the two systems appeared to differ. The short-term system has a limited capacity, but appears to be relatively insensitive to speed of presentation, and in the case of verbal material to be sensitive to the sound or phonological characteristics of the material presented. The long-term system, on the other hand, has

a huge capacity but a relatively slow rate of acquisition of new material, and a tendency to encode verbal material in terms of its meaning rather than sound (Baddeley 1966a, 1966b; Waugh and Norman 1965). The 1960s saw a growing interest in developing mathematical models of learning and memory, with the most influential of these being that of Atkinson and Shiffrin (1968) which became known as the modal model. However, problems with a simple dichotomy rapidly emerged, leading to the wide-scale abandonment of the field by many of its investigators. One problem stemmed from Atkinson and Shiffrin’s assumption that the probability of an item being stored in LTM was a simple function of how long it was maintained in the short-term system. A number of studies demonstrated that active and vigorous verbal rehearsal might link to very little durable LTM (Craik and Watkins 1973; Bjork and Whitten 1974). This prompted Craik and Lockhart (1972) to propose their levels of processing theory of memory. This proposed that an item to be remembered, such as a word, could be processed at a series of encoding levels, beginning with the visual appearance of the word on the page, moving on to the sound of the word when pronounced, and, given further and deeper processing, to the meaning of that word and its relationship to other experiences of the subject. Craik and Lockhart suggested that the deeper the level of encoding, the more durable the memory trace. There is no doubt that this simple formulation does capture an important characteristic of long-term learning, namely, that encoding material richly and elaborately in terms of prior experience will lead to a comparatively durable and readily retrievable memory trace. Note however that levels of processing is not an alternative to a dichotomous view; indeed Craik and Lockhart themselves postulate a primary memory system as part of their model, although this aspect of their work receives very much less attention than the concept of encoding levels. A second difficulty for the modal model lay in the neuropsychological evidence. It may be recalled that patients with an STM deficit performed poorly on tasks such as immediate memory span and recency, but were normal in their LTM performance. The modal model suggested, however, that the short-term system acts as a crucial antechamber to long-term learning, hence predicting that such patients should have impaired learning capacity, and indeed should show poor performance on a wide range of tasks that were assumed to be dependent on the limited-capacity short-term system. They showed no evidence of this, with one such patient being an efficient secretary, while another ran a shop and raised a family. This problem formed the focus of work by Baddeley and Hitch (1974), who attempted to simulate the neuropsychological STM deficit by means of a dual task technique. Subjects were required to hold and rehearse sequences of digits varying in length while at the same time performing a range of other tasks that were assumed to depend upon the limited-capacity store. It was assumed that longer sequences of digits would absorb more of the store, until eventually capacity was reached, leaving the main tasks to be performed without the help of the short-term system. A range of tasks were studied including long-term learning, reasoning, and comprehension. A clear pattern emerged suggesting that concurrent digits did impair performance systematically, but by no means obliterated it. This led to a reformulation of the STM hypothesis and the postulation of a multicomponent system which was termed working memory. It was suggested that this comprised a limited capacity attentional control system, the central executive, together with at least two slave systems, one concerned with maintaining visual-spatial information, the sketchpad, while the other was responsible for holding and manipulating speech-based information, the phonological loop. The concept of working memory has proved extremely fruitful, not only in accounting for the initial neuropsychological evidence but also in being applicable to a wide range of tasks and subject groups, and more recently, providing a very fruitful basis for a range of neuroradiological studies concerned with the neuroanatomical basis of working memory (see Smith and Jonides 1995). As in the case of STM, the concept of LTM has also undergone a detailed analysis in the last twenty years, again resulting in a degree of fractionation. One of the strongest cases for a basic distinction is that between implicit and explicit memory (see IMPLICIT VS. EXPLICIT MEMORY). Once again this distinction was heavily influenced by neuropsychological evidence, when it was observed that even densely amnesiac patients could nevertheless show comparatively normal learning on certain tasks, including the acquisition of motor skills, classical conditioning, and a whole range of procedures that come under the general term of priming. The classic demonstration within this area was that of Warrington and Weiskrantz (1968), who showed that amnesiac patients who were shown a list of words were totally unable to recall or recognize the words, but were able to demonstrate learning by perceiving the words more rapidly when they were presented in fragmented form. Subsequent work showed that learning was also preserved when tested by cueing with the first few letters of the word (e.g., present CROCODILE, test with CRO——), or with a fragment of the word, (C—O—O—I—E). Equivalent phenomena have been demonstrated in other modalities, and have shown to be widely demonstrable in normal subjects (see Roediger 1990 for a review). Over the last decade there has been substantial controversy as to how best to explain this pattern of results. There is still some support for attempts to account for the data within a unitary system, but my own view (Baddeley 1998) is that this is no longer a tenable position. In particular, the neuropsychological evidence seems to argue for a distinction between an episodic LTM system (depending on a circuit linking the temporal lobes, the frontal lobes, and parahippocampal regions), and a whole range of implicit learning systems, each tending to reflect a different brain region. While these systems are of considerable interest in their own right, and as ways of analyzing perceptual and motor processing, it can be questioned as to whether they should be referred to as memory systems, as they typically involve relatively automatic retrieval processes that are often not under the direct control of the subject. In contrast, episodic memory is the system that typifies our experience of recollecting the past. Indeed, Tulving (1985) suggests that its crucial and defining feature is the recollective process, accompanied by the feeling of familiarity, a process he refers to as ecphory. There have in recent years been a growing number of studies concerned with the phenomenological aspect of memory, often with considerable success (see Gardiner 1988). A second proposed distinction within LTM is that between semantic and episodic memory (see EPISODIC VS. SEMANTIC MEMORY). Semantic memory refers to the stored knowledge of the world that underlies not only our capacity to understand language but also our ability to take advantage of prior knowledge in perceiving and organizing both the physical and social world around us. The need for such a store of information was initially made obvious by attempts to develop computer-based systems for comprehending text, such as that of Quillian (1969). These stimulated attempts to understand semantic memory in human subjects, and prompted Tulving (1972) to propose that semantic and episodic memory are distinct systems. At first sight, the evidence appeared persuasive. Densely amnesiac patients may perform normally on semantic memory tests while showing no evidence of new episodic learning (Wilson and Baddeley 1988). However, semantic memory tests typically involve accessing old memories, whereas episodic tests are principally concerned with the laying down of new memory

traces. When amnesiac patients are required to extend their existing semantic memory systems, for example, by learning about the developing political system within their country, or learning new routes within their town, learning appears to be catastrophically bad. An alternative way of conceptualizing semantic memory is to suggest that it represents the residue of many episodic memories, with access being based on generic commonalities, rather than the retrieval of a specific episode. The nature of semantic memory and its neuroanatomical basis continues to be a very active research area, with neuropsychological evidence again being particularly cogent (see Patterson and Hodges 1996). No survey of memory would be complete without comment on one aspect of memory that has been both active and controversial in recent years, namely, the attempt to apply the lessons learned in the laboratory to everyday functioning. Although the link between the laboratory and the field has occasionally appeared to be excessively confrontational (e.g., see Neisser 1978; Banaji and Crowder 1989), the interaction has on the whole been a fruitful one. This is particularly true of clinical applications of the psychology of memory, where, as we have seen, the study of memory deficits in patients has been enormously influential in changing our views of the normal functioning of human memory. See also ECOLOGICAL PSYCHOLOGY; MEMORY, ANIMAL STUDIES; MEMORY, HUMAN NEUROPSYCHOLOGY —Alan Baddeley
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Τηλαισθησία (Η περίπτωση του Μάθιου Ναγκλ)

Ειδικά για την τηλαισθησία υπάρχει ένα πρόβλημα με τη χρήση των όρων. Υπάρχουν πολλοί όροι που χρησιμοποιούνται για να περιγράψουν το ίδιο πράγμα. Θα ήταν ενδιαφέρον να δούμε πως χρησιμοποιούνται αυτοί οι όροι και ποιες είναι οι διαφορές στην εισαγωγή. Σχετικό θέμα είναι και η τεχνητή τηλεπάθεια. Keywords: psychokinesis, deep brain stimulation, neural prosthetic devices, neurotechnology, cyberkinetics. 
ΧΡΙΣΤΙΝΑ ΨΥΧΑΡΗ 

Σκέπτομαι, άρα κινούμαι! 

Φαίνεται ότι ανέτειλε κιόλας η εποχή όπου οι μηχανές μπορούν να μετατρέψουν τις σκέψεις μας σε πράξεις, με θετικά μέχρι στιγμής αποτελέσματα... Τον περασμένο Ιούλιο μια ομάδα χειρουργών στο Rhode Island των Ηνωμένων Πολιτειών εμφύτευσε έναν αισθητήρα στον εγκέφαλο του Μάθιου Ναγκλ, πρώην παίκτη του ράγκμπι που είχε μείνει παράλυτος. Χάρη στον ανιχνευτή αυτόν που βρίσκεται πάντα εμφυτευμένος στην κροταφική περιοχή του εγκεφάλου του και στη σύνδεσή του μέσω οπτικών ινών με έναν υπολογιστή ο κ. Ναγκλ μπορεί σήμερα να κινεί τον κέρσορα στην οθόνη του υπολογιστή και να γράφει χρησιμοποιώντας μόνο τη σκέψη του. Αν μάλιστα συνδεθεί με μια σειρά τεχνητά μέλη, μπορεί να τα κινεί χωρίς ούτε καν να χρειάζεται να το σκεφθεί περισσότερο απ' ό,τι το σκέπτονται οι υγιείς όταν κινούν τα χέρια και τα πόδια τους. Τα αποτελέσματα του εγχειρήματος είναι τόσο θετικά ώστε οι γιατροί αντιμετωπίζουν τώρα το ενδεχόμενο να χαρίσουν και πάλι στον κ. Ναγκλ την κινητική αυτονομία του κατασκευάζοντας ένα όχημα που θα μπορεί να κινεί μόνο με τη σκέψη του! 

Όλα αυτά επιτυγχάνονται χάρη στον αισθητήρα, μεγέθους ασπιρίνης, ο οποίος συνδέεται μέσω μιας εκατοστής μικρών ηλεκτροδίων με την περιοχή του εγκεφάλου που ελέγχει την κινητική δραστηριότητα. Όταν ο εγκέφαλος ενεργοποιεί ένα κύτταρο, τα ηλεκτρόδια υποκλέπτουν το «μήνυμα» που μεταφέρουν οι ηλεκτρικές ώσεις και το στέλνουν στον υπολογιστή. Εκείνος, με τη σειρά του, μετατρέπει το μήνυμα αυτό σε εντολές για τον κέρσορα ή για την κίνηση τεχνητών μελών. Ο αισθητήρας που βρίσκεται εμφυτευμένος στον εγκέφαλο του κ. Ναγκλ ονομάζεται Braingate Neural Interface System. Είναι προϊόν πολυετούς εργασίας του καθηγητή Τζον Ντόναγκιου, διευθυντή του Τμήματος Νευροεπιστημών του Πανεπιστημίου Brown, και κατασκευάστηκε από την εταιρεία Cyberkinetics Neurotechnology Systems, που έχει την έδρα της στο Φόξμπορο της Μασαχουσέτης. Παρ' ό,τι έχουν κατασκευαστεί και άλλα παρόμοια συστήματα από άλλες ερευνητικές ομάδες, ο μηχανισμός αυτός φαίνεται ότι βρίσκεται πρώτος στην τελική ευθεία για την εμπορευματοποίησή του αφού έλαβε το πράσινο φως από την αμερικανική Υπηρεσία Φαρμάκων και Τροφίμων για κλινικές δοκιμές σε ανθρώπους.         http://www.cyberkineticsinc.com/content/medicalproducts/braingate.jsp
Τα βήματα και τα άλματα της Ιατρικής 
ΙΩΑΝΝΑ ΣΟΥΦΛΕΡΗ - ΘΕΟΔΩΡΑ ΤΣΩΛΗ 
Ένας παράλυτος Αμερικανός είναι ο πρώτος άνθρωπος στον κόσμο στον οποίο εμφυτεύτηκε μέσα στο 2005 τσιπ που μπορεί να... διαβάζει τη σκέψη του! Ο 25χρονος Μάθιου Ναγκλ έμεινε παράλυτος από τον λαιμό και κάτω το 2001, μετά από επίθεση που δέχτηκε με μαχαίρι. Γιατροί του Νοσοκομείου New England Sinai διεξήγαγαν πρωτοποριακή επέμβαση εμφύτευσης ενός τσιπ στον εγκέφαλο του ασθενούς, το οποίο του δίνει τη δυνατότητα να ελέγχει τα αντικείμενα που βρίσκονται γύρω του μόνο με τη σκέψη! Το εμφύτευμα διαβάζει τη σκέψη του Μάθιου και στέλνει σήμα σε έναν ηλεκτρονικό υπολογιστή ο οποίος κάνει την αποκωδικοποίηση. Ο ασθενής μπορεί πλέον να ανάβει και να σβήνει την τηλεόραση, να κάνει ζάπινγκ και να αυξομειώνει τον ήχο, χάρη στην προηγμένη τεχνολογία των συσκευών στο σπίτι του. Και όλα αυτά μόνο επειδή σκέφτηκε τις κινήσεις. 
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Μεταφράζοντας τον ΕΓΚΕΦΑΛΟ! 

Τον περασμένο μήνα, για πρώτη φορά, ακρωτηριασμένοι ασθενείς απέκτησαν ρομποτικά χέρια για την κίνηση των οποίων δεν έχουν να κάνουν τίποτε άλλο από το να τη... σκεφθούν! 

http://tovima.dolnet.gr/print_article.php?e=B&f=14891&m=H08&aa=1 

ΙΩΑΝΝΑ ΣΟΥΦΛΕΡΗ 

Ο καθηγητής Απόστολος Γεωργόπουλος στο εργαστήριό του. Αριστερά: η εικόνα αυτή, από την εργασία του κ. Γεωργόπουλου και των συνεργατών του, που κοσμούσε το εξώφυλλο της επιθεώρησης «Science» της 26ης Σεπτεμβρίου 1996, αναπαριστά τον τρόπο με τον οποίο αποφασίζεται από τον εγκέφαλο η κατεύθυνση μιας κίνησης. Καθεμία από τις δέσμες ανυσμάτων που εξέρχονται από ένα σημείο αναπαριστά το αποτέλεσμα της «ψηφοφορίας» μιας ομάδας νευρικών κυττάρων. Οσο περισσότερο ταυτίζεται μια επικείμενη κίνηση με την προτιμητέα κατεύθυνση ενός κυττάρου τόσο μεγαλύτερη είναι η δραστηριότητά του και τόσο μακρότερο το άνυσμα 

Μόλις τον περασμένο Ιούλιο μια ομάδα αμερικανών ερευνητών παρουσίασε τα αποτελέσματα ενός «πειράματος» το οποίο πριν από μερικά χρόνια θα ήταν αδιανόητο: ένας νεαρός άνδρας με βλάβες στη σπονδυλική στήλη, οι οποίες είχαν ως συνέπεια να μην μπορεί να κινήσει τα άκρα του, μπορούσε με τη σκέψη του να δίνει εντολές σε έναν ρομποτικό βραχίονα, ο οποίος με τη σειρά του έκανε αυτό που δεν μπορούσαν να κάνουν τα χέρια του. Με άλλα λόγια, ο 25χρονος ασθενής σκεπτόταν την κίνηση την οποία ο βραχίονας εκτελούσε. Αυτό το θαύμα δεν θα μπορούσε να είχε συμβεί αν προηγουμένως δεν είχε διαλευκανθεί ο τρόπος με τον οποίο ο εγκέφαλος ελέγχει την κίνηση ημών των υγιών, και αυτό το χρωστούμε στο έργο ενός έλληνα ερευνητή. Ο καθηγητής Νευροφυσιολογίας στο Τμήμα Νευροεπιστημών και Νευρολογίας του Πανεπιστημίου της Μινεσότα κ. Απόστολος Π. Γεωργόπουλος ανακάλυψε πριν από 24 χρόνια έναν μηχανισμό πρόβλεψης της επερχόμενης κίνησης, ανακάλυψε δηλαδή έναν τρόπο να διαβάζει τις προθέσεις του εγκεφάλου! «Το Βήμα» συνάντησε τον έλληνα επιστήμονα στην Κρήτη, όπου είχε κληθεί από το Ιδρυμα Ωνάση και το Ινστιτούτο Τεχνολογίας και Ερευνας να δώσει σειρά διαλέξεων, και του ζήτησε να διαλευκάνει για τους αναγνώστες του τι συμβαίνει στον εγκέφαλο κάθε φορά που κάνουμε μια κίνηση. 
- Με δεδομένη τη δυσκολία που παρουσιάζει ο εγκέφαλος ως όργανο, τόσο για εσάς που τον μελετάτε όσο και για εμάς που προσπαθούμε να αντιληφθούμε τις εργασίες σας, θα ήταν ίσως καλύτερο για τη συνομιλία μας να πάρουμε τα πράγματα με τη σειρά που έγιναν. Ποιες ήταν οι γνώσεις επάνω στις οποίες βασιστήκατε όταν αρχίσατε να ερευνάτε τον τρόπο με τον οποίο ο εγκέφαλος ελέγχει την κίνηση; 

«Ηδη από τον 19ο αιώνα ήταν γνωστή η περιοχή του εγκεφάλου η οποία σχετιζόταν με την κίνηση. Πρόκειται για τον κινητικό φλοιό ο οποίος εντοπίζεται στο πρόσθιο μέρος, πλάι στην κεντρική αύλακα. Η λειτουργία του κινητικού φλοιού είχε διαπιστωθεί με τρεις διαφορετικούς τρόπους. Αφενός ο βρετανός γιατρός Hughlings Jackson είχε υποδείξει την περιοχή που ευθυνόταν για επιληπτικές κρίσεις: υπερδιέγερση της περιοχής αυτής είχε ως συνέπεια τη δημιουργία σπασμών. Αφετέρου ο γερμανός φυσιολόγος G. Τ. Fritsch και ο συμπατριώτης του ψυχίατρος Eduard Hitzig περιέγραψαν επακριβώς τα όρια του κινητικού φλοιού σε σκύλους και πιθήκους. Για να το πετύχουν χρησιμοποίησαν ηλεκτρόδια για να διεγείρουν την περιοχή και κατέγραψαν την κίνηση του ζώου. Τέλος, οι βλάβες που επιφέρουν στη συγκεκριμένη περιοχή τα εγκεφαλικά επεισόδια και η παράλυση που επέρχεται ύστερα από αυτά ήταν μια απόδειξη της λειτουργίας του κινητικού φλοιού σε ανθρώπους». 

