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INTRODUCCION GENERAL

Las ciencias biologicas han genetado s6lo una gran teoria "omniabarcadora”: la
teoria de la evolucion. Ahora bien, si dicha teoria tuwese las ya bien conocidas
caracteristicas de, digamos, una teoria fisica (formalizacion, tizacion, predicci
etc.), entonces debena ser igualmente rica y absorber dentro de su marco teérico la
explicacion de practi e cualquier estudio de los sistemas biolégicos. Empero, no es
éste caso. La teoria de la evolucion solo ofrece un panorama general en tomo al origen y
secuencia histérica de la formacion y evolucion de los sistemas vivos. No obstante, la
s:stemalmclon de los resultados hasta ahora al d requiere de una teoria de la

ev mis bada o de una teoria altermativa.

Es relativamente claro, por otra parte, que ¢l examen minucioso de una teoria
cientifica de las magnitudes de la teoria de la evolucion comporta el escrutinio de
dificultades que rebasan ¢l marco del trabajo de laboratorio y, en verdad, de la
investigacion estrictamente biologica. Son muchos los problemas concernientes al status,
estructura, funcionamiento, etc., que plantea una teoria como la de 1la evolucion. Es, por
ejemplo. perfectamente posible (si bien altamente debatible) el que preguntas bisicas
(explicitas o implicitas) de la teoria de la evolucion, como pueden ser preguntas acerca del
origen de la vida (al igual que preguntas de cosmologia abstracta o de lingiiistica) sean
interrogantes desorientadores, o pseudo-preguntas. Por ello, podria por ejemplo sugerirse
que de lo anico de lo que puede ocuparse la teoria de la evolucion es, a final de cuentas,
no de "problemas” como los dcl origen de la vida, sino mas bien y simplemente de
diversos aspectos de su “desarrollo”.

Puede sostenerse que, en principio, la teoria supone la existencia de una cadena
causal que va de lo simple a lo plejo y que entre un sistema y otro no hay cortes,

di idad etc., a pesar de que, por otra parte, se aceptan cambios bruscos
generados por mutacion. Pero, como es obvio, el concepto de mutacion es sumamente
problemitico y es de dificil integracion a una teoria que incorpora conceptos de logica
muy distinta. Esta clase de problemas no reciben una respuesta o solucion obvia por parte
de los tedricos de la evolucion. El esclarecimiento de estos problemas requiere de una

fuerte dosis de filosofia de la ciencia y del lenguaje.

Que la teoria de la evolucion esta P a a objeci serias es algo que
facilmente puede apreciarse. Por ejemplo, puede defenderse . ta tesis de que si la teoria
explicara el desarrollo de los sistemas biologicos y diera los lineamientos para seguir su
secuencia historica, su trayectoria, etc., en principio no se tendrian problemas ni para
clasificar las especies ni para explicar en forina global los distintos aspectos que se pueden
estudiar en los distintos seres vivos (e. £, molecular, conglomerado molecular o agregados
moleculares, células, tejidos, organos, sist blaci etc.). La teoria, sin embargo,
no contiene u ofrece una metodologia general para estudiar los distintos aspectos de los
sistemas biolégicos y sus componentes. La prueba de ello es que diversas areas de la
misma disciplina tienen que recurrir a diferentes técnicas de investigacion y utilizar
diferentes conceptos y hery ientas dologicas para conseguir sus resultados. Asi, a
pesar de que las diferentes ramas de la biologia requieren de un instrumental cientifico




muy preciso para generar sus mediciones, las interpretaciones que se gencran de esas
mediciones rara vez pueden ser integrados en un todo coherente. Esto se debe, en parte,
a que la mayoria de los resultados obtenidos a través de esas mediciones tienen tan sdlo
una interpretacion ex past facto. Esto significa, que los expenmcntos que se realizan se

diseilan para causar una perturbacién en el comport de un sist ¥ que es en
funcion de lo que le acontece al sistema asi estudiado que se gemera una posible
interpretacion del Puede, pues, inferirse que en biologia, conforme aumenta el

numero de datos acumulados gracias al estudio de diversos sistemas organicos, aumenta ¢l
numero de explicaciones ex post facto. Los nuevos datos dificilmente sirvem para
confirmar o rechazar los postulados de una teoria a priori en tomo a la vida, su génesis y
su desarrollo. Por esta razon, las explicaciones biologicas constantemente aparecen como
un conjunto interminable de piezas sueltas de un rompecabezas siempre incompleto. Esto
tiene como efecto el que el biclogo tienda a p que lo dnico que le hace falta a la
biologia son nuevos experimentos, para generar nuevos datos. Pero este enfoque, de
hecho adoptado por muchos bidlogos, es, por lo menos, cuestionable y poco "rentable”.

El problema general se puede resumir afirmando que, mientras el bidlogo siga
mecanicamente generando datos que solo puedan ser explicados ex post facto, el
rompecabezas que ¢s actual e la biologia seguira inevitablemente apareciendo como
una ciencia esencialmente inc pleta e inc a. Sin embargo, es factible defender el
punto de vista de acuerdo con el cual no son nuevos datos 10s que se requieren para

der el fend de la vida y su comportamiento, sino que lo que se necesita es
algo mas fundamental, a saber, una teoria que ademis'de ser capaz de describir los hecheos
observados, ofrezca junto con ella un método y un formalismo lo suficientemente rico, de
manera que la investigacion quede orientada de manera definida y que la totalidad de los
resultados qued articulad cn un unico sistema coherente. Para ello, empero, se
necesita conjugar el conocimiento y el manejo del instrumental conceptusl y formal
indispensable para aprovechar de manera efectivamente fructifera los resultados de lo que
seria una genuina biologia tedrica.

Es menester enfatizar que, dada la variedad y complejidad de los sistemas
bioldgicos y la carencia de un método y un formalismo general propio de la biologia, el
estudio (en toda su variedad) de los seres vivos hace que se recurra de manera un tanto
cadtica a toda una diversidad de métodos y de herramientas formales. Asi, por ejemplo,
algunos estudios biologicos utilizan los conocimientos dc la fisica y la quimica junto con
sus herramientas formal para delar y explicar ciertos procesos y mecanismos
observados en los seres vivos. Otros, sin embargo, prefieren utilizar el formalismo de las
ciencias de la computacion para generar sus modelos. Y aun otros, utilizan de manera
intuitiva rasgos de la teoria de conjuntos para generar clasificaciones taxonémicas.

Esto ha ocasionado que proliferen distintos modelos bioldgicos, apoyados todos ellos en
distintas ireas de conocimiento, y que utilicen distintos sistemas formales para claborarlos
(matemiaticas, logica, lingiiistica, teoria de la computacion, teoria de la informacién, etc.).
Esto mismo ha llevado a la biologia a dividirse en infinidad de areas de investigacion que
s6lo de manera parcial explican las caracteristicas y los mecanismos a través de los cuales
operan los sistemas biologicos.




Parte de las dificultades que confronta actualmente la biologia es que este proceder
desordenado impide sistemiaiticamente la integracion de los distintos modelos, asi como la
gran variedad de resultados obtenidos en lo que de hecho es una enorme gama de
disciplinas que dan lugar al corpus del i o biolé g|co Eliminar el desorden en el
que se encuentra la biologia exige, pues, de una revision general no sélo de modelos
biologicos concretos, sino de un examen minucioso de su lenguaje, ptos, métod
tipos de formalismos, etc., pues solo un estudio asi podria permitir explorar seriamente
la posibilidad de 1a unidad teérica y metodologica de la biologia actual.

Ahora bien, 1a constitucion de una biologia teorica atil, no sélo requiere de la participacid
de gente entrenada en biologia, sino que hace falta la participacion y el aprendizsje del
conocimiento que se genera en otras areas (le., filosofia, psicologia, sociologia,
lingiiistica, matemiticas, ingenieria , ciencias de la computacion, etc.). Este fue el proyecto
que inicié la gente de Bi édicas al ptar en sus programas de maestria y doctorado en
Investigacion Biomédica Basica individuos con una formacion distinta a 1a biolégica. El
problema aqui es que al hacer intervenir a gente formada en otras disciplinas en el proceso
de aprendizaje y formacién de un equipo capaz de conﬁ-omar los problemas a los que tiene
que enfrentarse un bidlogo teorico, la infor dn y las a tratar pueden
aparecer como la exploracion de problemas que nada tienen que ver con el objetivo
principal. Expliq brev e por qué analizando un caso particular: el mio.

Yo entré a estudiar la macstria y ¢l doctorado en Investigacion Biomédica Basica con
especializacion en Biomatemiticas viniendo del area de filosofia. El proyecto de
investigacion que propicié mi entrada al doctorado consistia en explorar, desde el punto
de vista tedrico, conceptual y metodologico, si habia manera de limar las asperezas que se
generan entre diversas dlsclplmas interesad en entend delar el d minad
‘comportamiento propositivoe’ que caracteriza no sélo a los seres vivos, sino a todos
aquellos sistemas (naturales y artificiales, e.g., computadoras, robots, sistemas de control,
redes neuronales artificiales, etc.) que realizan una funcion, mcta o tarea concretas. Esto
me llevo a la necesidad de generar una bisqueda mias cercana hacia lo tedrico que a lo
experimental, aunque han sido los datos extraidos de 1a biologia experimental y de las
aplicaciones concretas de las ciencias de la computacion lo que me ha servido para
teorizar en tomo a los distintos problemas que dividen, frenan y antagonizan, intema y
extemamente, a las disciplinas que estudian y modelan el comportamiento propositivo.

A lo que me enfienté en el desarrollo de mi investigacion fue al hecho de que la gran
mayoria de los problemas que afectan no soélo la posibilidad de colaboracién entre
disciplinas que estudian lo mismo, sino 1a de reunir los datos y resultados obtenidos en una

misma area de conocimiento, asi como el sano desarrollo de diversos campos de
investigacion se debe a que:

a) datos y resultados obtenidos en una investigacion concreta se interpretan y
explican apoyiandose en alguna teoria de corte metafisico que no necesariamente es
la misma que gente investigando lo mismo o algo parecido acepta a priori.

b) la gente esta tratando de estudiar en cerebros y maquinas los mecanismos de
pro metafisi , son, por e¢jemplo, los d inad ‘pr
mentales’ (e.g., percepcion, inteligencia, pensamiento, etc.).




) se esta utilizando el modelo explicativo de la denominada ‘teoria causal de la

percepcién’ para justificar la busqueda de mecanismos metafisicos.

d) doctrinas metafisicas de corte materialista emplean el lenguaje de las ciencias

fisicas para dar ta de el Yy pr que la fisica ni pretende ni puede

explicar.

€) se estan utilizando formas explicativas problemiticas, a saber, la teleolégica y la
, para entender el portamiento de aquellos si que llevan a cabo

una funcion, meta o tarea concretas, es decir, 1o que aqui estoy llamando ‘sistemas

propositivos’.

) la metodologia que se utiliza para estudiar los mecanismos del denominado

‘comportamiento propositivo’ esta siendo empaiiado por el uso de estas formas

explicativas problematicas.

El punto (a) lo d rollo fund al e en los trabajos que llevan los titulos
Methodological Considerations in Cognitive Science y en AMethodological Consideratons
in System and Cognitive Sciences. El segundo trabajo surgio del primero, pues buscando
el uso de la nociagn de ‘sistema’ cn las diversas arcas que estudian lo que se considera
conducta “inteligente”, me di cuenta de que lo que en el primer trabajo se estabn tuundo
como si fueran dos corrientes mias o menos afines de las d min “ci
cognitivas’, en realidad eran dos grupos interdisciplinarios que, aunque en apariencia
investigaban ‘“lo mismo”, no sélo no partian de los mismos principios, sino que eran
grupos claramente antagoni el de ci ias de sist vy el de ciencias cognitivas.

El punto (b) esta presente en todos los trabajos, pero dada la variedad de
disciplinas involucradas se opté por revisar areas concretas en los ensayos que llevan los
titulos Conductismo y psicologia cognitiva, Mente-cuerpo y ciencias cognitivas 'y
Mertafisica, procesos mentales y observaciones empiricas. El primero, como su mismo
titulo lo indica, contrasta algunas de las propuestas del conductismo con las de la
psicologia congitiva. El segundo es una revision en tomo a la relacion que histéricamente
se ha establecido entre la logica , 1a filosofia de la mente y la filosofia del lenguaje. El
tercero es una revision critica de trabajos concretos realizados por diversos reconocidos
neurofisiélogos que pretenden que es posible observar procesos mentales a través de la
actividad neuronal.

El punto (c) lo d rollo de a puntual en los trabajos que llevan los titulos
Newton: percepcion y explicacion cientifica, Perception and scientific explanation y
Percepcion, merafisica y explicacion cientifica. En el primero expongo la critica que hace
Newton a la teoria causal de la percepcién para ofiecer un enfoque altemativo a dicha
teoria. En el segundo trato de esclarecer ¢l concepto y uso del término ‘percepcion’ con el
propdosito de rastreas de donde viene la idea de que la percepcion es un proceso mental.
En el tercero trato de contrastar lo que efectivamente puede estudiar un cientifico y lo que
pretende estudiar el metafisico cuando analizan la percepcion de un animal y sus
problemas.

El punto (d) también se toca en varios trabajos, pero en Emergence: a tension
Wl

berween definitional and empirical properties es donde d rollo ¢¢ se est la




liga entre el lenguaje cientifico y el metafisico, asi como la distincion entre lo que el
cientifico quiere y puede explicar y lo que el metafisico quiere y no puede explicar.

Elpunto (e)lo d rollo ampli e en el trabajo que lleva el titulo de Forms of
explanations. Este trabajo surgié de la necesidad de definir con clnndnd ¢l contraste, por
no decir antagonismo, que se¢ genera entre explicaci y teleologicas que,
dicho sea de paso, estan pr e en d los estudios relacionados con el
comportamiento propositivo. Este tema original e se plantedé ¢ un i
apartado para pletar ¢l trabajo titulado Sy science and the study of complex
behavior. Sin embargo, al revisar histori la gé is de estas dos formas
expllc.uvas pude darme cuenta de que es debido a la ion que se genera entre ellas fo
que ocasiona que se introd metafisicas para soluci las i

que surgen cuando las exphcacnones mecanicas tratan de absorber los contenidos mentales
que caracteriza a las teleologtcns Evidentemente, por la importancia del tema, decidi
hacerlo no sélo un trabaj diente, sino incluirlo como el trabajo que introduce la
problemiitica que se trata en los demis. Por esta razon, Forms of explanations, aunque es
el altimo de mis escritos, aparece al principio de esta tesis.

Finalmente, el punto (f) lo desarrollo en dos trabajos. El primero es el que se titula
Probli concep les y metodologicos en torno a la nocion de ‘sistema’ y el segundo
es el de System Science and the study of complex behavior. En el primero expongo la
posicion metodologlca de Ludwng von BertalanfFy frente a los conflictos suscitados entre
vitalistas y istas, asi ¢ » la a ¢ » Norbert Wiener introduce el concepto
de procesamiento de informacion y con €l una serie de confusiones para dar cuenta del
comportamiento propositive. En el segundo trabajo trato de ecxplicar Ia metodologia que
se utiliza para estudiar el comportamiento propositivo, asi como los malos entendidos que
se producen cuando se trata de buscar dentro del sistema la causa de su propaésito.

4

Evid te, para p detectar y elaborar el contenido de cada uno de estos
probl fue io invertir mucho mas tlempo de lo pensado. Esto se debid,
ﬁmdnmen!almeme, al hecho de que un trabajo de esclarecimi tedrico, conceptual y
metodolagico en tomo a las interpretaciones cientificas carece de ant dentes en stro
tiempo. Los filosofos (e.g., Paul Churchland, Patricia Smith Churchalnd, Daniel Dennett,
Hilary Putnam, John Sarle, Fred Dreske, Karl Popper, Jerry Fodor, Mario Bunge, Noam
Chomsky) que se han vinculado al estudio de los probl metafisicos, que sin duda
estin’"presentes en practicamente todas y cada una de las disciplinas que estudian el
comportamicnto propositivo, los han trabajado defendiendo la perspectiva de una doctrina
metafisica particular. Esto se debe a dos factores importantes que no solo son dignos de
ser mencionados, sino que es necesario combatir. El primero es que el filésofo tiende a
pensar que las interpretaciones cientificas se generan unica y exclusivamente atendiendo a
los datos y resultados que se desprenden de su investigaciéon. Desde esta perspectiva, es
claro que se piense que si la comunidad cientifica acepta esos datos y resultados no cs
competencia del filosofo cuestionarlos. El segundo es que, cuando el filésofo encuentra en
la literatura cientifica la defensa de posici metafisi jantes a la suya, cree que lo
que el cientifico le esta proporcionando son los fundamentos empiricos de determinada
doctrina filosofica.




Obviamente, lo que el filésofo no ¢ a en el primer caso es que aunque los datos y
resultados que proporciona el cientifico pueden estar complectamente fuera de duds, eso
no significa que no sea posible cuestionar la interpretacion que el cientifico ofrece de csos
datos y resultados. En lo que refiere al segundo caso, lo que no sc esta tomando en
cuenta es que cuando una pseudo-pregunta se enreda en cl anilisis cientifico, normalmente
lo que sucede es que el cientifico se ve materialmente forzado a adoptar, consciente o
inconscientemente, una determinada posicion metafisica sobre la naturaleza de la materia,
de la vids, de la mente o del lenguaje, para lograr darle coherencia a lo que quiere

demostrar con sus datos y resultados.

id ion pod decir que, si el filésofo sigue pensando que su labor

Ante esta
consiste en justificar una necesidad metafisica en la ciencia, apoyandola con los datos y

resultados que ésta le proporciona, evidentemente seria mas sano para la ciencia que el
filosofo se mantuviese al margen de su quehacer cientifico, pues con su actitud lo unico
que logra es complicar mas la comprension del obstaculo que le dio a la ciencia cabida a la
especulacion filoséfica. Sin embargo, existe otra alternativa.

Los doce trabajos que estoy presentand tesis d oral lo que tratan de
hacer es justo revisar cémo y por qué posici fisicas se entremezclan en Ia
interpretacion de los datos y resultados cientificos. En todos ellos de alguna manera trato
de explicar el origen de las pseudo-preguntas que gestan la dailina tendencia de b en
la metafisica algin tipo de respuesta a preguntas que distan mucho de ser genuinas.
Asimismo, en muchos de ellos trato de ofrecer posiciones altemativas para evitar que el
quehacer cientifico se distraiga, por no decir se empobrezca, buscando cosas que el
cientifico ni va a poder encontrar, ni le compete buscar. Si esta actitud efectivamente
puede darle claridad al cientifico y enseilarlo a distinguir entre los genuinos problemas de
la ciencia y las cuestiones que solo lo pueden conducir hacia los pantanosos terrenos de la
metafisica, entonces creo que la labor filoséfica no sélo queda plenamente justificada, sino
que, independi ¢ de cuinto logre aportar yo con mis trabajos, la filosofia puede
ser vista como un arma teorica y conceptual indispensable para el sano desarrollo no sélo

de la biologia en particular, sino de la ciencia en general.




FORMS OF EXPLANATION

Nydia Lara
Laboratorio de Neur p
Centro de Instrumentos
UNAM

INTRODUCTION

Most people think that science must provide us with sal expl ions of al
phenomena, but most people does not realize that: first, the term “‘cause’ has more that one
meaning; second, their different meanings give rise to special forms of explanation; and,
third, there are some forms of explanation which can be properly ¢ idered as scientific,
while others are the result of metaphysical speculations, that is, foreign to science.

Our aim in this work is to review some of the most common forms of explanation used by
different disciplines, in order to show not only its origins, but the realm of reality, or
unreality, that might be explained by using them. Seven forms of explanation are described
and discussed: four provided by Aristotle, two by the metaphysical thinking, and the last one
by Newton. For every forms of explanation we review how they have been historically
conformed and why metaphysical forms of explanation have been mistaken or mixed with
those considered as scientific. To clucidate this last idea, we pay special attention to the
review of the two most common and problematic metaphysical forms of explanation: the
teleological and the mechanical, which are important because they have been used not only
by biologists, but also by most professionals belonging to those disciplines concemed with
the understanding and explanation of the so called ‘purpasive’ or ‘teleological’ behavior.
Our objective is to show that teleological explanations have to introduce mental terms in
order to explain the causal source of that kind of behavior, wherecas mechanical explanations
have introduced the mind-body distinction, in addition to the absurd attempt of explaining in
physical terms the causal source of mental processes (e.g., purposes, desires, intentions,
perceptions, etc.) This last attempt indeed has been affecting the healthy development of

biological sciences, in particular, that of the neurosciences.

In addition, we analyze how the attempt to give the physiological basis for the so called
‘mental processes’ is the conceptual result of the most bizarre metaphysical theories ever
conceived, and that those constructions are the result of a conceptual mistake that has its

origin in the Christian notion of efficient cause.

The notion of efficient cause was originally coined by Aristotle to explain the modification,
alteration or change of what he calls a ‘natural process’. The conceptual scheme of the
Christian notion of efficient cause was taken from Avristotle, but the Christian used this form
of explanation aim to explain, besides the modification, alteration or changes of natural
proc , the c | source of natural processes themselves. To understand how the search
for the explanation of natural processes is affecting the interpretation of the data and results




not only in biology, but also in psychology and even in physics, we start our review by trying
to clarify, in the next sections, the different meanings of the term ‘cause’.

1. Aristotle

According to Aristotle all kinds of explanations of natural phenomena are causal
explanations. He distinguished bet: four expl Y ¢ | principles: the material, the
formal, the efficient, and the final. Material causes deal with the explanation of substrates;
formal with substrates’ shape; efficient with what initiates changes in terms of
sources; and, final causes with the end, or purpose, for which a particular change or process
takes place. That is, material and formal causes are used to explain pr and changes
intrinsic to the objects, efficient causes are concermned with processes and changes extrinsic
to the objects, and final causes pretend to explain the end or result of a change or process.

Every form of explanation has its own realm of knowledge, and Aristotle criticized his
predecessors for emphasizing some of them and neglecting others. The Milesians, for
example, were concemed too much with material causes; they believed that the whole world
and its different manifestations could be explained defining only the nature of the basic
matter of which all things are composed. The concept of an efficient causc emerged with
Empedocles, who try to account for all changes and transformations of the world only in
terms of acting forces. Plato often spoke as if the explanation of all things could be achieved
simply by discovering their forms (formal ¢ ). Nevertheless, for Aristotle, all these
procedures were highly limited, in the sense that cach causal principle by itself could only
explain part of the story (Aristotle, Metaphysics, Book 1). To illustrate how each causal
principle relates to others, Aristotle provide us with a simple example:

...the moving cause of a house is the art of the builder (the cfficient cause), the final cause is the
function if fulfills, the matter (the material cause) is earth and stones, and the form (the formal
cause) is the definition (Aristotle, Metaphysics, Book 111, Ch. 1-2, 996b).

It is clear that the knowledge of carth and stones, by itself, could never give us the
knowledge of the formal, final or efficient of a h In the same way, our
knowledge of the forces needed to build a house, will never allow us to know anything
about its material, formal or final cause, neither the knowledge of the house plane would tell
nothing about its material, efficient and final causes. However, the material and formal
causes are hard to separate in the Aristotelian way of thinking because, even when he
recognized in his example that earth and stones are to be understood as the component parts
of the house, earth and stones have their own formal causes. This was possible because
matter, for Aristotle, is the substratum capable to acquire a form, and a form is,
accordingly, what gives the substratum its being. That is, for Aristotle there are no empirical
knowledge of the substratum without a form, and no empirical knowledge of forms without
a substratum. In that way, both, matter and form are not ontological entities that have an
existence of their own, rather they are explanatory principles.

Matter might acquire any form, those, for Aristotle matter is potency; whereas form is the
definition of matter, and in Aristotle’s theory it is defined as an actualities (instances) of
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matter, that is, it is what gives its shape to particular objects. Substances are not entities,
they are names defining a class of entities that share the same form. Changes and processes
consist of a substrate (matter) which has acquired a form that it did not previously possess
(G.B., Kerferd, Encyclopedia of Philosophy, Vol.1, Aristotle, p. 156).

Efficient and final causes, in their tum, aim to explain opposite things. The first explain what
provokes or initiate a change or a process, whereas the second, explains (a pasteriori) the
end or result of that change or process (Aristotle, Physics, B.1L, ch. 3, 195a (30)). Changes
or processes produced by efficient causes always require physical agents. On the contrary,
purposes in the sense of ends, are conceptual devices that only pretend to explain the final
result of something that has been d Final ¢ , therefore, are not linked with agents
(neither physical nor mental) and, at least for Aristotle, it was clear that final causes should
never be mistaken by efficient causes. For him, a house builder is indeed the appropriate
explanation of the efficient cause of a house, but the house builder is not relevant for
explaining the purpose of the house (its end or final cause). The purpose of the house is
clearly independent of the agent that makes it possible to build the house, as a matter of fact,
our knowledge of final causes is not related, or depending, on our knowledge of efficient
causes.

Taken all together, we may say that with the four causes doctrine, Aristotle tried to explain
not four, but only three different ways to understand changes and processes: the first tries to
explain changes and processes in terms of how matter acquires a specific form; the second
tries to explain how changes and processes are produced by an agent; and the third seeks to
explain the final state or the purpose that any changes or proc hieve. It that
Aristotle considered the first as our own way to grasp the knowledge of a natural processes;
the second as our understanding of a change or process that, in order to start, it is assumed
to require the intervention of a force (an agent); and, the third as our way to intellectually
grasp the purpose associated to the change or process that took place, that is, its end or final
result. If this is correct, it is possible to assert that Aristotle faced two kinds of changes and
pr to be explained: the spontancous or natural, and those produced by agents. Agents
are understood as forces that change, disrupt or modify spontaneous process, or as forces
that had to intervene to give matter a form that it will not posses or acquire spontaneously.

Aristotle sustained that in nature there are many spontaneous or natural changes and
processes that can be observed. Growth being one of them. As a biologist, Aristotle tries to
account for them in terms of his theory of potency and actuality. According to his point of
view, if some conditions are given, and no external agents intervene, then an oak seed, for

mple, “spont ly" is going to grow as an oak tree. The process of growing can be
explained in terms of a matcrial cause (the seed) acquiring a form (of a tree). In his terms,
the seed is an oak tree in potency, and the oak tree is simply the actuality of the seed. He
calls the spontancous or natural transition from potency to actuality an ‘entelechy’ or
‘natural teleology’.

Now, clearly for Aristotle, in order to explain entelechies or natural (teleological) processes
no efficient causes or agents are required. Our previous knowledge of the material (the
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seed) the form (the oak), and the notions of potency and actuality is sufficient to give a

mp expl ion of the whole process. That is, the knowledge of material, formal and
final causes are then enough to let us explain and predict what is going to happen with an
oak seed if we previously know the final result of the process and some of the conditions
that have to be given in order to allow the transition of a thing from potency to actuality.
However, something different happens when changes and processes are produced by agents.
A piece of marble, for example, even when in potency it is able to become a statue, it will
not take that form unless an efficient cause intervenes (a sculptor). The sculptor (that in this
case plays the role of an efficient causc) might be able to "force" de marble (the material
cause) to acquire a specific forin. Nevertheless, without the sculptor it is obvious that the
marble by itself will never become a statue. It is the sculptor who has to give the marble the
shape (its formal cause), and the result of the effort and skills of the sculptor will give the
statue its final cause (its beauty).

Notice that, for Aristotle, all changes and pr (sp or produced) are
explainable in strictly physical terms. These take us to our last remark. For Aristotle all
forms of explanation need, as its point of departure, a material cause (i.e., a substratum).
However, it is not the substratum what is going to be explained with the other causes, but
those changes and processes that the substratum might undergo. In Aristotle’s doctrine, it is
the substratum what acquires a form and the one that is susceptible to be transformed. We
are able to explain the transformations of the substratum in terms of natural (enrelechies) or
produced causes (cficient causes). Neverthceless, the substr for Aristotle does not work
as an ontological principle. It works as an explanatory principle, that is, as a pgeneral
proposition with the power to link our explanations of changes, processes and
transformations with the world we perceive daily.

Nevertheless, when the Aristotelian thought became allied with Christian theology his theory
of the four causes was altered and reinterpreted in the light of theological ideas. Many of
those ideas had, for centuries, as their second nature Augustinian and Platonic
interpretations, and the philosophers of the late Middle Ages fashioned with them their own
"Aristotelian” version of the four causes. Unfortunately, it is their Aristotelian version the
one that has survived up to our titne, and the main problems behind the modem discussion
between teleological and mechanical explanations are derived from the way theologians
reconstructed Aristotle's theory of the four causes. In the next section we briefly review
what they did, in order to understand the difficulties that arise with this "new" treatment of

the four causes.