- Ποιες πρόοδοι σημειώθηκαν τον 20ό αιώνα; 

«Από την αρχή του 20ού αιώνα και ως το 1965 σημειώθηκαν πολλές πρόοδοι χάρη στους νευροχειρουργούς. Οταν αυτοί αφαιρούσαν από τον εγκέφαλο επιληπτικές εστίες, έπρεπε να είναι βέβαιοι ότι δεν θα προκαλέσουν παράλυση στους ασθενείς. Ετσι, διέγειραν ηλεκτρικά τον εγκέφαλο των ασθενών προκειμένου να εντοπίσουν, από την προκαλούμενη κίνηση, τα σημεία που έπρεπε πάση θυσία να διασωθούν. Με τον τρόπο αυτόν καθορίστηκαν τα όρια του κινητικού φλοιού στους ανθρώπους, ενώ τη μέγιστη συμβολή είχε ο Wilder Penfield του Ινστιτούτου Νευρολογίας του Μόντρεαλ, ο οποίος χαρτογράφησε τον ανθρώπινο εγκέφαλο. Ειδικότερα, για τον κινητικό φλοιό ο Penfield κατέδειξε ότι συγκεκριμένα σημεία του συνδέονται με την κίνηση συγκεκριμένων μερών του σώματος, π.χ. ποδιών, δακτύλων, χειλέων... Οσο για την οργάνωση του κινητικού φλοιού καθ' εαυτόν, μάθαμε πολλά από την πρωτοποριακή δουλειά του Κώστα Στεφανή και του Herbert Jasper». 

- Ο εντοπισμός των σημείων δεν έδινε ωστόσο πληροφορίες για τον τρόπο με τον οποίο δημιουργούνταν η κίνηση... 

«Οχι! Τίποτε δεν ήταν γνωστό για τη διαδικασία γένεσης της κίνησης. Εξάλλου οι τεχνικές δεν επέτρεπαν κάτι τέτοιο. Το 1965 όμως έγινε ένα πολύ σημαντικό βήμα: κατέστη δυνατή η καταγραφή της δραστηριότητας μεμονωμένων κυττάρων του κινητικού φλοιού. Σε αυτό βοήθησε το γεγονός ότι πρόκειται για μεγάλα κύτταρα καθώς οι αποφυάδες τους πρέπει να φθάσουν στον νωτιαίο μυελό». 

- Μπορείτε, παρακαλώ, να μας εξηγήσετε τι σημαίνει «καταγράφω τη δραστηριότητα ενός νευρικού κυττάρου»; 

«Σημαίνει ότι καταγράφω την επικοινωνία των νευρικών κυττάρων. Η διέγερση ενός νευρικού κυττάρου έχει ως αποτέλεσμα τη δημιουργία ενός ηλεκτρικού δυναμικού, το οποίο με τη σειρά του προκαλεί την έκλυση ενός νευροδιαβιβαστή, μιας ουσίας που λειτουργεί ως μήνυμα για ένα άλλο κύτταρο. Πρακτικώς αυτό που μετρείται είναι οι ηλεκτρικές ώσεις στη μονάδα του χρόνου». 

- Και ποια είναι η πληροφορία που σας δίνει αυτή η μέτρηση; 

«Ας υποτεθεί ότι ένα κύτταρο εκπέμπει 10 ώσεις ανά δευτερόλεπτο και ένα άλλο 30 ώσεις ανά δευτερόλεπτο. Οσο περισσότερες οι ώσεις τόσο μεγαλύτερη η ποσότητα νευροδιαβιβαστή που απελευθερώνεται και τόσο μεγαλύτερη η διέγερση του επόμενου κυττάρου, του κυττάρου που δέχεται την πληροφορία. Με άλλα λόγια, η μέτρηση της ενεργότητας μεμονωμένων κυττάρων του κινητικού φλοιού μάς επιτρέπει με τον τρόπο που γίνεται να έχουμε ποιοτική και ποσοτική εκτίμηση της επικοινωνίας των κυττάρων». 

- Τα παραπάνω λοιπόν ήταν γνωστά, όταν στις αρχές της δεκαετίας του 1970 πήγατε στις ΗΠΑ, μετά την ολοκλήρωση των σπουδών σας και την εκπλήρωση των στρατιωτικών υποχρεώσεών σας. Ποιο ήταν το ερώτημα στο οποίο θελήσατε να απαντήσετε με τα πειράματά σας; 

«Με απασχολούσε από φοιτητή ο τρόπος με τον οποίο ο εγκέφαλος λαμβάνει τις αποφάσεις του. Παραδείγματος χάριν, βλέπετε το κόκκινο φανάρι και πατάτε φρένο. Μέσω ποιων διαδικασιών φθάσατε να πατήσετε το φρένο; Αυτό ήταν η ουσία της απορίας μου». 

- Και επιλέξατε να αξιοποιήσετε τη μέτρηση της δραστηριότητας συγκεκριμένων κυττάρων για να αναζητήσετε τις απαντήσεις; 







Η εικονιζόμενη Κλόντια Μίτσελ είναι η πρώτη γυναίκα στον κόσμο που απέκτησε βιονικό χέρι, το οποίο και επέδειξε σε συνέντευξη Τύπου τον περασμένο μήνα 



«Με πλήρη επίγνωση των πλεονεκτημάτων και των περιορισμών της... Η μέτρηση της δραστηριότητας μεμονωμένων κυττάρων, η οποία αναμφιβόλως έδωσε πολλές πληροφορίες στους νευροφυσιολόγους, ενείχε έναν κίνδυνο: μας επέτρεπε να εστιάσουμε στο δένδρο και χάναμε το δάσος! Πρέπει να συνειδητοποιήσετε ότι στη λήψη των αποφάσεων μετέχουν πληθυσμοί κυττάρων και όχι μεμονωμένα κύτταρα. Επρεπε να βρεθεί ένας τρόπος να εξαχθούν συμπεράσματα για το σύνολο των κυττάρων από τη μελέτη ορισμένων εξ αυτών. Το ισοδύναμο αυτού είναι να παρακολουθείτε μια θεατρική παράσταση και να προσπαθείτε να εξαγάγετε συμπεράσματα για την πλοκή ενώ είστε σε θέση να ακούσετε μόνο έναν από τους πρωταγωνιστές». 

- Πώς παρακάμψατε αυτή τη δυσκολία που μοιάζει τεράστια; 

«Προτού φθάσουμε εκεί θα ήθελα να σας πω ότι το πρώτο μας επίτευγμα ήταν μια διαπίστωση η οποία άλλαξε ριζικά τη θεώρηση της επιστημονικής κοινότητας για τη λειτουργία του εγκεφάλου και το οποίο ήταν καθοριστικής σημασίας για το επόμενο βήμα, την πρόβλεψη της επικείμενης κίνησης. Ηδη από το 1980 είχαμε διατυπώσει τη θεωρία ότι ο εγκέφαλος προγραμματίζει την κίνηση σχετικά με τον χώρο και όχι σχετικά με τις αρθρώσεις. Η κίνηση των αρθρώσεων και η συστολή - διαστολή των μυών είναι δουλειά του νωτιαίου μυελού. Ο εγκέφαλος αποφασίζει για το πάνω - κάτω και το αριστερά - δεξιά της κίνησης». 

- Μπορούμε να έχουμε ένα πρακτικό παράδειγμα αυτού που λέτε; 

«Ας υποτεθεί ότι κάθεστε στο γραφείο σας και θέλετε να πιάσετε το μπουκάλι του νερού που υπάρχει στα αριστερά σας. Ο εγκέφαλός σας θα δώσει εντολή για μια κίνηση με κατεύθυνση προς τα αριστερά σε σχέση με τον κορμό σας, ενώ ο νωτιαίος μυελός θα αποφασίσει πώς θα τεντωθεί το χέρι σας και τα δάχτυλά σας θα πιάσουν το μπουκάλι. Σε κυτταρικό επίπεδο αυτό σημαίνει ότι τα κύτταρα με κάποιο τρόπο, τον οποίο δεν είχαμε ακόμη το 1980 ανακαλύψει, αποφάσιζαν για το είδος της επιθυμητής κίνησης. Ο τρόπος με τον οποίο λαμβανόταν αυτή η απόφαση ήταν που έπρεπε να διαλευκανθεί». 

- Πάντοτε με εργαλείο τη μέτρηση της δραστηριότητας μεμονωμένων κυττάρων; 

«Ακριβώς! Το ζητούμενο ήταν να βρεθεί ένας τρόπος «μετάφρασης» της μετρήσιμης δραστηριότητας στη χωροταξική γλώσσα του κινητικού φλοιού. Με άλλα λόγια, θέλαμε μετρώντας ηλεκτρικές ώσεις να μπορούμε να αποφανθούμε για την κατεύθυνση μιας επικείμενης κίνησης». 

- Τα πειράματα πραγματοποιήθηκαν με πιθήκους; 

«Ναι. Τα ζώα έκαναν μια συγκεκριμένη κίνηση και εμείς καταγράφαμε τη δραστηριότητα ενός μεγάλου αριθμού κυττάρων. Παίρναμε δηλαδή μετρήσεις δραστηριότητας μεμονωμένων κυττάρων την ίδια στιγμή, όταν το ζώο εκτελούσε μια δεδομένη κίνηση». 

- Τι σας έδειξαν αυτές οι μετρήσεις; 

«Διαπιστώσαμε κάτι που ήταν αδύνατο να προβλεφθεί από τα έως τότε βιβλιογραφικά δεδομένα: υπήρχε μια εκπληκτική κανονικότητα η οποία περιέγραφε τη δραστηριότητα όλων των κυττάρων. Αν δηλαδή θέλαμε να περιγράψουμε με τη βοήθεια καρτεσιανών συντεταγμένων τη δραστηριότητα των κυττάρων και είχαμε στον άξονα των Υ τη δραστηριότητα και στον άξονα των Χ την κατεύθυνση της κίνησης στον χώρο, αυτό που θα παίρναμε θα ήταν μια κλασική κωδωνοειδής καμπύλη. Ολα τα κύτταρα έδιναν καμπύλη της ίδιας μορφής, αλλά η κορυφή της καμπύλης ήταν σε διαφορετικό σημείο για κάθε κύτταρο, ήταν δηλαδή μετατοπισμένη ως προς τον άξονα των Χ». 

- Πώς αυτή η κανονικότητα βοήθησε στη μετάφραση από τη γλώσσα των ηλεκτρικών ώσεων στη χωροταξική γλώσσα; 

«Η κανονικότητα αυτή μας έδειξε ότι οι αποφάσεις, σε αυτή τουλάχιστον την περιοχή του εγκεφάλου, λαμβάνονται με έναν πολύ δημοκρατικό τρόπο, κάτι σαν ψηφοφορία με σύστημα απλής αναλογικής!». 

- Δηλαδή; 

«Κάθε κύτταρο έχει μια προτιμητέα κατεύθυνση. Οταν η κίνηση γίνεται προς αυτή την κατεύθυνση, η δραστηριότητα του κυττάρου βρίσκεται στο μέγιστο (πρόκειται για την κορυφή της κωδωνοειδούς καμπύλης που αναφέραμε προηγουμένως, αφού ο ένας άξονας αφορούσε δραστηριότητα και ο άλλος κατεύθυνση κίνησης). Μετατόπιση από την προτιμητέα κατεύθυνση, είτε προς τα αριστερά είτε προς τα δεξιά, έχει ως αποτέλεσμα μείωση της δραστηριότητας του συγκεκριμένου κυττάρου». 

- Επιστρέφοντας στη γλώσσα των ηλεκτρικών ώσεων, μπορούμε από αυτές να γνωρίζουμε την προτιμητέα κατεύθυνση ενός κυττάρου, αφού αυτό επιδεικνύει το μέγιστο της δραστηριότητάς του όταν γίνεται μια κίνηση προς αυτή την κατεύθυνση; 

«Ακριβώς! Και αν συνθέσουμε όσα μάθαμε, μπορούμε να φθάσουμε σε ένα μοντέλο πρόβλεψης της κίνησης. Οπως σας είπα, η απόφαση για μια δεδομένη κίνηση λαμβάνεται από έναν πληθυσμό κυττάρων. Επειδή όμως πρόκειται για σύστημα απλής αναλογικής, όπου η δραστηριότητα ενός κυττάρου μάς αποκαλύπτει τη δύναμη της ψήφου του, μπορούμε από το άθροισμα των προτιμήσεων να αποφανθούμε για την επερχόμενη κίνηση». 

- Οι ταχύτητες των εγκεφαλικών αποφάσεων είναι τεράστιες. Πόσο γρηγορότερα από την κίνηση μπορούμε να προβλέψουμε την κατεύθυνσή της; 

«Περί τα 150 χιλιοστά του δευτερολέπτου προτού αυτή γίνει!». 

- Χρειάστηκε πάνω από μία εικοσαετία για να φθάσουμε από τη δική σας αποκάλυψη του τρόπου ελέγχου της κίνησης από τον εγκέφαλο στα πρώτα πειραματικά ρομποτικά εμφυτεύματα. Δεν είναι πολύς ο καιρός; 

«Επρεπε να υπάρξουν και οι εξελιγμένες τεχνολογίες που υπάρχουν σήμερα...». 

- Ποια είναι τα σημερινά ερευνητικά ενδιαφέροντά σας; 

«Ο κύριος στόχος μας είναι η κατανόηση της λειτουργίας του εγκεφάλου χρησιμοποιώντας ποικίλες τεχνολογίες, όπως π.χ. καταγραφή δραστηριότητας νευρικών κυττάρων, λειτουργική μαγνητική τομογραφία, μαγνητοεγκεφαλογραφία, τεχνητά νευρωνικά δίκτυα κτλ. Ολες αυτές οι τεχνικές παρέχουν μόνο ένα μέρος της εικόνας, αλλά ο συνδυασμός τους αλληλοσυμπληρώνει τις πληροφορίες και μας δίνει μια ολοκληρωμένη σύνθεση και κατανόηση σε εύρος και βάθος. Πέρα από την κατανόηση αυτή σε επίπεδο βασικής έρευνας, έχουμε αρχίσει την εφαρμογή της καινούργιας γνώσης σε πρακτικό επίπεδο, όπως π.χ. στον εγκεφαλικό έλεγχο τεχνητών μελών και στη διαφορική διαγνωστική παθήσεων του εγκεφάλου». 
Το ΒΗΜΑ, 15/10/2006 , Σελ.: H08
Κωδικός άρθρου: B14891H081
ID: 280964

http://www.bioscience-bioethics.org/t.htm 

TELEPATHY: (Greek: tele "far" + patheia "perception") The alleged ability to communicate thoughts and perceptions with another mind over a distance without the use of the sense organs. Traditionally scorned by scientific skeptics, a form of telepathy may conceivably be achieved through advances in cybernetics and wireless technology. Using implantable microchips grafted to the nervous system and a connection between two people with a wireless internet linkage, rudimentary telesthesia should be achievable, and potentially even the invisible bond of telepathic communication. Such research has been proposed and begun by the self-experimenting cybernetics pioneers Kevin and Irena Warwick. (See TELESTHESIA, CYBERNETICS, MICROCHIP IMPLANTS, PSYCHOKINESIS) (MP)
Εδώ έχουμε έναν άλλο ορισμό της λέξης τηλαισθησία, που τη συνδέει με την τηλεπάθεια.  
Visions of the Brain: A Progress Report on Brain Research

Update 2002

Stem Storm: Cell Research Goes Forward

Σελίδα 12 

Stem Cells and Science Fiction in ALS

ALS, a condition in which motor neurons progressively die, leading to paralysis and eventual death, strikes about 20,000 Americans yearly. Only one drug—riluzole, which extends life by two to three months—is approved for the treatment of ALS. The most common cause of death in ALS is respiratory failure, an outcome that can be forestalled with a therapy called non-invasive positive pressure ventilation (NIPPV). A study reported in July found that NIPPV not only prolongs survival but also improves patients’ quality of life by as much as 25 percent, despite continued progression of the disease. In a case of science fiction turned into fact, pioneering studies by Emory University scientist Phillip Kennedy are continuing to explore neural prosthetic devices that capture the brain’s electrical signals and translate them into movements of a robotic limb or computer; the effort is the culmination of many years of work aimed at harnessing neural signals to restore some level of function in

people who are profoundly disabled. The field gained widespread media attention recently with reports about a man paralyzed with ALS who was trained to control a computer cursor using “thought power” alone. He underwent surgery to have electrodes implanted into his brain that capture the electrical signals of a group of nerve cells and then relay them to an external “translator” device that in turn transfer them to a computer. After intensive training aimed at learning how to activate (with a specially equipped computer keyboard) the specific group of neurons linked to the

electrodes, the man eventually was able to execute cursor movements communicating