2. Aristotelism

Christian theologians were not particularly interested in explaining those changes and
processes we observe daily. 11|cy were more interested in cc logical i related to the
genesis and the source of the universe. They, in fact, wanted to account for the creation of
everything, including matter, shape (form), and the purpose of the universe only in term of
one cause: God. They only needed the explanatory power of efficient causes to put God as
the agent that created the universe. They also linked the notion of efficient cause with the




idea that "nothing could be what it is without the intervention of an agent”. This statement
is the one that conforms till today the basic idea of what is known as the ‘causal principle’.
Obviously, the use of the tenn 'cause’ here suffers a great alteration. ‘Cause’ in  Aristotle's
sense means a conceptual form for explaining what exist. He did not conceived causes as
elements of existence themselves. Even when efficient causes required physical agents
(existing agents, e.g., natural or artificial factors, instruments, human beings, ctc.) terms like
‘force’ and 'skills' were only introduced as one way for explaining the occurrence of an event.
C in all play for him a conceptual role, rather than an ontological one, and, in
that semse, were only explanatory principles with the conceptual power to account for those
changes and processes that can be observed around us. However, Christian theologians
postulated God as the first existing el of a 1 chain. Hence, they wanted God to be

an ontological cause, and not only an explanatory principle. Let us try to understand the
consequences of this conception.

Following some of Plato’s ideas, Christian theologians were concemed with constructing a
cosmological argument to ensure God's existence. The argument proceeds from the fact that
the universe exist. Following this initial premise they simply applied the idea that everything
that exists must have a cause. The universe exist and, hence, it must have a cause, which
happens to be God, therefore, God must exist (Hospers, p.429, 1967). This argument clearly
allowed them to interpret the existence of the sensible world as the effect of Good’s actions,
which they wanted to be an ontological cause (For an interesting review of the conceptual
problems that arise with this idea, see Tomasini, Filosofia de la Religién, 1996). From the
premise that the existence of the universe is an effect, they could properly infer the existence
of the cause (God). The "inferred" cause, in this case, evidently does not work as an

lanatory principle, but rather as the logical and ontological condition for the existence of
what they a priori considered to be an effect (the universe). This means that the inferred
cause by definition becomes to be the most important existing element to explain the
existence of the effect. Clearly, God, as an ontological cause, enables them to advance a step
beyond the sensible world, and let them explain everything that exists as an effect. In
addition, they went a step further, and explained the existence of everything in the universe
by having God as their cause, that is, through a non physical cause.

Under this conception, formal causes were interpreted in accordance with the Platonic Ideas;
that is, as archetypes that, being the objects of the divine intellect and the pattems of
creations, represent God's thoughts and the measures of "God's truth”. Aqui introd d
the term ‘truth’ as "the adequation of thing (res) and understanding”. However, the
application of that definition varies. In the case of human beings, truth were properly
attributed to our understanding of things, whereas in the case of things, they were true as
long as they correspond to God's thoughts (Wamer Wick, Encyclopedia of Philosophy,
Vol.l, Aristotelimn, p. 150). Natural pr dy God's plan; hence, Aristotlc's
distinction between natural and produced events simply vanishes. All events are, according
to tlns scheme, produced by an efficient cause. As we will see below, this idea has to be

ed respousible for all kinds of metaphysical speculations about the causal source of
what had been previously considered by Aristotle to be as natural processes.




For Christian theologians final causes, instead of being understood as our way to grasp the
final result of a change or of a thing done, were conceived as the fulfillment of God's plan.

Under this interpretation, a great step toward the unknown was given, bec the whol
ption pts, how, that non physical ¢ (e.g., plans, goals, desires, etc.) can
work as effici in its logical Since then, final causes became understood

as something carry out with a purpose, where the term ‘purpose’ does not mean the
conceptual interpretation of the result of a change, but rather the ontological cause of a
change executed according to an agent’s plan, intention, desire, etc. This idea was clearly far
from Aristotle’s understanding of final cause. We shall call this mixed version of final and
efficient causes as ‘feleological explanations'. Obviously, this sort of explanations not only
reduce the four causes offered by Aristotle into an altered form of efficient causes, but we
have to be aware that this distortion represents both, a different conceptual scheme, and a
different way of uanderstanding the term ‘cause’. Before we can discemn the harm this new
form of expl ion has de within all those disciplines that have to deal with purposive

behavior, in the next section we briefly review the transition that the concept of God suffers
after the Middle Ages.

3. Theism and Deism

The Middle Ages doctrine of creation is primarily concemed with the ontological
dependence of the world upon God. In that sense, God was not conceived only as a builder
that once he finished his work can go away. God, according with this doctrine, has to sustain
the world, and as Saint Agustine puts it, if God were to ccase supporting the world, even
momentarily, it will altogether cease to be (Ronald W. Hepbum, Encyclopedia of
Philosophy, Vol.2, Religious Doctrine of Creation). Now, the idea that God continues to

exercise his influence over the course of the world at every stage of history is called theism’
(Hospers, p.427).

A theist conception of God is, at first sight, very comfortable. God is seen and understood as
a supematural, omniscient, ommipotent, and benevolent being that continuously is engaged
with the care of his creatures. He hears and answers our prayers, he knows our needs and
takes care of them. If we ask, or need, God to intervene in the course of any event, he can
do it if he wishes. The problem with this conception of God is that science is futile. We
would not be able to aveoid or prevent maladies, even if we know some of the regularities of
nature, because God can alter, reverse, adjust or modify them any time he wants to. A
scientific knowledge (/.e., the systematic observations of certain repetitions or regularities in
nature), under the theist conception of God, would never be enough to predict the present
and future course of nature. Anything might happen if God wishes to. Hence, the first
feeling of comfort that we had with the theist conception of God, could become a fecling of
discomfort when we want to predict or prevent future events. Deism can be seen as an

expression of the discomfort that some of the theist formulations about the role of God
embrace.

Deism begins when Christian theology accepts that God not only created the universe, but
created us as intelligent beings with the capacity of knowing and working with the created



matter in order to be self sufficient. If that was the case, it was not clear why God has to be
conceived as a being that all the time has to look after us. It was a lot more rational to think
of God as a being who created the world as a splendid machine and then left it to run by

itself. This idea is, as we will see below, the source of the mechanical thinking in its two
versions: the philosophical and the scientific.

Deism flourished during the Renaissance and with some modifications little by little become
the accepted creed of many philosophers and wise man of the Enligh 1t endures till
the late XIX century, and among its followers we find a varicty of cminent persons like
Montaigne, Descartes, Gassendi, Voltaire, Boyle, Locke, Newton, Clarke, Rousseau,
Leibinz, Kant, Franklin, Jefferson and Washington. For these people, the term ‘deism’
embraces the idea that there is a God, who, without doubt, has to be considered as the first
cause of the universe. In that regard dei and thei coincide. Although, deism differs
from theism in the idea that the world God created was not only perfect, but also self
sufficient, self sustained and self ruled (Emest Campbell M , Encyclopedia of
Philosophy, Vol.2, Deism). In that respect, the must important legacy of deism is that, even
when the doctrine accepts without hesitation that God was there behind the scene as its first
cause, God was not the subject of our search for knowledge, but rather, it is his creation.
More specific, the concem of deism is to know the rules that govern the movements and
changes of what they conceived to be that huge machinery of the created universe. This step
was important because, on the one hand, the deism thesis allows us to think that we live in a
well ordered world susceptible to be known by us. On the other hand, religious
c i ations the world could be separated, in principle, from our rational and
empirical research of the world. This detachment took time, but it was deism that allows
scientists and their adepts to be, or not to be, religious without altering the results of the
research conceming the knowledge of the world we live in. Unfortunately, the legacy of the
Christian thought about causation was strong enough that more often than not we are unable
to distinguish the difference between genuine scientific knowledge and metaphysical
speculations about the of ph a occurring in our surl'oundmgs This confusion
is possible because, in the first place, we tend to associate the term 'cause' with a great
variety of meanings, and in the second place, the ambiguity of the term somchow tolerates

the translation of a g tific question into a metaphysical one. In the next section
we try to understand how this translation is possible.

4. Causal explanations

All deist accepted that nothing could happen without a cause, but not all deist understood by
the term ‘cause’ exactly the same. For some the term 'cause’ always refers to the explanation
of the source or production of an event, or of an specific behavior. Others, based in the idea
that God created a well orderly world, introduced the idea of natural laws and employ the
term ‘cause’ as a synonymous of the term 'law’. Laws, in contrast with the other and more

common use of the term '‘cause’, never pr d to explain the source or production of
anything. Laws have to be understood as general statements with no other purpose than to

describe as precisely as possible, in theoretical or empirical gr ds, the principles or rules




that are able to explain the observable occurrence of those events that usually display a
regular pattemn of behavior.

Obviously, the description of a regularity is not equivalent to the explanation of the source
or production of an event. The first snnply asserts how things behave spontancously or in
interaction. The second, by contrast, is never satisfied with the accurate description of an
event. Its tend people to obtain a fuller understanding of an observed regularity
trough the "knowledge" of the source that produces it. Nevertheless, the search for sources
usually takes people to look for unknown metaphysical agents that in principle operate
behind the ph (Rudolf Camap, An Introduction to the Phil phy of Sci ,p. 12,
1966). We are, hence, in the presence of two different forms of explanation. The one that
searches for laws, which gives rise to what we properly call a 'scientific explanation’, the
other that searches for the sources of those laws or regular pattern of behavior, which gives

rise to metaphysical explanations.

Now, the dissimilarities of concems derived form the divergent meanings of the term ‘cause’,
somehow favors the interaction between scientific research and metaphysics. This is so,
because it is always possible to attach a hidden metaphysical agent to explain what is
supposed to be "behind" the regularity that scientists describe. However, metaphysical
speculations about hidden agents, usually have the power to distract the attention of
scientists and make them believe that the role of sci counsists in explain both, the
regularity of the phenomena and its source. The problem is that metaphysical agents, by
definition, are no accessible to the scientific method, and, hence, they add nothing to the
scientific research, only deviates its concems into the search for something that they will
never find. In the following section we try to understand how metaphysical explanations
operate and how they get involve with the scientific research.

a) Metaphysical explanations

Those who associate the ternn ‘cause’ with the idea of source or production, usually follow
the Christian conception of efficient This ption involves some peculiarities that
are important to elucidate. On of them is that this notion of efficient cause makes us believe
that everything that happens in the universe has to be considered as an effect, and, if that is
the case, then, this conception necessarily leads us to believe that all things, facts, events or
situations, that we observe around us must have a cause producing them. Other peculiarity is
that when we assume a priori, that observable things, facts, events or situation are effects,
obviously we have to consider, also a priori, that the cause that produces them must be

behind of what we are able to observe. This that, der this cc ption, ¢ are
always hidden. Hence, causal explanations of this sort are i iated with
physical sp 1ati not only about the nature of those invisible or hidden causes, but

also with the unavoidable question conceming its place in nature and the way they are able
to operate behind the perceived world.

Now, the problem to define the nature, place and performance of those hidden causes has
giving rise to all kinds of metaphysical doctrines. Some claim, for ple, that the nature of




these causes are not physical but mental; others claim that they have to be understood as
“special” qualities of matter. For some those “special” qualities are mental qualities intrinsic
to matter, for others they are emergent properties of matter. Some claim that causes act like
mechanical powers that "force” things from behind to behave in certain ways when they are
present. For others causes are more like forms (e.g., programs, instructions, codes, etc.)
that somehow dictate (or inform) matter from behind exactly what to do in each concrete
situation. Some place them in the physical world as hidden or occult qualities, forces,
mechanisms or forms. Others takes them out of the world we perceive, and assume that the

physical world is not only outside our perception, but the hidden cause of the so called
‘mental' or phenomenal world.

Obviously each metaphysical doctrine claims to have the correct answer to each one of these
questions, but despite the variety, and sometimes contradicted or even opposite answers
they offer to us, all agree in one point: that independently of how each doctrine decides to
confront the problems related with the nature, place and ways of operation of those causes,
they themselves do not form part of the perceived world. Hence, somehow, all metaphysical
doctrines recognize they have not pirical gr ds to decide which metaphysical answer is
better than the other. Some might be more convincent than others, however, it is never
possible to confinn or refute a metaphysical answer with the scientific data and results. The
reason is obvious: metaphysical doctrines ply usc scientific findings to try to explain
something that is believed to be always and forever behind obtained data and results.

Newton and his followers were probably the first to realize that it was metaphysics who
needed the scientific knowledge to convince people about the plausibility of its answers, but
no the other way around. It most be pointed out that scientific knowledge, that is, the
systematic study of the regularity of natural or experimental processes, can be obtained

independently of the metaphysical concems abut the source of those regularities described
by the scientists.

In fact, what distinguish science from metaphysics is that metaphysicians assume a priori
that all observed ph have a ¢ that bring about, bring forth, create, or produce
them. In this regard, they believe that an explanation is incomplete unless one efficient cause
could be assigned to all observed ph The concemn of science, by contrast, is not to
account for the productive of ph mena, but to discern, under what theoretical or
empirical grounds, certain phenomena occur. In that way, scientists do not care for the
explanation of ph a in terms of sources. What they want is to understand those
regular patterns of behavior that can be detected within phenomena, and the phenomenon is
and has always been for scientists, the beginning and the end of an explanation.
Nevertheless, metaphysical concerns usually are more attractive than scientific explanations,
snd hence, most of the time it is hard to disconnect scientific data and results fiom
metaphysical speculations about the source of the ph To derstand this idea,
some considerations are at stake here, which are exposed in the following section.




b) Teleological explanations

As mentioned above, when Aristotle analyzed the four meanings of the term ‘cause’, he
wanted to explain, not four, but only three different ways of understanding changes or
processes. The first was the spontaneous transitions of matter from one form to another, or
from one place to another; the second was the produced transitions of matter by an external
agent; and the third was our conceptual explanation of what we conceptually think is
achieved with the sp or prod d transitions of matter. Obviously, if we consider
that the third form of explanation is intellectually added when we grasp the final result of the
changes observed on the other two, it is possible to assert, first, that final causes does not
refer to an extra process, movement or change and, second, that for Aristotle there are,
properly speaking, only two observed kinds of changes or processes: the natural or
spontancous, and those that are produced by agents, that is, by efficient causes.

Now, it is important to bear in mind that Aristotle's notion of efficient cause was introduced
to explain those actions that could alter, modify or give a new shape to what he considered
to be a natural or spontaneous behavior. This means that efficient causes are closely linked
with our precise knowledge of natural pr Nevertheless, when Christian theologians
amend Aristotle’s notion of efficient causes, what they pretended to explain was not the
same that Aristotle meant to explain. In order to put God as the first cause, they have to
deny the idea of spont pro in nature and, as a consequence, efficient causes
become to be understood as the general scheme that had the purpose of explaining the
source of all things whatsoever. This difference is important because while Aristotle was
able to identify empirically when and how an efficient cause was operating via the
observation of an altered behavior of a natural process, the Christian notion of efficient
causes loosed that reference and, hence, the explanation conceming the source of both,

natural and altered bchaviors, becomes to be a  subject of speculation. Let us try to
understand why this happens.

When the conceptual structure of the Christian notion of efficient causes mix final with
efficient causes, the explanatory sch of effici < were altered, and the innocuous
notion of final causes began to operate with the model Aristotle reserved only for efficient
causes. This mixture, as we mentioned before, is the origin of the scheme that characterizes
the counceptual structure of what we now call ‘feleological explanations'. This sort of
explanations puts the result of the performance at the beginning of the explanation. As an
outcome of this transgression, the end, that is, the purpose we conceptually assign to the
performance, becomes interpreted as the efficient cause of the performance.

Three different steps are usually involve to counform the explanatory structure of a
teleological explanation: the first consists in giving an accurate description of the behavior
performed by a system; the second, in ascribing an end to explain that performance in term
of final causes; and the third, in explaining the pattemn of behavior performed by the system
as an outcome of the end we previously ascribed to that performance. The latter step is
rather peculiar for two reasons: first, now it scems that the system is the one which has a
puspose of its own, and, second, under this conceptual scheme, the purpose has to be
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interpreted as the causal source of the system’s performance. As a result of this
construction, we obtain that our explanation about what the system achieves with its
performance, now is no longer our explanation, but the intention, desire, goal, etc., that the
system had previously in its "mind" to guide its performance. An historical example might be
enough to illustrate how this form of explanation operates.

During the XV1 and XVII centuries, after a series of careful s and observations,
scientists finally were able to assert that it was the earth which revolve around the sun and
not the sun around the earth. They, in addition, were able to find out that the carth revolves
upon its axis, and that the earth's axis had an angle of inclination. Now, if those scientist
were willing to use Aristotle's form of explanation of final they, indeed, could be able
to tell us that, as a vesult of the revolutions of the earth upon its axis, it is eluded the
possibility that one side of the earth could bum and the other could fiizz, and that the angle

of inclination of the axis of the earth to be gh to explain the variation of seasons.

Notice that, in this example, scicntists describe the phenomenon related with the earth's
movements, and final causes tell us something extra: the explanation of the results that we
figure out are obtained from those movements. Both explanations taken together, in this
case, enhance our knowledge, but scientific descriptions and final causes do not overlap.

However, let us remember that teleological expl tions make a translation of final causes in
terms of efficient causes and that plans, goal, desires, intentions and the like, under this form
of explanation, are to be interpreted as the hidd of the described ph As a

consequence of this procedure we find that William Gilbert (1544-1603), which is
considered the father of the modem science of magnetism, explains the very same facts in
the following way:

The earth perceives the sun's magnetic field, and reagsoning that one side will burn while the other
freezes if it does not act, it chooses to revolve upon its axis. It even chooses to revolve upon its axis
at an angle in order to cause the variation of the seasons (R. Westfall, The Construction of Modern
Science, 1977, p.27).

Gilbert combines the described behavior of the earth with the explanation of what it is
obtained as a result of that behavior. When he combines both forms of exphnntion and
translate them into the scheme of efficient causes, the structure of his "explanation® ¢ 1
Gilbert to try to add something extra: the hidden (in this case psychological) causes that
provoke the carth's behavior. In order to account for those causes, Gilbert has to ascribe to
the earth mental faculties, such as perceiving, reasoning and deliberation, to complete his
efficient scheme. He, evidently, has to assume those mental faculties as responsible for the
earth's behavior, and, hence, he also has to assume that they work as the hidden factors of
its behavior. Clearly, under Gilbert's interpretation, the results obtained from the earth's
movements are interpreted as the effects of the earth's thoughts, intentions, goals, etc.
However, it is important to notice that his form of explanation does not improve the
empirical data and the understanding we previously had about the earth's behavior. Gilbert's
cause-effect structure - provided by the teleological form of explanations - only induces him
to assert that, in order to be able to offer a complete explanations of the earth's behavior, it
is necessary to ascribe to it mental capacities.

11



Now problbly today we might laugh about this ridicule animism, but not necessarily
we d the form of explanation that makes Gilbert to sustain that the earth
had mental capacitics. Most people tend to reject Gilbert's idea simply arguing that is totally
absurd to endow the earth with intelligence. Nevertheless, when psychologists, biologists, or
computer scientists allege that intelligence, or similar mental states, have to be considered as
the cause of the behavior of human beings, brains or computers, what they do not realize is
that they are following the very same steps that conform the conceptual scheme that
characterize the teleological form of explanation Gilbert used to "understand” the earth's
behavior. Unfortunately, and as we will see in the next section, Gilbert’s error not only is
present in the teleological forms of explanation, but in the mechanical thinking as well.

¢) Occult qualities of matter and mechanical philosophy

As we have seen, when metaphysicians try to explain natural movements in terms of
teleological , they have to sustain that the source of observable natural processes
could not be explained unless we accept that matter had tendencies, attractions, desires,
perceptions and all kind of the so called 'occult’ or psychic qualities. Obviously, these
metaphysicians did not distinguish mind from matter, hence, the so called ‘theory of occult
qualities of matter’ has to be classify as ist, in the that it accept only the existence
of one substance: the material. Nevertheless, its form of explanation requires to introduce
those psychic or occult powers to reside inside matter in order to explain the source of the
behavior that, in its view, had a finality of their own. Against this animistic or vitalistic
doctrine of matter the so called ‘'mechanical philosophy' raised.

It is not easy to try to explain in few words what mechanical plnlosophy exactly consists of.
In part because this doctrine is full of mconsnstencles and in part b the people that
work with this doctrine is used to those in i Neve

rthel one fact is that it has

to be considered as the doctrine responsible for the metaphysical distinction between mind
and matter. The source of this distinction is the result of the conceptual effort made by its
founders to climinate all traces of psychic qualities from matter, but without abandoning the
efficient form of explanation that characterizes the Christian thought. Briefly, the enterprise
of hanical philosophers was not, strictly spcaking, directed toward the explanation of a
new d in of pl a, but to offer an alternative way to understand the nature of

matter, and the source of its behavior.

Against the doctrine of occult qualitics, mechanical philosophers sustained that matter had to
be considered indifferent to its changes and mov s. Neverthel they have to confiont
the problem related to the source of those movements and changes that we are able to
observe in nature. This problem could be avoided taking another track of thought: to accept,
as Newton later did, that one thing was to speculate about the nature of matter to explain
the source of its activities, and another to try to understand its spontancous movements
without attempting to go any further. But Newton's option implied for mechanical
phil hers to aband the efficient forin of explanation, something that they were

nt to pt. What they wanted to maintain was that matter, by its nature, did not
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move or change by itself, and that in order for it to move or change, an extemnal force, agent
or cause has to intervene. Unfortunately, in order to uphold that thesis, they have to
confront two closely related problems. The first was to find a plausible way to take out of
matter its psychic characteristics, the second was to be able to explain the source of its
movements preserving intact the effect sch Both probl were confronted in
metaphysical gtounds They began us metaphyslcnl construction asserting, first, that God
created asal with no more qualitics than those that could be
treated geometrically, and second, that it was God that set matter in motion. In this way, the
creation of matter and the source of its motion apparently were “granted” with God (a
metaphysical cause). Nevertheless, the “solution” conceming the qualities of matter gives

rise to a new and unexpected problem: the one that introduce the mind-body distinction. Let
us try to follow the source of this distinction.

The term 'matter’ in this doctrine was not introduced as a collective noun or as a conceptual
definition of the material substance in geometrical terms. This mathematical notion of matter
was considered as an ontological entity, and as such, it has to be taken as the stuff that
conforms all the material objects of the universe. This idea confronts mechanical
philosophers with a discrepancy between the characteristics possessed by material objects
and the objects we perceive, in the sense that, when we perceive everyday objects, we
perceive them with much more propertics that just the geometrical ones. Now, instead of
going back and r ider the fund als that create the inconsistency between matter
and perceived objects, mechanical philosophers decide to add more metaphysical thesis.

To solve the discrepancies between the objects we perceive, adomed with secondary
qualities, and the mathematical matter, for example, this doctrine introduced the idea that
we do not perceive matter directly. According with mechanical philosophers we only
perceive the effects that the movements of matter generate in us through our sense organs
and our brain (Lara, N., Newton: Percepcion y Explicacion Cientifica, 1993). For them, the
movements produced in our sense organs and our brain give rise to our mental perceptions
of objects that pose colors, taste, texture, sound, smell and the rest of the propenles that
usually have been called 'secondary qualities’. In this way, h phil phers, in order
to get ride of the psychic powers of matter, had to put both, psychic and secondary qualities,
inside of our minds, a new substance that has to be introduced as totally different fiom
matter. Once this is recognized, the mind-body problem inevitable arises, combined with a
series of metaphysical consequences which, even now, affect psychological and biological

explanations. To illustrate this point, here, we mention briefly only some of these
consequences.

Granted the existence of two different substances (matter and ind), hanical
philosophers were in the position of asserting that matter is deprived of psychic and
secondary qualities. According to them, material objects produce in us not only the
sensations of secondary qualities, but of different feelings, thought etc. This idea is the
source of the so called ‘causal theory of perceptior?, a theory that is implausible but, at the
same time, impossible to be refuted once we accept its most basic principles (e.g., the
distinction of the two substances, the distinction between the external world and its
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perception, the distinction between primary and secondary qualmes) Among the

q of pting this theory, we find the problem of solip the probl
conceming the existence of other minds, the problem conceming the knowledge of the
external world, the problem conceming the relation between language and thoughts, and
many more.

Nevertheless, once the causal theory of perception is accepted, it is possible to establish that
people tend to mistake the objects perceived through the senses with the material objects
because they only have acquaintance of their perceptions. This “confusion®, in their terms, is
responsible for our believe of matter having color, taste, odor, etc., which, for them, it is a
mistake. In the same way, they also sustain that we project upon matter our feelings,
emotions, desires, etc. Matter, however, has no psychic powers, and it operates
mechanically, that is, without any sensation, plan, goal, intention, etc. The contrast between
teleological and mechanical explanations is settle here, in the sense that, the first is reserved
to explain the human sensations, feclings, desires, etc., whereas the second is concermed with
explaining the behavior of the senseless matter. According to this, the division between
psychological and physical explanations is established for the first time. In principle, we must
accept that the study of minds and of bodies are two totally different ficlds of knowledge,
and that each ficld does not only requires a different forms of explanation but that one is
irreducible to the other. The first explains the source of behavior in terms of motivations,
goals, plans, etc., while the second explains the same behavior in terms of purely physical
movements.

Now, mechanical philosophers assert that anything corporeal is made of particles that only
posses geometrical properties, and that the mechanical movements and arrangements of
those particles constitute the whole physical or extermal world. This idea entails the
epistemic assumption known as 'determinisim'. Determinism sustains that, given a complete
description of the position, interactions, and movements (velocities included) of all particles
at one instant of time, any event, past, present and future, can be predicted. This is, properly
speaking, what constitute the main thesis of the mechanistic point of view of the world
(Camap, An Introduction to the philosophy of Science, p. 217). The acceptance of that
thesis somehow implies to deny, if not the cancellation, of all psychological forms of
explanation from physics.

Nevertheless, within this doctrine we find two different approaches in the mechanical form
of explanation. The first pretends to explain the nature and behavior of any physical thing
only in terms of different arrangements and movements of pnnicles The second, 8oes
further and explain how a world, mmade only of physical panlcles is able to ptoduce in us
different sensations, feelings, thoughts, hopes, fears, yries, expectations, , Y
acts of deliberating, judging, choosing, mouves, intentions, and so on.

Now, let us recall that mechanical philosophers introduce the mind-body problem, the causal
theory of perception, the determinism thesis, etc., in order to avoid the tendency to explain
the source of bodily movements through occult qualities. However, as part of their program,
they seek to explain the source of the context of the mind through the activity of the body.
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Somehow, in order to be coherent with their determinism thesis, they sustained that it is the
state of the body which determines the state of the mind. The problem here is that both, the
mechanical and the teleological forms of explanation preserve the cause-effect relation, and
when we combine this relation with the mind-body distinction, it seems to be more logical to
ascribe to the mind, and not the body, the capacitiecs of choosing, thinking, deciding,
deliberating, to judging, etc.

To solve the inconsistencies derived from the set of metaphysical thesis introduced by
h 1 philosophers, there are three different altematives:

a) The first consist in denying the existence of mental substances and accepting a strong
form of materialism. This entails to assume that all kinds of behavior could be
explained in terms of the effects of its physical conditions. Strong materialism, in this
way, somehow assures the possibility of taking out of matter any trace of mental
capagcities, but it also entails the impossibility to account for perceptlon, knowledge
and all those mental activities that hanical philosophers th tves decided to
put into the mind in order to avoid the presence of occult qualities in matter.
Nevertheless, the assumption of this kind of materialism has to be seen as the
doctrine responsible for the attempt to reduce the study of biological systems to
physics.

b) The source of the second altemative may be conceived as a way to solve the
incompetence of this materialistic position to account for mental capacities. This
altemative introduces, again in metaphysical grounds, a new form of dualism. It
distinguishes biological matter from the rest of matter, and decides to put inside the
biological matter the occult or psychic qualities that originally made mechanical
philosophers to prop the most complicated metaphysical thesis ever constructed.
This altemative is responsible of different vitalistic positions (e.g., naive vitalism,
organismic biology, and emergentism) that give rise to the attempt of reducing d:e
study of the mind to the study of biological bodies. Nevertheless, well
any vitalistic position is nothing more than an amended version of animism.

c) The third altemative is a strong way of rejecting the step back to the doctrine of
occult or hidden qualities of matter that is implied in any form of vitalism. Trying to
be coherent with some of the postulates introduced by hanical philosophy, this
altemnative assumed the mind-body dualism, and tried to offer a plausible way to
solve the puzzle about their form of interaction. However, the impossibility to give a
satisfactory answer for that interaction, can be seen as responsible to give rise to the
study of mind as an entity entirely different from the body. Obviously, it is hard to
understand what kind of entity the mind should be, but it originated the attempt to
split biological from psychological studies.

Clearly, the problems between physics, biology and psychology can be seen as a result of
these three alternatives. All three, in time, have contributed to install biological explanalions
in a very peculiar position, in the sense that biological studies seem to be located right in the
middle of two different forms of explanation: the mechanical and the releological. We
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already talk about the steps that conform the teleological form of explanation. In the next
section we discuss some aspects of the mechanical form of explanation.

d) Mechanical explanations

According with Aristotle efficient causes are only one of the many valid forms of
explanation, that can be used to understand those changes and movements we observe in
nature. Also, it is important to bear in mind that the specific application of Aristotle's notion
of efficient cause has as its reference our previous knowledge of what he calls a ‘natural’ or
‘spontancous’ process. In this way, for Aristotle it is clear that when we observe an
alteration, interruption, modification, etc., of a natural process, we have to search for the
agent that produces it. However, the Christian notion of efficient cause tries to explain,
besides the alteration, interruption, modification, etc., of a natural process, the production
of natural processes themselves. These very last attempt is the one that has to be considered
as the source of the metaphysical speculations that give rise to both, teleological and

mechanical forms of explanation.

As mentioned before, both forins of explanation seek to define what could be the causal
source of all phenomena (natural and produced), and they apply, for that purpose, the
conceptual scheme of efficient causes. However, for the teleological form of explanation all
causal sources have to be interpreted in terms of mental items (e.g., desires, plans,
intentions, etc.),which is not the case for mechanical philosophers. They take good care in
dividing the realm of the mind from the realm of matter. They did not disapprove the use of
teleological explanations to account for the first realm, but they did not accept the idea that
the same form of explanation could be appropriate to explain the behavior of both realms.

Now, we have to recall that the main concern of mechanical philosophers was to find an
altemative way to explain the behavior of matter without the intermission of mental causes
as its source. Although, they were not willing to accept the idea of a natural process and,
hence, they used, as the only valid form of explanation, the efficient cause. However, they
did not use the combination of final with effi < to explain the behavior of things,
which characterizes teleological explanations. Instead, they combined our knowledge of
material causes with efficient causes and, following the deterministic thesis, they simply
assumed that if they were able to offer a complete description of the elements and
interactions that conform certain systems, they could be in good position to explain the

causal source of its behavior.

Some conceptual and methodological aspects must be elucidated in order to grasp the
‘complex conceptual procedure of the mechanical form of explanation. This form of
explanation departs firom the idea that the behavior normally observed in things must have an
efficient cause as its source. From this point of view, they simply assume that the aim of
their research is to account for that source. Using both, scientific and metaphysical
definitions of matter (see Lara, N., Emergence: A tension between deﬁmtional and empirical
propertics, 1995), the most lmponant idea of hanical 1 ions is that the causal
source of a system’s global behavior is completely explamable in terms of the different
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movements of its parts. Two different propositions are mixed in this idea. One is related
with the scientific possibility of describing an observable behavior of a system in terms of
the movements of its different component parts; the other is related with the metaphysical
assumption that the accurate description of those movements can work in the explanation as
the definition of the causal source of the system’s behavior. Some conceptual confusions are
at stake in this last assumption which most be clarified in order to understand the conflicts
between teleological and mechanical explanations.

In general, we use the term ‘behavior’ to refer cither to actions or to movements.
Nevertheless, actions and movements are not synonymous terms. The difference between
this two terms can be illustrated through an example. An arm has the natural possibility to
perforin certain movements. With those possible movements a system might be able to learn
to perform certain actions, that is, certain possible movements which might help us to reach
objects, to move other objects, etc. In this case, the difference between performing a specific
spont mov with the arm and performing that specific movement in order to do
something with it, makes the differcnce between movements and actions. Actions usually are
leamed with experience. They are not spontancous in the same sense movements are.
Nevertheless, once we leamm what is possible to obtain with certain movement or group of
movements, we also leam to perform with those movements the actions that are capable to
give us certain expected results. Notice that when we talk about actions we are using final
causes, and the use of this kind of causes is what let us explain the difference between a
movement and an action. The description of a movement by itself has no final causes, the
action, on the contrary, has to have a final cause, that is, an expected (previously known)
purpose, function, or direction that we can observe and understand as something
conceptually added to the performaunce of the movement itself.

Now, it is obvious that there is nothing wrong with using final causes to explain and to
understand the behavior of a system. As a matter of fact, biologist, engineers, psychologists,
and social scientists, among others, will find useless to make a mechanical description of the
system’s movements through the analysis of their components and interactions, without
knowing the function, goal, or task of their system’s behavior. Unfortunately, the
advantages and richn of mechanical descriptions has not been well understood, mostly
because it has been used to assert that the mechanical description of the elements and
interactions that the system needs to perform a specific movement, not only is the
mechanical description of the system’s action, but the most reliable way to u'y to reduce
teleological forms of explanation to hanical planations. This belief arises simply
because once we know the purpose or result of a specnﬁc behavior, it is always possible to
describe the movements of the parts as if each one of them has the “knowledge™ of what to
do to fulfill the purpose of the action (Rosen, 1985, klir, 1991, Kampis, 1991),

However, if we stress the distinction between the mechanical description and the mechanical
form of explanation, and understand that mechanical explanations use the mechanical
descriptions to explain the source of both, the movements and the actions, we find that
within mechanical explanations c ist three attitudes: one conceptual, other scientific, and
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another metaphysical. The conceptual aspect is related with our understanding of the end of
certain movement or group of mov s; the scientific aspect with the analysis of one
movement performed by a system in terms of its different parts and its different minute
movements that makes the general movement possible; and the metaphysical with the idea
that the description of the parts and the interactions associated with the global movement is
the explanation of the causal source of the global movement performed by the system.
Obviously, the analysis of the system is susceptible to give rise to different levels of
mechanical descriptions (e.g., physical, chemical, electrical, etc.), but that description is not
the explanation of the causal source of movements. Here, it secems to be necessary to
remember one simple fact in order to grasp the difference between the scientific and the

metaphysical statement.

It is more than obvious that in order to be able to move an arm it is necessary to have one.
In the same line of thought, we may say that in order to move the arm, it most have all

y mechanisms that permit us to move it. Thanks to science we all know that if some
of those mechanisms are not working the way they normally do, it is understandable that the
arm probably will not perform those movements that in the common circumstances we
expect it to be able to perform. Nevertheless, to accept that the normal performance of the
mechanisms of the arm, at any level of description, are necessary to move the arm, is not
equivalent to say that the causal source of the movement of the arm are its mechanisms.
Unfortunately, this causal statement is the one that transform scientific descriptions into
metaphysical expl ions. To stand the roots of this misunderstanding we have to
consider other metaphysical problems usually implicated in the mechanical formm of

explanation.

Generally, those who ploy the mechanical form of explanation tend to introduce in the
mechanical descriptions two foreign conceptual mistakes. The first is the tendency to think
that through the scientific description of the mechanisms it is possible to explain both,
actions and movements; and the second is that when they are able to describe in scientific
grounds, let us say, the movement of an arm in terms of the movements of its muscles,
tendons, nerves, brain activity, etc., they tend to believe that the accurate description of
those mechanisms have to be understood as the “discovery” of the causal source of the

action performed by the arm.

Obviously, mechanical descriptions and teleological explanations are mixed here, and as a
result of this misleading mixture, it is common to find researchers questioning themselves
about how is it possibility for pure physical elements and interactions, deprived by definition
of mental capacities, to “decide’” the sequence of movements and interactions that the
system “needs” to perform in order to obtain the “desired (resulting) action. What those
researchers do not understand is that questions of this sort arise only when we put our
knowledge and interpretations of the expected action result as something previously and
intemally (mnentally) determined by the system or its component parts. Unfortunately, as
mentioned above, this step is the origin of the so called ‘mind-body’ problem. In recent
times, there are people that believe that in order to avoid this problem, it is enough to
simply declare themselves materialists. What they do not realize is that with this label they



are solving nothing, rather they are taking a step back to the all doctrine of occult qualities
With this doctrine behind the interpretations of their scientific data and results, they think
there is no problem asserting that chemical elements, molecules, enzymes, genes, neurons,
brains, computers, etc., are things capable to think, decide, or plan their actions.
Neverthel when bers that the aim of teleological and mechanical
explanations was to account for the causal source of everything, and ingenuously ask for
the causal source of those mental capacities ascribed to matter, the so called ‘marerialists’
(mental) qualities have to be

try to solve this puzzle arguing ecither, that those occult

understood as emergent properties of matter, or they claim that we do not know yet alf the
complexity of the mechanisms under study. Both excuses allow people to leave aside the
healthy effort of periodically reconsidering those ions that may give rise to all kind
of problematic interpretations with answers or pseudo-hypothesis that are more akin to bad

metaphysical fictions than to science.

Now, if we detect metaphysical fictions in our explanations and are able to take them aside
of our interpretations, nothing really happens with our scientific data and resuits.
Nevertheless, the case is different when it is our own form of explanation the one that makes
those metaphysical fictions y to app in our interpretations. In this case, we are in
trouble, most of all because now it becomes essential to revise, not our data and results, but
the very conceptual foundations that are giving rise to questions that make us look for
eclements or mechanisms that do not exists. Think in Gilbert’s example. His scientific data
and results were accurate, but his interpretation was not. His form of explanation take him
to endow matter with psychic powers, and the only way to avoid those psychic powers
consisted in the revision of his own aim: to explain the causal source of the easth’s behavior.
Now, let us think in the case of those who take, let us say, life, intelligence, consciousness,
etc., as properties or characteristics of some systems. If this people use the mechanical form
of explanation, they will be impelled to try to find in the system those clements or
mechanisms that could explain the causal source, not only of the thing itsclf, but of the
behavior that make us call them alive, conscious, or intelligent

What they probably do not notice is the fact that the analysis of the system will never reveal
the causal source of the system, neither the elements or mechanisms that makes a system to
be alive, conscious, or intelligent, because of one simple reason: those properties or
characteristic are not physical (neither mental in the substantial sense). They are, properly
speaking, only the adjectives we normally use to classify certain kinds of behavior.
Unfortunately, when people mistake adjectives with substantives, and take those adjectives
to be part of the components of a systems that display certain behavior, then, they tend to
classify them as alive, conscious, or intelligent, and try to find in those systems the physical

or mechanisms, that give them those panlcular properties or
1 nts or me i capable to

or mental elemeats,
characteristics. The trouble here is that there are no
explain the nature or source of those properties or characteristics. The reason is obvious: the

reference of those ‘“properties™ or “‘characteristics™ belong to the description of the behavnor,
[ '
y the 1

not to something that the system contains. Nevertheless, those who
form of explanation will always think that their rescarch is incomplete until they could be

o
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able to discover the mechanisms of those properties or characteristics that are impossible to
find. An example might illustrate what is at stake here.

In the famous article called “‘Behavior, purpose and teleology” (1943), we find three
eminent researchers, Rosenblueth, Wiener and Bigelow, looking for the mechanism of the
brain that, according to them, could be the source of voluntary acts. These authors assert the

following:

‘The basis of the pt of purp is the of *‘vol y activity”. Now, the purpose of
voluntary acts is not a of arbi Y ion but a physiological fact. When we perform a
voluntary action what we select vol ily is a pecifi not a specific movement. Thus, if

we decide to take a glass containing water and carry it to our mouth we do not command certain
muscles to contract to a certain degree and in a cenam sequence; we merely trip the purpose and
lhe reaction follows ically. Indeed, experi | physiology has so far been largely
of laining the hani of vol y activity. We submit that this failure is due to
lhe facl that when an experlmemer stimulates the motor regions of the cerebral cortex he does not
a ion; he trips eﬂ'erem “output’ pathways, but does not trip a purpose, as
is done voluntarily (Repnmed from Phil phy of Sci Vol. 10, No. 1, January, 1943, p.19).

In order to explain how the arm moves to reach a glass of water and take it to our mouth,
these authors offer two different kinds of explanations: the first metaphysical, and the
second physical or, as they put it, physiological. In their view, the most important one is the
first, not the second, because what they want is not the physiological description of how the
muscles of the arm are contracted to a certain degree and in a certain sequence, neither the
description of the activity of the motor regions of the cerebral cortex conmected with the
movements of those muscles that have to be contracted to perform the action. What they
want is the explanation of the mental causes that ‘trip the purpose” of voluntary acts.

Now, under their interpretation what they are calling a ‘voluntary act’ also has two
references: the physical movements that fulfill the action, and the mental state that ‘trip the
purpose”. In the light of this interpretation there are two different kinds of actions: the
physical one, which in this case is the movement of the arm that reaches the glass and take it
to the mouth, and the mental action, which according with them is the volition that trips the
purpose before the movement of the arm takes place. What they do not have clear is that,
even if we accept the existence of the mental action as the source of the physical action, the
success or failure of the physical action does not depend on the ‘volition’ or “purpose” of
the mental act. It depends on the final result of the physical movement, because the reference
of a purpose is not a hidden mental state, but the result that is expected to obtained when we
when certain movements (or changes) are performed (or take place). As a matter of fact, it
is dubious that we have to choose a purpose voluntarily before performing the movement of
the arm to reach a glass of water. Normally once we learn how to move the arm to reach a
glass of water, we simply do so automatically, as these authors somehow recognize.
However, if the movement of the arm succeed in reaching the glass of water and someone
ask us if the movement was voluntary or not, we might be inclined to say that the act was
‘voluntary’, not for describing a mental act, but to express that we performed that
movement in order to reach the glass and that our performance succeeded. Notice that the
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term ‘voluntary’ is applied afterwards, not before the movement of the arm succeeded in
reaching the glass of water. Yet, if the movement of the arm instead of reaching the glass
throws it, two thing happen: the first is that we will explain the failure of the movement
saying that the final result was involuntary; the second is that the involuntary act of
throwing the glass does not invalidate the purpose of the movement, it just compares the
obtained result with the expected one. This only means that both, voluntary and involuntary
acts do not depend on mental decisions, choices, desires, etc., but on the result we obtain at

the end of our performance.

Nevertheless, voluntary (mental) acts are introduced by these authors because, under their

explanation, they nced a purpose as the cause of the perfor The probl is that if they
pt that voluntary acts can work in the expl ion as | sources, they have to accept

that involuntary acts also can work in the explanation as causal sources. This happens
because they distinguish between the voluntary selection of the purpose (the mental act) and
the physical act that, according to them, follows from that selection. It is not clear how these
authors could be able to explain the failure of the mental purpose to keep the causal link
between mental and physical actions. However, our point here is that they need to introduce
mental acts because they believe there must be a purpose behind those performances that
succeed in accomplishing a particular task. Those purposes, however, add nothing to the
explanation of the behavioral performance.

Unfortunately, when people takes a purpose to be a mental state, and interprets it as the
causal source of the behavior, they are committed to introduce not only more mental states
to explain the source of the purpose (e.g., volition, selection, etc.) but also an agent capable
to perform those mental states before the behavior is carried out. That is why in the
conceptual construction of Rosenblueth, Wiener and Bigelow a metaphysical agent has to be
introduced to select or to choose a purpose “‘voluntarily”. Obviously, they were not able to
specify who and where that agent is, but they needed that agent to suppoit what they were
trying to say. Yet, one thing is clear, their agent has to have mental capacities to decide, to
choose or to select the purpose. Therefore, they have to employ a metaphysical doctrine to
account for the relation between mental and physical acts. The important result is that, in
one way or another, the mind-body dil is bedded on their interpretation and,

unavoidable, it has to be confroated.

On the other hand, probably trying to avoid the acceptance of the mind-body distinction and
of mental causes as the source of the performance, these authors assert that “the purpose of
voluntary acts”, at least in the case of human beings, “is not a matter of arbitrary
interpretation but a physiological fact”. From their paper is hard to understand in what
sense a purpose could be considered as a physiological fact. It is enough to remember that
everything we can talk about falls into certain broad classes or categories. These categories
allow us to clucidate when a statement is true, false, or meaningless. In this case, saying that
purposes are physiological facts seems to be as meaningless as saying that Napoleon is a
prime number. In both cases there is a category-mistake involve (Hospers, p. 88). However,
if we assume that these eminent authors are using the term ‘purpose’, not in its normal
meaning, but to refer to some physiological fact, what we could expect from them is the

21



description of that physiological fact to understand their reference to the term ‘purpose’.
They acknowledge, however, that there are no empirical basis for such physiological fact,
but they must postulate its existence to support their own statement.

Despite this, what seems to be clear is that they are assuming two things: first, that even
when physiologists have been incapable to find and to explain the physiological mechanismn
of voluntary activity, that mechanisin should exist; and, second, that one of the aims of
physiologists is to seek for and to explain that mechanism. What they do not realize is that
the mechanism they are looking for is exactly what we are calling a ‘metaphysical fiction’.
The problem with these fictions is that they are not harmless, they contribute to distract the

efforts and resources available for the physnologlst and, also, to convince them that

somewhere in the brain, neurons, ch al s, atoms, parucles or their interactions

there must be the physiological el s or mechani that give rise to voluntary acts.

This is a problem because, given the distinction between movement and voluntary activity,
and the assumption that both are physiological facts, this authors suggest that it does not
matter if physiologists have been able to find all the physiological elements and their
interactions, needed to describe a movement or the sequence of movements that are
performed when we reach a glass and take it to our mouth. Neither it matters that the
information derived from that knowledge is the relevant one to explain not only the success,
but some mechanical failures to perform that or similar movements. They do not want the
explanation of movements, neither the physiological description of those movements, which
is all that physiologists need and are going to be able to find. What matters for them is to
seek for the explanation of the physiological mechanisms that, according to them, give rise
to mental acts, a topic which is far distant from the scientific research. Let us try to

understand why.

Rosenblueth, Wiener and Bigelow not only added mental < to the expl ion of the
final result of the movement people perform when reaching a glass, they also committed
themselves to the idea that those mental causes have to have physical causes. In their view,
hence, one task of an experimenter is to find the physical causes of mental causes. If we
recall Gilbert’s example, what we had was an earth having mental faculties, which, according
with Gilbert, are postulated to explain the capacities of the earth to ‘perceive” and
‘“reasoning’’ to choose the proper movements that are nceded to avoid that one of its sides
could bum and the other frizz. Following Rosenblucth, Wiener and Bigelow, it will be
reasonable for them to ask Gilbert for the explanation of the physical mechanisms that trips

the earth’s ‘purpose™.

It is obvious that Rosenblueth, Wietner and Bigelow are not talking about the earth, but
about the brain, or something related with the physiology of the organi Neverthel in
both cases, we find the idea that in order to explain the final result of an activity as a cause-
effect relationship, mental faculties have to be considered within the physical objects. In the
case of Gilbert, the introduction of those mental faculties were enough to explain the earth’s
behavior, but in the case of Rosenblueth, Wiener and Bigelow something else was needed:
the explanation of the mechanisms that give rise to those mental faculties. The result is that
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above one metaphysical fiction (the mental facultics of objects) another metaphysical fiction
is added: there are mechanisms that trip those mental faculties. Well understood this might
sound absurd, nevertheless, we still find people trying to locate the physiological, or
physical, mechanisms that cause things to be alive, to perceive, to think, to decide, etc.

Behind this kind of research we find at least five different assumptions to justify the idea that
there has to be physical mechani to t for proc that strictly speaking the very

theory that postulate their existence does not consider them physical.

a) The first relates to the idea that behind all physical object there is a substance that gives
them not only their particular shape (their formal cause) but their particular mode of
behavior in certain ways (their material and efficient causes).

b) The second is related to the belief that supports that the world we perceive is made of
matter, assumption that we is responsible for the introduction of the mind-body

distinction.
c) The third relntes to the idea that the observable behavior of all bodies has to be

d, and explained, in terms of the result of certain kinds of processes, states, or

movemcnts that belong to the substances that conform them.
d) The fourth is related to the idea that in order to explain the so called ‘purposive’ or
‘teleological’ behavior, it is Yy to ider two different kinds of processes: the

physical and the mental.
e) Finally, the fifth is related with the idea that, maybe in time, scientists will be able to

explain the so called ‘mental processes’ in termns of material causes.

Unfortunately, this last pretension takes us nowhere, in the first place because, as Aristotle
well recognized, the description of an object in terms of its material causes tell us notlnng
about its efficiency, and second, because the only way to explain teleological pr in

terms of material causes is accepting the theory of occult qualities in matter, a theory that
h w d to discard.

was exactly what hanical philosophers
As we mentioned before, Newton and his followers were probably the first to recognize that
neither the theory of occult qualities, nor the search for material causes could explain us
something about how in fact things spontaneously behave. That is why, for him as well as

b ds, the

for others, it was more than enough to study, in theoretical or vable gr
regularity of natural or exp tal proc to obtain a complete scientific account of the

phenomena under study. Nevertheless, neither in Newton’s time, nor in ours, people has
been able to avoid the temptation of trying to add a metaphysical explanations conceming
the causal source of natural phenomena. To illustrate this idea, in the next section we

introduce ourselves in our last forn of explanation: the physical one.

8. Physical explanations
For its mathematical treatment of matter people easily tend to confound mechanical
i However, mechanical philosophers conceive

philosophy with the New
matter as a substance, whereas Newton conceive it as a definition. This difference is
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important because when we think of matter as a definition we are not saying that things arc
made of matter, but only that we are stipulating what properties, or characteristics, are
enough to rightly call something ‘material’. This means that while mechanical philosophers
were impelled to consider matter as an extra thing behind the perceived objects, for Newton
the term “matter’ was simply a concept to defined what he was going to consider a physical
body, not the extra object, or substance that conform the perceived world. Taking in
considerstion this distinction, we may say that Newton’s mechanics do not have to face the
problem conceming the difference between perceived and physical objects, a problem that is
the source of the mind-body distinction. Neither he had to accept the ontological
compromise of sustaining that things are made of matter, which is the origin of the doctrine
call ‘materialism’. As a matter of fact, Newton never pr ded to reduce the study of
everything to physics, but only to define the most basic principles and concepts to derive the

laws of movement of what he defined as a physical body.

In this respect, it may be said that while the concem of mech 1. philosophers was
concentrated in finding out the elements or interactions that, according with their
expectations, were nec Yy to explain the causal source of a system’s behavior, the
concem of Newton’s mechanics is concentrated in finding out if all the solids, liquids and
gascs that is possible to find in bodies (whether alive or not), share the same basic properties
which define a physical body, and if all of them naturally follow the very same rules or laws
of movements when no external agent intervene. Understanding this contrast, we may say
that Newton, in a sense, is much more akin to Aristotle than to mechanical philosophers.
Nevertheless, the resemblance between Newton and Aristotle should be taken carefully,
hence, some important remarks seem to be at stake here in order to grasp the originality of
the Newtonian form of explanation, particularly with that related with his idea of natural

movement.
Let us start by considering that Biology predictive power usually requires the knowledge of
the regular patterns of behavior that favor a system to reach certain ends. By contrast, the
predictive power of physical description lays not on the knowledge of the finality of the
system, neither in the component elements of the system, but rather on the knowledge of its
movements, whether they have an identified purpose or not. Based on this reflection, we
would like to point out that the difference between biological and physical interests lays in
the fact that the study of the first is closely related to the understanding of actions, whereas
the study of the second is closely linked to the understandmg of movements. Obviously, the
ion of actions, and the knowledge

knowledge of movements always enh € our ¢
of movements not only is independent of our knowledge of actions, but it is more basic and

general than our knowledge of actions.
Aristotle was more a biologist than a physicist, thus, he was more concemed with the
understanding of how particular things, or classes of things, spontaneously behave towards

. For him, for

centain end, than in the analysis of those general movements they obey

example, it ,was very important to recognize the morphological variety between different
in order to be able to predict the final state or result of those

seeds, embryos, organs etc., i
things or classes of things he was studying. Unfortunately, the empirical procedure of his
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biological spirit prevent Aristotle from looking finther in the theoretical realm of
generalities, which was necessary for the foundation of a good physics. Let us try to explain

this idea in more detail.

The empirical observations of the movements of heavenly and terrestrials bodies, made
Avristotle think that there was no relation between them. For him, it was more than clear that
the natural tendency of the celestial bodies were the circular lines, while the natural tendency
of terrestrial bodies were the straight lines. On the basis of his empirical observations,

Aristotle concluded that there were two physics: the celestial and the terrestrial

In order to put together both physics Newton questioned the very idea that the plain
enqnncal observation were enough to make us recognize the difference between natural and
pr d mov s. It could be possible that the movements we observe in the heavenly
and terrestrial bodies were not as natural as Aristotle thought. With this reflection, Newton
began to speculate about what movement or patterns of movements could be enough to link
the behavior of both, the celestial and the terrestrial bodies. The history tell us that the fall of
an apple was his inspiration, but a lot of theory has to be introduced in order to explain the
relation between the fall of a terrestrial body with the observable movements of heavenly
bodies. Based on Galileo’s studies of fiee fall, Newton thought that if the fall of the apple
were not stopped by the earth’s surface, and given ideal conditions, the apple will
spontancously continued its trajectory at constant speed in a right line. But once the apple is
stopped by the earth’s surface, it will continued in its state of rest until something moves it.
This reflection gives rise to the principle of inertia, a principle that we have to recognize was
not conceived observing the movements of bodies, but form idealizing condition incapable of
being realized in fact. Nevertheless, these conceptual principle has to be considered the
comerstone that helped Newton to derive not only his three laws of motion, but the frame of

reference that serve him as the point of departure to link celestial and terrestrial movements,
ible mov ts that can and cannot be perform by

as well as to understand those pc
bodies, whether alive or not.

This principle asserts that bodies, by definition, do not change spontaneously their state of
rest or uniform motion in a right line. Behind this principle Newton is sustaining two
important things: the first is that motion and rest do not require a cause or a force to be
explained, he considered both the natural tendencies of bodies; the second is that when we
observe that a body is not in its inertial state, it is possible to deduce (or in his terms, infer,
in theoretical grounds), that the body in question has been affected by a force (Newton,
Principia, definition 1, p.2) notwithstanding how that force is going to be defined.

Through the principle of inertia Newton put natural movements, efficient causes and forces
as part of a theory, meaning that the conceptual structure of the physical form of explanation
does not follow the Aristotelian tradition of the four causes, neither the Christian tradition
that reduces all forms of explanation to the cause-effect relationship. The physical
explanations take the form of an if-then relation, in the sense that only if we accept what the
principle asserts, we may conclude whatever is derived form that principle.
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In order to avoid confusions, it is important to keep in mind the difference between a
conditional statement that takes the form of an if-then relation and those statements that take
the form of a cause-effect relationship. The first establishes the relation that holds between
technical concepts (i.e., definitions that fix in advance the limits of the meaningful use of a
concept), and objects or facts. The second is a temporal relationship that holds between
particular object or events, where one of them is said to be the source of the other. Here we
pr an ple to clarify the difference between these two kinds of statements.

In the case of the principle of inertia, Newton asserted that any body that is not in a state of
rest or of uniform motion in a right line, has to be considered as not being in its inertial state.
Notice that Newton did not mean that at the beginning of time every body was in its inertial
state, because saying that would introduce him in a temporal relation about the state of the
world in some time, and the change of state of the world in another time. Not only that, but
also Newton get the compromise of using the cause-effect relationship in order to be able to
explain the source of that change of state, something that he clearly wanted to avoid. As
mentioned before, cause-cffect relations are always temporal relation between objects, facts
or states. But the principle of inertia does not establish a temporal relation between object,
facts or states. Newton is talked about any object, and he established relations between his
theoretical principle and the observable behavior of object. This last remark is important
b the Ne ian form of explanation does not deal with particular things or events, a
restriction that conforms one of the most important characteristics of the cause-effect
relationship. It only deals with the behavior of things of events, whatever this things or
eveuts are. Newton, first, just gave us the definition of the concept, or principle to identify
when something is, or is not, in its inertial state. Given this reference the if-then relation
could be established between the defined behavior and the one being observed.