“yes”, “no” or other simple messages, merely by thinking them. Another remarkable advance, also in the “pioneering category,” was reported by stem-cell researcher John Gearhart and colleagues at Johns Hopkins University. In what has been called a dramatic demonstration of the potential for stem cells to treat neurological disorders, rats paralyzed to mimic the effects of ALS regained hind-leg function after receiving injections of stem cells, he announced. Astounding Gearhart’s research team, the transplanted cells migrated to the area of the injury in the rats’ brains, where some took up residence, sprouted into neurons and, it seems, re-established connections to a sufficient degree that some rats regained the ability to walk. These results have been discussed in scientific meetings but not yet published, and the mechanisms by which the therapy works are still unclear. Meanwhile, two research teams reported in the October issue of Nature Genetics that they had discovered a second gene for an inherited form of ALS, adding to the gene identified in 1993.10,11 The discovery’s direct relevance to the common form of the disease is not yet known.
Αλληλεπίδραση Εγκεφάλου- Υπολογιστή (Brain-Computer Interaction)

Η σχέση αυτού του θέματος και του προηγούμενου είναι άμεση. Για να υπάρξει τηλαισθησία, υποχρεωτικά πρέπει να έχουμε κάποιο είδος αλληλεπίδρασης εγκεφάλου- υπολογιστή. Τα όρια δεν είναι εύκολα διακριτά και για αυτό  θα ήταν πολύ ενδιαφέρον να δούμε τι πιστεύετε εσείς ότι είναι η σχέση των δύο. Πολύ χονδρικά βέβαια μπορούμε να πούμε ότι η τηλαισθησία έχει να κάνει με κάποιο είδος τεχνητής αίσθησης και κίνησης, ενώ η αλληλεπίδραση εγκεφάλου- υπολογιστή περιλαμβάνει και πολλές άλλες νοητικές δραστηριότητες, που δεν συνδέονται αναγκαστικά με κίνηση.   
Brain–Machine and Brain–Computer Interfaces

http://stroke.ahajournals.org/cgi/reprint/35/11_suppl_1/2702
http://www.techweb.com/wire/story/TWB19980515S0018 

Brain implants 

http://en.wikipedia.org/wiki/Brain_implant 

http://www.newscientist.com/article.ns?id=dn3488 
http://www.geocities.com/skews_me_too/implants.html 

Deep brain stimulation 

http://www.ninds.nih.gov/disorders/deep_brain_stimulation/deep_brain_stimulation.htm 

http://en.wikipedia.org/wiki/Deep_brain_stimulation 
Ιαπωνικό ρομπότ υπακούει στον εγκέφαλο ζωντανού πιθήκου 

Πηγή: Reuters 

Ιάπωνες και Αμερικανοί ερευνητές παρουσίασαν ένα ανθρωποειδές ρομπότ το οποίο περπατάει στο Κιότο υπακούοντας στην εγκεφαλική δραστηριότητα ενός χιμπατζή που κάνει διάδρομο στις ΗΠΑ. Η τεχνολογία θα μπορούσε να χρησιμοποιηθεί στο μέλλον σε τεχνητά μέλη που κινούνται με «νοητικές εντολές». Ο χιπατζής του Πανεπιστημίου Duke στη Βόρεια Καρολίνα έμαθε να περπατάει στο διάδρομο στηριζόμενος στα δύο του πόδια. Ηλεκτρόδια καταγράφουν τη δραστηριότητα του εγκεφάλου καθώς ο πίθηκος κινείται και τα σήματα μεταδίδονται μέσω Διαδικτύου στο Κιότο. http://www.in.gr/video/default.aspx?videoID=61380 
Γνωσιακή Επιστήμη και Αμυντικά Συστήματα

 Για αμυντικά συστήματα, είναι πολύ καλή η δουλειά που κάνουν στο Βρετανικό Υπουργείο Άμυνας. Έχουν ένα πολύ καλό τμήμα που κοιτά human factors,  safety, κλπ. Υπάρχουν εφαρμογές για τη λύση προβλημάτων προσοχής και κούρασης των πιλότων, ασφάλειας των πτήσεων,  air traffic control, κα. 

DERA (Defence Evaluation and Research Agency)

http://www.dera.gov.uk/newsite/home_2.htm (ειδικά case studies & Technologies- Centre for Human Sciences)

Το κράνος του Eurofighter  - Το ΒΗΜΑ, 12/03/2006 , Σελ.: H08
Κωδικός άρθρου: B14711H081
ID: 276115

Αυτή τη στιγμή βρίσκεται σε δοκιμαστικό στάδιο, σύντομα όμως αναμένεται να εξοπλίσει τους πιλότους των μαχητικών αεροσκαφών Eurofighter Typhoon προσφέροντάς τους δυνατότητες τις οποίες ως τώρα έχουμε συνδέσει περισσότερο με τους ήρωες των videogames και των κόμικς. Το κράνος της φωτογραφίας εμφανίζει στο εσωτερικό μέρος της προσωπίδας του όλες τις πληροφορίες που αφορούν την πτήση και τον στόχο. Με μια απλή ματιά ο πιλότος μπορεί να «κλειδώσει» τον στόχο του ακόμη και όταν αυτός βρίσκεται σε «δύσκολα» σημεία του οπτικού του πεδίου και να ανοίξει πυρ εναντίον του με μια απλή εντολή. 

Το εσωτερικό μέρος της προσωπίδας διαθέτει μια οθόνη επάνω στην οποία προβάλλονται διαρκώς όλα τα δεδομένα και οι εικόνες της πτήσης, ακόμη και όταν ο πιλότος στρέφει το κεφάλι του προς τα δεξιά ή τα αριστερά ή κοιτάζει προς τα κάτω. Στις δύο πλευρές του κράνους υπάρχουν δύο κάμερες νυχτερινής όρασης, οι οποίες προσφέρουν καλύτερη εικόνα ακόμη και τη νύχτα. Όταν εντοπίσει τον στόχο του, ακόμη και αν αυτός βρίσκεται σε δύσκολο σημείο - όπως για παράδειγμα υπό ορθή γωνία, στο ύψος των ώμων του - ο πιλότος μπορεί να τον «κλειδώσει» με μια απλή ματιά. Στη συνέχεια ανοίγει πυρ με μια απλή φωνητική εντολή. Αναμένεται ότι το νέο κράνος θα είναι διαθέσιμο για τα ευρωπαϊκά μαχητικά αεροσκάφη μέσα στα επόμενα δύο χρόνια. 

 Ομάδα Β

Γνωσιακή Επιστήμη, Ηθική και Νευροηθική

Η νευροηθική είναι ένα νέο πεδίο που εξετάζει τα οφέλη και τους κινδύνους της σύγχρονης έρευνας για τον εγκέφαλο. Υπάρχουν δηλαδή κοινωνικές, νομικές και ηθικές προεκτάσεις στον χειρισμό του εγκεφάλου.  Η νευροηθική εξελίσσεται σε ένα πολύ δυναμικό πεδίο στην νευροεπιστήμη.   

http://neuroethics.upenn.edu/ 

http://scbe.stanford.edu/research/programs/neuroethics.html 

http://faculty.washington.edu/chudler/neuroe.html 
Γνωσιακή Επιστήμη και Έγκλημα (Minority Report, Fiction or Future?)
Μπορούμε άραγε να προλάβουμε το έγκλημα; Η Γνωσιακή επιστήμη και ειδικά η γνωστική ψυχολογία (στον τομέα της εγκληματικής ψυχολογίας) έχει προχωρήσει στην κατασκευή κάποιων προγνωστικών μοντέλων. Θα μπορούσε να γίνει το ίδιο σε επίπεδο εγκεφάλου και στα πλαίσια της νευροεπιστήμης; Το θέμα είναι αρκετά φιλοσοφικό με σαφείς ηθικές προεκτάσεις. 
http://paleo.sscnet.ucla.edu/ucmasc.htm 
http://www.crimetimes.org/07c/w07cp2.htm 

http://www.crimelibrary.com/criminal_mind/psychology/movies_made_me_kill/12.html 

http://query.nytimes.com/gst/fullpage.html?sec=health&res=9A07E1D71639F934A2575AC0A963948260 

http://www.nlectc.org/TECHBeat/summer2001/CrimeMapSum01.pdf 

http://law.jrank.org/pages/1714/Prediction-Crime-Recidivism.html 
http://www.springerlink.com/content/yxp0qce863959ghr/ 

http://www.blackwell-synergy.com/doi/abs/10.1111/j.1469-7610.1987.tb00680.x?cookieSet=1&journalCode=jcpp 

http://bjc.oxfordjournals.org/cgi/content/abstract/26/2/129 

Neuromarketing
Ποιος είναι ο βασικός στόχος του μάρκετινγκ και πως μπορεί να συνδεθεί αυτό με την γνωσιακή επιστήμη και νευροεπιστήμη. Πως βλέπετε εσείς να συνδέονται αυτά και ποιες είναι οι περιπτώσεις που χρησιμοποιείται και πως. 

NEUROSCIENCE ADVANCES PROMPT NEW NEUROETHICAL QUESTIONS. 
Neurology Today. 4(2):4,8, February 2004.
Robinson, Richard

http://www.neurotodayonline.com/pt/re/neurotoday/abstract.00132985-200402000-00003.htm;jsessionid=EAISKrsKY1bKneuKNZgJVZLmfaeXrCb1Pmcimm2auPRNOB1p24PA!-1738699248!-949856145!9001!-1 

http://www.cognitiveliberty.org/neuro/neuromarketing2.html 

Ομάδα Γ

Τα θέματα στην ομάδα αυτή είναι πολύ γενικά και μπορείτε να τα προσεγγίσετε με πολλούς τρόπους.  Οι λέξεις στα θέματα αποτελούν και keywords. Για όλα τα θέματα αυτής της ομάδας μπορείτε να ψάξετε για πρόσφατα άρθρα στην ACM (http://portal.acm.org/dl.cfm ). Ως προτεινόμενη βιβλιογραφία σας δίνω τα δύο παρακάτω άρθρα. Ειδικά το άρθρο του A. M. Turing  είναι κλασικό στην θεωρία της τεχνητής νοημοσύνης. Τα θέματα αυτά προσφέρονται για ανάλυση σε διάφορα επίπεδα, από φιλοσοφικό ως καθαρά τεχνικό. Προσπαθείτε να βρείτε μία ισορροπία. 

Computing machinery and intelligence – 

A. M. Turing
Mind, Vol. LIX, no 236 (1950)
http://www.abelard.org/turpap/turpap.htm 

Minds, brains, and programs.

Searle, John. R. 

Behavioral and Brain Sciences 3 (3): 417-457(1980)
http://www.bbsonline.org/Preprints/OldArchive/bbs.searle2.html 

Τεχνητή Νοημοσύνη και Έξυπνα Παιχνίδια

Η περίπτωση του Garry Kasparov σαν ένα μικρό παράδειγμα. 

Η τεχνητή νοημοσύνη των παιχνιδιών που απευθύνονται σε χρήστες ηλεκτρονικών υπολογιστών αναπτύσσεται με ταχύτατους ρυθμούς, καθώς οι καταναλωτές πάντα ζητούν κάτι ταχύτερο, καλύτερο και με περισσότερες προκλήσεις. Ένα από τα ισχυρότερα πλήγματα στην ιστορία του δέχτηκε ο ανθρώπινος εγωισμός, όταν ο παγκόσμιος πρωταθλητής στο σκάκι, Garry Kasparov, έπαιξε ενάντια στον υπέρ-υπολογιστή Deep Blue της IBM –και έχασε! Μετά από έξι αγωνιώδεις παρτίδες, ο πανίσχυρος στον τομέα του Kasparov έχασε με 2,5 - 3,5 από τη μάζα κυκλωμάτων και σιλικόνης που είχε απέναντί του! Ο Ρώσος πρωταθλητής κατάφερε να εκδικηθεί εκ μέρους της ανθρωπότητας μόλις το Νοέμβριο του 2003, οπότε νίκησε τον Fritz της X3D, ενώ το Φεβρουάριο του ίδιου χρόνου είχε έρθει ισόπαλος με τον Deep Junior
http://portal.acm.org/citation.cfm?id=986640&coll=ACM&dl=ACM&CFID=67888061&CFTOKEN=15342030 
http://portal.acm.org/citation.cfm?id=1067381&coll=ACM&dl=ACM&CFID=67888061&CFTOKEN=15342030 

http://portal.acm.org/citation.cfm?id=378120&coll=ACM&dl=ACM&CFID=67888061&CFTOKEN=15342030 

Γνωσιακή Επιστήμη και Παιχνίδια

Game-Playing Systems (Από το Robert A. Wilson, Ρ.Α., & Keil,  F.C. (1999) The MIT Encyclopedia of the Cognitive Sciences The MIT Press. Cambridge, Massachusetts) 