It is clear when that with tenins like ‘inertia’ and ‘force’, Newton only asserted that if, for
example, the motion or traycctory of the moon and the planets were different form a stright
line, it was possible to “infer" (deduce from his definition) that those bodies were not
following the pattem of behavior the principle of inertia states. Only in that sense, it is
possible to assert that the observed behavior of those bodies are affected by a force. He
called the force that deviates planets from its inertial state ‘gravity’. However, notice again,
that gravity was not conceived by him as an efficient cause (i.e., a power, or an active
agent), but only as the appropriate inferred postulate to explain and predict the motion of the
moon and the planets. He established, in theoretical and empirical grounds, some constant
relations between the inferred force of gravity and the planetary movements. But gravity was
not postulated to explain the source of the planetary movement, only the relation that holds
between a theoretical definition (inertia), the observed planetary mov s, and the
inferred force (gravity) that permit us to calculate the of deviation of the inertial
o of th bodics. Nothing more is implied in this form of explanation.
The if-then relations does not deal with what is behind of what can be observed, as the
cause-cffect relation has to do. It deals with the possibility to explain and predict how, in
fact, things behave. However, the problem of understanding the structure of physical
explanations is that it is always possible to translate them into a cause-cffect relationship.
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Mechanical phil phers, for ple, conceived gravity as the explanation of the source of
the planetary movements. This might seems innocuous, but when we understand gravity as
the sowrce of the planetary movement, gravity looses its status of explanatory force and
becomes an ontological agent. When doing this, it does not matter if the concept of gravity
help us to explain, measure and predict many observable movements. Metaphysicians would
like to go even further and require the explanation of the nature, place and ways in which
gravity operates on bodies to produce the observed phenomena. In this case, Leibniz (N.
Lara, Materia, Newton y Espacio Vacio, 1992), among others, wanted Newton to explain if
gravity was conceived by him as an occult quality of matter, or as the effect of a non yet
discovered mechanism that pull or push the inertial trajectory of those bodies. Newton's
answer to that request was the following:

. 1 could not d-scovcr tl\e cause of these propeﬂles of it [gravity]) from phenomena. For 1 flee from

1 or of i They are harmful and do not engender
sclenee And it is enough that yavnty hould really be gr d and act according to the laws which
we have explained, and st suﬂ'lce to account for all the i of the celestial bodies and of
our sea. (1.B. Cohen, Introd to N 's Principia, p. 243)

6. Conclusion

Among the different forms of explanation we have studied in this paper, we found three

traditions:

a) the theory of the four causes introduced by Aristotle;

b) the Christian tradition that gives rise to two forms of explanation: the teleological and the
mechanical; and

c) the Newtonian tradition, which is said to represents in our time the prototype of the
scientific form of explanation.

Obviously, teleological and mechanical forms of explanation go far beyond Christianity.
However both forms of explanation are unavoidable linked with the Christian thought and
particularly with its compulsion to try to explain the source of everything through agents
(named them God, Nature, Mind, Matter, Evolution, Movements, Processes, Forces, etc.).

Based in our discussion, we my conclude that the only tradition that systematically
introduces conceptual problems is the Christian tradition. Nevertheless, it is the most
fashionable in our time, and the other two almost systematically tend to be interpreted at its
light (see Lara, N, Emergence: A tension between definitional and empirical properties,
1995). This has provoked the belicve that the kind of explanation science should provide has
to be done based only on two alternative forms of expl ion: the teleological and the
mechanical (Camap, 1966, von Wright, 1974, 1971, Hospers, 1967, Rosen, 1985, Klir,
1991). Both forms of explanation have embedded the idea that it is never enough to
understand the behavior of nature in terms of its regularities. Both want to explain the
source of those regularitics. It has been established, on the one hand, that teleological
explanations aim to account for the causal source of those regularmes in tenns of purposes,
intentions, desires, etc., and, on the other hand, that h ions does not
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represent a solution to that attempt, because they aim to account for those alien mental
purposes, intentions, etc., in mechanical terms. We may conclude, then, that teleological
and mechanical explanations of mental causes takes us nowhere. It is enough to comprechend
that once we understand what can be obtained by doing certain movements, we should
avoid the tendency to add to that behavior that end as its cause. Ends are nothing more
than our predictions or expectations of what the result should be, and not a mental cause. In
this sense, it is futile to search for mental causes inside nature to explain the results of its
behavior, and it is not only futile but absurd to seek for the physical mechanisms underlying

those mental causes, which, by the way, does not exist.

Now, the success of mechanical explanations over other kinds of explanations, particularly
in biology and engineering, has been the introduction of the modality that consist in offering
different levels of mechanical descriptions related with the performance of actions. These
descriptions indeed help us to understand how different elements and their interactions are
combined to execute a particular mov t or ¢ of mov s, and, without doubt,

the knowledge of those mechanisms are very enhghtemng to find, repair, control or predict
some failures or deficiencies that prevent, abstruct or interrupt the normal execution of
those movements. Unfortunately, the artificers of mechanical descriptions were unable to
realize the richness of their own contribution. They introduce this kind of description trying
to find inside the system the purpose of its actions. Looking for purpose their contribution
looses its explanatory power and makes people believe that maybe in the future they will find
the appropriate terial ¢ or mechani to explain the source of perceptions, desires,
intentions, etc. The cost of this metaphysical dreamn has been immense, not only for the waist
of lives, risourses and time, but also in terms of the impediments it imposes to help scientist
from understanding what they are looking for, and, also, what exactly they really are

achieving through their own research:
a) the explanation of the mechanisms that the system needs in order to be able to perform

certain movements, or ]
b) the explanation of the mental and physical causal source of those movements.

Obviously, scientists are capable to look, find and explain the first, but for reasons that we
have already given, they would not be able to explain the second.

On the other hand, for us it is clear that between mechanical descriptions, Aristotle’s theory
of the four causes and Newton’s form of explanation there is no conflict of interests.
Aristotle tradition seems to be the most suitable way for understanding, linking and
explaining many of the complex aspects related not only with the studies of biological
systems, but with all those systems that, in one way or another, require our knowledge of
the final result of their behavior. We have seen that our knowledge of final causes requires
the collaboration of different forms of explanation, and that the correct use of final causes
us with accepting the existence of mental causes.

d not compr

In regards to the Newtonian tradition, it simply does not work with final causes, and its form
pl tion. Neverthel

of explanation does not need the collaboration of other forms of
it does not mean that we are, or are going, to be able to explain everything with physical
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laws and concepts. As we have scen, physical laws and concepts do not tell us how different
systems might, or should, behave in normal conditions. What they tell us is that whatever a
system might be able to do, it cannot trespass the limits prescribed by physical laws. In this
sense, it does not matter if we are talking about hesvenly bodies, molecules, stones, apples,
animals or human beings, we can be sure that all of them respond to the laws of movements
in the very same way. In this sense, our knowledge of the physical laws can give us a good
platform to understand, not what the system in fact is capable to do, but only the limits of its
performance. The most fantastic enterprise that we might be able to imagine as workable,
has to be supported by the knowledge of the limits imposed by physical laws. In this way,
we masy say that onc of the most interesting characteristics of the physical form of
explanation is that it does not distinguish differences between different kinds of systems. All
of them are treated as mere physical bodies, and the physical laws only tell us the limits of

their doing.

Nevertheless, most disciplines need to know apart of what physics demarcates, what in fact
their systems do or are capable to do, under normal or experimental conditions.
Furthermore, other disciplines need to know what exactly is, or is going to be, achieved by
their systems at the end of their performance. In this case, physics is mute, and we require

other forms of explanation.

As mentioned above, with the theory of the four causes, Aristotle provided us with three
different, and perfectly compatible forms of explanation to understand and predict both,
natural and produced processes of specific systems or classes of systems. Mechanical
descriptions somchow can be secen as the method needed by Aristotle to understand the use
and application of material M ial for Aristotle were nothing more than the
description of the elements than conform a system. Mechanical descriptions enhance that
notion incorporating, in addition to the knowledge of the clements that conform a system,
the knowledge of their interactions. With the help of mechanical descriptions we are now in
the position to explain not only produced changes in terms of efficient causes, but failures in
some previously known performance in terms of lack of elements, or in terns of alterations -
in their interactions. With this in mind, the following example might iltlustrate how different

forms of explanation collaborate with each other.

Think in a comwputer. We know what a computer is able to achieve when we are using it,
that is, we know its fina/ cquse. Imagine, that suddenly the computer does not do what we
expect it to do; let say, that we cannot tum it on. The first thing we might try to do is to
find the material cause, that is, if a physical element is damage, broken, out of place, etc. If
it is not the case, we can take our machine with an expert to check its circuits. Obviously the
work of the expert consist in making a mechanical description of the machine to try to find
what is wrong with it. In order to be able to make a mechanical description the expert will
neeod, first, the wiring diagram of the system, that is its formal , and d, to know
its dynamics, that is, its normal performance. Let say that after checking all its physical parts
and its interactions what he finds out is that the computer’s fuse is broken. If our computer
is in good hands, after finding the materisl cause, the expert will try to find out what was the
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efficient cause that broke the fuse. In this case, his knowledge of the ph_wical laws can
provide our expert with good clues to find it out.

With this example is easy to sec how different forms of explanation can be used to find an
answer to our questions. We usually may combine them in order to understand the work not.
only of artificial systems, but of natural systems as well. Our understanding of their normal
performance, their clements, and their interactions, as well as the final resulkt of their
performance arc necessary for us to be able to predict, control or repair themv. The oanly
question that we have to learn to avoid is the one related to the causal source of matural
process. In this work we have tried to show that conceptual problems only arise when we
introduce this kind of questions. They, indeed, are very attractive, but we have to leam
from Newton that q ions of th sort engender metaphysics, but no science.
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Absiract

This book is the result of 2 mesting where newroscientists and compuies scieatils
explored the possibility of developing common ground fos the study of imtelligent
behavior in animals and:machines, Here, we analyze some of the methodological
obstacles that cresie conflicis among the different disciplines that form Cogaitive
Science. Our 2im i5 1o set fonh specific methodological contiderztions that might Jead
fowards the amelioration of the Isolation Problem which resuls from the fact that each
area of Cognitive Science has been developed in almost complete independence of the
others. We argue that Isolation Problem has bee in great past genessted by the misuse of
linguistic terms associated with mental events,

1. Introduction

Cognitie Science is the name given 1o a group of disciplines that share 2 common
concern with the understandinp of intelligent behavior in humans, animals, and machines,
under either the serial or puraliel information processing paradigms. Some of the
disciplines that have participaied in Cognitive Science are Cognitive Prychology.
Computer Science (Anificia) Inteligence), Linguistics, Phikosophy, and Neoeoscience
(Asbib, 1989; Simon, 19B1; Simon and Kaplan, 1990; Stillings et al., 1989). Although
everybody keeps in perspective that the main goa) of Cogeitive Science is 10 understand
the causes of inkelligent behavior, different fields seek differest kinds of cavses (e.g.,
mechanical, linguistic, or mental) and, thus, use different research methodologies. This
gives Cogrilive Science the richness of a broad interdisciplinary field 3nd, 21 the same
time, it also creates the problem of reconeiling 3 variety of methodologies with very
different points of view with respect to:




2) the kiad of processes that are rélevant and, therefore, have 10 be examined leg. 2
program, the dynamics of the cenizal nervous system [CNS], or a mental process);

b) the approsch one peeds 10 apply (eg., computstional, neutophysiological,
prychological bogical, or gravmatiail); ed

€} tha strategy that has do be bollowed (e, top-down, bettom-up, or middieou?).

This diversity of methodologies yields a situation where we have a sef of aress
that give different kinds of causal explanations for intelligent behavior (ie.,
explanations given in computational, neuronal, or mental terms). This multiplicity
of apptoaches, methods, propesals, and cntologies has given rise to the unavoidable
tendeacy fo generate data and knowledge in each discipline without taking into
consideration the other disciplines and their respective results. Thus, each area has
been developed in almost complete independence of the others, generating in this

. way what we have called the Isclation Problem (Cervantes-Pérez, 19%9).

Another source of the Isolation Problem comes from different explanations,
mainly in Cognitive Psychology, Neuroscience and in Artificial Intelligence, whese
people has felt the need 1o tun to some kind of metaphysics in order to relate
mental terms with neuromal dymamics and computational programs.
Unfostunately, the recourse to metaphysics to put together accepled outcames in the
different branches of Cognitive Scienc has led 10 the urexpected result of bringing
into the very soot of Cognitive Science the intractable philosophical question
known as the mind-body problem. This problem is still gn unsolved philosophice!
puzale, and has been imported into Cognitive Science by the use of mental
terminclogy without precise definitions (see belotw). The outcome of vsing
undefined linguistic terms and its mixture has been 1o generate incredibly many
problers 5o that, instezd of unifying the different approaches fo understanding the
causes of intelligent behaviar, it has created many disagreaments which have
opposed not only philosophers and scientists but also philosophers and
philosophers (for a clear example see the debate between Searle, 1990, and the

Churchlands, 1990), and scientisis and scientists s well.
2 The Origins Of The Isolation Problem

In Cognitive Science we may secognize three main trends of zesearch in the
study of intelligent behavior: a) those that study mental processes as responsible for

intelligent behaviar; b} those that identily & specific coordinated program that |

simulates intelligent behavior; and ¢) those that analyze natural or artificial

i
)
i
|
]

* machanisms that may underlie o specific behavior. Cognitive Psycholog

{Biederman, this volume) represents the first wend, Arsificial Intelligence thi
second (Barto; Durfee; Riseman; this volume), and Neurosciemce (Nieoll; Basgas ;
Mendell; Wurz: tis volume) and Brain Theory (Martinez-Urieges; Asbib; Houk;
Cervantes-Pérez; 1his volume) the third one. .

In trying to build bridges between disciplines that study mental events (eg,
Philosophy and Cognitive Pyychology), ot simulsse some aspects of what is called
intelligent behavior (¢.g., Cybernetics and Artificial Intelligence, or amalyze the
mechanisms underlying the elicitation of that kind of behavior (eg, Neuroscience),
people has used, very “loosely’, mental (psychological) terminology to unify their
different perspectives. For exzmple, t link the study of mental processes with the
synthesis of coordinated programs (Cognitive Pyychology with Astificial
Intelfigence) some cogritive scientists (Foder, 1975, 1980, 1990; Block and Fodor,
1980; Pylyshyn, 1973, 1980; Rogers, 1964) have postulated that menta] processes ate
like computer programs produced by the mind and that later can be executed by 2
proper "body”. They introduce metaphysical problems by assuming a dualist
position, and, in addition, they neglect the impostance of the study of the
mechanisms subserving intelligent behavior. In this way, they deny the possibility
of unifying the work of Neuroscience and Brain Theory with that of the first
Cognitive Sciences (ie, Cognitive Psychology, Antificial Intelligence and
Linguistics).

Other groups, mainly in Neutoscience, have tried to bridge the gap between the
study of the purposively mental processes involved in the elicitation of intelligent
behavior, and the analysis of the dynamic activation of the urderlying neral
mechanisms (Georgopoulos, 196%; Romo, this velume). They assume that mental
ard mechanical processes are the same (i.e, 3 monist-materialistic position), and
that the same signal can produce simultaneously two kinds of effects: the spatio-
temporal activily presented by the mechanisms conteolling the behavior, and the
corresponding intentional purpose of the organism to execute it Fortunately,
adding mental terms {o the explanation of purely mechanical processes does not
affect the way in which we may coatrol, musipulate, modulale and predict their
spatio-temporal characteristics; however, it introduces the problem of how &
mechanism (eg., a reuron, a complete brain, or a computer) can perceive, imagine,
think, plan, wish, eic. The complete description of the mechanisms and how they
evolve in Lime does not solve the puzzle of how mental events could be carried out
by & neuron, the beain, or the computer. Unnecessarily, the mind-beain problem is
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zoduced again, in a very complicated manner, beciuse now not ealy humans an
tceive imagine, think, eic, but brains, neurons, computers and many other
schanisms as well.

These are just two examples of how the introduction of metaphysics blocks the
tilding of a global unifying methodology for Cognitive Scierces, and even
creases the scope of the lsolation Problem. Heze, philosophy can play an important
lein the attempt to clarily this problem: a) by making clear what its sources ate;
1d b) through an exploration of the possible ccanections between the descriptiors
“intelligent behavior in psychologicel language and thote given in mechanical
rms. Let us take an example to illustrate whatis at stake.

The word "intelligence” clearly has meatal connotations and, like most mental
s, it is not clear what it is and where it could be located. The syme word can be
sed either to point to a supposedly mental process, or just to evaluate the outcome
i a specific performance (Cohen and Feigenbium, 1951; Fischler and Firschein,
367). This ambiguity, inberent in the uses of the same term, bears with it several,
ot always well differentiated, kinds of causel compromises o explain the sources of
Welligent behavior. In this case, mental as well as mechanical processes are
ossible candidates to become the causal souzces of intelligent behavior. However,
welligence, seen as 2 raental process, net only lacks an unambiguous defirition but
tecise location as well. Therefore, mental events can be something that is produced
¥ a mind, 2 mecharical devise (natura] oz astificial, or as something that can
merge from the organization of special mechanical devices. This ambiguity may
21d us to understand mental processes as: a) the causes of intelligent behavior;

b} nothing but neuronal or mechanica! processes; ¢) zn effect of qualitative
hanges emerging from the activity of organized matter; or d) something that is
ompletely irrelevant to explain intelligent behavior. In addition, this situation
nakes it also possible to understazd mechanical processes 2s: a) the source of

nenta] processes, b) the sousce of behavioral performance o ¢) the source of both.

This proliferation of what at first sight aze unrelated usages of one and the same
erm may be seen as tre cause of believing that we have 2t least tiree elements that
‘eera to be required 1o account for what we call inteiligent behavior: a) the
serformance tself (behavior), b) the mecharical processes underlyicg it (neural or
‘omputational), and ¢) the mental processes involved (e, purposes, intentions,
houghts, and understanding).

Ly

3. Methodalogial Obstaclesto th Integration of Cognitiv Stience

Although all cognitive scientists seem to agree that the subject of study is
intelligent behavicr, there is much disagreement on what 10 study as the cause of
such behavior. For example, some cognitive scientists (Fodor, 1975, 1980; Pylyshyn,
1973, 1980 Simon and Kaplan, 195C; Rogers, 1964) believe that the caly thing that
matters is the intelligent process that defines the behavior 1o be performed,
regardless of the hardware that executes it; whereas others believe tht the only way
we can explain intelligent behavior is through the stucy of the dynamics of the
undeslying neuronal processes (Georgopoulos; Romo; Rudomin; this volume). The
former group proposes to study intelligence itself (as a mental process, of as an
algorithm), while the latter group studies intelligent behavior 28 a mechanical
{physical) process. Arbib (1589) offers an intermediate position in that intelligent
behavior is explained in terms of the interactions of functional units called schemas,
but these schemas are seen 10 be implemented in terms of neuzal nelworks (see also
Arbib, this volume). It must be noticed that different approaches requice different,
and sometimes incompatitle, methodologies. In this case we have at least three, not
always well differentiated, kinds of causal compromise 1o explain the sources of
intelligent behavior: a) the mind, b) an algorithm, and ¢) the underlying
mechanisms.  All three are to be understood as “internal” causes of intelligent
behavior, but they do not share the same characteristics, or the same essence, or,
even less, the same way 10 study them. :

In addition, the outcome of this proliferation of causal sources of intelligent
behavior is that cognitive scientists offer rather different kinds of explarations.
Depending oa whether or not they accept that menta} processes have to be
considered in erder lo account for intelligent behavior, ard on where and how
mental processes aze to be or not to be explained, we can find: a) teleological, and b)
purely mecharice] causal explanations.

In Cogritive Science we have something that seems to be a third type of
explanation 2lthough it is cnly a description of behavioral patierns. But, because of
its characteris:ics, it is eagily interpreted as a teleological explenation, vhea it only
describes behavior in purely mechanistic terms. This is explained beloi, but what
we want 10 stress now is that, strictly speaking, only mechanical cavsal explanations
count as scientific explanations. Teleclogical explarations are, in fact, the opposite
of mechanical explanations in the sense that the use of “reasons” or “motivations”
implies that there are some Mdden qualities in both objects and processes which



dow the behaviaral phencmens to occur. IWhen we say that somebody turns 62
1@ heater because he is coid, we are Cescribing this behavior in teleological terms.
here seems 1o be a reason for tuzning the heater on, and the behavior appears a5
se sesult of a desire, “Reasons” and “Cesires” seem 1o refer to Nidden causes, and
2¢ behavior seems 10 be puided by causes of this kind. I contrast, we can explain
- 3¢ same action in mechanical terms by saying that when a person turns on the
«cater, his action was in resporsz 1o a reduction in the zoom temperature.
Aechanical explanations are concersed with the measurement of related (rausal)
hanges in the environment and the internz] iliew and changes in the aclivation
f certain mechanisms. In the letter case, then, there is the compromise of
wplaining the behavior in purely observational terms; whereas in the former
iituation, explanations are concerned with gozls, intenticns, aim's, and purposes.
[hus, it is clear that different kinds of "causes™ are involved in different kinds of
wplanations, which implies that people who piovide one sort of explanatioa do not
aven share the same subject matter of study with people providing the other kind of
axplanation. [Editor's Note: This very issue of relating leleology to causal
mechanisms was at the heart of a precurscr (half a century ago!) of the present
meeting ~ the collaboration betiween Arturo Rosenblueth of Mexico and Norbert
Wiener of the USA that helped lay tze Jousdztions for Cybesnetics, “the study of
control and communication in the enimel and the machine”. See Rosenblueth,
Wiener, and Bigelow, 1843.]

Therefore, it is clear that cognitive scientists aze facing a methodological
problem, in the sense that they co not shere the same kind of ontological and
epistemic basis fo define: a) what to study as causes of behavior, b) what is the
essence of those causes, ¢} what their location is, and d) what approaches and
techniques can be used in order ta stucy them. This problem in Cogritive Science is
more related to Philosophy of Scieace ihan {0 the empirical Sciences; that is, its
solution requires & review of the ontciogical and epistemological basis of iffereat
disciplines, in order fo estadiish whetter or not there is a possible conrection
between those disciplines focused oxly i the study of intelligent processes
(regardless of the hardware that executes them) and those more concerned with
urderstanding the mechanisms undesiving intelligent behavior.

|

|
|
|
|
|
|

4, Models Of Intelligent Behavior

In seeking to build an automaton that performs imelligent behaviors, we fiss
two different groups of researchers: a) those irying fo wansiorm mechanica
explanations of the centtal nervous systera dyramics into aniificial or theoretica]
models that simulate the execution of inlelligent behaviors (Asib; Basto; Zak; this
volume); and b} those taking a computational approach to build a system
{algorithm) that allows & computer to carry out 2 similar task, without being
concerned with imitating the way it is done by living arganisms (Lee; Martoquin;
Risemars; this volume). In both cases, we find people concerned with the
simulation of intelligent bodily movements, and othess who 2im fo model rationl
processes as weil

Depending on difierent research technigues, we can find basically four kinds of
models to exphin, or simulate, the 5o called “internal” processes of “intelligent”
behavior. These.models are: a) biological (neuronal); b) formal (logical-
mathematical); ¢} computational {conceptual); and d) artificial (machines).

The first ones are used t0 explain any soct of animal behavior Ginduding that of
humans) in terms of different levels of reural mechanisms and bodily movements.
The other three seem to reguire some termirology that is strongly akin to the
teleological onein the sense that goals and purposes seem to be required. Thatis, the
way they elaborate sodels of “intelligent” behavior requires prior knowledge of the
possible outcome of two different kinds of processes: ore is related 10 the logical
sequences that have 0 be perforraed; the other is related to the translation of those
logical (rational) sequences into bodily movements.

At first sight, logical (reasoning) sequences belong to a different realm from
neural mechaniems and bodily movements. Presurably, the fomer is 8 “mental”
process, while the secend is, undoubledly, a purely physical process (Putnam, 19603

Common sense fends [0 induce in us the belief that in any kind of intelligent
behavior, reasoning always plays an important zole iz its production. This
introduces mental processes as a causal source of all kinds of intelligent behavier.
However, we must point out that models of rational behavior seek fo expliin
“reason” as 4 outcome of & specific kind of plysical performance. Hence, the
meaning of "reason” within this kind of model cannot be understood a5 pointing to
“mental processes” at all. The souzces of behavior for buiiders of “cognitive” models
of intelligent behavior are ahways explained in purely mechanical terms.
Nevertheless, their gos) is seldom the physical undetlying mechanisms themselves.
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They rather concentrate on the slation that can be established between different
kinds of effective procedures of behavioral activities (known as algorithns) and the
production of concrete behaviors based on them. The latter feature does endow this
models with & certain teleclogical flaver because, somehonw, it is accepted that the
eilective procedure (algorithm) already coataing the sight sigas that are able to
express (by means of different madhanical devices) the outcome of a purely physical
behavior carried out by certain rules. But, only by mistake can we assert that an
“effective procedure”, or expressed algosithm, is the causal souzce of any kind of
behavior. Algorithms only describe processes that can be performed, but they are
rot things (physical or mental) that can by themselves generate any kind of activity.
1£ we look at algorithms as things guiing behavioral processes, it is templing to
think of them as causes of behaviez. But as soon as we undesgtand that algorithims
ase riot things performing processes (plans, goals, intentions, etc.) but descriptions of
processes that can be performed by things, the relationship belween mecharicel
devices and formal devices loses auiomatically the mind-body favor usually
considered in the teleological kind of explaration.

The two steps of an algorithrmie Cescription (a logical sequence of steps and its
translation into physical movements) form a redundant deseription of the same
phenomeron. Jtis a common mistake to interpret the algorithm 25 the cause of the
behavior, but we must keep in mind that an algorithm is rothing more than the
description of steps that have to be foliowed in order to execute the proper bodily
movements, Therefore, the explanation of one statement in terms of znother
statement coes not mean that we have found the cause of the behavior to be
uadersiood. In fact, when we try to study the undesiying mechanisms of the
performance, we have to use a mechanical explanation. That is, an algorithmic
cescription of behavior cannct be a telealogical explanations of behavicr, but
mechanical,

When we understand the main cheractetistics of the diiferent kinds of
explanations, it is clear that it is possible to build 2 bridge between algorithmic
descriptions (Artficial Intelligence) and mecharical explanations (Neuroscierice),
keeping in mind their different levels of enalysis. One Cesciibes the logicel
sequences of the behuvior; the other expltins the underlying mechanisms that make
possible the behavios.

E

5. Neuroscience, Cognitive Psychalogy,and Astificial Intelligence

The aim of this section is twofcld: finst, to review soine attempts to link
neuroscience 10 other cognilive sciences; and second, 1o sét forth some of the
characieristics that have to be considered in the cevelopment of a global unifying
methodology to give proper and not redundant “causal® explanations of intelligent
behavior.

There has been a strong interaction amorg Artificial Intelligence, Cognitive
Psychology and Linguistics (Barr and Feigenbaum, 1551), where pecple have
developed computational (algorithmic) mode's of processes that they thought could
lead 1o understanding a given string of symbols, or to express a given idea with a
proper sentence. In this case, the undeslying causal relationship that hus been
considered is that mental processes generate dgorithms that are translated into
linguistic expressions, which ia turn can be the cause of the display of a specific
behavion] response.

In order to link Neurosciezce with other cognitive sciences (eg., Cognitive
Psychology, Robotics, and Artificial Intelligence), there has been-a tendency to
interpret some neuroscientific zesulls as if they could be understood s the outcome
of the execution of a logical sequence of steps (Tberall and Lyons, 1584). That is, it is
possible 1o give an algorithmic-ike description of the relationship between the
paramelric conditions neeced to elcit a specific behavior and the behavior itself 25
if the corresponding algorithm et the “mentai” cause of the bekavior.

Empirical studies of CNS dynainics have given us condlusive proof that sensory
signs (eg,, visual, tactile and aucitory) can in fact be translated into regular patterns
of neuronal activity (behavior) (Wurtz; Romo; Martinez-Uriegas; Shamma; this
volume). Neuronal networks seem to be “programmed” to translate or to process
the information of the outside world in a very efficient way. Nevertheless, it is
obvious that the outside world is ot the oly source of signs that have to be
processed by the CNS. In fact, (e failure of behaviorism was due to the assumption
that the same sequences of outside signs (same stimuli) had always to be translated
by the sysiem to the same sequence of behavioral activity (sare response). Sensory
stimuli, in this contet, were thought to be the only source of irformation that had
o be processed by the system. 1We now know that in crder to pesform a behavioral
activily, the CNS seems 10 require the integration of internal as well as external
signs (see Houk, this volume). This means that even if it is possible for neurons to
be like very small machines that are capable of translating different signs into
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specific activities, the integratian of different activities into logical sequences is not
fixed in advance. Signs and their translations into behavioral activities need to be
put together by the system in aordance with certain rules, which may seem that
the CNS is able to build algorithms. That is, it seems that the CNS can build formal
devices that provide the corred instructions to perferm behavioral activity. This
may sound coerect, but some meodological inconsistencies are at work here.

Although it is always tempting to mix in teleological descriptions while using
purely mechanical explanations, if the aim of scientists is to explzin how the CNS
works in terms of its mechanisms, it is incoherent to sustain that the CNS “plans”
its actions in advance (Arbib; Georgopoulos; Rudomin; this volume). This is only a
very confusing way 1o express eur ignorance with respect to how the CNS has to
work in order to integrate coherent behavioral activities -neclumc:lly
Nevertheless, such phrases or conceptual (theoretical) constructions have the
enchantment to make us believe that we are giving answers to thase very points
that need to be explained; ia this case, the relationship between artificial
(computational) and natural (newonal) models of intelligent behavior.

In order to establish whether or not we can develop a global unifying
methodology for Cognitive Sciexce, in particular for neuroscience and computer
science (Durfee; Arbib; this voluze) we must first notice that the isciplines use the
information processing paradigm to explain behavior at different levels of analysis.
The information processing pandigm can be understood as 2a approach that
foilows a functional analysis cf dehavior (Malcolm, 1964). This kind of approach
bolds that alt the elements that comprise a behavioral patiern czn be analyzed in

tezms of functions that express causal relationships between specific parametsic
conditions and the activation of specific behavioral responses (Artib, this volume;
Cervantes-Pérez, 1959). For exasple, if we place 3 praying mentis on a platform
with a certain height in front of a higher pole, at a distance longer than three times
the length of the animal's body (parametric expesimental concitions), then the
praying mantis will execute a ballistic jump from the platform to the pole
(corzesponding behavioral sespamse). Once the behavioral seference has been
established, we may search for the subsesving mechanisms. It is impartant to
tecognize that under the informalion processing paradigm, one task is 1o study the
relationship between stimulation conditions and the corresponding behaviors, and
another task is o identify the wderlying mechanisms that have to be active to
produce those specific lines of behavior. The synthesis of aztificial systems that
display some kind of intelligeat behavior relates o the first task; whereas

0

neurophysiological studies are move related to the second. Obviously, both tasks can
be closely interrelated, as long a5 we are able 10 recognize their different realms of
action, ard theit difierent perspectives to explain the same behavior.

In the functional analysis, the contzol of the elements that comprise a behavioral
patiern implies the description of the different functions that express causal
relationships between specific zarametric conditions and the activation of specific
behavioral responses. We can describe this relationship in tesms of the
transmission and integration of coded signs amang diffarent processing elements.
In order to solve the problems that may arise in this kind of explanation, we have
available three kinds of formal techniques: Information Theary, Control Theory and
the Theory of Computation.

Additionally, a functianal analysis does not identify the explanation of behavior
with specific mechanisms, rathes it gives us the advantage of associating the same
functions with different kinds of mechanisms. Therefore, we may start with the
desctiption of a specific behavior and thea work towards the identification of the
underlying mechanisms, whether they are neuronal mechanisms in the study of
living animals, or electrical and mechanical devices in the construction of compiex
automata. That is why Brain Theory has been 50 successful. On the one hand, a
theory-experiment cycle can be established 1o get a better understanding of a specific
behavioral phenomenon, by using experimental data to develop theoretical models
conformed by dynamic functions. These functions can be translated into an
algorithm to be programimed in a computer. Compuler simulations are then used,
first, to test hypotheses generated experimentally by identifying the parametric
conditions under which the draamics of the biclogical phenomenon under study is
reproduced, and, second, to predict new hypotheses by running computer
simulations in which these conditions are changed (see Arbid; Cervantes-Pérez;
Marder; Martinez-Uriegas; this volume). On the other hand, we may abstract
functional principles from the znalysis of biological systems that may be useful, orce
they are propesly formalized, in the construction of automata that display complex
behaviors (Arbib, 1939; Houk; his volume).
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ABSTRACT

The aim of this paper is to cxplorc some of the conceptual and mcthodological probl that
are creating an internal division among thosc rescarchers that are cxploring the possibility to
develop common grounds for the study of intelligen: behavior in natural dnd artificial systems.
The point 1 want to stress is that behind this divisicn lays the idea that intelligent behavior is
the cffect or external manifestation of an intelligent jrocess. This idca is provoking all kinds of
conceptual mistakes, must of ail, because under this interpretation it is casy to belicve that the
phenomenon to be studicd it is the uucllq,cncc. and not thc behavior of the system. The
problem with this kind of interpretation is twofold, because, on the Jone hand, thc term
mtellugencc clcarly has mental connotation, and Jlike most mental terms, it is not clcar what it
is and wherc it could be located, and, on the other had, this mislcading term has been
introduced in many scicnlific ficlds wilhoul a teclhinical dcefinition. Both things together arc
taking us to a situation where pecople that have been able to control, predict, or reproducce
what has been call an intelligent task, cither through mechanical devices or through what is
‘known as ‘algorithmic' descriptions, tend to believe that they arc explaining two things: the
causal source of the behavior and the causal source of intelligent processcs.

KEYWORD
Behavior, intelligence, mecntal proccsses, naturalistic approach, computational approach
System Scicnce, Cognitive Scicnce.

INTRODUCTION
Durmg the last ity ycars the development of computational scicnce and cagincering is giving
risc to the attempt to blc computational sy blc to plish of the

intclligent activitics that arc performcd by living systems. Since then, there is the idca that
artificial systems can help us to undcrstand some of those intriguing proccsses performed by
living "systcms when they intcract with cach othcr and with a complex and changing
onviron This attecmpt has opcn the possibility, forcseen by Norbert Weiner and Ludwig
von Bertalanfly, to cstablish a strong interaction between thosc ficlds that study living systems
belhavior with thosc that arc trying to build artificial systcms that bchave like them.
Nevertheless, this intcraction has been confronting conceptual, theorctical and mcthodological
obstacles, mainly beecausc thosc rescarchers that arc exploring the possibility to dcvclop
common ground for the study of intclligent behavior in animals and machines, tend to belicve
that their subject matter is the study of the intelligence of intclligent systems (Simon and




-ix possible to infer the "prescnce” of
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Kaplan, 1990; Fischler and Firschicin, 1987). This apparently innocuous play of word is .
provoking all kinds of ptual mistakes, must of all, because under this interpretation
undcrlic the idea that mlcllngcncc. and not the behavior of the system, is the phenomenon to -
be studicd. This, in Lurn, is giving risc to the idca that the behavior exhibited by a system has
to be understood as the cffect or external ife of its intelligence. However, the termm
‘intelligence' has been introduced in many scientific ficlds without a technical definition (Lara -
llu! Cervantes-Pérez, 1993), and thus, pcople do not have a clear idea about what is “that”

which have to be cxplaincd: the causal source of the behavior or the causal source of the
intclligent process.

This ambiguity is taking us to a situation where pcople that have been able to control, predict,
or_reproduce what has been call an intelligent task, cither through mechanical dcvnccs or
(lwoug!t what is known as ‘algorithinic' descriptions, tend to belicve that they are explaining

two things: the causal source of the behavior and the causal source of intclligent proccsscs.

Flowever, this last issuc is giving risc to thc uncxpccted result that rescarchers that are
intercsted in explaining behavior in terms of the physical processcs that take place insidc of the
system, have mctaphysical disagr s with that is more intercsted in finding the
rclations that can be cstablishcd bet different kind of cffective proccdurcs of behavioral
activitics (known as algoritluns) and the concrcte. behavior bascd on them. The first group
balicve that not only the behavior, but the intelligent pr that guides and controls it, can be
explained though the understanding of thosc incchanisms that underlay the behavior, whereas,

the latcr group asscrts that the intclligent processcs that guide and control the behavior arc not
physical processes, but mental ones.

The point [ want to stress in this paper is that when we ascribe purposcs, intentions, desires,
etc., to the intelligent performance, it is always tempting to try to find an extra process behind
the behavior: the onc that pcrform the intelligent act. Unfonumtely. to look for ghonly
processes guiding the performance give risc 10 another question: the naturc of the thing that is
capable to think, plan, decides, cte. Here minds, brains, ncurons, computcers, and many other
mechanisms as wcll, could be conceived as possible candidates of the causal source of

intelligent processes. However, this is not a scicntific question, but a melaphysncal one. Let us
try to find out how this mctaphysical question ariscs.

“I'HE SOURCE OF INTELLIGENCE

Must pcople believc that purposive behavior is thie mark and criterion of the presence (j
mcnlalily in a pher , Principles, 1890, p.21). Also, must pcople belicve that it

“mentality” through the obscrvation of the behavior
exhibited by the system that is ablc Lo perform an intclligent task. This inference can be scen as

_the strategy that allows us to start from the obscrvable behavior and then try to go behind the

scene (Clanagan, 1984, p.183). In the context of this stratogy A Turing. for cxamplc, sustains
that if the prescnce of intelligence could Le inferred from an intelligent performance, then it

. was possible to ascribe intclligence to machings that worc able to perform intalligont tasks
_ Cruring, 1950). Since then, two things have happencd: on the onc hiand, the construction

cither actually or theorctically, of artificial systcms with the power of self-replication, scift
reproduction, sclf-regulation, scif-repair, ctc., is spreading the tendency to try to explain living

sysicms behavior as if they were highly complicated machines. But, on the other hand, the idea
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lhn uldla.cnce can be inferred from and mtelllgcm poerformance seems 3o be enough to
convince us that if' a machinc is capable to behave like a lnnng sy! , itis b s8¢ somchow

the machine is able (o think. Both things together are giving risc to the idca that through
artificial devices it is | ible to undcrstand how the *mind” works, and that through the study
of the internal wiring of a living system we can cxplain how ! pr arc implanted or
elm from the spccial organization of hanical devices. However, both idcas arc

giving rise lo different inctaphysical considerations about what is thc causal source of
intclligent ps . the mind or the complex activity of the internal wiring of the machinc.

This, in turn, is provoking that diffcrent rescarchers usc their data and resulls in order to
support a pasticular motaphysical point of vicw about the causal source of intelligent process.
P “The problem here is that the data and rcsults that can be obtaincd with different rescarch
; tochniques are inconsistent (o prove what they want (o asscrt, in the sensc that with the same
SN data and results it is possiblc to defend the plausibility of any mctaphysical position about what

is responsible for the production of the ghos(ly proccesses they want to explain. Lct us take an
example to illustrate what is at stake.
.

SYSTEM AND COGNITIVE SCIENCES

| - Among those rescarchers that belicve that it is poassible tognhcrmd to link the different
: " outcomeos of thosc disciplincs that study natural and artificial intclligence we find at lcast two

; groups: -
: a) onc that ariscs from the interaction cstablished between ® theoretical biology,
P neuroscicnce, cybernctics, and the computational branch called ‘ncurocomputation’, and
- b) the other that ariscs from the strong intcractions instituted between psychology, linguistic
. and the computational branch known as ‘artificial intelligence’'.
To avoid misundcrstandings I am going to call the first group ‘System scientists’, and the

sccond ‘Cognitive scicntists’.

Systam sclentist (Roscn, 1983; Kampis, 1991; Klir. l”l) dopart from tha idea that living as
well a3 artificial systcms arc organized For thcm, it is clear that to
understand how a system is able to pcrform an mtclhgcm task is a matter to understand how
its phyasical componcuts arc arranged and intcracting with cach other in order for the systeni to
be able to achicve a spccific goal. In this fashion, systcms scicntists sustain that to cxplain
" how a natural or artificial systcam behaves as an intelligent being what is nmporlalnl n:' to
biological studics

understand its englnccring details. Additionally, Sy tists rt that
play an important rolc in the devclopment of system technology, in the scnsc that biological

data provide ncw solution to old problems, and suggest new kind of artificial system inspircd
cin baolo.nal oncs. In this fashion, for them it is conceivable, first, to assemblc an artificial
t lyuem in such a manncr that it can “replicate” the same complex activity that takes place in
lhc inwmal wiring of a natural sy , and d, that this simulation can scrve to cxplain
bhow a’ sysiem perccives, transforms, or claboratcs an cxternal stimufus in order to be able to
achicve a particular goal. However, in their terms goals and purposcs could be explaincd only

in leﬂnl of the internal physical activity of the system.
~anun' this particular way of looking at things, Cognitive scicntists allege that the tersy

‘organization’ is not related with a particular physical orguuuuon. but that this term has to be
undorstood as a cognitive or computational organization. This group sustains against System -
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memuu that research in Artificial Intelligence has given enough proofs to support l.ho idea
that thinking plays a causal role in the dctcn'mmnon of intelligent behavior, and that llun.kmg
is not a physical process, but a cogaitive onc.” In fact, -for them Artificial Intelligence:
confirmed the idea that the psychological aspects of intelligent behavior are not related! with

its physical aspects. The kind of ‘cognitive processes’, that iz, thc samc mental or
computational processes, could indistinctly be accomplished by systems that, first, clearly are -
not assembled in the fashion, and, d, that do not have to perform the same sort of

physical processes to be able to ‘achicve the very same cognitive or intellectual job. In this way,
‘Cognitive scientists held that in order to explain how any systems (natural or artificial) behave
itself’ as an intclligent being, the only thing that matters is the study of the lnlclllgeut process
that defines the behavior to be performed, regardicss of the hardware that cxecutes it (Fodor,
1975, 1980; Pylyshyn, 1980; Simon and Kaplan, 1990; Haugeland, 1981 ; Flanagan, 1991).

11 is obvious that we havc two scts of arcas that arc trying to oxplain the causal sources of
intelligent processes from different approaches. System scientists use what is known u the
‘naturalistic’ approach, maybec becausc its strong link with biological studies. Co.muvc
scientists use what has been call the ‘arsificial’ or computallanal' approach, probably becausc,
on the one hand, this approach makes usc of the software-Hardware distinction derived ﬁ’om
Artificial Intelligence to introduce, in a8 computational language, thc mind-| body distinction,
and, on the other hand, because with this distinction, this approach wants to reject the idea
-about the possibility that intelligence, as well as other psychological processcs could be
explained through the so called 'naturalistic approach’. .
In fact, the main concern of the naturalistic approach is to find out how a system is or has to.
be build in order for it to be able to achieve a specific goal. Whercas the main concern of the
computational approach is to understand the so called ‘cognitive’ or ‘intclligent’ processes that
conform the logical structure of intelligent behavior, independent of the nature of the physical
system_ that exhibits this behavior (Simon and Kaplan, 1990, p.2). Through time,, this
differcnce has been cxpresscd as a contest between those that study the so called ‘intelligent
proccsses’ as an outcome of the work of a physical device, and those that study those very

. same intelligent processes but as an outcome of mental states (e.g., beliefs, desires, goals,

hopes, thoughts, i tions, cxp ions, etc.).

CONCLUSION o

The point I want to stress to finish this paper is that the impossibility to dccide ‘not only what
intelligence is, but where it can be located, respond to the fact that intelligence per se is not a
phenomenon that can be explaincd by itself. In fact, it scems that the only way that we are ablc
to maintain that the behavior of any system is “intelligent®, is through the performance of the
system. This mcans that ‘intclligence’ refers more to our own way to evaluate the outcome of
the performance, than to an inferrcd mental proccss. However, it is clear that when we are
‘willing to ascribe purposcs, intentions, desires, ctc., to the performance, it is always tempting
to try to find an extra proccss behind the bchavnor the onc that performs the mtclllgcnl act.
This introduces us inlo mctaphysical considerations that deviate the scientific rescarch'in favor
of those sorts of questions that are more related with the philosophy of mind than with science
itself.
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CONDUCTISMO Y PSICOLOGIA COGNITIVA
NYDIA LARA ZAVALA

FRANCISCO CERVANTES-PEREZ

INTRODUCCION

Aunque nos gusta pensar en ¢l conocimiento humano como el resultado de un
proceso acumulativo y lineal, hay ocasiones en las que resulta muy dificil reconocer el valor
de 1o que de hecho ¢s un gran avance intelectual y que permite abordar un vicjo problema
con una perspectiva nueva. Mias aun, hay inclusive en donde el intelecto retrocede
ante sus propios logros y propone como novedoso cl . tratamiento de un problems
previamente superado. El surgimiento de la psicologia cognitiva, por ejemplo, es uno de
eso0s casos en donde investigadores formados en is linea del conductismo optan por rescatar
Ia idea de que la psicologia no podria ser bid una ciencia completa mientras
ésta no diera cuenta de los d minados “pr intemos” de la conducta. Segun este
srupo, distintos estudios conductuales habrian dado prucbas contundentes de que, si bien es

verdad que ciertas condiciones de estimulacién provocan en el organismo ciertos patrones
conductuales regulares, s obvio que el mundo extemo no es la unica fuente de informacién
que procesa ¢l organismo. Hay casos en donde las mismas condiciones paramétricas de
estimulacién externa no producen €l mismo patréon conductual: importantes factores
intemos, o lo que los etélogos modernos actualmente denommm “estados motiviacionales",
parecen jugar un papel decisivo en la [ se - d una determinada
conducta. Por lo que 1a conducta no es, ban los ductistas, solo el resultado
de Ia estimulacion externa: su estudio y expllcacu'm requicrén mis bien de la consideracién
de los factores intermos que afectan al organismo. O sea, el organismo parece estar
“programado” para responder de cierta forma a los estimulos extemos, s6lo que factores
internos juegan un papel modulador (y mediador) en la emision de la conducta.

. Vale la pena notar que, Jnsto al mismo tiempo que surgia la psicologia cognitiva,
(cargada de pretensi a la fund i6n de una supucsta “ciencia de Ia
mente”), Skinner advirtio que ¢l retomo a un mentalismo, aparentemente apoyado en los
avances de las necuroci ias yeld rollo de lo que hoy conocemos como ciencias de la
computacion, hacia correr un doble nelgo No solo podia suceder que sc redujera la
paicologia a una rama mas de las neurocnencus, sino que también se corria el peligro de
introducir en las y en las nacientes ciencias de la computacién
problemas propios de la filosofia de 1a mente y que no compete a una ciencia experimental,
como lo os la psicologia, trabajar. El objetivo de este ensayo consiste, pues, en mostrar que,
tal como Skinner lo sospechd, el mentalismo de la psicologia cognitiva, 0 la linea de
investigacion que sc auto-denomina “psicologia del procesamicnto de informacién“ o
“ciencias cognitivas”, no s6lo no le ha aportado nada nuevo s la psicologia, sino que 1a ha




empobrecido, al mizmo tiempo que ha introducido tanto en las ncurociencias, como ca las
ciencias de la computacion, Ia lingiistica, y, en general, en todas aquellas disciplinas que de
uno u otro modo se ocupan del fenémeno de la conducta “inteligente”, la ilusién de que la
ciencia puede genuinamente estudiar los procesos “mentales que acompaiian a esta clase de
conducta. En oste trabajo me propongo simplemente llegar al punto desde donde se pueda
apreciar que lo que sostienen los cognitivistas como un posicién novedosa fremte al
conductismo ¢s una postura que hace cuarenta afios fue catalogada por Skinner como un
error tipico y en ¢l que una y otra vez caen aquellos investigadores que piensan que es
posible estudiar las denominadas “causas intemas” para dar cuenta de Ia conducta

inteligente.

1
LA CIENCIA DE LA CONDUCTA

La experiencia parece mostrar que tratar de estudiar las causas de la conducta
buscindolas en el interior del organismo cs una prictica que mis que ayudar a comprender
la conducta tiende a oscurecer su explicacién. Es claro que una conducta ticne causas
intemas (fisiolégicss), pero lo que realmente parece importante es ante todo discemir qué
tanto contribuye la investigacion de las causas internas a la consolidacién de la ciencia de

Ia psicologia.
Contrarismente a lo que sostienen muchos de los criiticos del conductismo, el
programa que éste representa de ninguna manera se puede interpretar como una propuesta
que niegue Ia existencia de causas internas (llimeseles neurofisiolégicas o mentales). Lo que
el conductista propone es mucho mis intercsante: se trata de deslindar ¢l objeto de estudio
de la psicologia de aquellas disciplinas que b Is explicacién de Ia conducta en el interior
del organismo. Por ello, mis que ofiecer una tcoria de la psicologia, lo que el conductista
ofrece es una metodologia para abordar temas de psicologia tratando de esclarecer cuiél es ol
objeto real de estudio de dicha ciencia y cuil es ¢l mejor camino para aproximarse a él. Y
parece innegable que 1a psicologia tiene que empezar por reconocer que lo inico que puede
estudiar es la conducta del organismo, lo cual no requiere del conocimiento ni de los
mecanismos ni de los estados intemos o de lo que confusamente se cataloga como estados

“mentales” que la acompaiian.

La comprensién del porgrama conductista hace factible elevar objeciones en contra
de programas cognitivistas. Por ejemplo, se puede argumentar que, dado que “lo mental”
por definicién carece de dimensiones fisicas, entonces se vuelve con suma facilidad o bien a
i imposible de comnocer

la postulacion de la actividad de una entidad fantasmagédrica
cientificamente o bien la actividad del sistema nervioso. En ambos casos hay problemas

insolubles ya que, por un lado, la mente puede aparecer précticamuente en cualquier lado y
d licaci los t que se quieren conocer. Por otra parte, aunque

sustituir con p

en cisrto seatido la neurofisiologia puede dar cuenta de los mecanismos o procesos
 fisiolégicos subyacentes a la conducta, sus resultados, aunque complementarios a los
resultados de las investigaci de 1a ciencia de Ia ducta, no eliminan 1as independencia




de las respectivas disciplinas ni las hace una reducible a la otra. Debe quedar claramente
establecido que una cosa es estudiar la relacion entre las condiciones de estimulacién y la
conducta correspondiente que dicha estimulaciéon desencad y otra es tratar de identificar
los mecanismos neuronales que se activan cuando se d d cierto tipo de conducta.
El estudio de Ia conducta puede generar investigaciones concemientes a los mecanismos del
sistema nervioso que le subyacen, pero sélo por un error conceptual se puede liegar a
suponer que el conocimiento de la actividad de los mecanismos neuronales equivale al

conocimiento de lo que ocasiona la expresion significativa de determinads conducta. El

neurofisiélogo puede llegar a decimos con exactitud qué mecanisimos se activan cuando un

determinado movimiento fisico se produce, pero esto no significa que el mecanismo que se
activa sea la causa conductual, esto es, la causa relevante de esa conducta que tiene como
manifestacién a ese movimiento fisico, independientemente de que sea posible Provocar ese
particular movimiento totalmente fuera de contexto. El psicélogo estudia el movimiento
fizsico que exhibe el organismo en contexto, y es cl contexto lo que le da a esa conducta su
particularidad psicolégica. Lo que tiene que considerar el estudio de la conducta
coatextualizada es cé6mo responde ¢l organismo a los estinulos del medio. Ahora bien, esto
no tiene nada que ver con cl estudio de los mecanismos que se activan para que el
organismo pueda moverse de la manera como se mueve. Esta es la diferencia entre la
psicologia y las ncurociencias: la primera busca en el exterior los estimulos y las reacciones
del organismo ante cllos e interpreta lo que resulta de dicha relacién lo que hace posible Ia
conducta; ¢l segundo busca en cl interior los mecanismos que la permiten los movimientos
fisicos del organismo ante determinado estimulo. Es la capacidad que tiene el neurofisiélogo
de generar los movimientos fisicos lo que hace que muchos estudiosos de la conducta
confundan los aportes de 1a neurofisiologia con resultados de psicologia. Pero lo que desco
sostener ¢s que lo que hace el neurofisiélogo no es dar una explicaciéon de la conducta, sino
sélo de los mecanismos que la permiten. Por otra parte, habria que observar que lo que les
pemiite a los neurofisiélogos explicar lo que intermamente le acontece al orgsnismo cuando
se activa una ducta cs Ia d que exhibe el organismo cuando ciertas condiciones

extemnas lo afectan. Expliquemos esto con un breve ejemplo.

En el estudio de la ducta normal se ve a esta ultima como el resultado de
tres factores causales, a saber: a) un factor externo que opera en ¢l organismo, como puede
ser Ia privacién alimenticia; b) una condicién intema, como puede ser ¢l cstado fisiolégico o
psiquico de hambre; y ¢) la conducta, que en este caso seria la acciéon de comer. Sin duda el
conocimiento de las condiciones intermas puede llevamos a predecir la conducta del
organismo; pero lo que hay que seflalar es que exactamente la misma condicién intema
normalmente s6lo se presenta cuando un factor extemmo opera en ¢l organismo. El fisidlogo
puede decirnos que un animal come cuando los niveles de nutrientes bajan de cierto valor
umbral, pero la explicaciéon de la causa interna requiere de la consideracion del factor
extermo, esto cs, del conocimiento de que ¢l animal come o tiende a comer cuando los
niveles de nutri estin baj Sin embargo, cabe secilalar que no es absurdo pensar que un
animal puede comer sin que sus nutrientes estén bajos o que un animal no coma aunque haya
una disminuciéon de sus niveles de nutrientes. Esto indica simplemente que la conducta del
organismo no pucde explicarse sélo sobre la base de lo que le acontece en su interior. De
alguna manera, lo que se tiene que reconocer es que mis tarde 0 mis temprano tenemos que




legar al punto donde se tiene que tomar en cuenta que el organismo se comportas como se
comporta porque hay factores extermos que operan en él (e.g., histdéricos, sociales,
ambientales, etc.). El fisi6logo estudia las estn asy los p mecénicos sin los cuales
¢l organismo no podria comportarse como se¢ comporta, pero  al psicélogo le toca dar
cuenta del comportamicnto del organismo analizando la maners como éste reacciona
conductualmente cuando queda expucsto a los embates de los factores extermos que lo
afectan y que lo conducen a actuar de cierta manera ante ciertas circunstancias. La baja de
nutrientes puede impulsar a un animal a comer, pero ¢l estudio de la conducta de comer
tiene que considerar muchas mis cosas que una simple baja de nutrientes.

1§
LA CIENCIA DE LA MENTE

Diversos experimentos mucstran gue un organismo pucde responder a una situaciéon
ambiental especifica con toda una variedad de lineas de conducta. Curiosamente, este hecho -
es ¢l que ha utilizado la psicologia cognitiva para postular que la conducta es el resultado de
lo que ellos consideran un ciclo de percepcién-accién. Dicho ciclp se explica bajo 1a guia de

. 1o que actualmente se denomina “paradigma de procesamiento de informacién®, el cual ha
sido interpretado por los psicélogos cognitivistas como un proceso que requiere la
intervencién de cuando menos cinco fascs: a) Ia estimulacion externa; b) Ia traduccién de los
signos extermos en sciiales nerviosas; ¢) la interpretacion que ¢l organismo hace de esas
sefiales nerviosas en simbolos para conformar lo que los psicélogos cognitivistas denominan

- un “modelo intemo del mundo extemo"; d) la planeacién de la conducta a seguir
considerando tanto 1o que sucede en ¢l mundo externo como lo que sucede el intemo; y
e)la i6n o conduct cta que rcaliza el organismo conforme a un plan o lo que en
términos computacionales se denomina un "algoritmo”.

Como Ia psicologia cognitiva basa sus explicaciones del ciclo percepcién-accién
tomando como p de partida las estructuras de procesamiento de informacién (|e,
estructuras que permiten la manipulacion de simbolos), de manera natural desde el principio
se establecié una estrecha relacion entre los psicéologos cognitivistas y quienes trabajaban en
las dreas dedicadas a la investigacion de la denominada "inteligencia artificial” - Ia rama de
las ciencias de la computacion dedicada al estudio de técnicas para construir sistemas
computacionales (i.e., autématas en ¢l sentido de la miaquina de Turing). Un sutémata es
una méquina capaz de exhibir algunos aspectos de ductas globales tales que, cuando son
llevadas a cabo por seres vivos permiten inferir que exigen para su reslizaciéon de eso que
llamamos “inteligencia®. )

Como normalmente se piensa que la mtehgencu €5 un proceso mental y que ésta
jnop un papel activo en Ia produccién de Ia ducta es ficil suponer que la conducta
inteligente es el producto de lo que la inteligencia determina.