Games have long been popular in Artificial Intelligence as idealized domains suitable for research into various aspects of search, KNOWLEDGE REPRESENTATION, and the interaction between the two. CHESS, in particular, has been dubbed the “Drosophila of Artificial Intelligence” (McCarthy 1990), suggesting that the role of games in Artificial Intelligence is  akin to that of the fruit fly in genetic research. In each case, certain practical advantages compensate for the lack of intrinsic importance of the given problem. In genetic research. In each case, certain practical advantages compensate for the lack of intrinsic importance of the given problem. In genetic research, fruit flies make it easy to maintain large populations with a short breeding cycle at low cost. In Artificial Intelligence research, games generally have rules that are well defined and can be stated in a few sentences, thus allowing for a relatively straightforward computer implementation. Yet the combinatorial complexity of interesting games can create immensely difficult problems. It has taken many decades of research combined with sufficiently powerful computers in order to approximate the level of leading human experts in many popular games. And in some games, human players still reign supreme. Games can be classified according to a number of criteria, among them number of players, perfect versus hidden information, presence of a stochastic element, zero-sum versus non-zero-sum, average branching factor, and the size of the state space. Different combinations of characteristics emphasize different research issues. Much of the early research in game-playing systems concentrated on two person zero-sum games of perfect information with low or moderate branching factors, in particular chess and checkers. Claude Shannon’s 1950 paper on programming a computer to play chess mapped out much territory for later researchers. Alan TURING wrote a chess program (Turing et al. 1953), which he hand-simulated in the early 1950s. The earliest fully functioning chess program was described in Bernstein et al. (1958). The first chess program demonstrably superior to casual human chess players appeared in the mid-sixties (Greenblatt et al. 1967), and progress continued as faster machines became available and algorithms were refined (Slate and Atkin 1977; Condon and Thompson 1982; Hyatt, Gower, and Nelson 1990; Berliner and Ebeling 1990; Hsu et al. 1990). But it took until 1997 for a computer, the IBM Deep Blue chess machine, to defeat the human world chess champion, Gary Kasparov, in a regulation match. Much of the success in game-playing systems has come from approaches based on depth-first minimax search with alpha-beta pruning in two-person zero-sum games of perfect information. This is essentially a brute-force search technique, searching forward as many moves as possible in an allotted time, assessing positions according to an evaluation function, and choosing the best move based on the minimax principle. The evaluation function captures essential domain knowledge. In fact, there is often a trade-off between the quality of the evaluation function and the depth of search required to achieve a given level of play. Minimax search is made more efficient through the use of alpha-beta pruning (Knuth and Moore 1975), which allows searching roughly twice as deep as would be possible in a pure minimax search. Notable examples of this approach include Deep Blue; Chinook (Schaeffer et al. 1992), which has defeated the world’s best checkers players; and Logistello (Buro 1995), which has easily beaten the top human Othello players. The methods used in these programs and others of this type have been constantly improved and refined, and include such techniques as iterative deepening, transposition tables, null-move pruning, endgame databases, and singular extensions, as well as increasingly sophisticated evaluation functions. In spite of the success of high-performance alpha-betabased game-playing systems, there has been limited transference of ideas generated in this work to other areas of Artificial Intelligence (although see, for example, Newborn’s work on theorem proving; Newborn 1992). There are, however, many alternatives to minimax alpha-beta that have been examined. Conspiracy numbers search (McAllester 1988) counts the number of positions whose evaluations must change in order for a different move choice to be made. This idea has led to methods that are capable of solving some interesting nontrivial games (Allis 1994). Decision-theoretic approaches to game playing, particularly under constraints of limited resources (BOUNDED RATIONALITY), are promising and have broad applicability outside the game-playing area. For example, Russell and Wefald (1991) reasoned specifically about when to terminate a search, based on the expected utility of further search and the cost of the time required for the additional work. Statistical methods for search and evaluation (Baum and Smith 1997) also have shown promise, adding uncertainty to a standard evaluation function and then using the inexact statistical information to approximate the exploration of the most important positions. MACHINE LEARNING has a long history of using games as domains for experimentation. Samuel’s checkers program (Samuel 1959), originally developed in the 1950s, employed both a rote-learning scheme and a method for tuning the coefficients of his evaluation function. Many current chess and Othello programs use forms of rote learning to avoid losing the same game twice. The Logistello program has also used an automatically tuned evaluation function with excellent results. However, the most noteworthy example of learning in game-playing systems is TD-Gammon (Tesauro 1995), a neural network program for playing backgammon. For games with stochastic elements, for instance the dice in backgammon, forward searching approaches are less efficient, which places a premium on the quality of the evaluation function. TD-Gammon used a reinforcement learning algorithm  to train its neural network solely by playing against itself and learning from the results. This network, with or without some limited search, produces world-class play in backgammon (Tesauro and Galperin 1997). Reinforcement learning also has applications in other decision making and scheduling problems. Some games are very difficult for computers at the present time. Go programs are actively being developed (Chen et al. 1990), but are far from the level of the best human players. The alpha-beta search paradigm, which is so successful in chess, checkers, and the like, is not directly applicable to Go because of the large branching factor. More subtle approaches involving decomposition of a game state into subproblems appear to be necessary. Hidden information games, such as bridge, are also not appropriate for direct application of the alpha-beta ALGORITHM, and have begun to receive more attention (Ginsberg 1996). Some other games are too difficult for even initial attempts. For example, in the game of Nomic (Suber 1990) a player’s turn involves an amendment or addition to an existing set of rules. Initially players vote on proposed changes, but the game can evolve into something completely different. There is no clear way at present to design a game-playing system to play a game such as Nomic due to the tremendous amount of world knowledge required. Game-playing systems have helped illustrate the role of search and knowledge working together in systems for solving complex problems, but games have also been useful as domains for experimentation with various types of machine learning and HEURISTIC SEARCH. The absence of significant learning capabilities in most game-playing systems, as well as the difficulty in creating high-performance programs for games such as Go, suggest that games are still fertile domains for Artificial Intelligence research. See also EXPERTISE; GREEDY LOCAL SEARCH; NEURAL NETWORKS; PROBLEM SOLVING —Murray Campbell
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AI and Education (Από το Robert A. Wilson, Ρ.Α., & Keil,  F.C. (1999) The MIT Encyclopedia of the Cognitive Sciences The MIT Press. Cambridge, Massachusetts)
Perhaps computers could educate our children as well as the best human tutors. This dream has inspired decades of work in cognitive science. The first generation of computer tutoring systems (called Computer Aided Instruction or Computer Based Instruction) were essentially hypertext. They 10 AI and Education mostly just presented material, asked multiple-choice questions, and branched to further presentations depending on the student’s answer (Dick and Carey 1990). The next generation of tutoring systems (called Intelligent CAI or Intelligent Tutoring Systems) were based on building knowledge of the subject matter into the computer. There were two types. One coached students as they worked complex, multiminute problems, such as troubleshooting an electronic circuit or writing a computer program. The other type attempted to carry on a Socratic dialog with students. The latter proved to be very difficult, in part due to the problem of understanding unconstrained natural language (see NATURAL LANGUAGE PROCESSING). Few Socratic tutors have been built. Coached practice systems, however, have enjoyed a long and productive history. A coached practice system usually contains four basic components: 1. An environment in which the student works on complex tasks. For instance, it might be a simulated piece of electronic equipment that the student tries to troubleshoot. 2. An expert system that can solve the tasks that the student works on (see KNOWLEDGE-BASED SYSTEMS). 3. A student modeling module that compares the student’s behavior to the expert system’s behavior in order to both recognize the student’s current plan for solving the problem and determine what pieces of knowledge the student is probably using. 4. A pedagogical module that suggests tasks to be solved, responds to the students’ requests for help and points out mistakes. Such responses and suggestions are based on the tutoring system’s model of the student’s knowledge and plans. Any of these components may utilize AI technology. For instance, the environment might contain a sophisticated simulation or an intelligent agent (see INTELLIGENT AGENT ARCHITECTURE), such as a simulated student (called colearners) or a wily opponent. The student modelling module’s job includes such classic AI problems as plan recognition and uncertain reasoning (see UNCERTAINTY). The pedagogical module’s job includes monitoring an instructional plan and adapting it as new information about the student’s competence is observed. Despite the immense potential complexity, many intelligent tutoring systems have been built, and some are in regular use in schools, industry, and the military. Although intelligent tutoring systems are perhaps the most popular use of AI in education, there are other applications as well. A common practice is to build an environment without the surrounding expert system, student modeling module, or pedagogical module. The environment enables student activities that stimulate learning and may be impossible to conduct in the real world. For instance, an environment might allow students to conduct simulated physics experiments on worlds where gravity is reduced, absent, or even negative. Such environments are called interactive learning environments or microworlds. A new trend is to use networking to allow several students to work together in the same environment. Like intelligent tutoring systems, many intelligent environments have been built and used for real educational and training needs. Other applications of AI in education include (1) using AI planning technology to design instruction; (2) using student modelling techniques to assess students’ knowledge on the basis of their performance on complex tasks, a welcome alternative to the ubiquitous multiple-choice test; and (3) using AI techniques to construct interesting simulated worlds (often called “microworlds”) that allow students to discover important domain principles. Cognitive studies are particularly important in developing AI applications to education. Developing the expert module of a tutoring system requires studying experts as they solve problems in order to understand and formalize their knowledge (see KNOWLEDGE ACQUISITION). Developing an effective pedagogical module requires understanding how students learn so that the tutor’s comments will prompt students to construct their own understanding of the subject matter. An overly critical or didactic tutor may do more harm than good. A good first step in developing an application is to study the behavior of expert human tutors in order to see how they increase the motivation and learning of students. However, AI applications often repay their debt to empirical cognitive science by contributing results of their own. It is becoming common to conduct rigorous evaluations of the educational effectiveness of AI-based applications. The evaluations sometimes contrast two or more versions of the same system. Such controlled experiments often shed light on important cognitive issues. At this writing, there are no current textbooks on AI and education. Wenger (1987) and Polson and Richardson (1988) cover the fundamental concepts and the early systems. Recent work generally appears first in the proceedings of the AI and Education conference (e.g., Greer 1995) or the Intelligent Tutoring Systems conference (e.g., Frasson, Gauthier, and Lesgold 1996). Popular journals for this work include The International Journal of AI and Education (http://cbl.leeds.ac.uk/ijaied/), The Journal of the Learning Sciences (Erlbaum) and Interactive Learning Environments (Ablex). See also EDUCATION; HUMAN-COMPUTER INTERACTION; READING —Kurt VanLehn
References

Dick, W., and S. Carey. (1990). The Systematic Design of Instruction. 3rd ed. New York: Scott-Foresman.
Frasson, C., G. Gauthier, and A. Lesgold, Eds. (1996). Intelligent Tutoring Systems: Third International Conference, ITS96. New York: Springer.
Greer, J., Ed. (1995). Proceedings of AI-Ed 95. Charlottesville, NC: Association for the Advancement of Computing in Education.

Polson, M. C., and J. J. Richardson. (1988). Foundations of Intelligent Tutoring Systems. Hillsdale, NJ: Erlbaum.
Wenger, E. (1987). Artificial Intelligence and Tutoring Systems.

San Mateo, CA: Morgan Kaufmann.

Εκπαίδευση και Γνωσιακή Επιστήμη

Αυτό το θέμα είναι λιγότερο τεχνικό από τα προηγούμενα αυτής της ομάδας. Θα μπορούσε να προσεγγιστεί καθαρά θεωρητικά, δηλαδή γνωσιακές θεωρίες και μοντέλα μάθησης ή θα μπορούσε να προχωρήσει και σε περιγραφή τεχνολογικών εφαρμογών, όπως και στα παραπάνω θέματα.  Προσφέρεται για οριζόντια έρευνα που θα περιγράφει τον τομέα, ενώ τα υπόλοιπα θέματα της ομάδας προσφέρονται για κάθετη έρευνα και πιο εξειδικευμένη πληροφορία. Πάντως ό,τι και να διαλέξετε είναι σωστό, αρκεί να παρουσιαστεί σωστά. 
Education (Από το Robert A. Wilson, Ρ.Α., & Keil,  F.C. (1999) The MIT Encyclopedia of the Cognitive Sciences The MIT Press. Cambridge, Massachusetts)
In its broadest sense, education spans the ways in which cultures perpetuate and develop themselves, ranging from infant-parent communications to international bureaucracies and sweeping pedagogical or maturational movements (e.g., the constructivist movement attributed to PIAGET). As a discipline of cognitive science, education is a body of theoretical and applied research that draws on most of the other cognitive science disciplines, including psychology, philosophy, computer science, linguistics, neuroscience, and anthropology. Educational research overlaps with the central part of basic cognitive psychology that considers LEARNING. Such research may be idealized as primarily either descriptive or prescriptive in nature, although many research ventures have aspects of both. Descriptively, educational research focuses on observing human learning. Specific areas of study include expertnovice approaches, CONCEPTUAL CHANGE and misconception research, skill learning, and METACOGNITION. Expertnovice research typically explicitly contrasts the extremes of a skill to infer an individual’s changes in processes and representations. Misconception research in domain-based education, such as NAIVE PHYSICS, NAIVE MATHEMATICS, writing, and computer programming, implicitly contrasts expert knowledge with that of nonexperts; a person’s current understanding may be thought of in terms of SCHEMATA, frames, scripts, MENTAL MODELS, or analogical or metaphorical representations. Child development research often involves studying misconceptions. These constructs are used for both explanatory and predictive purposes. Research in general skill learning includes psychometric analyses of high-level aptitudes (e.g., spatial cognition), and topics such as INDUCTION, DEDUCTIVE REASONING, abduction (hypothesis generation and evaluation), experimentation, critical or coherent reasoning, CAUSAL REASONING, comprehension, and PROBLEM SOLVING. Some of these skills are analyzed into more specific skills and malskills such as heuristics, organizing principles, bugs, and reasoning fallacies (cf. JUDGMENT HEURISTICS). Increasingly, metacognition research focuses on an individual’s learning style, reflections, motivation, and belief systems. Research on learning can often be readily applied predictively (i.e., a priori). For example, Case (1985) predicted specific cognitive performance in balance-beam problem solving within defined stages of development. Prescriptive elements of education are quite diverse. Some liken such elements to the engineering, as opposed to the science, of learning. Products of prescriptive education include modest reading modules, scientific microworlds, literacy standards, and assessment-driven curricular systems (e.g., Reif and Heller 1982; Resnick and Resnick 1992). The advent of design experiments (Brown 1992; Collins 1992) represents a kind of uneasy compromise between the rigorous control of laboratory research and the potential of greater relevance from classroom interventions. Educational proponents of situated cognition generally highlight the notion that individuals always learn and perform within rather narrow situations or contexts, but such proponents are often reticent to offer specific pedagogical recommendations. Situated cognition variably borrows pieces of activity theories, ECOLOGICAL VALIDITY, group interaction, hermeneutic philosophies, direct perception, BEHAVIORISM, distributed cognition, cognitive psychology, and social cognition. It generally focuses on naturalistic, apprentice-oriented, artefact laden, work-based, and even culturally exotic settings. This focus is often represented as a criticism of traditional school-based learning—even though some situated studies are run in schools (which are arguably natural in our society). Situated cognition’s critics see it as an unstructured, unfalsifiable melange with near infinite degrees of explanatory freedom and generally vague prescriptions. Recent disputes between the situated and mainstream camps seem to center on the questions, “What is a symbol?”, “How can we separate a learner from a social situation?”, and “Is transfer of training common or rare?” (e.g., Vera and Simon 1993, and commentaries). The disputes mirror many core issues from other cognitive science disciplines, as well as questions about the goals of social science. Several cognitive theories have descriptive, predictive, and prescriptive applications to education. For instance, the ACT-based computational models of cognition (Anderson 1993) attempt to account for past data, predict learning outcomes, and serve as the basis for an extended family of intelligent tutoring systems (ITSs). These sorts of models might incorporate proposition-based semantic networks, “adaptive” or “learning” production systems, economic or rational analyses, and representations of individual students’ strengths and weaknesses. The contrasts among various computer-based categories of learning-enhancement systems have not been sharp (Wenger 1987). These categories include ITSs, computer-aided instruction, interactive learning environments, computer coaches, and guided discovery environments. Some distinctions among these categories include (a) whether a model of student knowledge or skill is employed, (b) whether a relatively generative knowledge base for a chosen domain is involved, (c) whether feedback comes via hand-coded (or compiled) buggy rules (and lookup tables) or via the interpreted semantics of a knowledge base, and (d) whether a novel, more effective representation is introduced for a traditional one. Superior ITSs demonstrate great effectiveness relative to many forms of standard instruction, but currently have limited interactional sophistication compared to human tutoring (Merrill et al. 1992). Specific ITSs often spawn the following question from both within and without cognitive science: “Where is the intelligence, or the semantics, in this system?” Distributed cognition systems also face this question, although many proponents are unconcerned about philosophical semantics-from-syntax queries. Constraint-based and connectionist models are not yet commonly employed in educational ventures (cf. Ranney, Schank, and Diehl 1995), which seems surprising, given the efforts focused on learning in parallel distributed processing models of cognition, BAYESIAN NETWORKS, artificial neural or fuzzy networks, and the like. As with some ITSs, cognitive science approaches to education, in general, often focus on improving students’ knowledge representations or on providing more generative or transparent representations. Many such representational systems have evolved with computational technology, particularly as graphical user interfaces supplant text-based, command line interactions. Clickable, object-oriented interfaces have become the norm, although the complexity of such features sometimes overwhelms and inhibits learners. Most recently, the Internet and World Wide Web have spawned many research ventures, for instance, involving collaborative learning environments that include the integration of technology and curricula. However, an ongoing danger to education is the proliferation of well-funded research projects developing potentially promising technologies that, relative to the vast majority of classrooms, (a) require intolerable levels of equipment upgrades or technical and systemic support, (b) are unpalatable to classroom teachers, and (c) simply do not “scale up” to populations of nontrivial

size (cf. Cuban 1989). See also COGNITIVE ARTIFACTS; COGNITIVE DEVELOPMENT; HUMAN-COMPUTER INTERACTION —Michael Ranney and Todd Shimoda
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Learning (Από το Robert A. Wilson, Ρ.Α., & Keil,  F.C. (1999) The MIT Encyclopedia of the Cognitive Sciences The MIT Press. Cambridge, Massachusetts)
Although learning can be understood as a change in an organism’s capacities or behavior brought about by experience, this rough definition encompasses many cases usually not considered examples of learning (e.g., an increase in muscular strength brought about through exercise). More important, it fails to reflect the many forms of learning, which may be distinguished, for example, according to what is learned, may be governed by different principles, and may involve different processes. One form of learning is associative learning, in which the learner is exposed to pairs of events or stimuli and has the opportunity to learn these pairings—which event or stimulus goes with which (see CONDITIONING). The study of associative learning has led to the discovery of numerous learning principles applicable to species as diverse as flatworms and humans, and behaviors as different as salivation and the onset of fear. Investigators have also learned a great deal about the biological bases for this form of learning (see CONDITIONING AND THE BRAIN). Another crucial form of learning involves the acquisition of knowledge about the spatial layout of the organism’s surrounding— these COGNITIVE MAPS can include the locations of food sources or of dangers, the boundaries of one’s territory, and so on. The acquisition of this spatial knowledge often involves latent learning: The organism derives some knowledge from its experiences, but with no immediately visible change in the organism’s behavior. (The latent learning does become visible later on, however, when the organism finds occasion to use what it has earlier learned.) In many species, this learning about spatial layout can be extraordinarily sophisticated, allowing the organism to navigate across great distances, or to remember the locations of hundreds of food caches, or to navigate by dead reckoning, with little or no reliance on sensory landmarks (see ANIMAL NAVIGATION and ANIMAL NAVIGATION, NEURAL NETWORKS). Spatial learning may be considered a special case within a broader category of learning, in which an organism gains (“memorizes”) information about its environment (see MEMORY). In humans, this information may be derived directly from firsthand experience, or indirectly, from what one reads or hears from others. This information may then be used later on for some memory-based report (e.g., a response to the question, “What happened yesterday?”), or as a basis for modifying future action. In any of these cases, one encodes the information into memory during the initial exposure, and then retrieves this stored information later on. The initial encoding may be intentional (if one is seeking to memorize the target information) or incidental (if the learning is a by-product of one’s ordinary commerce with the world, with no intention of learning). Similarly, the subsequent use of the information may involve explicit memory (if one wittingly and deliberately seeks to use the stored information later on) or implicit memory (if the stored information has an unwitting and automatic influence on one’s subsequent behavior; see IMPLICIT VS. EXPLICIT MEMORY). Still another form of learning is skill learning, in which one learns how to perform some action or procedure, often without any ability to describe the acquired skill (also see MOTOR LEARNING). In this case, one is said to have acquired “procedural knowledge” (knowing how to carry out some procedure), as opposed to “declarative knowledge” (knowing that some proposition is correct). It should be emphasized, however, that skill learning is not limited to the acquisition of motor skills (such as learning how to serve a tennis ball or how to ride a bicycle). In addition, much of our mental activity can be understood in terms of skill acquisition—we acquire skills for reading, solving problems within a particular domain, recognizing particular patterns, and so on. Thus, for example, chess masters have acquired the skill of recognizing specific configurations of chess pieces, a skill that helps them both in remembering the arrangement of the game pieces and (probably more important) allows them to think about the game in terms of strategy-defined, goal-oriented patterns of pieces, rather than needing to focus on individual pieces (see EXPERTISE and PROBLEM SOLVING). Skill learning can also lead to AUTOMATICITY for the particular skill or procedure. Once automatized, a skill can be run off as a single, integrated action, even though the skill was initially composed of numerous constituent actions. The skilled tennis player, for example, need not focus on wrist position, the arch of the back, and the position of the shoulders, but instead launches the single (complex) behavior, “backhand swing.” This automatization promotes fluency among the constituents of a complex behavior, dramatically decreases the extent to which one must attend to the various elements of the behavior, and thus frees ATTENTION for other tasks. On the other hand, automatic behaviors are often inflexible and difficult to control, leading some to speak of them as “mental reflexes.” A further form of learning is INDUCTION, in which the