En la construccion de autématas que lleven a cabo conductas inteligentes podemos
detectar dos lincas dc investigacion bien definidas: una que trata de transformiar las
explicaciones mecinicas que se obtienen de los estudios de la dinamica del sistema nervioso



central (SNC) en modelos artificiales o tedricos que simulen la ejecucion de la conducta
inteligente (Arb:b 1992, Bnno, 1992, Zak, 1992); y otra que trabaja con la herramienta
computaci I para uir si (algoritmos) que permitan en pnnciplo llevar a cabo
conductas intelig ind di e de ¢cé las realicen los seres vnvol (Lee, 1992,
Marroquin, 1992, Riseman, 1992) En las dos lineas de investigacio das hay

en donde encontramos que la atencién se a basicamente en la simulaciém de los
movimientos corpéreos asociados con una accion inteligente, pero hay también casos en
donde los mvelugldorel an demis de los movimientos corpéreos, procesos

denominados “r ", son los j Juegos, 1a solucion de problemas, ¢l reconocimiento

de patrones, etc.

. Dependiendo de las diferentes técnicas de investigacion que se utilicen en Ia
construccién de un autémata, es posible encontrar biasicamente cuatro tipos de modelos que
explican o simulan los lamados procesos “internos” de lo que se concibe como la conducta
“inteligente”. Estos son: a) los biolégicos (neuronales); b) los formales (légico-
matemiticos); ¢) los computacionales (conceptuales); y d) los artificiales (méquinas). Diré

unas cuantas palabras al respecto.

Los modelos bioldgicos normalmente se constituyen sobre Ia base de los mecanismos
neurofisiolégicos que se¢ conocen cuando el animal (incluyendo al humano) resliza alguna
tarea “inteligente® (i.e., captura de presas, reconocimiento de patrones, discriminacién de
eninnlog etc.). Los otros tres analizan la conducta inteligente no como un proceso fisico,
sino como un procednmento efectivo que puede ser delado haciendo abstr ién del

“cuerpo®” o de los mecanismos que subyacen a su ¢jecucion. Esto es lo que ha llevado a
interp la ruccion de algoritmos como ¢l estudio cientiico de los procesos
mentales. En efecto, el algoritmo parece contener la realizacién de dos tipos de procesos,
uno relacionado con la légica de 1a secuencia de movimientos que tienen que gjecutarse para
llovar a cabo una tarea inteligente y otro relacionado con la posible traduccién de esa
secuencia 16gica (racional) en una serie de movimientos fisicos concretos.

’ Podria replicarse, sin embargo, que los dos pasos que contempla una descripcion
slgoritmica (Ia secuencia légica de la conducta y su traducciéon en movimientos fisicos) en
realidad no son sino una unica descripcion, una re-descripcion de uno y el mismo fenémeno
(la descripcién de la ejecucion de la conducta y la observacion de la ejecucion de la
conducta), por lo que soélo por error se puede suponer que la descripcién de un
procedimiento efectivo pueda ser Ia causa del procedimiento efectivo que se describe. No
obstante, la formulacion de la explicacion de un proceso en términos de dos descripciones
nos lleva a suponer que una de las descripciones es la verdadera explicacion y que la otra es
redundante. Asi, ficilmente se llega a la conclusion de que dado que conocemos la causa
interna de una conducta, entendida como un procedimiento efectivo, ya no hay nada mis

que buscar.

Los algoritmos describen pr que pueden ser ejecutados, pero cllos no son ni
. acciones ni cosas (mmentales o fisicas) que pucdan por ellas mismas generar acciones. Lo que
podria decirsele al cognitivista es que él esta interpretando al algoritmo como si fuera una

<




cosa que guia una conducta, por lo que es ficil suponer que la conducta puede ser causada
por un algoritmo. Sin embargo, si se comprendicra que los algoritmos no son cosas que
guian conductas o que las plancan, sino que son simples sistemas de reglas para describir
conductas que pueden ser cjecutadas por cosas (animales, miquinas o humanos), entonces
seria mis ficil comprender que el algoritmo no acarrea consigo ningin elemento de carécter
mentalista.

Ahora bien, pesec a sus confusiones, el papel de la psicologia cognitiva es
importante, puesto que actualmente parece central en los intentos por relacionar éreas
aparentemente tan dispares como son las neurociemcias, la ingenieria de control, la
inteligancia artificial, la robética, la lingiiistica, etc. Su contribucion en la conformacién de lo
que ahora se denominan las “ciencias cognitivas” ¢s, empero, mis bien pemiciosa. La idea
es la siguiente: si bien es cierto que la psicologia cognitiva ha logrado relacionar a las

distintas disciplinas que se supone que estudian las causas de la conducta denominada’

“inteligente”, también lo es el que lo ha logrado imtroduciendo una enorme gama de
postulados metafisicos. En particular, ha re-introducido, de manera totalmente gratuita,
supuestos y principios de corte mentalista en los estudios de la dinamica de Ia actividad
neuronal y en los programas computacionales. '

De hecho, como resultado de la labor de los cognitivstas, es shors muy comin
encontrarse a neurocientificos y computélogos describiendo 1a actividad de una neurona, de
un cerebro o de una miquina recurriendo a un lenguaje mentalista, lo cual no sélo no le
agregs nada a la explicacién, sino que introduce en objetos extrafios a la psicologia Ia gams
de problemas que el psicélogo o el filésofo de la mente estaban tratando de eliminar o
esclarecer. El corolario de esto es quec gran parte de la literatura concemiente a las
denominadas “ciencias cognitivas' gira alrededor de cuestiones que competen més a los
estudlos relacionados con la filosofia de la mente que a ln ciencia misma de la psicologis. La

rtacién de probl fisi se logrd, ad mpli do enormemente los
temu, puesto que seria funciéon de la psicologia cognitiva reunir los data de diversas
ciencias (Ia tcoria de la computacién, 1a lingiiistica, ctc.) en un todo homogéaeo. Esto ha

propiciado recurrir a p d --xpll i que sélo en np-nencu conjuga el interés de
disciplinas que no estudian lo mismo. Por ejemplo, es grncus a su influencia que ahora
resulta de 1o mias normal hablar de la percepcion, ia, imagi ion, recuerdos, ectc., no

sdlo de los humanos, sino también de los cerebros, de sus neuronas, de las computadoru,
etc., etc. Esto ha dado pie a que se presenten como genuinas cuestiones de la ciencia
intratables y tradicionales problemas de corte mis bien filoséfico que cientifico, como el
problema mente-cuerpo. Se introducen asi toda clase de teorias metafigsicas para apoyar o
rechazar 1a posibilidad o imposibilidad de cerebros o miquinas pensantes (un ejemplo claro
de este tipo de discucion se encuentra en Artificial Intelligence: A debate, Searle, and
Churchalnd and Smith-Churchland, 1990).

Ahora bien, los cognitivistas nos ha llevado a creer que, para poder dar cuenta de
una conducta inteligente, la razén juega un papel importante en su produccion. Esta forma
de entender ¢l término "razdn”, sin embargo, siempre ba por hacermnos p ir que
estamos hablando de un pr mental como la de toda cl de ducta inteligente.
Sin embargo, cabe sefialar que los diferentes delos de 1a ducta “inteligente’ utilizan el




téﬂnmo razon"” para referirse solamente al conocimiento del resultado que se obtiene o se
de una actividad fisica especifica. Por lo que el significado del

b de Ia ¢f i6
término “razén“ cn ecsta clase de modelos no puede ser entendido como un término que
apunte hacia algun tipo o clase de proceso mental. Las causas del comportamiento para
cognitivos’ se basan en los andlisis

aquellos que estudian o construyen modelos
conductuales y estos no ticnen nadas que ver con entidades fantasmagoéricas ni con los

mecanismos que la subyacen.
Por otro lado, Ia liga entre psicologia congitiva e inteligencia artificial dio lugar a que
se creyera que la computadora podia ser concecbida como un buen modelo de 1a mente,
sugiriendo que la mente, al igual que Ia computadora, debe procesar informacién bajo el
paradigma serial, csto es, debe ¢jecutar una series de operaciones, pero una a la vez, para

conseguir el objetivo de 1a conducta.

Como el procesamiento l6gico y su seguimi o traduccién en movimientos fisicos
son aparentemente dos actividades distintas, los psicélogos cognitivistas han interpretado al
algoritmo que constituye a este tipo de modelos como el modelo de 1a clase de relacién que
se supone debe darse entre las actividades denominadas "mentales” y las acciones fisicas
concretas que se ¢jecutan conforme a un plan previamente concebido.

ion de Ia ia légica

Lo que sostiene el cognitivista es que la constru
(racional) que determina la conducta a seguir cs distinta e independieate de la ejecucion
fisica de esa secuencis loglca, por lo que se puede sostener que una y otra cvidentemente no
pertenecen al mismo reino. La primera es una actividad conceptual (mental), mientras que Ia
le'und. es, sin duda, una accién fisica que sigue paso a paso las condiciones que le impone

la primera. Esto es lo que ha dado lugar a que se postule que los procesos mentales son
. como programas computacionales que una vez que son concebidos por la mente pueden ser

correctamente gjecutados por el cuerpo. Como se puede apreciar, este tipo de interpretacién
introduce en las ciencias de la computacién un dualismo metafisico que asume que el
algoritmo no solo es el modelo del proceso mental, sino 1a causa del movimiento corpéreo.

Abhora bien, aunque Skinner no trabaja, hasta donde nosotros sabemos, la nocién de
algoritmo, en sus escritos s¢ puede encontrar una poderosa critica a la interpretacién
cognitivista de los procedimientos efectivos que modela la inteligencia artificisl. Lo que

que Skinner diria es que lo que confunde al congnmsu es que lo que el

algoritmo modela es el pr > a través del cual se puede obu-er cierto tipo de resultado
do se ¢j uns ducta siguiendo cierta de Pero para Skinner
seria mis que evidente que algoritimo no describe un proceso mental, sino la manera como
se ¢jecuts una tarca determinada paso a paso. Esto significs que lo que los cognitivistas
interpretan como un proceso mental no es mis que la descripcion redundante de Ia conducta

que ejecuta el organismo, ya que el nlgommo 1o que describe es s6lo 1s manera como se
1a ion de Ia di
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FILOSOFiA Y CIENCIAS DE LA CONDUCTA

Nydia Lara Zavala’
Francisco Cervantes-Pérez.

Es factible sostener que la (ilosofia puede jugar tres papeles dis-
tintos en relacion con la gestacidn y el desarrollo de una ciencia:

a) Puede enfrentarse a un problema filoséfico tradicional para’
deslindarterrenosy permitirasiuna formulacidn clarade la cla-
sedepreguntasque puedenser abordadas porlaciencia,

b)puede contribuira I gestacion de nuevas herramientas meto-
doldgicas paraabordarel estudio de unanuevacuestion,o

c) puede utilizar los recientes avances que se han geaeradoenal-
gunaoalgunas dreasde la ciencia para explorar sila nueva evi-
dencia puede ofrecer informacion que le sea il para resolver
unproblema filosdfico.

No es exagerado afirmar que durante la gestacida y el desa-
rrollo de las ciencias que se ocupan de la coaducta (natural y
artificial) bajo ¢l paradigma de procesamieato de informacida,
actualmente denominadas ‘ciencias cognitivas’, 1a filosofia de
hecho ba jugado estos tres papeles ea distintos momenios de la
historia de dichas ciencias. En este trabajo vamos a tratar de
mostrar cdmo en efecto la filosofia ha desempeiado estos tres
papeles y lo que se puede lograr gracias a ella. '

La filosofiaha jugado un pape! importanie ea la coaformaciée
de las cieacias cognilivas, en particular gracias al desamrollo y

* Laboraorio de Nearocomputacide, Ceniro de asirumenkos, XA,
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meate, Desde ambas pesspectivas se abordd, sobre todo deraste
¢l siglo XIX y, podrfamos decir, hasta Frege, o que parecia ser
' J&,ﬂnﬂ,am hmﬁdﬁyduﬂiﬂodﬂ
leaguaje, puesto que ks asi lamadas ‘leyes del peasamiento’,
de las cuales se ocupaben los psicSlogos, no eran otra cosa que
las leyes Wgicas que rigen al lenguaje. El estudio de la Wgica y
¢l estudio de 13 mente perecian, pues, scrdosumdem misma
moneda,

Elestudio del lenguaje absorbid la alencanaosélo demuchos
psicSlogos, sino tambiéa la de no pocos matemdticos y de alge-
© nos 16gicos, por la sencilla razdn de que, como se sugirid mis

arriba, ¢} lenguaje era wisto como el instrumento que permitia

procesar y transmitir va pensamicnto objetivo, ¢l cual podia
~ quedar identificado como ¢! resultado de alguna clase de activi-
dad interna al sujeto (mental o fisica). Sin embargo, ¢l estudio
del lenguaje en tanto que expresidn de la actividad interna de
pensar muy pronto dio fugar al surgimiento de dos nociones
antagdnicas del pensamiento: la psicologista y la anti-psicolo-
gista . En 1a postura psicologista (iniciada por geate como Fries
y Beneke) se concebia al pensamiento como eseacialmente una
actividad de ta mente. La postura anti-psicologista, en cambio,
concehia al pensamiento como una especie de cilculo, es decir,
como una técnica o procedimiento formal, mds que como un
producio de |a mente. Ahora bien, contrariamente a lo que mu-
chos podrian pensar, este antagonismo no ha perdido vigencia,
puesto que Ja misma teasion entre estas dos nociones opuestas
de pensamiento se vuetee a manifestar en la actualidad justa-
mente ea Ias ciencias copitivas. E.s!o ¢s lo que ahora pasarcmos
2 hacer ver.
La tradicion cartesiana Icgé a1a posteridad la idea de que fa
esencia de la mente es el pensamiento, por lo que una teocia del
pensamiento tenia que estar inevitablemente ligada a una teoria

[
dehmnle.hn lmmmuluu.muhm,elpu
mbmakbmnmdehmu.num.m ,
resaltaba de wna organizacida particular de ideas que surgion
proveaian de la experiescia, recitricado para ello 8 leyes dts
asociacibe. De ese modo, para los empirisias una teora del pen s
samieato o podia set equivalente 8 una teoria de b meale, since.
mis bien 2 yna teoria de las operaciones “mentales”. Por su
parte, Kant propuso 13 existencia de un esquema conceptual ges
priori, gracias al cual se lograba imponer un orden es los datosp.
de 1a experiencia. De otro modo, lo que normalmente Hiamamos .
*nuestra experiencia’ no seria inteligible. En este sentido, parap.
Kant Ia mente tenia que ser considerada como una estructura
regulada por las formas puras de la intuicion sensible, las cate-. -
gorias y los data generados por su propia actividad. De ahi quee,
en su caso ¢l conocimicato de las operaciones de la mente si
desembocaba en una teoria de I mente. ™

Durante el siglo XIX, I psicologia era un estudio en el que se-y.
mezclaban o amalgamaban diversas nociones de mente. La ma-
yoria de quienes se ocupban de estos temas parecia aceplar que
era el alma lo que dotaba de unidad a los procesos mentales, que py-
eran de fo és variado, No obstante, ¢l material empirico de la yqc
psicologia tenia inevitahlemente que ver con la maneta como se de:
asociahan las sensaciones y fas ideas en concordanciacon ciertas gp:
leyes generales comunes a todos los seres pensantes, a todas las
mentes. E| pensamiento se entendia, por consiguiente, como el gar
1esultado de una actividad de la mente 1gica y si bien lo que el 1pa
pensamiento conectaba eran ideas, lo hacia, una vez mis, en yro
concordancia con ciertos principios a priori. Dichos principios yse
0 610 no cran un producto de la experiencia, sino que eran el ¢
presupuesto de fa experiencia. L Igica, que también se suponia i
que se ocupaba del pensamicnto, no era considerada como una sqye
disciplina completamente autdnoma en relacién con la psicolo- que
2. Se creia que el conocimiento de las leyes del peasamiento spge

wle



era relevante paralajuslificacidn de las combinaciones de idcas.
Las leyes abstractas del pensamiento eran las mismas para todos,
pero las correlaciones de ideas efectuadas con base ea dichas
leyes variaban de menie en mente. De esa manera, aunque las
leyes formales del pensar daban los modos de combinacién de
ideas, de todos modos a0 podian decis nada sobre ¢l contenido
de pensamientos partiefares. Desde esta perspectiva, a la psi-
cologia le correspondia dar cuenta no sélo de aquello que se
obtenia comomedio mestal al combinarse las ideas, sino también
de 12 manera como la mente imponia sus leyes de pensamiento
para la combinacidn de las ideas. .
Por otra parte, era nomal que la forma de abordar e estudio
. de la organizacion y las contenidos de la meate s¢ planteara
también en términos de introspeccidn. Los piscologistas entre-
naban a sus sujetos de estudio a “mirar dentro de ellos™ y 2
reportar verbalmente lo que les pasaba cuando se les pedia que
Ilevaran a cabo actividades de diversa indole. Los reportes ver-
bales se interpretaban como expresiones lingiiisticas de los pro-
cesos mentales, por lo que ¢l estudio de Ia mente empezd a
concebirse de manera naural en términos de Ja estructura y las
propiedades seménticas del lenguaje. Esto tenia que ser asi, pues-
to que ¢l lenguaje parecia ser como una especie de puente capaz
de permilir extraer las leyes abstractas del pensar (dado que el
contenido de las actividades mentales a través de simbolos y
combinaciones de simbolos representaban ideas) y en parte por-
que era gracias a los simbolos lingiiisticos que los bablantes
podian tanto referirse a como describir la conducta y las acciones
de las personas. Gracias a la introspeccion, el sujeto podia dar
cuenta no slo de como se realizaban sus actividades mentales,
sinotamhién decmo reakizaba o planeaba la ejecucidn de ciestas
actividades conductuales, recurriendo para cllo a la generacién
de modelos internos del mundo externio. La percepcida seasible,
 la fantasia o Ia imaginaciéo, unidas a los deseas, las creencias,

l2s intencioaes y demis actitudes proposicioaales, podian sei.
amlizadas y comprendidas no sélo por medio de las conductas «
qee lleva a cabo un individuo, sino ambiéa poc medio de : .
verbalizacida iatrospectiva y en la que intervesiian todas aquella: |
variantes que ¢l individuo podia pensar o imaginar sin que ne-
cesariamenie se actualizaran.
Por 13 manera como habian sido concebidas fas relaciones
entre, por usa parte, el lenguaje y, por otra, las actividades men-
tales y conductuales, la mayoria de las investigaciones se abo- -
caron a investigar simulténeamente ef funcionamiento y fas in- -
teracciones de tres clases distintas de procesos:

a) losmentales, en principiosdloaccesibleal sujeto cognoscente, :
b)los conductuales, abiertos al conocimientopéblico, y :
¢)los lingiiisticos, considerados como ¢l canal a través del cua:
era posiblecomunicar y conocer los procesos mentales y vincu: -
larasilopiblicoconloprivado. :

En.este seatido, ¢l lenguaje era considerado como el instru-
mento piblico de expresién de las actividades mentales, en tantc -
que las actividades mentales se concebian como la causa de:
desempeiio tanto de las actividades lingiiisticas como de las con:
ductuales. v

La conviccién de que las actividades mentales no sélo erar
Ia causa sinoque eran lo que dirigia la acializacion de las otras
dos clases de actividades obligé a tratar de dar cuenta, primero
del contenido y la organizacién de la mente para, sobre esabase
tratar de explicar la conducta y ¢l lenguaje. En todo caso, lc
importanie es otar que se tendia a peasar que tanto el estudic -
del kenguaje como el de la conducta estaban inevitablemente
subordinadosal de la mente. El problema de este enfoque es que
¢l conocimiealo del contenido y de la organizacién de la meate .
s8lo podia ser abordado o bien a través de la introspeccia, lc



cual 80 era wa mélodo fiable, puesto que se trataba de u “mé-
lodo® por completo privado, o bien a través de] lenguaje. Ade-
mis, parte de a dificultad era que no se podia determinar con
cerieza hasta qué puato efectivamente se podia comunicar sin
distorsionar, a través del empleo de signos, lo que acontecia en
Ia mente del sujeto. De alguna manera, se pensaba, averiguar
estoimplicaba poder contrastar las representaciones de una men-
te con oira para poder determinar si habia o no alguna clase de
correspondencia enire signos e ideas, lo cual, como ya se dijo,
sdlo podia hacerse por la via de la introspeccién, confinada sélo
al conocimiento en primera persona. El acceso a lo mental por
laviadellenguaje ya era ensimismoun rompecabezas filoséfico,
pero vale la pena notar que, por Ia manera como estaban con-
cebidas las conexiones entre los tres lipos de procesos, aun cuan-
do s¢ pudiera dar por sentado que las palabras correspondian de
 manera sistemitica a ideas y que Ia organizacién de una oracidn

reflejaba una determinada organizacién mental, de todos modos

Quedaba pendiente el otro problema, de explicar cimo se conec-
taba la actividad mental con Ja corpdrea,

El lenguaje como la expresicn de I2s actividades mentales no
s6lo exigia la explicacidn concomitante de res diferentes clases
de procesos dislintos (i.e., mentales, lingiiisticos y conductuales),
sino que también exigia Ia explicacién de sus conexiones. EI
lenguaje podia ser comprendido como ¢! pucnte que permitia
vincular a las actividades mentales con las conductuales, pero
todo parecia indicar que mientras se concibiera c) lenguaje como
Un mero instrumento para Ia expresicn de actividades mentales,
el estudio del lenguaje por sisolo no podia proporcionar ninguna
clase de conocimiento de lo que acontecia en la mente, ademds
de que ampoco permitia ofrecer una explicacién clara de cémo
los porcesos mentales podian ser traducidos primero en palabras
Y oraciones y, posteriormente, relraducidos olra vez a ideas o
Procesos menales, los cuales (se suponia) son lo que daba origen
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2 conductas concretas de individuos concretos. Asf, esie com-
plejo eatramado de relaciones e interconexiones ealre activida-
des meatales, lingdisticas y conductuales hace ver que, desde _
esta perspectiva, se estaba tratando de abordar cuestiones dife-
m(cscomosisemundeuuyhmisma.Enefeao,u?asunto _
ena el estudio del lenguaje como una via para comunicar dos
diferentes clases de “actividades”, las mentales y‘las conduciua-
les, y otro era el estudio de las relaciones entre diferentes clases
de sustancias, esto es, la mente y el cuerpo. Esta segunda clase
de estudio empezaba a revelarse como completamente redun-
d‘;‘lel‘zroblcma mente-cuerpo es un enigma ﬁlosdﬁc'o Mdl:donll
para el cual, como es de esperarse, no hay una solucién umyeml
salisfactoria. Hay que notar, por otra parte, que ¢l esl‘u'd«')j d:l |
leaguaje como estudio del medio iddneo para la expresion ;c:
conducta no equivale al estudio de aquello que la causa. Sea
como fuere, ¢l lenguaje aun visto como expresidn del pensa-
miento en el sentido psicologista del término, no puc’de ser visto
como la causa directa de ninguna actividad, sino .solo como la :
expresion de una linea de conducta posible. Si se dice, por e;en:-
plo, “Trae el lipiz que st sobre la mesa" 0 “Suma dos y dos”,
aun cuando es ficil darse cuenta de que la primera oracion ex-
presa un movimiento corpdreo, esto es, una actividad fisica, y
la segunda expresa una “actividad™ que puede ser catalogada -
como mental, las dos oraciones aluden a clases de conducfla que
pueden realizarse solo a través del empleo de palabras. Ninguna -
de las dos oracioncs apunta a algo mis que aum conducta
posible, por lo que cualquiera de estas dos. oraciones Puc::s s;:
comprendida simplemente como la expresidn de activida

clases diferentes y que s pueden o no llevar 1 cabo. En otras
palabras, la significatividad del leaguaje se deriva de su %oder
para expresar diferentes clases de actividades, esloes, oon uc;:
especifica. Empero, ni lo que expresa ¢l lenguaje ni la clase :



-conducta que esti indicads en 12 oracida refieres a aquello que - -

los geaera. Esto es, cuestiones takes como qué o quiéa profiere
la oracide, qué entidad “se esconde” detrls del cuerpo, eic., son
cuestiones que dejaa de tener relevancia ea este estudio, ya que
de lo que se trala es simplemente de compreader como puede
¢l lenguaje funcionar y dar lugar a actividades cosductuales
especificas. Desde esta perspectiva, el estudio de la clase de
conducta que puede scr expresada por un irozo de lenguaje o el
estudio de la manera como una conducta puede desencadenarse
a partir de lo que indica una oracidn, se vuelven objelos de
estudio perfectamente objetivas ¥ no involucran nisguns otra
clase de consideraciones. Esto es asi porque esta clase de estudio
- s8lo versa sobe los efectos que puede generar el empleo e una
oracidn y de las actividades  las que puede dar lugar. Una vez
que se aclara que es posible estudiar ¢} lenguaje como si se
iratara de una herramienta que contiene mecanismos para ex-
presar alguna clase de actividad o de conducta, ef siguiente paso
es trazar las lineas de investigaciin que pueden derivarse de un
estudio asi. Normalmente, este es el punto donde la ciencia toma
la estafeta ¢ inicia su labor por su cuenta,
No estard de ms recordar que originalmente se babian plan-

teado simultincamente alrededor del estudio del lenguaje dos
preguntas;

4)la primera, como ya s dijo, concernia a las leyes del pensa-
miento, entendidas comoleyesdelalégica,y

b)lasegundasereferiaalasleyesdel pensamiento, entendidas co-
moleyesdelamente.

Ambas clases de investigacidn convergian en el estudio del
lenguaje y, por ende, en ¢l de las relaciones eaire el lenguaje y
la mente, por una part, y ¢l lenguaje y Ia conducts, por la otra.

Es claro que dificilmente podia 1a segunda cuestién separarse

Tra

de la primera. Sin embargo, pasaron muchos afios anles de qie :
s¢ compreadiera que la psicologia era, més que el estudio de la
meate, el estudio de I3 conducta via ¢l estudio del leagusje y
sus descripcioncs, usos, etc.,yque el estudiode lasleyes (ormales -
del pensamienio desligadas de los simbolismos concrelos y sus
aplicacionesno pasadeser unmerojuego. El estudio del leaguaje
era cada vez més vital y era el canal para la conexida eatre ¢l -
pensamiento, entendido como algo visible o palpable, y la con-
ducta, humasa o no. _
Sin duda, en los 16gicos matematicos del siglo XX poco 2
poco cristalizd 1a idea de que las leyes del pensamiento, en ¢l -
sentido anti-psicologista del 1émino, podian concebirse como
una serie de combinaciones simbélicas susceptibles de ser co-
nocidas con total independencia de los supuestos contenidos del
pensamiento a los que los signos aluden. Sin embargo, los psi-
cologistas tendian a ver en la logica una disciplina subordinada
a la psicologia, ya que se pensaba que los signos que se usaban
eran forzosamente nombrés de ideas y porque se creia que di-
vorciar los signos de sus siguificados mentales era cancelar ¢l
conocimicnto de 1a mente. EI problema para ellos era que ¢l
recursoa la introspeccion no podia ser un buen método cientifico
para acceder a nada (los contenidos de la mente o lo que fuere).
Pero, ademis, la Ginica forma de acceso a los contenidos de otras
mentes eran las manifestaciones pablicas del sujeto y un anlisis
mis minucioso de los reportesverbales que tratabande dat cuenta
de las cuasas o motivaciones de sus conductas permilia poner
en duda la necesidad de postular que los signos lingiiisticos
tenian que estar coneclados con ideas para ser significativos. En
dltima instancia, cuando se le pedia a un sujeto traer, por ejemplo,
un Hpiz 1ojo, lo que menos importaba era i su represeataciéa
meatal de lipiz 0 de rojo coincidia o no con las sepresentaciones
mentales de kpices rojos de otras persoaas. De becbo, nisiquiera
importaba si el sujeto en cucstitn efectivamente requeria de una



represeatacidn meatal para llevar a cabo correctamente la tarea

que se e indicaba. Lo finico que importaba era que el sajeto

fuera capaz de procesar las informacida contenida en la oracide
para ejecutar correctamente la tarea y realizarla,

i lo que se ha dicho es acertado, entonces puede apreciarse
que ¢ avance consistid en darse cueata de que la propiedad de
las expresiones lingiisticas de expresar una actividad o de de-
sencadenarla poco 0 nada tiene que ver con lo que acontece ea
1a mente del sujeto, quees independiente de ella, La funcida del
sujeto se puede limitar a simplemente seguir paso a pasoy de
manera mecénica la reglaincorporada enla oraciéa. El contenido
de la oracidn no reficre a sus supuestos sigaificados en la mente

. del sujeto 0 al modo como operan las entidades psiquicas, sino °

s6lo a la manera como los signos estén conectados unos con
olros para expresar o geserar una conducta concrela. Esto posi-
bilita dos cosas:

a) desprenderse de las especulaciones metafisicas, tan preciadas
porlospsicologistas, eatomoa los contenidos mentales, y

b)generarunateoria del lenguajenomeramente formal, sinotam-
biéndesusmodosdesignificacion.

La distincién entre coatenido mental y contenido lingiistico
¢s una dicotomia que permite orientar 1a bisqueda de los prin-
Cipios que nos van a pemmitir eliminar los problemas de las
intespretaciones psicologistas y construir las bases metodolGgi-
cas de toda una serie de trabajos que culmina en la teoria de lo
computable y que ¢s, de hecho, la herramienta metodoldgica que
hasta Ia fecha utilizan las ciencias cognilivas. Esto nos lleva a
010 aspecto del tema gemeral abordado en este ensayo.

Durante siglos los fildsofos se han enfrentado al problema
Mente-cuerpo y han tratado de explorar la relacidn que vale entre

_la materia y |a mente desde pricticamente todas las perspectivas,

T

sia que hay $ido posible obicaer usa forma de acoplarias &
masera eakeramente satisfacioria, De este estudio ban brotadc
las mis diversas teorias metafisicas en torno a las clases &«
entidades involucradas. Por ejemplo, se ha peasado ea la mente
y n ¢l cuerpo como dos sustancias distintas que pueden tene!
onounarelacida directs, seha planteadola posibilidad de reducii
usa a la otra, de convertir a una en causa de laolra, etc. Lo ciertc
es que hasta la fecha v a pesar de todos los esfuerzos que ¢.
desarrollo de cada una de estas posibles combinaciones acarrea,
puede afirmarse que la relacion mente-cuerpo sigue siendo un
problema iasoluble. Es, pues, sumamente extrafio que el desa-
rrollo de la tecnologia computacional y los avances ea el drez
de las neurociencias, actualmente exploradas con entusiasmo pot
una multitud de filGsofos, incitc a pensar que las nuevas eviden-
cias obtenidas en eslas nuevas lincas de investigacion den la
paula para la solucidn definitiva del problema mente-cuerpo.
Nosotros pensamos que esto ¢s un error y quese estd sostenieado
en una nueva terminologfa una tesis que ya habia sido superada,
viz., Ia lesis de que el lenguaje no es més que el instrumento
para la expresidn de algo difcrente a él, esto es, algo “mental”.
Esto, obviamente, tiene que ver con la posicién de las ciencias
cognitivas cn relacin con ¢l problema mente-cuerpo. Como se
sabe, el nombre “ciencias cogailivas’ denota al grupo de disci-
plinas que estudian af hombre, a los animales, los cerebros, las
méquinas, el lenguaie, etc., tomando como guia el paradigma de
procesamiento de informacidn, el cual se deriva directamente de
las ciencias de 1a compulacidn. Las ciencias de la computacién
surgen del estudio de la relacion lenguaje-conducta, pero aunque
sereconocequecl lenguaje es capaz de expresar tantoactividades
mentales como fisicas, no se incluye en esia propuesta ni una
solucida ni uaa reformulacidn del problema meate-cuerpo. Mis
bien, se promucve una forma de evadirlo. En este caso, lo que
se acepla es que cl lenguaje pucde cxpresar, a través de palabras



Y oraciones, actividades que pucden ser cjecutadss conductsal-
meate, pero la cuestidn de qué o quiéa las ejecute es lo daico
que a0 importa 0 que es imlevants en este coatexto.

El estudio del lenguaje como ligado a la conducts tiene Ja
ventaja de que permite geserar modelos de procesamieato de
informacién que pueden sar aplicados, inter alia, a bumanos,
animales, méquinas, cerebes, cddigos genéticos, etc, Se puede,
por ejemplo, construir un algoritmo y disefar una méquina que
lo ejecute, pero también se puede estudiar Ia actividad de un
drgano u organismo para ¥atar de analizar su “conducta® en
Wsminos del mismo paradigma, es deci, el de procesamiento de
informacién. La inteligenciaantificial y 1a robética estén bacien-
do lo primero; las neurociexcias, las ramas derivadas de ls fi-
siologia de lo computable, & neuroetologia, 1a psicologia ¢ in-
clusola lingiistica estin haciendo lo segundo. Pero lo importante
¢s notar que no hay la menor razén para aceptar que cualquiera
de ellas estudia o se ocupa de la mente o de algo “mental™ lo
que estudian es sencillamente {a relacién entre la conducta vh
clase de procesamiento de iformacion que suponemos que se
requiere para ejecutarla,

Sitodas lasramas de as cieacias cognitivas pueden aglutinarse
alrededor del paradigma de procesamiento de informacién es
porque dicho paradigma, al 80 tener ninguna clase de compro-
miso con la clase de entidad que procesa la informacin, abre
1a posihilidad de atrapar ¢l asilisis de un procesamiento de in-
formacidn tanto cn abstracto omo ligado auna entidad concrela,
pueslo que es obvio que I comducta asociada con un programa
Juede involucrar o no una acividad fisica. La expresion “Suma
Jos y dos™ y a expresion ~Tree ¢} l3piz que esté sobre Ia mesa”
1ueden ser identificadas simplemente como algoritmos que pue-
l.cn et ejecutados por cualquier 1ipo de entidad que esté capa-
Hada para procesatlo o ejecstarlo conductuatmente. Lo Gico

Ue se asume es que ¢l algorimo (es decir, el lenguaje) expresa

actividades posidles tales que, ¢i s¢ ba construido la miquing
adecusda pena ello, 2 su vez puede desencadenar conductss és-
pecilicas. Alguaas de estas coaductas exigen ua movimiento
corpbreo, oeas no. Si a un tipo de conducta s¢ le Hlama ‘fisica’”
y 8 la otra ‘mental’, ello se debe a que no contamos con otro
término pan referimos a la case de conducta que no necesaria-
mente implica un movimiesdo corpdreo. Pero ninglin misterio
est aqui implicado. :

Es legitimo interpretar la conducta que llamamos ‘mental’
como algo que emerge de ua algoritmo, siempre y cuando se
comprenda que lo que emerge del algoritmo no es una entidad
ni una actividad etérea, sino simplemente conducta. De hecho,
¢l algoritmo se concibe como aquello que efectivamente puede

geaerar una conducta, por logee ¢l mismo conceplo dealgoritmo

acarrea consigo la idea de coaducta, estd logicamente vinculado
aclla. Poreso,unalgoritmo puede serobjeto de experimentacidn:
podemos probar lo que expresz un algoritmo por ¢l efecio que
produce como conducta. Pero suponer, como lo hacen muchos,
que e} algorikmo es la expresién de la actividad de un “algo”,
unamente, oque del algoritmosurgela entidad denominada ‘men-
te’, es tan sdlo el resultado de uaa grave confusion. Ningunamente
estd aquiinvolucrada: lo Gnico que bayson signos, reghas, conducta.
Ahora bien, pareceria que no & asi como los cognitivistas estin
tratando de reenfocar el problema mente-cuerpo. Empero, si lo
que hemos dicho es cotrecto, eatonces puede verse que los nuevos
reduccionismos y emergentisnos que se encuentran diseminados
en todas Jas dreas de las ciencias cognilivas no son olra cosa que
¢l resultado de una mala interpeelaciin e sus propios conceplos
y de los alcances de 1a metodologia que utitizan.

Si vemos has cosas desde una perspectiva histérica podremos
percatarnos de que ¢l problensa mente-cuerpo, en relacion con
¢l lenguaje y la conducta que puede ser expresada a través de 0
gracias a &, en el fondo ni se ba tocado. Lo que por nuestra
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perte hemos tratado de hacer ver es simplemente que bay estra-
tegias filosSlicas que permiles shordar ¢l estedio del peasamien-
10y dela conducts via el estudio del leaguaje sia para ello verios
bundidos ea ¢} farsoso problema meate-cuerpo. Esie problema
sigue pendicate y, por lo mismo, sigue sieado parie del quebacer
filoséfico, Nadie afirma que sea ua eror filosélico tratar de
utilizar los nuevos resultados o avances de las ciencias para tratar
de esclarecer un vitjo problema filosdfico. Lo que afirmamos
¢s que la ciencia, al menos como 13 conocemos basta abora y
por las razones que se han expuesto a fo largo de este trabajo,
notiene porqué abordar, para progresar, problemas que la misma
_ filosofia aéin considera como rompecabezas, esto es, como ua
conjunto de piezas suchtas que aln no sabemos siquiers como
acomodar. '

E! problema de la relacién mente cuerpo s¢ tumm6
demmk ¢a agosto de 1993, en Grupo B@uaml
Interlines, S. A.de C. V, Trlanda 121 Bis,
col. Parque San Andrés, Coyoacin, tel. 689 4829.
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de 3 g foros en cartulia couché de 210 g5 1
edicidn estuvo al cvidado de José Antonio Robles
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INTRODUCCION

Este trabajo tiene como propésito cuestionar la idea de que es posible estudiar, a
través de la observacién de los patrones de actividad que manifiesta ¢l sistema nervioso
central (SNC), operaciones cognitivas de diversa indole. Lo que s¢ quiere demostrar es que
detris de la propuesta misms de que el SNC es capaz de peasar, imaginar, reconocer, etc.,
hay una postura metafisica que guia la manera como se estin interpretando los datos
cientificos. No cs nuestra intencién cuestionar los datos que se obtienen a través de los
experimentos que estudian los diversos patrones de actividad que manifiestan diversos tipos’
de ncuronas en diversas vias sensoriales cuando son cxpucstas a determinado tipo de
estimulo. Lo que nos interesa revisar es ¢l tipo de implicaciones que conlleva agregarie a
es0s mismos datos una determinada interpretacion metafisica. Con esto queremos decir que
no son los datos cientificos, sino la cleccion de una particular postura metafisica lo que va a
determinar Ia clase de caracteristicas que se va a agregar a la materia que compone al SNC,
para que sea plausible sostener que es por Ila manera como se activan los distintos
componentes que lo conforman, que se observa cOmo es que €508 componentcs son capaces
de percibir y reconocer un determinado estimalo.

En estc trabajo nos vamos a concentrar en dos de las posturas metafisicas mas
aceptadas por los investigadores que sostienen que existe una cosa tal como procesos
mentales y que dichos procesos son explicables en términos de pr cereb La
doctrinas metafisicas a las quec nos referimos son, por un lado, la denominada ‘teoria de la
identidad’ (Rosental, 1971, Flew, 1970) y, por ¢l otro, la del emergentismo (Rudomin, 1978,
Dennett, 1975, 1978‘, 1978b, 1983, Sperry, 1980, Bunge, 1977). Las dos teorias caen
dentro de la posicion filosdfica conocida bajo el nombre de ‘materialismo’, pero mientras
que los tedricos de Ia identidad consideran que ¢s la materia misma 1a que sc debe concebir
como el agente que percibeo, piensa, reconoce, etc., 1os emergentistas sostienen que no ¢3 la
materia cn si la que p dichas propicdades, sino que éstas emergen de su organizaciéon.

. Cabe aclarar que ni los tedricos de la identidad ni los emergentistas aceptan que el
SNC sea Ils causa de las actividades mentales. Para los teéricos de la identidad las
actividades mentales son consideradas idénticas a los procesos cerebrales, en tanto que para



los emergentistas las actividades mentales surgen o aparecen como formas superiores de la
organizacién de la materia. Dejando un poco de lado esta diferencia, lo que podemos afirmar
©s8 que tanto los teéricos de la identidad como los emergentistas coinciden en la suposicién
que sostiene que la descripcion fisica de un mecanismo cerebral equivale a la descripcion de

una actividad mental.
Con la ayuda de las dos teorias, diversos investigadores se sienten dispucstos a
aceptar sin cuestionar que:
a) el cerebro tiene actividades menules

b) el cerebro tiene repr iomotoras y
c) el cerebro se forma una imagen interna de la realidad extemna.

Para que csto tenga sentido, es importante aclarar dos puntos. El primero es el hecho
de que ninguna de 1as dos teorias cuestiona la idea de que existe una cosa tal como procesos
o actividades mentales y, el segundo es que, en lo unico que difiere una teoria de la otra cs
sélo respecto a qué se debe considerar como el agente que percibe, pienss, imagina, etc.: la -
materia, en el caso del tedrico de la identidad, o su organizaciéon en cl caso del emergentista.
En este sentido podemos afirmar que aunque estas doctrinas rechazan la idea de una mente
que puede existir independientemente del cuerpo, no rechazan sus productos, por lo que en
ultims instancia lo \inico que le cuestionan a un mentalista ¢s la idea de quec los procesos
mentales sean el producto de una sustancia no material. Esto lo logran simplemente
.m.indole a la materia 0 a su organizacién las caracteristicas o procesos que el mentalista
ponia en la sustancia mental. Por lo que la discusion entre ialistas y slistas no es
mas que una querelh sobre el tipo de agenic que debe considerarse posecdor de las

2 dad

misteri activ
Asimismo, vale la pena resaltar que, aunque los tedricos de Ila identidad no
Ia distincién entre la y el cuerpo, los emergentistas enérgicamente rechazan
la idea de que Ia materia sea capaz de pensar, por lo que se puede decir que ésta ultima
forma de materialismo si acepta la diferencia entre lo mental y lo corpéreo, aunque hace
depender a lo mental de lo corpéreo. Para ¢l emergentista no ¢s la materia ¢n sl misma Ia
que produce los procesos mentales, como propondria un tedrico de la identidad, sino que es
de las formas “‘superiores” de 1a organizacion de la ia en movimiento de donde emerge
Ia conciencia. Independientemente de los problemas que cada una de estas teorias acarrea,

en los dos casos esta implicita la idea de que si somos cap de los pr

cerebrales, entonces, en principio, somos capaces de conocer los procesos mentales. De aqui
~ se deriva la idea de que es posible utilizar el término ‘cerecbro’ como un término sinénimo
del de ‘mente’, o, al menos, en mis de una ocasién se sostiene que ciertas operaciones

normalmente asociadas con el uso del término ‘mente’ (e.g., percibir, iniciar movimientos -
voluntsrios, tener sonsaciones, formarse imigenes mentales, etc.) se expresan sustituyendo
el término ‘mente’ por el de ‘cercbro’. Esto no seria un problema si el intercambio de
términos fuera netamente lingiistico, es decir, si los que utilizan ecstos términos como
sinénimos estuvieran dispucstos a aceptar que ¢s cxactamente lo mismo decir que “el
cerebro percibe™ a decir que “la mente perclbe” Todos podemos utilizar un término como
mejor nos parezca, pero graves inconsist mpiczan a aparecer cuando hablamos del




conocimiento de la actividad cerebral en contraste con ¢l conocimiento de la actividad

mental.
La gran mayoria de los materialistas, en este caso, parece que no le dan mucha
importancia al hecho de que, en principio, uno puede tener cognitivo a sus propias
actividades mentales (e.g., percepciones, deseos, intenciones, etc.) sin tener ningun tipo de
conocimiento sobre como funciona el cerebro. Con esto queremos decir que, si los términos
fueran, ptualmente hablando, intercambiables, el anilisis introspectivo de las propias
actividades mentales, en principio, podril llevamos al conocimiento de las actividades
cercbrales, sin la necesidad de recurrir a ningan tipo de actividad empirica para conocer el
cerebro, su organizacion y su funcionami ; COSa que, por supuesto, es falsa.

Los materialistas, sin embargo, podrian argilir que lo que cllos afirman es que os el

anilisis empirico del funcionamiento completo del sistems nervioso lo que, en principio,
puede llevamos al imni de todas las actividades mentales ( Romo, 1990) puesto
que lo que ellos sostienen es que el cerebro, en ¢l caso de los tedricos de Ia ideatidad, o Ia
compleja organizacion de su actividades, en el caso de los emergentistas, es lo que lleva a
_ cabo las actividades mentales. En cste sentido, tanto los tedricos de la identidad, como los
emergeuntistas, parece que p que la d ipcion del funcionamiento de un mecanismo
cercbral equivale a la descripcion de los procesos mentales que lleva a cabo el cerebro.

La pregunta que puede planteirscles a esta clase de investigador cs si realimente cree
que lo que se esti postulando como “actividades mentales™ (e.g., percepcion, representacion
mental, accién voluntaria, ectc.) son elementos o mecanismos observables en ¢l mismo
sentido en que el mecanismo de un reloj, o la actividad de una neurona, o de grupos de
neuronas e¢s observable. Georgopoulos y col. (1989) sostienen que, si bien “una
visualizacién directa de una operaciéon cognitiva en términos de la actividad neuronal en el
cerebro aun falta” ("a direct visualization of a cognitive operation in terms of neural
activation in the brain is lacking” ( Science. Vol. 243, 13 January 1989, p. 234) ¢s posible
solucionar este ‘problema™ anslizando la operacién cognitiva que se realiza cuando se
observa la rotacién mental imaginaria que llevan a cabo las neuronas un poco antes de

que se produzca un movimiento voluntario.
Abhora bien, es evidente que estos investigadores caen en una contradiccién al afirmar
que, aunque no ha sido posible observar una op ion cognitiva en términos de la actividad

cerebral, ellos pueden resolver este problema observando una operaciéon cognitiva (i.e., la
rotacién mental imaginaria) antes de que las neuronas lleven acabo otra openclén cognitiva

‘ (i.e., un movimiento voluntario).

El reconocimiento de este d to ptual nos llevo a pensar que podris ser
interesante revisar otros trabajos ligados a las neurociencias en donde prestigiados
investigadores sostienen que observando la actividad de las neuronas es posible descubrir los
mecanismos de las operaciones cognitivas que llevan a cabo esas neuronas. Si consideramos
que esto es un equivoco conceptusl, lo que parece conveniente es tratar de establecer
exactamente qué cs lo que observan estos investigadores y qué es lo que dicen que



observan. Para cste propésito revisamos varios trabajos del dres de la neurofisiologia,
tomando como punto central el trabajo de Phillips y col. (1988), titulado “Spatial pattem
representations and transformation in monkey somstosemory cortex”. Lo que vamos a
demostrar en cste trabajo es que en ningiin caso es posible observar en la actividad cerebral
algo mis que la actividad cercbral misma y que el supuesto de operaciones cognitivas
involucradas en dicha actividad no es demostrable empiricamente.

LA PRETENSION DE ESTUDIAR PERCEPCION, MEMORIA Y APRENDIZAJE A
TRAVES DE LA ACTIVIDAD CEREBRAL

En el drca de las neurociencias frecuentemente se plantes, como objetivo principal, el
estudio de los posibles mecanismos ncuronsles que conciernen a la transformacién y
representaciéon de las caracteristicas espacio temporales de lo que cllos Haman
‘procesamiento de infor ién’ ial que se lleva a cabo deatro del SNC. Lo gque no se
cousidera e3 que el s6lo hecho de hablar de ‘procesamiento de informacién’, ya presupone
1a aceptacién de lo que filosdficamente se conoce con ¢l nombre de la ‘teoria causal de 1a
percepcioén’ propuesta por pensadores como Descartes, Locke y Boyle desde el siglo XVIL. .
Dicha teoria debe ser entendida como la responsable de introducir en el pensamiento
modemo no sblo 1a distincién entre procesos mentales y procesos fisicos, sino la gama de
discusiones en tomo al agente que se supone percibe, imagina, desea, piensa, etc. Do estas
discusiones surgen diversas tcorias mentalistas al igual que diversas tcorias materislistas, de
las cuales ros sélo h abordado dos casos: Ia de la identidad y la del emergentismo,
por considerarias las mis populares entre los neurofisiologos.

Ahora bien, ros mencionamos mis arriba que ni el tedrico do 1a identidad, ni ¢l
emergentista, aceptan que el SNC sea 1a causa de los procesos mentales, pero esto no los
lleva a rechazar 1o que se conoce como el ‘dualismo ontolégico’. Lo que sostiene dicho
dualismo es que el origen de nuestras percepciones parece reguerir de la existencia de una
.realidad extema y de un sujeto que Ia capte, Ia procese y la convierta en una imagen mental
que le sirva como la representacion interna de Ia realidad exterma. Bien entendido, el
problema que plantea cste dualismo no consiste en suponer que lIa percepcién seasible es un
producto de la mente, sino en el hecho de que aceptado el dualismo entre realidad extema y
representacién intema, la percepcion queda entendida como un algo de caricter mental pero
dependiente de la actividad del SNC del sujeto. Lo que discuten los mentalistas y los
. materialestas es si las representaciones mentales a que dan lugar los pr involucrad
en éate transito, deben ser consideradas como la actividad de una sustancia no fisica o como
ls actividad de la sustancia fisica que compone al cerebro. Si asumimos lo segundo, lo que

obtenemos en términos grificos es la imagen que se presenta en la figura 1.

Asumido ¢l dualismo ontoliogico, la teoria causal de Ia percepcion lo que diria,
utilizando un lenguaje materialista, es que una de las funciones de los sistemas sensoriales
del SNC refiere a la posibilidad de transformar la representacién primaria que provoca un
estimulo - que se genera por medio de los mecanismos sensoriales periféricos - en procesos




superiores que desembocan en percepciones del estimulo. Evidentemente, una investigacién
empirica que se guia bajo lo que a prlorl csta asumido por la teoria, no nos puede descubrir
nada acerca de la percepcion, ni de ningin otro ‘proceso mental”. Lo que se hace es
simplemente darle comntenido fisico a lo que la teoria metafisica a priori estipula como
posible interpretacion de los datos que justifican 1a idea de que el cerebro percibe, piensa,
planea, aprende, memoriza, ctc. No obstante, ultimamente se han desarrollado infinidad de
investigaciones utilizando diferentes vias sensoriales (i.e., visual, tictil, olfativo, etc.)
(Phillips y col. , 1988; Livingstone, 1988; Mll‘lklll y Appenuller 1987; Ewert, 1980)
supuestamente para “descubrir’ los comp e inter que la teoria causal de 1a

percepcion previamente ya habia estipulado como ios para darle contenido empirico
a lo que la teoria sostiene.

Un cjemplo claro de esta aproximacion, y que se encuentra con pequefias variables

en gran parte de los trabajos de neurociencias, es el articulo de Phillips y col. (1988)
"Spltill pattem representation and transformation in monkey somatosensory cortex” donde
se investiga el procesamiento de informacion tiactil. Sobre éste tema, 10 que sostiene 1a teoria
causal de la percepcion es que ¢l cerebro esta ligado a receptores que se encuentran
distribuidos por toda 1a piel. Algunos de es0s receptores responden a la presion al entrar en
contacto con un objeto, otros responden al calor y otros al frio. Otros receptores de la piel y
del cuerpo responden a una gran variedad de cstimulos transmitiéndole al cerebro impulsos
que finalmente causan de dolor o placer. Hay ademis otros sentidos, como son
los cinéticos, donde se supone 1la presencia de receptores en los miasculos, 10s cusles también
~ mandan impulsos nerviosos al cerebro donde se detecta 1a posicion de los miembros, los
cuales inconscientemente s¢ ajustan para guiar o llevar a cabo un movimiento voluntario

(Hirts, R_J., Perception, Encyclopedia of Philosophy, Vol. 6, Macmillan Publishing Co., Inc.
& The Free Press, N.Y ., 1967.)

Siguiendo esta forma de ver las , 1o que h Phillips y col. en su trabajo es

' registrar, en el M latta, los potenciales dé accién de las fibras aferentes
primarias y el de 1a corteza somatosensorial conforme rotan un tambor con una letra en alto
relieve sobre la parte de 1a yema de un dedo de Is mano, que ellos identifican como el campo
receptivo de ambos tipos de neuronas. Estos registros les permiten caracterizar las distintas
propiedades espacio-temporales de las respuestas de estas neuronas ante el mismo estimulo.
La localizacion del tambor sobre ¢l campo receptivo y los tiempos donde se producen
potenciales de accion son monitoriados continuamente por una computadora que traduce
cada potencial de accién como si fuera un punto. Una vez que se pasa todo ¢l tambor sobre
el campo receptivo de 1a neurona, se le pide a la computadora que reuns, en uns sols
imagen, todos los potenciales de accion obtenidos en diferentes tiempos, traduciendo cada
potencial como si fuera un punto. Con esto conforman lo que cllos definen como un SEP
("Spatial Event Plot"). Los SEPs que sc obtienen a partir de los registros de las aferentes

rimarias se¢ muestra en la fig. 2; mientras que los que se obtienen de los registros del drea
3b y del drea 1| de la corteza se mucstra en las figuras 3 y 4.

Lo que estos autores encuentran es que, en algunos registros es posible traducir la
manera como se producen los potenciales de , como si estos materialinente copiaran




la forma del estimulo cuando ellos forman las SEPs (ver fig. S), esto e¢s , cuando revinen
todos los potenciales como si fueran una imagen hecha de puntos. Ante estos resultados
Phillips y col. proponen dos tipos de interpr i la vadora y Ia suya. La primera
diria simplemente que los SEPs son Ia caracterizaciéon de las propiedades eqnclo-tmonles
de Ila respuesta dec una ncurona provocada por un estimulo complejo en movimiento;
mientras que la de ellos diria que ¢l Sep de una sola neurona es s6lo una aproximacién
espacio-temporal de la imagen necuronal que puede obtenerse de un grupo de neuronas, si
suponemos que:

a) existe un grupo numeroso de poblaci de neur que manifiestan propicdades de
respuesta scmejantes a la gque observamos en una sola neurona;

b) sus respuestas localizadas estin mas o menos distribuidas de manera uniforme en toda la
superficie de la piel; y

c) sus campos receptlvos estan dlstnbmdos sobre la picl con suficiente densidad
como para producir una imagen esp mporal completa del estimulo.

Segun éstos autores, si todo esto es factible, en principio, nosotros podriamos
observar en las neuronas la imagen mental que produce en cllas un objeto externo; o para
ponerlo en sus propios términos, podriamos observar la manera como ¢l cerebro percibe
éstas imdigenes y las representa mentalmente. Esto es, scgun cllos, si se puede producir 1a
imagen isomérfica del estimulo simplemente registrando la actividad de una poblacién de
neuronas, lo que podriamos observar es la manera como Ias células del cerebro perciben y
representan al estimulo.

Esta forma de aproximar ¢l problema también la encontramos al revisar trabajos en
los que se describe el estudio de los posibles mecanismos neuronales que utiliza el SNC de
los seres vivos durante el denominado ‘procesamiento visual’. Por ejemplo, Livingstone
(1988) sostienc que el cerebro puede identificar ¢ interpretar las imdgenes que él mismo
es capaz de crear a partir de infor ién ial det da por la vista. El tipo de
experimento que lleva a cabo refiere a registros electrofisiolégicos de la actividad de las
células de cada una de las diferentes subdivisiones del sistema visual (las vias blob, parvo-
interblol y magno de las areas visuales 1 y 2), tratando de averiguar a cuiles caracteristicas
del estimulo responden mejor las distintas células de cada una de éstas subdivisiones. Scgin
Livingstone las células contenidas en los blobs son altamente selectivas al color o a la
brillantez pero son indiferentes a la forma y al movimiento; mientras que las células de las
regiones interblob son selectivas a la orientacion del estimulo pero no al color o al
movimiento. Segin su propio ejemplo, una célula interblob puede responder a una barmra
vertical independientemente de como se mucva la barra o de si es negra, blanca o coloreadas;
en sus términos, el anico “criterio’ que utiliza Ia célula es que la barra sea vertical; la misma
célula, de acuerdo a sus propios registros, no responde a barras con otra orientacién. De
manera semejante, Livingstone a través de registros de otro tipo de células, observa que
éstas se activan o bien ante una barra horizontal que se mueve hacia arriba, o bien ante una
barra vertical que se mueve horizontalmente, pero la misma célula no responde a ambas
barras. Este resultado 1a llevo a concluir que existen células que no son selectivas al color
pero que son sclectivas a la orientacion y al movimiento.




- Esta autors, al describir el d minado ‘p miento de informacién’ que supone
se lleva a caboenhvhvnmalpnm-myenh coneuvmuldelo- mamiferos, postuls que
Ia organizacién de las regiones del cercbro involucradas esté constituida al menos por tres -
sistemas separados de pr i de informacién: 1a via blob, que ¢s la parte del sistema
visual que reconoce la forma de los objetos;, la via parvo-interblob, que procesa informacién
para la percepcién del color; y la via magno que se encarga de procesar informacién para la
percopcién del movimiento y las pistas que utilizan para juzgar la distancia a Ia que se
encuentran los objetos, asi como su localizaciéon y organizacién espacial (ver figura 6).