learner is exposed to a series of stimuli or events and has the opportunity to discover a general rule or pattern that summarizes these experiences. In some cases, induction is produced by the simple forgetting of an episode’s details and the consequent blurring together in memory of that episode with other similar episodes. This blurring together is, for example, the source of our knowledge of, say, what a kitchen is likely to contain. Investigators refer to knowledge acquired in this fashion as “generic” or “schematic knowledge” (see EPISODIC VS. SEMANTIC MEMORY and SCHEMATA). In other cases, induction results from a more deliberate judgment process in which one actively seeks to generalize from one’s previous experiences, a process that seems to rely on a relatively small number of strategies or JUDGMENT HEURISTICS. For example, subjects in many studies seem to rely on the assumption that the categories they encounter are relatively homogeneous, and this encourages them to extrapolate freely from the sample of observations made so far, even if that sample is relatively small, and even (in some cases) if warnings are in place that the sample is not representative of the larger category (see CATEGORIZATION). Some aspects of induction seem to be governed by highly specialized domain-specific skills. One clear example is provided by LANGUAGE ACQUISITION in the small child. The human infant appears to be well prepared to induce the regularities of language, so that language acquisition is relatively swift and successfully achieved by virtually all children, independent (within certain boundary conditions) of the child’s individual abilities or circumstances. The same learning skills, however, seem irrelevant to the acquisition of information in other domains (also see COGNITIVE DEVELOPMENT and DOMAIN SPECIFICITY). Finally, let us note still other forms of learning: Many species are capable of learning through IMITATION, in which an action is first observed and then copied. A number of species display imprinting, in which a young organism learns to recognize its parents or its conspecifics. Human learning often also involves DEDUCTIVE REASONING, in which one is able to discover (or generate) new knowledge, based on beliefs one already holds. In some cases of deduction, one’s reasoning is guided by relatively abstract rules or principles. In others, one’s reasoning is guided by a specific remembered experience; one then draws an analogy, based on that experience, and the analogy indicates how one should act, or what one should conclude, for the current problem (see CASE-BASED REASONING AND ANALOGY). Thus the term learning plainly covers a diversity of phenomena. But having now emphasized this diversity, we should ask what these many forms of learning have in common. At a general level, some principles may apply across domains—for example, the importance of acknowledging task-specific learning skills, or the possibility of latent learning, not immediately manifest in behavioral change. At a much finer-grained level, it is likely that similar processes in the nervous system provide the substrate for diverse forms of learning, including, for example, the process of LONG-TERM POTENTIATION, in which the pattern of interaction among neurons is modified through experience. Similarly, it is plausible that connectionist models may provide powerful accounts of many of these forms of learning (see COGNITIVE MODELING, CONNECTIONIST). In between these extremes, however, we may be unable to formulate general “laws of learning,” applicable to all learning types. See also BAYESIAN LEARNING; BEHAVIORISM; COMPUTATIONAL LEARNING THEORY; EXPLANATION-BASED LEARNING; STATISTICAL LEARNING THEORY; VISION AND LEARNING —Daniel Reisberg
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Ομάδα Δ
Μέθοδοι της Γνωσιακής Επιστήμης

Εδώ πρέπει να περιγράψετε τις μεθόδους που χρησιμοποιούνται από τη γνωσιακή επιστήμη. Η γνωσιακή επιστήμη εξαρτάται από τα αποτελέσματα ερευνών και τη συνεργασία διαφόρων επιστημονικών κλάδων.  Επίσης δώστε μας και ένα παράδειγμα εφαρμογής. Πως δηλαδή προσεγγίζει ένας γνωσιακός επιστήμονας ένα συγκεκριμένο θέμα (π.χ. ο ανθρώπινος προσανατολισμός) και σε τι συμπεράσματα  μπορεί να καταλήξει. 

Εισαγωγή στη Θεωρία και μεθοδολογία της Γνωσιακής Επιστήμης – Πρωτόπαπας 

http://www.ilsp.gr/homepages/protopapas/pdf/Protopapas_cogsci-notes_2004.pdf (πολύ καλό εισαγωγικό κεφάλαιο γενικά για τη γνωσιακή)

Οι Μελέτες Περίπτωσης (case studies)

Ποσοτικές και ποιοτικές μεθοδολογίες. Ποια η σχέση των δύο; Μπορείτε να αναφερθείτε γενικά στο θέμα ή και να δώσετε ένα παράδειγμα μελέτης περίπτωσης. 
Application of a case study methodology 
Tellis. W.
      The Qualitative Report [On-line serial], 3(3). (1997).
      http://www.nova.edu/ssss/QR/QR3-3/tellis2.html 

Ομάδα Ε - Ανεξάρτητα Θέματα 

Αντίληψη και εξέλιξη

Τα δύο βασικά keywords είναι τα perception και development. Θέματα που μπορείς να συμπεριλάβεις είναι οι βασικοί μηχανισμοί της αντίληψης και τα είδη (οπτική, ακουστική, κλπ). Μπορείς να μιλήσεις για όλα τα είδη, αλλά ίσως να ήταν πιο ενδιαφέρον να εστιάσεις σε ένα (π.χ. απτική αντίληψη, αντίληψη κίνησης, αντίληψη επιφανειών, κλπ). Τι λένε οι βασικές θεωρίες για αυτούς τους μηχανισμούς; Υπάρχουν μελέτες περίπτωσης ή πειράματα που να ενισχύουν ή να αποδυναμώνουν αυτές τις θεωρίες; Πως αντιλαμβάνεται ένα νήπιο και πως εξελίσσονται οι αντιληπτικοί μηχανισμοί; Σου δίνω ένα εισαγωγικό κεφάλαιο και δύο πιο εξειδικευμένα (για θέματα που βρίσκω εγώ ενδιαφέροντα). Αν θέλεις να μελετήσεις άλλους αντιληπτικούς μηχανισμούς ψάξε για vısual perceptıon, audıtory perceptıon και επιλέγεις ο,τι θέλεις. Στα κεφάλαια που ακολουθούν συνήθως με κεφαλαία δίνει  keywords. 

Perceptual Development (Από το Robert A. Wilson, Ρ.Α., & Keil,  F.C. (1999) The MIT Encyclopedia of the Cognitive Sciences The MIT Press. Cambridge, Massachusetts) 

Just a century ago it was widely believed that the world perceived by newborn infants was, in the words of WILLIAM JAMES, a “blooming, buzzing confusion.” In the decades since then, developmental research has demonstrated dramatically that  James’s view was erroneous. The shift in view was prompted by research from various domains. In the 1930s, Piaget’s detailed descriptions of his infant children and Gesell’s charting of infants’ motor milestones created a climate of interest in infants as research subjects and in developmental questions. The work of ethologists studying the behavior of animals in their natural habitats (COMPARATIVE PSYCHOLOGY) paved the way for careful observations of spontaneous activity in even the youngest animals. Observation of spontaneous activity ran counter to theories of stimulus-response (S-R) chaining and the radical BEHAVIORISM fashionable in the 1930s; at the same time, it inspired the design of new methods for studying infants, including methods for asking what infants perceive. By the 1960s, methods for studying infant perception had multiplied as psychologists exploited infants’ natural exploratory behaviors, especially looking. Preferential looking at one of two displays, habituation to one display followed by a new display, and a paired comparison test of old and new displays were highly effective methods for studying visual discrimination of simple contrasting properties and even more complex patterns. Spontaneous exploratory behavior was also the basis for research methods, particularly operant conditioning of responses such as sucking, head turning, or moving a limb. Methods which provide infants with opportunities to control their environment (e.g., operant conditioning, infant-controlled habituation) were shown to be more effective than methods without consequences for changing behavior (Horowitz et al. 1972). Psychologists found that they could also investigate what is perceived utilizing natural actions in controlled experimental situations, such as reaching for objects varying in bulk or attainability, and locomotion across surfaces varying in rigidity, pitfalls, obstacles, and slope. Methods borrowed from physiological research, including heart rate and electrophysiological responses, have been used effectively in studying sensitivity to change in stimulus dimensions. These measures, along with psychophysical procedures, have revealed impressive discriminatory abilities in very young infants. (See VISION AND LEARNING; AUDITION; TASTE; and SMELL.) Researchers are now discovering the precursors of some of these competencies during the fetal period of prenatal development. Major research topics include development of perception of events, the persistent properties of objects, and the larger layout of surfaces. Five key points that emerge are the following: 1. The perception of events is prospective or forward-looking. One example is infants’ differential response to approaching obstacles and apertures, the so-called looming studies (Yonas, Petterson, and Lockman 1979). Infants respond with defensive blinking and head retraction to approaching objects, but not to approaching apertures or to withdrawing objects. Studies of neonates reaching out to catch moving objects provide another compelling demonstration of anticipatory perception as skilled reaching develops (Hofsten 1983). Infants also anticipate occurrence of environmental happenings, for example, by looking toward the locus of a predictable event (Haith 1993). 2. Motion is important for revealing the persistent properties of events, objects, and layout of the world. A striking example is the perception of biological motion when visual information is minimized. When spots of light are placed on key joints (e.g., elbows, ankles, hips), and all other illumination is eliminated, observers immediately perceive a person engaging in a uniquely specified activity, such as walking, dancing, or lifting a heavy box, but only when the actor is moving. Infants differentiate these biological motion displays from inverted displays and from spots of light moving in a random fashion (Bertenthal 1993). Motion makes possible pickup of information about social (communicative) events, such as smiling and talking, at an early age. The role of motion is also critical in visual detection of constant properties of objects, such as unity, size, shape (SHAPE PERCEPTION), and substance. At four months of age, infants perceive the unity of an object despite partial occlusion by another object, provided that the occluded object is in motion (Kellman and Spelke 1983). Constant size of an object is given in changes in distance relative to self and background, and neonates appear to detect size as invariant (Slater, Mattock, and Brown 1990). Shape constancy, invariant over changes in orientation of an object, is perceived by five months (Gibson et al. 1979). Rigidity or elasticity of substance is differentiated via mouthing in neonates (Rochat 1983), and visually by five months (Gibson and Walker 1984). Methods of visual habituation and observation of grasping skills converge on evidence for perceiving these properties. Such convergence is not surprising, since exploration of object properties is naturally multimodal. Surface properties of objects, such as color (see COLOR VISION), are not necessarily dependent on motion, but texture of an object’s surface is accessed by haptic as well as visual information and is differentiated early in the first year (SURFACE PERCEPTION; see also HAPTIC PERCEPTION). 3. Perception is multimodally unified (MULTISENSORY INTEGRATION). From the earliest moments of life, infants orient to sounds, particularly human voices, and they engage in active visual exploration of faces and sounding objects (Gibson 1988). In fact, infants as young as five months can match the sounds and visible motions of faces and voices in a bimodal matching task (Kuhl and Meltzoff 1982; Walker 1982). Infants can also match the sounds and visible motions of object events (Spelke 1976), evidently perceiving a unified event. At one month, infants appear to detect and unify haptic and visual information for object substance (Gibson and Walker 1984). 4. Properties of the larger layout are made available multimodally as motor skills and new action patterns develop. Experience and practice play an important role in this development. How far away things are must be perceived in units of body scale by infants. Observation of the hands, in relation to surrounding objects, occurs spontaneously within the first month (van der Meer, van der Weel, and Lee 1995). When reaching for objects emerges as a skill, judging not only the distance of an object but its size improves rapidly. Information for the major properties of the layout is best accessed when babies begin locomotion. While recognition of obstacles, approaching objects, and surface properties is not unprepared, experience in traversing the ground surface brings new lessons. Crawling

infants tend to avoid a steep drop in the surface of support (Gibson and Walk 1960). The affordance of falling is perceived early in locomotor history, but becomes more dependable with experience in locomotion. Properties of the surface of support that afford locomotion (its rigidity, smoothness, slope, etc.) are detected by experienced crawling infants. They learn to cope effectively with steep slopes by avoiding them or adopting safe methods of travel, but the same infants as novice upright walkers attempt dangerous slopes and must learn new strategies (Adolph 1997). Bipedal locomotion requires extensive adjustments of perceptual and locomotor skills, as infants learn a new balancing act, using multimodal information from ankles, joints, and visual cues provided by flow patterns created by their own movements. Novice walkers fall down in a “moving room,” despite a firm and stable unmoving ground surface (Lee and Aronson 1974). Flow patterns created by the room’s motion give false information that they are falling forward or backward. Perceiving the world entails coperception of the self; in this case, via visual information from perspective changes in the room’s walls in relation to vestibular information about one’s own upright posture. 5. Infants perceive the SELF as a unit distinct from the world (see SELF-KNOWLEDGE). By four to five months, infants watch their own legs moving currently on a television screen, contrasted with views of similarly clad legs of another infant or their own at an earlier moment (Bahrick and Watson 1985). They reliably prefer to gaze at the novel display rather than their own ongoing movements. However, introduction of a target that can be kicked changes the preference to monitoring the ongoing self kicking at the target (Morgan and Rochat 1995). An opportunity for making contact with an object provides motivation for controlling the encounter. Considerable other research in a contingent reinforcement situation (e.g., kicking to rotate a mobile) confirms infants’ perception of a self in control. Disruption

of control results in frustration and emotional disturbance (Lewis, Sullivan, and Brooks-Gunn 1985). Early reaction to the explosion of knowledge about the perceptual abilities of young infants was a burst of astonished admiration (“Aren’t babies wonderful?”), and little concern was given to how development progresses, although previously popular Piagetian views were questioned. Three current views vary in their assumptions about processes involved in perceptual development. Two are construction theories: (1) The information processing view assumes that bare sensory input is subject to cognitive processing that constructs meaningful perception. (2) The nativist view assumes that rules about order governing events in the world are inherently given and used to interpret observed events. (3) The third view combines an ecological approach to perception and a systems view. Infants actively seek information that comes to specify identities, places, and affordances in the world. Processes that influence development are the progressive growth and use of action systems, and learning through experience. Perceptual learning is viewed as a selective process, beginning with exploratory activity, leading to observation of consequences, and to selection based on two criteria, an affordance fit and reduction of uncertainty, exemplified by detection of order and unity in what is perceived. We know much less about perceptual development after the first two years. After infancy, perceptual development takes place mainly in complex tasks such as athletic skills, tool use, way-finding, steering vehicles, using language, and READING—all tasks in which experience and learning become more and more specialized (cf. COGNITIVE DEVELOPMENT). Theoretical applications to specialized tasks involving perceptual learning can be profitable (Abernathy 1993). See also AFFORDANCES; ECOLOGICAL PSYCHOLOGY; IMITATION; INFANT COGNITION; NATIVISM; PIAGET —Eleanor J. Gibson, Marion Eppler, and Karen Adolph
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Haptic Perception (Από το Robert A. Wilson, Ρ.Α., & Keil,  F.C. (1999) The MIT Encyclopedia of the Cognitive Sciences The MIT Press. Cambridge, Massachusetts) 
The haptic sensory modality is based on cutaneous receptors lying beneath the skin surface and kinesthetic receptors found in muscles, tendons, and joints (Loomis and Lederman 1986). The haptic modality primarily provides information about objects and surfaces in contact with the perceiver, although heat and vibration from remote sources can be sensed (see also PAIN). Haptic perception provides a rich representation of the perceiver’s proximal surroundings and is critical in guiding manipulation of objects. Beneath the surface of the skin lie a variety of structures that mediate cutaneous (or tactile) perception (see, e.g., Bolanowski et al. 1988; Cholewiak and Collins 1991). These include four specialized end organs: Meissner corpuscles, Merkel disks, Pacinian corpuscles, and Ruffini endings. There is substantial evidence that these organs play the role of mechanoreceptors, which transduce forces applied to the skin into neural signals. The mechanoreceptors can be functionally categorized by the size of their receptive fields (large or small) and their temporal properties (fast adapting, FA, or slowly adapting, SA). The resulting 2 ´ 2 classification comprises (1) FAI receptors, which are rapidly adapting, have small receptive fields, and are believed to correspond to the Meissner corpuscles; (2) FAII receptors, which are rapidly adapting, have large receptive fields, and likely correspond to the Pacinian corpuscles (hence also called PCs); (3) SAI receptors, which are slowly adapting, have small receptive fields, and likely correspond to the Merkel disks; and (4) SAII receptors, which are slowly adapting, have large receptive fields, and likely correspond to the Ruffini endings. Among other cutaneous neural populations are thermal receptors that respond to cold or warmth. By virtue of differences in their temporal and spatial responses, the various mechanoreceptors mediate different types of sensations. The Pacinian corpuscles have a maximum response for trains of impulses on the order of 250 Hz and hence serve to detect vibratory signals, like those that arise when very fine surfaces are stroked or when an object is initially contacted. The SAI receptors, by virtue of their sustained response and relatively fine spatial resolution, are implicated in the perception of patterns pressed into the skin, such as braille symbols (Phillips, Johansson, and Johnson 1990). The SAIs also appear to mediate the perception of roughness, when surfaces have raised elements separated by about 1 mm or more (Connor and Johnson 1992; see TEXTURE). The responses of haptic receptors are affected by movements of the limbs, which produce concomitant changes in the nature of contact between the skin and touched surfaces. This dependence of perception on movement makes haptic perception active and purposive. Characteristic, stereotyped patterns of movement arise when information is sought about a particular object property. For example, when determining the roughness of a surface, people typically produce motion laterally between the skin and the surface, by stroking or rubbing. Such a specialized movement pattern is called an exploratory procedure (Lederman and Klatzky 1987). An exploratory procedure is said to be associated with an object property if it is typically used when information about that property is called for. A number of exploratory procedures have been documented. In addition to the lateral motion procedure associated with surface texture, there is unsupported holding, used to sense weight; pressure, used to sense compliance; enclosure, used to sense global shape and volume; static contact, used to determine apparent temperature; and contour following, used to determine precise \ shape. The exploratory procedure associated with a property during free exploration also turns out to be optimal, in terms of speed and/or accuracy, or even necessary (in the case of contour following), for extracting information about that property; an exploratory procedure that is optimal for one property may also deliver relatively coarse information about others (Lederman and Klatzky 1987). The exploratory procedures appear to optimize perception of an object property by facilitating a computational process that derives that property from sensory signals. For example, the exploratory procedure called static contact promotes perception of surface temperature, because it characteristically involves a large skin surface and therefore produces a summated signal from spatially distributed thermal

receptors (Kenshalo 1984). Texture perception is enhanced by lateral motion of the skin across a surface, because the scanning motion increases the response of the SA units (Johnson and Lamb 1981). It has been proposed that weight can be judged by wielding an object (as occurs during unsupported holding), because the motion provides information about the object’s resistance to rotation, which is related to its mass and volume (Amazeen and Turvey 1996). With free exploration, familiar common objects can usually be identified haptically (i.e., without vision) with virtually no error, within a period of 1–2 s (Klatzky, Lederman, and Metzger 1985; see also OBJECT RECOGNITION). The sequence of exploratory procedures during identification appears to be driven both by the goal of maximizing bottom-up information and by top-down hypothesis testing. Object exploration tends to begin with general-purpose procedures, which provide coarse information about multiple object properties, and proceed to specialized procedures, which test for idiosyncratic features of the hypothesized object (Lederman and Klatzky 1990). Although haptic object identification usually has a timecourse of seconds, considerable information about objects can be acquired from briefer contact. Intensive properties of objects—tho e that can be coded unidimensionally (i.e., not with respect to layout in 2-D or 3-D space)—can be extracted with minimal movement of the fingers and in parallel across

multiple fingers (Lederman and Klatzky 1997). When an array of surface elements is simultaneously presented across multiple fingers, the time to determine whether an intensively coded target feature (e.g., a rough surface) is present can average on the order of 400 ms, including response selection and motor output. Properties extracted during such early touch can form the basis for object identification: a 200-ms period of contact, without finger movement, is sufficient for identification at levels above chance (Klatzky and Lederman 1995).  A critical role for haptic perception is to support manipulatory actions on objects (see also MOTOR CONTROL). When an object is lifted, signals from cutaneous afferents allow a grip force to be set to just above the threshold needed to prevent slip (Westling and Johannson 1987). During lifting, incipient slip is sensed by the FA receptors, leading to corrective adjustments in grip force (Johannson and Westling 1987). Adjustments also occur during initial contact in response to perceived object properties such as coefficient of friction (Johannson and Westling 1987). Age-related elevations in cutaneous sensory thresholds lead older adults to use grip force that is substantially greater than the level

needed to prevent slip (Cole 1991). See also ECOLOGICAL PSYCHOLOGY; MANIPULATION AND GRASPING; SMELL; TASTE—Roberta Klatzky
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Perception of Motion  (Από το Robert A. Wilson, Ρ.Α., & Keil,  F.C. (1999) The MIT Encyclopedia of the Cognitive Sciences The MIT Press. Cambridge, Massachusetts)

The visual environment of most animals consists of objects that move with respect to one another and to the observer. Detection and interpretation of these motions are not only crucial for predicting the future state of one’s dynamic world—as would be necessary to escape an approaching predator, for example—but also provide a wealth of information about the 3-D structure of the environment. Not surprisingly, motion perception is one of the most phylogenetically well conserved of visual functions. In primates, who rely heavily on vision, motion processing has reached a peak of computational sophistication and neuronal complexity. The neuronal processes underlying perceived motion first gained widespread attention in the nineteenth century. Our present understanding of this topic is a triumph of cognitive science, fueled by coordinated application of a variety of techniques drawn from the fields of COMPUTATIONAL NEUROSCIENCE, ELECTROPHYSIOLOGY, ELECTRIC AND MAGNETIC EVOKED FIELDS, PSYCHOPHYSICS, and neuroanatomy. Most commonly the visual stimulus selectivities of individual neurons are assessed via the technique of SINGLENEURON RECORDING, and attempts are made to link selectivities to well-defined computational steps, to behavioral measures of perceptual state, or to specific patterns of neuronal circuitry. The product of this integrative approach has been a broad perspective on the neural structures and events responsible for visual motion perception. Motion processing serves a number of behavioral goals,

from which it is possible to infer a hierarchy of computational steps. An initial step common to all aspects of motion processing is detection of the displacement of retinal image features, a process termed “motion detection.” In the primate visual system, neurons involved in motion detection are first seen at the level of primary VISUAL CORTEX (area V1; Hubel and Wiesel 1968). Many V1 neurons exhibit selectivity for the direction in which an image feature moves across the retina and hence are termed “directionally selective.” These V1 neurons give rise to a larger subsystem for motion processing that involves several interconnected regions of the dorsal (or “parietal”) VISUAL PROCESSING STREAMS (Felleman and Van Essen 1991). Most notable among these cortical regions is the middle temporal visual area, commonly known as area MT (or V5)—a small visualotopically organized area with a striking abundance of directionally selective neurons (Albright 1993). Several detailed models have been proposed to account for neuronal motion detection (Borst and Egelhaaf 1993). The earliest was developed over forty years ago to explain motion sensitivity in flying insects. According to this model and its many derivatives, motion is computed through spatiotemporal correlation. This COMPUTATION is thought to be achieved neuronally via convergence of temporally staggered outputs from receptors with luminance sensitivity profiles that are spatially displaced. The results of electrophysiological experiments indicate that a mechanism of this type can account for directional selectivity seen in area V1 (Ganz and Felder 1984). While motion detection is thus implemented at the earliest stage of cortical visual processing in primates, a number of studies (Shadlen and Newsome 1996) have demonstrated a close link between the discriminative capacity of motionsensitive neurons at subsequent stages—particularly area MT—and perceptual sensitivity to direction of motion. Using a stimulus in which the “strength” of a motion signal can be varied continuously, Newsome and colleagues have shown that the ability of individual MT neurons to discriminate different directions of motion is, on average, comparable to that of the nonhuman primate observer in whose CEREBRAL CORTEX the neurons reside. In a related experiment, these investigators found that they could predictably bias the observer’s perceptual report of motion direction by electrically stimulating a cortical column of MT neurons that represent a known direction. Finally, direction discrimination performance was severely impaired by ablation of area MT. In concert, the results of these experiments indicate that MT neurons provide representations of image motion upon which perceptual decisions can be made. Once retinal image motion is detected and discriminated, the resultant signals are used for a variety of purposes. These include (1) establishing the 3-D structure of a visual scene, (2) guiding balance and postural control, (3) estimating the observer’s own path of locomotion and time to collision with environmental objects, (4) parsing retinal image features into objects, and—perhaps most obviously—(5) identifying the trajectories of moving objects and predicting their future positions in order to elicit an appropriate behavioral response (e.g., ducking). Computational steps and corresponding neural substrates have been identified for many of these perceptual and motor functions. Establishing 3-D scene structure from motion and estimating the path of locomotion, for example, both involve detection of complex velocity gradients in the image (e.g., rotation, expansion, tilt; see STRUCTURE FROM VISUAL INFORMATION SOURCES). Psychophysical studies demonstrate that primates possess fine sensitivity to such gradients (Van Doorn and Koenderink 1983) and electrophysiological evidence indicates that neurons selective for specific velocity gradients exist in the medial superior temporal (MST) area, and other higher areas of the parietal stream (Duffy and Wurtz 1991). Establishing the trajectory of a moving object—another essential motion-processing function—is also an area of considerable interest. This task is fundamentally one of transforming signals representing retinal image motions, such as those carried by V1 neurons, into signals representing visual scene motions. Computationally, this transformation is complex (indeed, the solution is formally underconstrained), owing, in part, to spurious retinal image motions that are generated

by the incidental overlap of moving objects. Contextual cues for visual scene segmentation play an essential role in achieving this transformation. This process has been explored extensively using visual stimuli that simulate retinal images rendered by one object moving past another (Stoner and Albright 1993). A variety of real-world contextual cues, including brightness differences (indicative of shading, transparency, or differential surface reflectance) and binocular positional disparity (“stereoscopic” cues), have been used in psychophysical studies to manipulate perceptual interpretation of the spatial relationships between the objects in the scene. This interpretation has, in turn, a profound influence upon the motion that is perceived. Electrophysiological experiments have been conducted using stimuli containing similar contextual cues for scene segmentation. Neuronal activity in area MT is altered by context, such that the direction of motion represented neuronally matches the direction of object motion perceived (Stoner and Albright 1992). These results suggest that the transformation from a representation of retinal image motion to one of scene motion occurs in, or prior to, area MT and is modulated by signals encoding the spatial relationships between moving objects. The final utility of visual motion processing is, of course, MOTOR CONTROL—for example, reaching a hand to catch a ball, adjusting posture to maintain balance during figure skating, or using smooth eye movements to follow a moving target. The OCULOMOTOR CONTROL system is particularly well understood and has served as a model for investigation of the link between vision and action. The motion-processing areas of the parietal cortical stream (e.g., areas MT and MST) have anatomical projections to brain regions known to be involved in control of smooth pursuit EYE MOVEMENTS (e.g., dorsolateral pons). Electrophysiological data linking the activity of MT and MST neurons to smooth pursuit are plentiful. For one, the temporal characteristics of neuronal responses in area MT are correlated with the dynamics of pursuit initiation, suggesting a causal role. MST neurons respond well during visual pursuit; many even do so through the momentary absence of a pursuit target. The latter finding suggests that such neurons receive a “copy” of the efferent motor command, which may be used to interpret retinal motion signals during eye movements, as well as to perpetuate pursuit when the target briefly passes behind an occluding surface. Finally, neuropsychological studies have shown that smooth pursuit is severely impaired following damage to areas MT and MST. In concert, these studies demonstrate that cortical motionprocessing areas—particularly MT and MST—forward precise measurements of object direction and speed to the oculomotor system to be used for pursuit generation. Similar visual-motor links are likely to be responsible for head, limb, and body movements. As evident from the foregoing discussion, basic knowledge of the neural substrates of motion perception has come largely from investigation of nonhuman primates and other mammalian species. The general mechanistic and organizational principles gleaned from this work are believed to hold

for the human visual system as well. Neuropsychological studies, in conjunction with recent advances in functional brain imaging tools such as MAGNETIC RESONANCE IMAGING (MRI) and POSITRON EMISSION TOMOGRAPHY (PET), have yielded initial support to this hypothesis. In particular, clinical cases of selective impairment of visual motion perception following discrete cortical lesions have been hailed as evidence for a human homologue of areas MT and MST (Zihl, von Cramon, and Mai 1983). Neuronal activityrelated signals (PET and functional MRI) recorded from human subjects viewing moving stimuli have identified a motion-sensitive cortical zone in approximately the same location as that implicated from the effects of lesions (Tootell et al. 1995). These observations from the human visual system, in combination with fine-scale electrophysiological, anatomical, and behavioral studies in nonhuman species, paint an increasingly rich portrait of cortical motion-processing substrates. Indeed, motion processing is now arguably the most well-understood sensory subsystem in the primate brain. As briefly revealed herein, one can readily identify the computational goals of the system, link them to specific loci in a distributed and hierarchically organized neural system, and document their functional significance in a real-world sensory-behavioral context. The technical and

conceptual roots of this success provide a valuable model for the investigation of other sensory, perceptual, and cognitive systems. See also ATTENTION IN THE HUMAN BRAIN; MACHINE VISION; MID-LEVEL VISION; OBJECT RECOGNITION, HUMAN NEUROPSYCHOLOGY; SPATIAL PERCEPTION; VISUAL ANATOMY AND PHYSIOLOGY —Thomas D. Albright
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Θρησκεία: Ανάγκη ή προδιάθεση; 
Πως βλέπει η γνωσιακή επιστήμη τη θρησκεία και τα θρησκευτικά φαινόμενα; Οδηγούμαστε σε θρησκευτική συμπεριφορά από ανάγκη ή μήπως είμαστε κατασκευασμένοι για να είμαστε θρήσκοι; Εδώ σας δίνω κάποια άρθρα σχετικά, όμως έχοντας keywords cognitive science + religion έχετε πολλά αποτελέσματα. 

Religious Ideas and Practices (Από το Robert A. Wilson, Ρ.Α., & Keil,  F.C. (1999) The MIT Encyclopedia of the Cognitive Sciences The MIT Press. Cambridge, Massachusetts)
Religious ideas and the practices they inform show considerable variation across cultures. However, they do contain certain recurrent themes: gods that have minds and are alive but have no bodies; ancestors that, though dead, can still influence the living; and artifacts capable of revealing information about peoples’ thoughts and actions. Accompanying such themes are ritual practices intended to get the gods to act, ancestors to bestow their blessings or curses, and carved blocks of wood to divine the future. Anthropologists have typically attempted to account for the prevalence of such notions by postulating that they fill psychological and social needs, for example, social cohesion and personal integration. Symbolic anthropologists have emphasized the expressive role of religious ideas and practices in symbolizing social structure and have employed semiotic strategies in the explication of their meaning. Semiotics treats cultural symbols as surface phenomena that conceal hidden meanings requiring decoding in order to be understood. Only a few anthropologists have attempted to employ the resources of the cognitive sciences to explain the recurrence of religious ideas and practices. Psychologists of religion have been less interested in religious ideas and practices and more interested in religious experience. Working primarily in the tradition of William JAMES (1902) they analyze extraordinary aspects of religious experience such as ecstatic states and altered states of consciousness and note, for example, that patients who have epileptic seizures in the left temporal lobe report extremely intense experiences of God’s gaze. Until recently neither anthropologists nor psychologists have explained how religious ideas and practices are related to garden variety cognition. The picture has now changed. Some anthropologists and psychologists have begun to employ the resources of the cognitive sciences to explain the prevalence of religious ideas and practices. The first anthropologist to approach religious ideas cognitively was Dan Sperber. In his ground-breaking work Sperber (1975) argued against the semiotic approach to religious ideas then fashionable in anthropology (cf. SEMIOTICS AND COGNITION). Whereas semioticians had searched for the hidden code, which, when specified, would, they thought, provide the interpretive key to symbolic discourse, Sperber demonstrated that symbolism in general and religious symbolism particularly could not be explained by appealing to a hidden code because the “meanings” of the symbols could not be mapped onto the putative underlying code. Symbolic “meanings” were too variable. In fact, symbolic anthropologists had long conceded the multivalence of symbolism. Turner (1969) had shown that the same religious symbol could be employed to represent many different sociocultural features. Sperber’s critique of attributing meaning to symbolism in terms of an underlying code represented a major challenge to symbolists’ arguments about the nature of religious ideas and practices. The symbolists’ interpretations of symbolism were as symbolic as the symbols; symbolic interpretation extended symbolism rather than explicating it. Instead, Sperber argued that students of religion would do better by examining the inferential processes that religious people tacitly employ when they make their judgments about the world. Sperber further argued (1997) that, unlike coevolutionary theories, which overemphasize the supposed replication of religious ideas, an epidemiological theory of beliefs accounts for their cultural transmission by contagion. Sperber’s goal was to develop a theory that showed how religious ideas spread and what selection forces were involved in their retention or elimination. Pascal Boyer (1994) has furthered Sperber’s claims by arguing that religious ideas can only spread if they attain a cognitive equilibrium. Religious ontological assumptions consist of a set of nonschematic or culturally transmitted assumptions and a set of schematic or standard commonsense assumptions. People make their inferences about the world in terms of an intuitive ontology in which categories such as person, animal, plant, and artificial object play a fundamental role. Such an intuitive ontology is common to all people (including religious ones) in all cultures. Religious ontologies differ from intuitive ontologies in very minor but significant ways by either violating one of the default assumptions of the intuitive ontology or by transferring one of these assumptions to another category. For example, if the default assumptions for “person” are intentional, biological, and physical, then the notion of a spirit violates only the ontology’s physical properties. The other assumptions about persons remain in place. Or, if the default assumption for an artifact is physical, then religious ideas involve the transfer of the property of intentionality to the category of artifact. For example, in some religions people transfer intentionality to artifacts and then regard them as knowing and thus revealing the future trajectory of the religious participant’s life. Lawson and McCauley (1990) focus more narrowly on the kinds of ideas presupposed in the practices that religious people perform. Specifically they have attempted to show that ordinary cognitive resources available for the representation of action are sufficient for the representation of religious ritual action by providing the framework for the representation of agency. For example a “transitive” action such as “Tom washes car” consists of an agent (with specific qualities) acting on a patient (with specific qualities). The representation of agents that populate religious systems (gods, ancestors, spirits, and their earthly stand-ins such as priests) differ from the representation of ordinary agents only in the special qualities they possess and in the inferences religious people make about their causal role in bringing about changes in states of affairs. Unlike ordinary causal sequences that can be driven back as far as one cares to go (back to the big bang if necessary), religious ritual actions presuppose that the causal sequence stops with the (cultural) postulation of superhuman agents (Spiro 1966). The buck stops with the gods. Lawson and McCauley also argue that where the agents are represented in the structural descriptions of religious ritual actions determines the types of rituals possible. Their theory enables them to predict the judgments that religious participants will make about matters such as their well formedness, relative centrality, effectiveness, repeatability, substitutability, and reversibility, and a host of features about rituals concerning associated sensory stimulation, emotive responses, and mnemonic dynamics. Very recently cognitive psychologists of religion have begun to work outside of the Jamesian tradition by focusing not on religious experience but on religious representations and have devised experiments to test the processing of religious ideas. Barrett and Keil (1996) have tested how people conceptualize nonnatural entities such as a god at various stages of cognitive development. Their results show that theological ideas such as God’s omnipotence, omniscience, and omnipresence, which religious people themselves regard as essential truths, are not what are accessed when people are required to make on-line judgments about God’s action in the world. Instead religious peoples’ judgments are thoroughly anthropomorphic in nature.

See also COGNITIVE ANTHROPOLOGY; CULTURAL EVOLUTION;

CULTURAL SYMBOLISM; MAGIC AND SUPERSTITION

—E. Thomas Lawson
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Πειράματα μιμούνται τις εξωσωματικές εμπειρίες
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Associated Press
Ο εθελοντής έχει την αίσθηση ότι βρίσκεται στη θέση της κάμερας, μέσω της οποίας βλέπει το σώμα του

Ουάσινγκτον
Ευρωπαίοι νευροεπιστήμονες κατάφεραν να προκαλέσουν σε εθελοντές την αίσθηση ότι βρίσκονται έξω το σώμα τους, σε μια σειρά πειραμάτων που ίσως βοηθήσουν στην κατανόηση ενός αμφιλεγόμενου φαινομένου που αναφέρουν συχνά όσοι πλησίασαν το θάνατο.

Η ψευδαίσθηση του να βλέπει κανείς τον εαυτό του από μακριά αναφέρεται σχετικά συχνά από ανθρώπους που βρέθηκαν στο τμήμα επειγόντων περιστατικών, καθώς και ασθενείς με σχιζοφρένεια ή επιληψία.

Αυτές οι αναφορές χρησιμοποιούνται συχνά ως απόδειξη για την ύπαρξη της ψυχής. Ωστόσο οι τελευταίες έρευνες αποδεικνύουν ότι αυτή η παράξενη αίσθηση είναι δυνατό να προκληθεί ξεγελώντας τον εγκέφαλο.

Το φαινόμενο αναπαράχθηκε στο εργαστήριο σε δύο ξεχωριστά πειράματα που δημοσιεύονται την Παρασκευή στο περιοδικό Science. Και στα δύο, οι εθελοντές φόρεσαν γυαλιά εικονικής πραγματικότητας συνδεδεμένα με κάμερες που τους βιντεοσκοπούσαν από πίσω. Έβλεπαν δηλαδή την πλάτη του σώματός τους.

Στη μία έρευνα, που πραγματοποιήθηκε από τον Δρ Χένρικ Έρσον του Πανεπιστημιακού Κολεγίου του Λονδίνου, ένας ερευνητής πλησίαζε ένα ραβδί στην κάμερα ακριβώς τη στιγμή που ένας συνάδελφός του άγγιζε με ένα άλλο ραβδί το στέρνο του εθελοντή. Αυτό δημιουργούσε στον εθελοντή την ψευδαίσθηση ότι βρισκόταν μερικά μέτρα πίσω από το σώμα του, όπου δεχόταν το άγγιγμα, αναφέρει το Reuters.

Στο πείραμα του Όλαφ Μπλάνκε του Ελβετικού Ομοσπονδιακού Ινστιτούτου στη Λοζάνη, οι εθελοντές κοιτούσαν μέσα από τα γυαλιά την πλάτη μιας κούκλας, την οποία έξυνε με το χέρι ένας ερευνητής. Την ίδια στιγμή, ένας άλλος ερευνητής έξυνε την πλάτη του ίδιου του εθελοντή. Και πάλι, οι εθελοντές είχαν την αίσθηση ότι έβλεπαν τον εαυτό τους από πίσω, έξω από το πραγματικό τους σώμα.

«Περιγράφουμε [...] μια ψευδαίσθηση κατά την οποία υγιείς εθελοντές είχαν την εμπειρία ενός εικονικού σώματος σαν να ήταν το δικό τους, και εντόπιζαν τους εαυτούς» τους έξω από τα όρια του σώματός τους σε διαφορετικές θέσεις στο χώρο», γράφει ο Δρ Μπλάνκε.

Όπως εξηγούν οι επιστήμονες, το φαινόμενο προκαλείται από ασυμφωνία ανάμεσα στα οπτικά και τα απτικά ερεθίσματα. Τα μάτια δίνουν μια εικόνα, η αίσθηση της αφής δίνει μια ασύμβατη εικόνα, και ο εγκέφαλος παράγει την ψευδαίσθηση σε μια προσπάθεια να επιλύσει τη διαφωνία.

Αυτού του είδους τα πειράματα θα μπορούσαν να ρίξουν φως σε φιλοσοφικά ερωτήματα που αφορούν την αίσθηση του εαυτού μας, αλλά θα μπορούσαν να έχουν και πρακτικές εφαρμογές στα βιντεοπαιχνίδια και την τηλεχειρουργική, εκτιμούν οι ερευνητές.

 


	

	
	

	


Η γλωσσολογία στην Γνωσιακή Επιστήμη και Νευροεπιστήμη

Ένας τρόπος για να δούμε θέματα γλώσσας είναι να μελετήσουμε και τις περιπτώσεις άγριων παιδιών και τι σημαίνουν αυτές για τις θεωρίες και τα γλωσσικά μοντέλα, επίσης τι γίνεται με τη γλωσσική ικανότητα σε περιπτώσεις εγκεφαλικής βλάβης. Φυσικά μπορείτε να μην ασχοληθείτε καθόλου με αυτές τις περιπτώσεις και ερευνήσετε το χώρο γενικά ή κάποιες άλλες περιπτώσεις. 

Language Development in Feral Children

http://www.feralchildren.com/en/language.php 

http://www.plu.edu/~jensenmk/271wild.html 

http://en.wikipedia.org/wiki/Wild_children 

Επίσης για πιο γενικές πληροφορίες διαβάστε το παρακάτω άρθρο. 

Language Acquisition (Από το Robert A. Wilson, Ρ.Α., & Keil,  F.C. (1999) The MIT Encyclopedia of the Cognitive Sciences The MIT Press. Cambridge, Massachusetts)
Language acquisition refers to the process of attaining a specific variant of human language, such as English, Navajo, American Sign Language, or Korean. The fundamental puzzle in understanding this process has to do with the open-ended nature of what is learned: children appropriately use words acquired in one context to make reference in the next, and they construct novel sentences to make known their changing thoughts and desires. In light of the creative nature of this achievement, it is striking that close-to-adult proficiency is attained by the age of 4–5 years despite large

differences in children’s mentalities and motivations, the circumstances of their rearing, and the particular language to which they are exposed. Indeed, some linguists have argued that the theoretical goal of their discipline is to explain how children come to have knowledge of language through only limited and impoverished experience of it in the speech of adults (i.e., “Plato’s problem”; Chomsky 1986). For closely related reasons, philosophers, evolutionary biologists, and psychologists have long used language acquisition as a testbed for exploring and contrasting theories of learning, development, and representation. Neither the natural communication systems of infrahumans nor the outcomes for apes specially tutored in aspects of spoken or signed systems approach in content or formal complexity the achievements of the most ordinary 3-year-old human (see also PRIMATE LANGUAGE). Because children are the only things (living or nonliving) that are capable of this learning, computer scientists concerned with simulating the process study language acquisition for much the same reason that Leonardo Da Vinci, who was interested in building a flying machine, chose to study birds. Language acquisition begins at birth, if not earlier. Children only a few days old can discriminate their own language from another, presumably through sensitivity to language-specific properties of prosody and phonetic patterning. In the first several months of life, they discriminate among all known phonetic contrasts used in natural languages, but this ability diminishes over time such that by about 12 months, children distinguish only among the contrasts

made in the language they are exposed to. Between about the seventh and tenth month, infants begin reduplicative babbling, producing sounds such as “baba” and “gaga” (see also PHONOLOGY, ACQUISITION OF). At this age, deaf children too begin to babble—with their hands—producing repetitive sequences of sign-language formatives that resemble the syllabic units of vocal babbling. In general, the acquisition sequence does not seem to differ for spoken and signed languages, suggesting that the language-learning capacity is geared to abstract linguistic structure, not simply to speech (see SIGN LANGUAGES). Comprehension of a few words has been demonstrated as early as 9 months, and first spoken words typically appear between 12 and 14 months. The most common early words are names for individuals (Mama), objects (car), and substances (water); these nominal terms appear early in language development for children in all known cultures. Other common components of the earliest vocabulary are animal names, social terms such as bye-bye and—of course—no. Verbs and adjectives as well as members of the functional categories (such as the, -ed, is, and with) are rare in the early vocabulary compared to their frequency in the input corpus. At this initial stage, new words appear in speech at the rate of about two or three a week and are produced in isolation (that is, in “one word sentences”). The rate of vocabulary growth increases and so does the character of the vocabulary, with verbs and adjectives being added and functional morphemes beginning to appear. This change in growth rate and lexical class typology coincides with the onset of syntax (for further discussion and references, see WORD MEANING, ACQUISITION OF and SYNTAX, ACQUISITION OF). The most obvious sign of early syntactic knowledge is canonical phrasal order: Children’s speech mirrors the canonical sequence of phrases (be it Subject-Verb-Object, Verb-Subject-Object, etc.) of the exposure language as soon as they begin to combine words at all (Pinker 1984). English-speaking children’s first word combinations were originally called “telegraphic” by investigators (Brown and Bellugi 1964) because they are short and because they lack most function words and morphemes, giving the speech the minimalist flavor of telegrams and classified ads. But more recent investigation shows this characterization to be inadequate, in part because this pattern of early speech is not universal. In languages where closed class morphemes are stressed and syllabic, they appear before age 2 (Slobin 1985). Another problem with calling children’s language “telegraphic” is that this characterization underestimates the extent of child knowledge. There is significant evidence that infants’ knowledge of syntax, including the forms and semantic roles played by functional elements, is radically in advance of their productive speech. One source of evidence is preferential looking behavior in tasks where a heard sentence matches only one of two visually displayed scenes. Such methods have shown, for example, that appreciation of word order and its semantic implications are in place well before the appearance of two-word speech. For example, infants will look primarily to the appropriate action video in response to hearing Big Bird tickles Cookie Monster versus Cookie Monster tickles Big Bird (Hirsh-Pasek and Golinkoff 1996) and show a rudimentary understanding of the semantic implications of functional elements (Snedeker 1996).Another compelling source of evidence for underlying syntactic knowledge is that analyses of the relative positioning of subjects, negative words, and verbs, and their interaction with verb morphology, makes clear that children have significant implicit knowledge of functional projections; for example, they properly place negative words with respect to finite versus infinitive forms of the verb. That is, the French toddler regularly says “mange pas” but “pas manger” (Deprez and Pierce 1993). By the age of 3 years or before, the “telegraphic” stage of speech ends and children’s utterances increase in length and complexity. For instance, at age 3 and 4 we hear such constructions as inverted yes/no questions (Is there some food over there?), relative clauses (the cookie that I ate), and control structures (I asked him to go). Production errors at this stage are largely confined to morphological regularizations (e.g., goed for went) and syntactic overextensions (She
giggled the baby for She made the baby giggle; see Bowerman 1982), though even these errors are rare (Marcus et al. 1992). One important commitment that all acquisition theories make is to the sort of input that is posited to be required by the learner. After all, the richer and more informative the information received, the less preprogrammed capacity and inductive machinery the child must supply “from within.” Adults tend to communicate with their offspring using slow, high-pitched speech with exaggerated intonation contours, a relatively simple and restricted vocabulary, and short sentences. Although whimsically dubbed “Motherese” (Newport, Gleitman, and Gleitman 1977), this style of speech is characteristic of both males and females, and even of older children when talking to younger ones. DARWIN, who was interested in language learning and kept diaries of his children’s progress, called this style of speech “the sweet music of the species.” Infants resonate to it, strongly preferring Motherese to the adult-to-adult style of speech (Fernald and Kuhl 1987). Although it is possible that these apparent adult simplifications might facilitate aspects of learning, there is plenty of evidence that the abused and neglected children of the world, regardless of their other difficulties, adequately acquire the language of their communities. Because speech to children is almost perfectly grammatical and meaningful, it seems to offer a pretty straightforward model for acquisition. Yet in principle such a “good sample” of, say, English, is a limited source of information for of necessity it doesn’t explicitly expose the full range of structure and content of the language. Notice, as an example, that although an adjective can appear in two structural positions in certain otherwise identical English sentences (e.g., Paint the red barn and Paint the barn red), this is not always so: Woe to the learner who generalizes from See the red barn to See the barn red. It has been proposed, therefore, that “negative evidence”—information about which sentences are ill-formed in some way—might be crucial for deducing the true nature of the input language. Such information might be available in parents’ characteristic reactions to the child’s ill-formed early speech, thus providing statistical evidence as to right and wrong ways to speak the language. However, a series of studies beginning with Brown and Hanlon (1970) have demonstrated that there is little reliable correlation between the grammaticality of children’s utterances and the sorts of responses to these that their parents give, even for children raised in middle-class American environments. Moreover, children learn language in cultures in which nobody speaks to infants until the infants themselves begin to talk (Lieven 1994). As mentioned above, neonates can detect and store at least some linguistic elements and their patterning from minimal distributional information (Saffran, Aslin, and Newport 1997). Recent computational simulations suggest that certain lexical category, selectional, and syntactic properties of the language can be gleaned from such patterns in text (e.g., Cartwright and Brent 1997). Most theories of language development, following Chomsky (1965) and Macnamara (1972), assume that children also have access to some nonlinguistic encoding of the context. That is, they are more likely to hear hippopotamus in the presence of hippos than of aardvarks, and The cat is on the mat is, other things being equal, a more likely sentence in the presence of cats and mats than in their absence. The effects of such contextual support are obvious for learning the meanings of words, but they are likely to be critical as well for the acquisition of syntax (Bloom 1994; Pinker 1984). Whatever the detailed cause-and effect relations between input properties and learning functions, it seems a truism that the variant of human language attained by young children is that modelled by the adult community of language users. Yet even in this regard, there are significant exceptions. For example, isolated deaf children not exposed to signed languages spontaneously generate gestural systems that share many formal and substantive features with the received languages (e.g., Feldman, Golden-Meadow, and Gleitman 1978; see also SIGN LANGUAGES). Similarly, children whose linguistic exposure is to “pidgin” languages (simple contact systems with little grammatical structure) elaborate and regularize these in the course of learning them (Bickerton 1981; Newport 1990; see CREOLES). Much of language change can be explained as part of this process of  regularization and elaboration of received systems by children. In a very real sense, then, children do not merely learn language; they create it. The acquisition properties just described sketch the known facts about this process as it unfolds in young children, under all the myriad personal, cultural, and linguistic circumstances into which they are born. Acquisition is astonishingly “robust” to environmental circumstance. This finding is at the heart of theorizing that assigns the child’s acquisition in large part to internal, biological, predispositions that can correct for adventitious properties of the environment. One more stunning indication of the merit of such a view is that young children simultaneously exposed to two—or even three—languages in infancy and early childhood acquire them all as rapidly and systematically as the child in monolingual circumstances acquires one language. That is, if the child in a bilingual home sleeps as much as her monolingual cousin, she necessarily hears a smaller sample of each of the languages; yet attainment of each is at age-level under conditions where both languages are in regular use in the child’s immediate environment. If it is true that biologically “prepared” factors in young children significantly support and constrain the learning process, then learning might look different when those biological factors vary. And indeed it does. The most obvious first case to inspect is that of learners who come into a language-learning situation at a later brain-maturational state. In contrast to the almost universal attainment of a high level of language knowledge by humans exposed to a model in infancy or early childhood stand the sharply different results for such late learners. In the usual case, these are second- language learners, and the level of their final attainment is inferior to infant learners as a direct negative function of maturational status at first exposure. However, the same generalizations apply to acquisition of a primary language late in life (Newport 1990). Apparently, these increasing decrements in language-acquisition skills over maturational time apply both to learning idiosyncratic details of the exposure language and to language universals, properties common across the languages of the world. Such “critical period” or “sensitive period” effects, though undeniable on the obtained evidence, cannot by themselves reveal just what is being lost or diminished in the late learner: This could be some aspects of learning specific to language itself, general capacities for structured cognitive learning, or some combination of the two (for discussion of the complex interweave of nature and nurture in accounting for critical period effects, see Marler 1991). A large and informative literature considers tragedies of nature, populations of learners with conceptually or linguistically relevant deficits. The effect of these studies, taken as a whole, is to demonstrate, first, that linguistic and general-cognitive capacities are often dissociated in pathology. For example, in Williams syndrome (Bellugi et al. 1988), language-learning abilities are virtually unscathed but these children’s IQs are severely below normal; in SLI (Specific Language Impairment; van der Lely 1997), children with normal and even superior IQs exhibit defects in the timing and content of language acquisition. The second overall finding from these unusual populations is that language deficiencies are not across-the-board but may affect only a single aspect. For example, both in SLI (Rice and Wexler 1996) and in Down’s syndrome (Fowler 1990), word learning and some aspects of syntax (e.g., word order) are adequate, but there is a specific deficit for functional projections (i.e., knowledge of the interaction of verb morphology and syntactic structure). To many theorists the bottom-line message from joint investigation of normal and unusual learning is this: Language acquisition is little affected by the ambiance in which learners find themselves, so long as they have intact young human brains; whereas any change in mentality (even: growing up!) massively, and negatively, impacts the learning process. Beyond questions of nature-nurture in the acquisition process are more specific questions about acquisition functions for language at various levels in the linguistic hierarchy, including PHONOLOGY, SYNTAX, SEMANTICS, and word learning. At this moment in the progress of the field, interpretation of such results is limited to the extent that a number of viable theories of language design—that is, of the targets of acquisition—contend in the linguistic literature. Moreover, theoretical pressure to account for the emerging facts about language learning often motivates revision of the linguistic theory. One way to think about how language and its learning are jointly explored, then, is to contrast two different questions that investigators ask, depending on their orientations: “What is a child, such that it can learn language?” versus “What is language, such that every child can learn it?” Particularly informative in adjudicating these issues are studies that contrast learning and language effects crosslinguistically (a classic collection of such articles appears in Slobin 1985). Another useful direction has been to consider acquisition across various levels of the linguistic hierarchy, to examine the extent of their interaction. For example, phonological and semantic knowledge underlie aspects of how children understand the syntax of a sentence; syntactic and morphological cues support the acquisition of word meaning; and so on. Recent technological developments are beginning to enable acquisition work in directions unforeseen and infeasible up until the last few years. One important example concerns child on-line language processing, an area that has remained largely closed to investigation (for an

exception, see McKee 1996) until the advent of eyetracking equipment that can monitor the child’s linguistic representations as these are constructed, in milliseconds, dependent on the reference world (Trueswell, Sekerina, and Hill 1998). Another is neuropsychological investigation employing techniques such as POSITRON EMISSION TOMOGRAPHY and functional MAGNETIC RESONANCE IMAGING (fMRI) recording of neural activity during linguistic processing. Finally, the increasing use of computer models and simulations allows explicit and detailed theories to be tested on large bodies of computerized linguistic data. In light of the growing armamentarium of investigative technique and increasingly sophisticated linguistic analysis, understanding of language acquisition can be expected to increase rapidly in the coming decade. All current theoretical positions, no matter how different in other ways, acknowledge that language acquisition is the result of an interaction between aspects of the human mind and aspects of the environment: children learn language but rocks and dogs do not; children in France learn French and children in Mawu learn Mawukakan. Substantive debates in the present literature largely center on the nature of the learning mechanism. One issue is whether language is learned through a specialized organ or module or is the product of more general learning capacities. A further issue, logically distinct from the question of specialization, is whether the mechanisms of language acquisition and representation exploit symbolic rules, associations, or some combination of the two. In conclusion, we should stress that language acquisition is a diverse process. It is extremely likely, for instance, that the right explanation for how children learn to form whquestions will involve different cognitive mechanisms from those required for learning proper names or learning to take turns in conversation. We suspect, in fact, that there is no single story to be told about how children acquire language. Rather, the formatives, the learning machinery, and the combinatorial schemata at each level of the final system can be expected to vary. At the same time, knowledge of one aspect of the system can be expected to piggyback on the next in a complex incremental learning scheme, some of whose dimensions and procedures cannot now even be guessed at. See also INDUCTION; INNATENESS OF LANGUAGE; NATIVISM, HISTORY OF; POVERTY OF THE STIMULUS ARGUMENTS; THEMATIC ROLES —Lila Gleitman and Paul Bloom
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Cognitive Linguistics (Από το Robert A. Wilson, Ρ.Α., & Keil,  F.C. (1999) The MIT Encyclopedia of the Cognitive Sciences The MIT Press. Cambridge, Massachusetts)
Cognitive linguistics is not a single theory but is rather best characterized as a paradigm within linguistics, subsuming a number of distinct theories and research programs. It is characterized by an emphasis on explicating the intimate interrelationship between language and other cognitive faculties. Cognitive linguistics began in the 1970s, and since the mid-1980s has expanded to include research across the full range of subject areas within linguistics: syntax, semantics, phonology, discourse, etc. The International Cognitive Linguistics Association holds bi-annual meetings and publishes the journal Cognitive Linguistics. The various theoretical frameworks within the cognitive paradigm are to a large degree mutually compatible, differing most obviously in the kinds of phenomena they are designed to address. Construction grammar advances the hypothesis that grammatical constructions are linguistic units in their own right, and that the constructional templates in which verbs are embedded contribute to determining argument structure and MEANING (Goldberg 1995). Mental spaces theory (Fauconnier 1985) focuses on the subtle relationships among elements in the various mental models that speakers construct, relationships that underlie a vast array of semantic phenomena such as scope ambiguities, negation, counterfactuals, and opacity effects. A number of cognitive linguists are exploring the central role of METAPHOR in SEMANTICS and cognition (Lakoff and Johnson 1980), while others focus on the specific relationships between general cognitive faculties and language (Talmy 1988). Though not self identified as a cognitive theory, Chafe’s (1994) information flow theory is certainly compatible with the cognitive linguistic paradigm, as it explores the relationship between DISCOURSE units and information units in mental processing. Arguably the most comprehensive theoretical framework within this area is cognitive grammar (Langacker 1987, 1991). The goal of cognitive grammar is to develop a theory of grammar and meaning that is cognitively plausible and that adheres to a kind of theoretical austerity summed up in the content requirement (Langacker 1987): the only structures permitted in the grammar of a language are (1) phonological, semantic, or symbolic structures that actually occur in linguistic expressions (where a symbolic structure is a phonological structure paired with a semantic structure, essentially a Saussurean “sign”); (2) schemas for such structures, where a schema is a kind of pattern or template that a speaker acquires through exposure to multiple exemplars of the pattern; and (3) categorizing relationships among the elements in (1) and (2) (for example, categorizing the syllable /pap/ as an instantiation of the schematic pattern /CVC/). While not all cognitive linguists adopt the content requirement specifically, the principle of eschewing highly abstract theoretical constructs is endorsed by the cognitive linguistic movement as a whole. The published work in cognitive grammar has focused on developing a fundamental vocabulary for linguistic analysis in which grammatical constructs are defined in terms of semantic notions, which are themselves characterized in terms of cognitive abilities that are well attested even outside of the linguistic domain. Basic grammatical categories (noun, verb, subject, etc.) and constructions are given cognitive semantic characterizations, obviating the need for abstract syntactic features and representations. The possibility of defining grammatical notions in semantic terms depends upon taking into account construal. Construal refers to the way in which a speaker mentally shapes and structures the semantic content of an expression: the relative prominence of elements, their schematicity or specificity, and the point of view adopted. Many grammatical distinctions that had been traditionally considered to be “meaningless” (i.e., lacking in stable semantic content) are found instead to be markers of subtle distinctions in construal. The subject/object distinction, for example, is defined as a linguistic correlate of the more general ability to perceive figure versus ground. Active and passive versions of the “same sentence” therefore do not mean the same thing, even if they have identical truth conditions; they differ in figure/ground organization. The semantic definitions of grammatical categories similarly rely upon construal, although the details would require a great deal more discussion. There are several key principles uniting the various theories and approaches within the cognitive linguistic paradigm. 1. Conceptual (subjectivist) semantics. Meaning is characterized as conceptualization: The meaning of an expression is the concepts that are activated in the speaker or hearer's mind. In this view, meaning is characterized as involving a relationship between words and the mind, not directly between words and the world (cf. INDIVIDUALISM). 2. Encyclopedic as opposed to dictionary semantics (Haiman 1980). Words and larger expressions are viewed as entry points for accessing open-ended knowledge networks. Fully explicating the meaning of an expression frequently requires taking into account imagery (both visual and nonvisual), metaphorical associations, mental models, and folk understandings of the world. Thus, the meaning of a word is generally not capturable by means of a discrete dictionary-like definition. 3. Structured categories. Categories are not defined in terms of criterial-attribute models or membership determined by necessary and sufficient features (Lakoff 1987; Taylor 1989). Rather categories are organized around prototypes, family resemblances, and subjective relationships between items in the category. 4. Gradient grammaticality judgments. Grammaticality judgments involve a kind of categorization, inasmuch as a speaker judges an utterance to be a more or less acceptable exemplar of an established linguistic pattern. Grammaticality judgments are therefore gradient rather than binary, and depend upon subtleties of context and meaning as well as conformity to grammatical conventions. Cognitive linguists in general do not endorse the goal of writing a grammar that will generate all and only the grammatical sentences of a language (see GENERATIVE GRAMMAR), as the gradience, variability, and contextdependence of grammaticality judgments render such a goal unrealizable. 5. Intimate interrelationship of language and other cognitive faculties. Cognitive linguists search for analogues for linguistic phenomena in general cognition (hence the name “cognitive” linguistics). Findings from psychology about the nature of human CATEGORIZATION, ATTENTION, MEMORY, etc., are taken to inform linguistic theory directly. 6. The nonautonomy of syntax. SYNTAX is understood to be the conventional patterns by which sounds (or signs) convey meanings. Syntax therefore does not require its own special primitives and theoretical constructs. Grammatical knowledge is captured by positing conventionalized or “entrenched” symbolic patterns that speakers acquire through exposure to actually occurring expressions. See also AMBIGUITY; FIGURATIVE LANGUAGE; LINGUISTIC UNIVERSALS AND UNIVERSAL GRAMMAR —Karen van Hoek
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Είναι γνωσιακά αναγκαίος ο ρατσισμός; 

Ο ρατσισμός είναι ένα συχνό φαινόμενο, που με έναν γενικότερο ορισμό στρέφεται εναντίον του οτιδήποτε θεωρούμε διαφορετικό προς εμάς. Επομένως υπάρχει κοινωνικός, θρησκευτικός, φυλετικός, κλπ ρατσισμός. Έως ένα βαθμό, όλοι λίγο ή πολύ έχουμε βιώσει τη διάκριση. Υπάρχουν ομάδες στα σχολεία που στέφονται ενάντια σε άλλες σχολικές ομάδες, τα παιδιά της μίας γειτονιάς δε αποδέχονται τα παιδιά της διπλανής γειτονίας...γιατί παρατηρείται αυτό το φαινόμενο; Μήπως υπάρχουν γνωσιακοί λόγοι για την ύπαρξή του; Και αν ναι, είναι τελικά αναπόφευκτο;  
http://www.sciencedaily.com/releases/2007/09/070919093316.htm 

http://socialistregister.com/socialistregister.com/files/SR_1973_Hambley.pdf 

http://www3.interscience.wiley.com/cgi-bin/abstract/94519202/ABSTRACT?CRETRY=1&SRETRY=0 

http://webspace.ship.edu/ambart/PSY_220/stereoprejol.htm 

Αυτό είναι ένα πολύ ενδιαφέρον βίντεο για το ρατσισμό.

http://www.tvxs.gr/v4361 

	Διακρίσεις, προϊόν του φόβου
Σπάνια γενετική ασθένεια εμποδίζει τις ρατσιστικές προκαταλήψεις

	Τα παιδιά με το σύνδρομο Ουίλιαμς είναι η μόνη κοινωνική ομάδα χωρίς φυλετικές προκαταλήψεις 

	Τα παιδιά που πάσχουν από το σύνδρομο του Ουίλιαμς, μια σπάνια γενετική ασθένεια του εγκεφάλου, περιέργως δεν αναπτύσσουν τις ασυνείδητες ρατσιστικές προκαταλήψεις που απαντώνται σχεδόν στο σύνολο του γενικού πληθυσμού, διαπιστώνουν Αμερικανοί ερευνητές.

Από προηγούμενες μελέτες είναι γνωστό ότι τα παιδιά που πάσχουν από το σύνδρομο είναι ασυνήθιστα φιλικά και δεν φοβούνται τους ξένους όπως τα φυσιολογικά παιδιά. Σε συνδυασμό με αυτές τις προηγούμενες παρατηρήσεις, η νέα έρευνα υποδεικνύει ότι οι ρατσιστικές προκαταλήψεις οφείλονται στον κοινωνικό φόβο που μας προκαλούν οι ξένοι.

Το στοιχείο που ενισχύει αυτή την υπόθεση είναι το γεγονός ότι τα παιδιά με το σύνδρομο Ουίλιαμς δεν αναπτύσσουν μεν ρατσιστικές προκαταλήψεις, αναπτύσσουν όμως προκαταλήψεις με βάση το φύλο, οι οποίες δεν φαίνεται να σχετίζονται με τον κοινωνικό φόβο.

Είναι γνωστό, εξάλλου, ότι το σύνδρομο Ουίλιαμς σχετίζεται με ανωμαλίες στη λειτουργία της αμυγδαλής του εγκεφάλου, μιας περιοχής που ρυθμίζει τις αντιδράσεις στο φόβο και τις κοινωνικές απειλές.

Σημαντικό είναι επίσης το γεγονός ότι τα παιδιά με το σύνδρομο Ουίλιαμς αποτελούν λαμπρή εξαίρεση όσον αφορά τις φυλετικές διακρίσεις. Προηγούμενες έρευνες έχουν δείξει ότι, ακόμα και οι άνθρωποι που διαβεβαιώνουν πως δεν είναι ρατσιστές, σχεδόν πάντα εκδηλώνουν ρατσιστικές τάσεις χωρίς καν να το αντιλαμβάνονται.

Στη νέα μελέτη, οι ερευνητές του Κεντρικού Ινστιτούτου Ψυχικής Υγείας στο Μάνχαϊμ της Γερμανίας συνέκριναν 20 φυσιολογικά παιδιά με ισάριθμα παιδιά που πάσχουν από το σύνδρομο. Όλα τους ανήκαν στην καυκάσια φυλή και είχαν ηλικία 7-16 ετών.

Τα παιδιά και των δύο ομάδων εξετάστηκαν με το στάνταρτ τεστ φυλετικών και σεξουαλικών διακρίσεων, το οποίο βασίζεται στη διήγηση ιστοριών με εικόνες, οι οποίες αφορούν λευκούς και μαύρους χαρακτήρες, άνδρες και γυναίκες.

Για παράδειγμα, τα παιδιά κλήθηκαν να κοιτάξουν μια εικόνα με ένα λευκό και ένα μαύρο αγόρι και να μαντέψουν ποιο από τα δύο ήταν άτακτο και ζωγράφισε με μπογιά τους τοίχους του σπιτιού του.

Μεταξύ των φυσιολογικών παιδιών, το 83% των απαντήσεων ενοχοποιούσε τους χαρακτήρες με μαύρο δέρμα, ένδειξη φυλετικής προκατάληψης. Μεταξύ των παιδιών με το σύνδρομο όμως, το αντίστοιχο ποσοστό ήταν μόλις 63%, ένδειξη σημαντικά μειωμένης προκατάληψης.

Η διαφορά αυτή δεν υπήρχε όσον αφορά τις διακρίσεις με βάση το φύλο. Και οι δύο ομάδες εκδήλωσαν τέτοιες σεξουαλικές προκαταλήψεις στο 90% των περιπτώσεων.

Το συμπέρασμα των ερευνητών είναι ότι ο κοινωνικός φόβος, ο οποίος απουσιάζει από τους ασθενείς του συνδρόμου, σχετίζεται με τις φυλετικές προκαταλήψεις αλλά όχι τις σεξουαλικές. 

Ο Δρ Αντρεα Μέγιερ-Λίντενμπεργκ, επικεφαλής της μελέτης, εκτιμά ότι οι θεραπευτικές προσεγγίσεις για την καταπολέμηση του κοινωνικού φόβου θα ήταν ιδανικές και για την καταπολέμηση του ρατσισμού.

Παραδέχεται πάντως ότι τα συμπεράσματα της μελέτης δεν μπορεί να θεωρηθούν οριστικά. Μια εναλλακτική εξήγηση θα ήταν, για παράδειγμα, ότι τα παιδιά με το σύνδρομο του Ουίλιαμς δεν αναπτύσσουν φυλετικές προκαταλήψεις απλά επειδή αντιμετωπίζουν δυσκολίες στη μάθηση.

Η έρευνα δημοσιεύεται στην επιθεώρηση Current Biology.


 Ουσίες στον εγκέφαλο

 εικόνες εγκεφάλου από τη χρήση

http://www.edugate.gr/ek-ty/07-05-09-10 

Αλκοόλ

http://pubs.niaaa.nih.gov/publications/aa63/aa63.htm 

http://alcoholism.about.com/cs/alerts/l/blnaa04.htm 

http://psi-gr.tripod.com/alcoholism_toxicity.html 

Κάνναβη

http://www.focusmag.gr/articles/view-article.rx?oid=176157 

http://www.in.gr/NEWS/article.asp?lngEntityID=906378 

http://www.tovima.gr/default.asp?pid=2&artid=185020&ct=33&dt=18/11/2007 

http://www.sciencedaily.com/releases/2008/06/080602160845.htm 

http://news.bbc.co.uk/2/hi/6606931.stm 

http://brain.oxfordjournals.org/cgi/content/abstract/126/6/1252 

Νικοτίνη

http://www.behavioralandbrainfunctions.com/content/5/1/19
http://portal.kathimerini.gr/4Dcgi/4dcgi/_w_articles_kathciv_1_09/03/2010_327635
http://www.chem.uoa.gr/chemicals/chem_nicotine.htm
Κοκαΐνη

http://news.pathfinder.gr/health/128660.html
http://www.cerebromente.org.br/n08/doencas/drugs/anim1_i.htm
http://www.reuters.com/article/idUSTRE60702N20100108
http://www.bnl.gov/bnlweb/pubaf/pr/PR_display.asp?prID=1026
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