De manera semejante al trabajo de Livingstone, Mishkin y Appenzeller (1987),
postulan que la informacion visual es procesada de manera secuencial a lo largo de uns via
del SNC compuesta por diferentes estructuras neuronales (retina, cuerpo geniculado lateral,
distintas éreas de la corteza visual y corteza temporal inferior) y que, cuando se analizan las
propiedades tanto anatomicas como fisiolégicas de los clementos ncuronales de éstas
estructuras, se obscrva que conforme se¢ avanza hacia las estructuras mis intemas de Ia via
visual, no solamente se incrementan las dimensiones de los campos receptivos de las
neuronas (“su ventana hacia el mundo visual”), sino que también se enriquece la complejidad
del procesamiento que pueden llevar a cabo las distintas células con base en la informacién
que reciben; esto es, una neurona de una estructura intermedia relponde acorde al
procesamiento que lleva a cabo de la informacion que resuita del procesamiento realizado
por un grupo de ncuronas de la ‘estructura inmediata anterior. Estos autores, al igual que
Phillips y col. y Livingstone, sostienen que distintas células responden sclectivamente a mis
de una de las propiedades fisicas de los objetos (incluyendo tamafio, figura, color y textura),
basta que en la estacion final de la corteza temporal inferior, las células sintetizan una
completa representacién de los objetos extemos (ver figura 7 ).

Por otro lado Mishkin y Appenzelier (1987), dicen que “a lo largo de la via visual el
cerebro integra datos sensoriales en experiencias perceptivas” y que cllos investigan Ia
participaciéon de ciertas estructuras profundas del cerebro y sus interacciones con vias
perceptivas de la corteza visual pars dar cuenta dec Ia transformscion de estimulos
sensoriales en recuerdos. Es decir, estos asutores estin buscando los mecanismos cercbrales
que dan lugar al recuerdo. Con base en experimentos de lesiones cecrebrales, proponen la
existencia de dos circuitos amplios, uno ligado a la amigdala y otro al hipocampo, los cuales,
segun cllos, son responsables de muchos tipos de aprendizaje cognitivo (i.e, la capacidad de
reconocer un objeto familiar, recordar sus cualidades sensoriales no percibidas, recordar su
localizacién anterior y el significado emocional asociado al objeto). Pero lo que queremos
resaltar de éste trabajo ¢s que éstos autores amplian la descripcion dada por Livingstone,

sobre lo gue las neuronas son capaces de percibir, aparentemente con el objeto de incluir
otro tipo 1dad les del cercbro, como son la memoria y el aprendizaje.

DISCUSION

Aunque el trabajo de Phillips y col. (1988), el de Livingstone (1988), y el de Mishkin
y Appenzeller (1987), estudian vias sensoriales distintas, hay en cllos una estructurs comiin



en la manera de interpretar sus datos, aunque difiera Ia manera como tienden a multiplicar a
los percipientes que segin ellos habitan en los cerebros.

Para Phillips y col. , por cjemplo, cada neurona percibe parcialmente la informacion
de un estimulo y la inferencia de éstos investigadores es que si pudiésemos obtener el
registro de la percepcién individual de una poblacién de neuronas podriamos observar una
imagen nitida de lo que percibe ¢l cerebro. Para Livingstone y Mishkin y Appenzeller no
s6lo tenemos la percepcion parcial de cada necurona, sino que ademis tenemos vias
completas que a su vez solo perciben parcialmente la informacién de un estimulo. Cada via
sensorial, en el caso de éstos autores, se encargan de integrar la informacién parcial que
cada neurona percibe del estimulo, pero la integracion de la percepciéon individual de una

blacién de n de una sola via, s6lo nos da informacioén parcial de las caracteristicas
de un estimulo. En éste caso, se dice que cs la integraciéon de lo que percibe cada via en
algunas estructuras cercbrales, lo que en ultima instancia podris damos la imagen de lo que

percibe o recuerda el cerebro.
Sin embargo, si comparamos ¢l trabajo de Phillips con el de Livingstone y el de

‘Mishkin y Appenzeller podemos encontrar que aunque €stos autores estudien distintas vias

sensoriales, y distintos procesos “mentales”, la diferencia se encuentra sélo en Ia
complejidad de 1a forma como ellos creen que se procesa o almacena la informacion, pero no
en la manera como fundamentan que ¢l cercbro percibe.

Lo que todos éstos autores sostienen es que cada célula percibe una parte del
estimulo que al unirse con la percepcion de las otras células logra que el cerebro perciba la
imagen nitida del estimulo. Esto parece implicar que, para cllos, cada célula puede ser
interpretada como si fuera un percipiente, aunque sea parcial y que, la percepciéon unificada
de todas las células, dan como resultado lo que percibe el cerebro. Su interpretacién
involucra, en todo caso, la aceptacion de mis de un percipiente: cada célula, cada estructura,
cada via cerebral, mis el cerebro, como si el cerebro fuera algo mis que el conjunto de sus

células o estructuras.

No obstante, el punto que nos interess destacar es que lo que provoca ésta forma de
interpretar los datos experimentales nos lleva del discurso metafisico al cientifico y del
cientifico de nuevo al metafisico. Pero ahora encontramos todo mal ubicado. Decimos esto
porque, bien entendido, los datos experimentales en ningGn caso pueden confirmar si las
neuronas, las estructuras, las vias cercbrales o el cercbro perciben; mis bien sélo sirven para
demostrar qué neuronas, qué estructuras o qué vias se activan cuando exponemos al animal
completo a cierto tipo de estimulacién (Cervantes-Pérez y Lara, 1991). Ademis, cuando
intentamos definir a qué corriente filoséfica pertenecen éste tipo de interpretaciones,

. topamos con que, salvo el discurso que se deriva de la teoria causal de la percepcidén, no

queda claro si éstos autores piensan en términos de un emergentista, o en términos de un
tedrico de Ia identidad. Como emergentistas podriamos suponer que las ncurona tiene Is
organizacién suficiente para percibir, pero esto es poco menos que increible. Como teéricos
de la ideatidad, podriamos suponer que la misma actividad que sc observa en la neurona
equivale a Ia observacién de la actividad mental de la neurona, lo cual sin duda introduce
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gratuitamente la gama de conflictos que caracteriza al problema ment po en
cada una de las ncuronas. La impresion que todo esto genera ¢s que lo que hacen todos

estos investigadores es una especic de mezcla de la teoria de la identidad con la del
emergentisamo, como si se tratara de una Gnica teoria. Se toma un poco de una y un poco de
otra y se olvidan que todo no sélo resulta sumamente confuso, sino que como cada teoria
tiene principios que no neccesariamente son los mismos que acepta otra teoria, el
eclecticismo resulta invilido, tanto epistemologica como estructuralmente. Esto es claro
sobre todo cuando reparamos en ¢l hecho de que, lo que observan éstos autores, no va mis
alls de uns corrclacion entre el patron de estimulacién y el patrén que puede observarse de
Ia actividad de ciertas estimuladas por medio de las fibras aferentes y los
receptores, los cutincos en el caso de Phillips y col. y los fotoreceptores en ¢l caso de

Livingtone y Mishkin y Appenzeller.

No obstante, lo que cllos suponen que observan es la manera como Ias neuronas
estén representando mentalmente al estimulo; por lo que, segan ellos, cualquier
investigador es capaz de observar, no sdlo a la neurona y su actividad, sino que también
cémo selecciona, representa, percibe y recuerda ésa neurona o grupos de neuronas a un
estimulo especifico. Quiza un ejemplo, extraido del trabajo de Phillips y col., puede aclarar

por qué esta idea pucde considerarse absurda.

Cuando se forma un SEP, siguiendo la técnica de Phillips y col., todo parece indicar
que lo que confunde a éstos investigadores, es que ellos, en efecto, lo que perciben es una
doble imagen: la del estimulo que se utiliza para activar a los receptores y la que se gesta

do tod los pot iales de accion de Ias células de las estructuras corticales o
subcorticales, segin sca el caso, son puestos juntos como puntos distribuidos en ¢l espacio
forimando una sola imagen. Su interpretacion de ésta doble imagen los lleva a sostener que,
Ia que pertenece al estimulo ¢s la imagen real y la que se obtiene del registro es la imagen
percibids por las ncuronas de la corteza. Claro que sus registros les indican que existen
nouronas que sc activan de cierta manera ante determinadas caracteristicas del estimulo y se
activan de otra o no se activan, ante otra caracteristica del estimulo. Lo que ellos interpretan
de ésta variedad de registros ¢s que hay neuronas cuya tarca congiste sélo detectar una
caracteristica especifica del estimulo, como si dentro del SNC existiera una especie de
organizaciéon social estructurada, la cual segin su interpretacion se express como una
divisién del trabajo en donde cada una de las ncuronas se dedica selectivamente a percibir
sélo una parte de la realidad exterma. Por supuesto que como, segun cllos, lo que percibe
una sola ncurona no es suficiente como para obtener una imagen nitida de la caracteristica
que le corresponde obtener del estimulo (e.g., forma, tamaiio, textura, orientacién , color,
etc.), suponen que se requiere de la participacion de un grupo numeroso de ncuronas para
logrario. Asi, suponen que la labor conjunta del trabajo de las neuronas es suficiente para
que el cerebro logre obtener una representacién mental de las distintas caracteristicas del

estimulo.

El problema aqui es que, cuando el observador percibe el patrén de actividad de una
neurona en correlacion con alguna caracteristica del estimulo, piensan que Ia ncurona se
activa para percibir al estimulo. Ellos, como dijimos al principio, estén suponiendo que
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estudian los mecanismos a través de los cuiles se gestan las represen en el bro;
sin embargo, lo que hacen se reduce a registrar la actividad de una ncurona cuando ¢l animat
©s oxpuesto a determinado tipo de estimulacién. Pero si nosotros pensamos, por ejemplo,
que en lugar de una neurona, t una fot Ida sintonizada a activarse sélo cuando la
exponemos, digamos, a determinada intensidad de luz azul y tenemos un estimulo que es un
tambor con uns letra k iluminada con una limpara de luz azul; es obvio que al preseatar el
estimulo sobre el campo receptivo de la fotocelda y monitoriar el patrén de actividad de esa
fotocelds hasta poder formar un SEP, sin duda obtendriamos, utilizando la metodologia de
Phillips y col., una representacion isomorfica del estimulo; pero Jpodriamos conchuir de aqui
que lo que estamos registrando es la manera cé ésa fotocelda percibe el estimulo?

Si seguimos la tendencia explicativa de estos investigadores, cualquier tipo de
materia (biolégica o fisica) se vuclve perceptiva y, en esc sentido, si seguimos su
interpretacién, seguramente lo que segin ellos estamos observando es la manera como Ia
fotocelda percibe el estimulo. Esto es, si nos b en la evidencia de la obtencién de un
registro que correlacione alguna caracteristica de un estimulo dado con ls actividad
especifica de diversas neuronas o de fotoceldas sintonizadas o estructuradas para activarse
sélo a cierto tipo de estimulacién, ya no importa que sea una neurona, una fotocelda, o el
mismo instrumental que nos permite registrar la actividad de una neurona o de una fotocelda
(e.g., amplificadores, osciloscopios, poligrafos, etc.), todo se podria interpretar como si
registriramos la capacidad de éstos clementos para percibir.

Suponemos que ningun investigador seriamente aceptaria Ia posibilidad que el
registro de la activacion de una fotocelda signifique el registro de la percepcién de la
fotocelda. Esta negacion decberia de hacemos recapacitar sobre lo que cstos investigadores
estin tratando de sostencr apoyados, no en sus registros, sino en la interpretacién que
estin haciendo de cllos. Sin embargo, no es ficil corregir creencias metafisicas y esto e¢s lo
que ha generado en los ultimos afios, no sélo Ia sorprendente discusién sobre la posibilidad o
imposibilidad de ruir maqui computaci les con capacidad de percibir, conocer o
sentir (Scarle, 1990, Church.land y Smith Churchland, 1990), sino la extraila idea que
sostiene Ia necesidad de plantear un ‘“nuevo™ dualismo: el que separa a la ria biolégica
pensante del resto de la materia (Cervantes Perez y Lara, 1991).

Ahora bien, si uno es capaz de distinguir entre lo que genuinamente hacen éstos
autores de lo que dicen (o creen) que hacen, parece que podemos encontrar problemas
desde la manera como exponen su hipétesis de trabajo. Lo que cllos creen que ecstin
tratando de analizar es como una funcion de los sistemas sensoriales puede transformar una
representacion primaria de un estimulo en una percepcion, por lo que de origen ya hay una
predisposicién a suponer que Ia ncurona percibe, lo cudl culmina en la aceptaciéon de que
cuslquier cosa cuyo patréon de actividad forme una especie de SEP, percibe. Lo que hacen
ostos autores en realidad se limita a comparar la actividad de las aferentes primarias respecto
de 1a actividad de las neuronas de la corteza ante un mismo estimulo. Lo que encuentran es
que el patrén de actividad de algunas ncuronas ante el estimulo sc asemeja, mientras que la
de otras es distinta. Estos registros sélo sugieren que existen neuronas que se activan de
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ciorta manera ante determinado tipo de estimulo y se activan de otra manera, o simplemente
no so activan, ante otro tipo de estimulos. Sin embargo, lo que ellos sosticnen es quo hay
acuronas que se dedican a percibir determinada cteristica de cierto tipo de estimmilo,
mientras que otras s¢ dedican a percibir otras caracteristicas diferentes del mismo estimulo,
como si las neuronas pudieran “decidir’’ qué es lo que les corresponde percibir y qué no les

‘corresponde percibir. Pero este animismo cerebral podria cvitarse si damos otra
interpretacion a los mismos datos.

Aunque sucne menos atractiva que las interpretaciones metafisicas que se nos

ofrecen cu estos trabajos, podemos decir que lo que éstos autores cncuentran es que existen
der sélo a ci tipo de estimulacién. Esto,

meocanismos especificas en el SNC para resp

en si mismo, es miés que importante que lo que cllos interpretan porque, al conocer I»
especificidad de los mecanismos del SNC, podemos empezar a entender no sélo cémo
funcionan, sino también c6mo podemos repararlos si somos capaces de modificar, de alguns
maners, sus respuestas dinamicas (Bermiidez y cols.,, 1987). Si despejamos ¢l hallazgo de
éstos autores de todo su fenguaje mentalista, Jo que podemos ver es que, mientras ellos
creen que estdn estudiando percepcion, lo gue genuinamente nos estén ofreciendo s una

herramienta para buscar formas de control, manipulaciéon, correccién e incluso de reparacién
del SNC, asf como 1s posibilidad de construir méquinas y protesis artificiales. Sin embargo Ia
importancia de Jo que ecucuentran éstos autores se diluye al confundir ¢l estudio de los

receptores con el estudio de la percepcion, lo cuil hace de su trabajo, sin duda una labor
interesante, pero, en cicrta medida, irrelevante en lo que refiere al potencial de investigacion
que los mismos articulos conllevan.
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Reatidsd externa Percepeion de a realidad extema

Figura 1. La concepcion del maserialista metafisico respecto a como genera el cercbro la
representacion mental d¢ la realidad externa.
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Figura 2. Los SEPs que se obticnen a partir de los registros de las aferentes
primarias.
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Figura 3. Los SEPs que se obtienen de los registros del irea 3b.

Figura 4. Los SEPs que se¢ obtienen de los registros del area 1 de la
corteza.
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Figura 5. La traduccién de algunos de los registros de como se
producen los potenciales de acciéon cuando se forman los SEPs.
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Figura 6. Livingston postula que el proceso de informacién visual
esta constituida por tres sistems: la via blob, que reconoce la
forma del objeto, la via parvo-interblob, que percibe el color y Ia
via magno, que percibe el movimiento y juzga la distancia a la que
se localizan y se distribuyen los objetos.



Figura 7. Imagen de cémo ilustran Mishkin y Appenzeller que 1a
informacién visual es procesada de manera secuencial a lo largo de la retins,
el cuerpo geniculado lateral, distintas ireas de la corteza visual y la corteza
temporal inferior. )
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de tal manera que decir que toda moasda tiene percepcioncs
significa que existen correspondesciss etre la serie de sus per-
ceplos y una serie de fendmeaos. Es asi como I nocide tipica-
mente epistemoldgica de percepcidn pasa a fomar parte de la
oniologia leibniziana, En Leibniz la teoria del conocimieato forma
parte integral de la ontologfa y se entiende a partir de ésta.
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NEWTON: PERCEPCION
Y EXPLICACIGN QIENTIFICA

Nydia Lara Zavala’

Este trabajo aspira a esclarecer la posicidn de Newton frentea lo
que puede y no puede decir I3 ciencia sobre las causas extemas
al sujeloy supuestamente generadoras de la percepeién. Lo que
desde un punto de vista histérico me inlefm rescatar es la
negativa que se desprende de diversos lra'hajos, de Ntwloa 1es.
pectoa atesis deque los denominados “objetos isicos™ ({tomos,
fotones, particulas elementales, longitudes de oada, eic.) soa las
caus3s externas de nuestras percepciones sensibles. Asi..d né.
cleo de mi interpretacidn de los trabajos de Nm consisic €n
mostrar que éste no concibe la relacidn eatre |o:s obpt?s.(mws,
nuesiros Grganos sensoriales y nuestra percepcié eolnd!m del
mundo sobre Ias bases de una tcoria causal de la ?empqén. Por
olra parte, vale |a pena sedalar que Newton umblé'n sostienc que
¢l hecho de que nosotros podamos estudiar y explicar cietifica-
menle como se afecta nuestra percepcion cuanda alletfmos el
funcionamicnto de algin érgano seasorial o el cftebro mismo 1o
n0S autoriza a suponer que ellos son causa de dicha percepcide.
Para Newton, nuesiros repores sSlo nos autorizan a afimar que,

- si e aliera 0 s¢ dafia un Grgano seasorial o el cerchro, uesira

percepeiba sensorial de 1 realidad efectivamenic quedard alic-
1ada o inclusive cancelada, pero el punto impom.ntc e que
nuestros experimentos y ohscrvacioncs, por sofisticados que
sean, 00 nos revelan cudles son 1as causas de nuesuas’p.empcno-
ges. La idea ¢s a siguieate: la condicida de posibilidad para

“Lahorsario de Newocompuacin, Conrode asirucames, UNAM.



levara cabo eualquier tipo de experimento y explicacidn causal
Ya presupone que bay tal cosa como percepeida. Dicho de otro
modo, es ol porgue partimos de ella que estamos capacitados
para decidir gué existe, qué es percibido y qué s loque se aliera
0 se modifia. Lo que quicre Newton decir con esig e Que con
las téenicas de Ia ciencia uno no encuentra qué es lo que hace
que Ias cosas existan como las percibimos, sino que sdlo se
determina 12 mancra como se relacionan y s¢ afectan fas cosas
Que sabemaos que cxisten porque las Pefeibimos. :

La creenciaen la existencia de un orden cdsmico, susceplible
de serdescifrado mateméticamente por elintelecio kumano ests,
sin duda, en elerigen deese modo de pensarqueledafundamento
yforma a nusstra nocién actual de ciencia, Ahora biea, el uso de
lasmatemiticas como berramienta paraderivarlas caracteristicas
que definen a los objetos de Ia nueva filosofa experimental s¢
consiituye sobwe L1 “nitida” distincin entre cualidades primarias
¥ secundarias. Dicha distincidn gand su puesto ea la historia
gracias fundamentalente a la influencia de Galikeo, Descartes,
Boyle y Locke. Originalmente fue pensada como una distincién
de caricter omoldgico y twvo como ung de SUS primeras conse-
cuencias no sdo la de desproveer de realidad a la cualidades
secundatias, siso también fa de haces que se les concibicra como
¢l producto de b actividad cerchraly psicoldgicadel sujeto. Esto
obligd a suposer que parte del quehacer del cientifico consistia
en iratar de explicar lo que provocaban en nosotros la percepeidn
de los objetos del mundo cotidiano, -

Desde esta perspectiva, la distincisn entre cualidades primarias
¥ secundarias quedd enmarcada en ef contexto de fo que se
denomina Ia “ieoria causal de Ja percepeion”, 3 la que podemos
caracterizar como aquella teoria que sosticacn que, de una u otra
mancra, los objetos fisicos no silo son objetos externos, distintos
eindependicnles de 1 pescepein, sino queson concebidos como
la causa externa de nuestros datos sensoriales o represeataciones
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internas. Lo queteaemos son las “ideas”de los objetosinmediatos
imm e:nocimiumasbleom' Desde este puslo
de vista, la percepcida no es aunca de los ob)glns de la realidad 4
(isica. Asi, pues, la teoria causal de la percepcidn md.uce acreer
que ¢l mundo que percibimos no es ¢ mundo .rc.al. sino fggo ﬂi
apariencia sensible. La idea es que lo que p.emblmos cotidiana
mente ¢s s6lo el efecto que ¢} mundo fisico real genera en 0
gracias a auestros sentidos, pero lo que aparcce ante nuestros
seatidos no es la realidad misma o en si. S¢ trata mds bien de"las
imigenesorcprcscnmcionesintemf queseproducen ennosou:
por la accién que provoca la realidad extema sobre nues
SCl:’l:l:::idemmos, por ejemplo, el casode fa visfc'».:. Aclualmen;e
se sostiene que ésta es causada (es decir, es ¢l Gltimo eshbdnd:
una cadena causal) por un complejo sns!em de rayos u ondas
luminosos, segin sea el caso, que son emitidos o 'reﬂejadc_;s zo;
ta superficie dc los ohjstos y que “viajan” del objeto alhojo ﬁ:.
percipiente. Se supone que cuando un baz de Iz llcga.a 1e "
se producen cambios quimicos en ks mt:p!ore's,. m\sn;:sl : :
provocan que una seri¢ de impulsos déftncos vijen :h‘ p ng“
de las fibras nerviosas hasta llegar Bacia una de las. pioy
visuales del cerebro que reciben los impuisos nerviosos :
. retina, Estos impulsos gencran a su vez und idl\{ldld en esa
ircasdcl cerchroasi comoen olm;u as‘:uda:: e'l‘l’as para provocar
en ¢l percipicate fa visidn de un objeto. .
' :guo:, sip:omzs coherentes con lo que afirma esta uo;:,
babremos de decir que en principio no vemos los rayos u on
emilidos o reflejadus por los objetos. Dc hecho ampoco ve:::
Jos objctos que emiten o reflejan la ez (e, no vemos au sto
0jo por medio del cual vemos). Lo que vemas son simpleat

 Hir, “Realisn”, The Cacyeiopediaof Pilesophy, Vol.7, Collier Macaillan
Publishers, Lodos, 1967.
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los efectos que la emisién o reflejo de la luz provoca en nuestra
retina. Se asume que ¢l cerebro de alguna manera traduce dichos
efectos comoun conjunto de manchas coloreadas de determinada
forma y tamaéio, ubicadas en nuestro espacio visual como imé-
genes sensibles y que funcionan para nosoros como repre-
sentaciones internas de los objetos externos. Pero hay que hacer
notar que a distincién entre mundo extemo y representaciones
internas acarrea consign a idea de que ¢l mundo que cada uno
de nosotras percibe tiene un caricter subjeiivo y piivado. Esto
se fundamenta en Ia idca de quessi, en efecto, la percepcian es el
producto de la actividad que literalmente se produce al interior
del sujeto (por medio de su actividad cerebral y psicoldgica), lo
queel sujeto percibe cotidianamente sélo puede serpercibido por
elsujeto mismo. Hay, pucs, desde el punto de vista de esta teoria,
una duplicidad de mundos en cada sujeto: el que cada uno de
nosotros percibe cotidianamente 2 través de sus sentidos yelque
1o percibimos directamente pero que suponemos causa en cada
uno de nosolros nuestras percepciones sensibles,

La ciencia, como dijimos, se inicia dividiendo ¢) reino de Jos
objetos de la percepcidn sensible en dos mundos: ¢l de las par-
ticulas equipadas sdlo con propicdades matemiticas queseunen,
separan o mueven segin lo determinan las leyes de la mecinica
¥ ¢l de los colores, subores, olores y demis cualidades que, por
definicion, no pertenccen al mundo fisico, Esto, por toda una
scrie de supucsios condujo a la identificacidn de s particulas
matemiticas conclmundo realy alade has cualidades secundarias
con clementos cuya existencia dependia por completo de la pes-
cepcidn del sujeto. Bajo csta perspectiva, la “percepeién de los
objclos exiemos™se concibe como Ia percepeitn de s scasacio-
nes causadas por cllos. La teoria denominads “repre-
sentacionalista”, defendida por gente como Galikeo, Descartes y
Locke, sin emhargo, supone que auaque todo ko que percibimos
selimitaala posesionde seasaciones, alguaas e esas scasaciones
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rellejan o reproducen de algin modo las propiedades (isicas
espacio-temporalcs de Jos objetos exiemos, en 1aalo que olras
no2 El postulado de las primeras cumple con-¢l propdsno de -
garantizar que cuando menos algunas de nmlra's c'iacnpcmes

de lus objetos fisicos coincidan con las w,c.lenslms que ral-
meate posecn los ohjetos externos. Esta posicion queda ilustrada

en las palabras de Galileo cuando éste afirma:

..yojuzgoque,siloscidos, laslenguas ylas naticesse eliminann,
Ia figu, los némerosy el movimientosin duda perfnfneetriln.pm
no el oloroclsaboro el sonido, que, sin el animal kunle,lo.pudo
crees quesean otra cosamis que nombres, asi conio las cosquillas ao
sonolra cosa misque unnombre cando laaxila ofa membranadels

narizseclininan’

Laseparacin que establecen los repxesfnl?cionalims en;el:
que permanece ¥ lo que se elimina al suprimir losétga?os
sentidos del “animal viviente™ da lugar 3 que se piense que
entonces e olor, ¢l color o cf sonido al igual que smacme:
como las casquillas, ¢l dolor o el placer no son reales. !’::e |
expulsar a las cualidades secundarias de.l mun.do ml.se ll; ] :
dotar a las particulas matemiticas de exisiencia propia. ‘:de
dad, desde esta perspectiva, no sélo se considera dnsl.wu einde-
pendiente del mundo que percihimos,’sino que ¢ picasa com:
1a causa que produce en nosotros ¢l cdmulo de senswoncs qQ
cesarian de existit si ¢l sistema que las Muu se extipa 0 s¢
extingue. Ahora bicn, Newton o silo cuefuoué laidea m
fuera necesario dar cuenta de a preseacia de las cual
secundarias cn ¢l mundo de fa percepeida cotidians, apelan::o:
Iaactividad que hos objetos fisicos provocan en nuestros seatides -

Yt Realsmp8l. .
3 Gatites, Opere, IV, 334,11



5ino que rechazd enfiticamente la esis que preteade identificar
a'la realidad con los supuestos objetos extemos de Jos que s
habla en la fisica.

Para Newton, pasiciones como la de Galileo no sélo no expli-
caban nada, sino que earedaban los temas de tal manera que se
terminaba pono saber ni lo que la fisica afirma conocer i cdmo
puede accederse empiricamente a la realidad. Desde este dngulo,
Newton sostiene que el hecho incontrovertible es que:

Enlos cwerpos vemos sélo sus figuras v colores, ofmos sélo sus
sonidos, locamos sélo susuperficie cxtema, olemos sélosus olores y
saborcamossussabores.

Que estos cuerpos son ademés extensos, duros, impenetrables,
movibles ¢ inertes es algo que Newton nos asegura que nosotros
podemos reconocer sGlo por medio de los sentidos y la experien-
cia. En su Regla II1, por ejemplo, concretamente sostiene:

No tenemos otra manera de conocer la extension de los cuerpos
misque porlos sentidos (...) Que muches cuerpos son duros lo sabe-
mos por la experieucia (...) Que todos los cuerpos son impenetrables
10 lo averiguamos por la razén, sino por la sensacidn (...) Que todos
los cuerpos son movibles y que poscen ciertos poderes (que llama-
mos inercia) (...) lo inferimos sélo porque propiedades semejantes
sonobservadasenlos cuerpos que vemos.)

Particndo de esto, Newton considera que i eliminamos los
sentidos del “anima! viviente™, como propone Galileo, sencilla-
mente no llegamos a ningin lado, ya que segin él el supuesto

* Newion, Princigia, Book 11, General Scholiom, ind. de Mose, Univ. of Cali-
fornia Press, USA, 1966,p.436.
3 Op.cit Rutes ofRessoningin Phykosoghy, Ree 1, p 398,
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i ede inter-
mundo exierno QUE Causa AUCSIras Sensaconcs %0 pu
pretarse més que como us supwomeuﬁsmrmdnuy.qu
0 tiene cabida en fa ciencia experimental. En sus palabras:

Usa necesidad metafisica ciega, que es Cierlamente sicmpre I
Trisma y en todes isdos, no puede producis cambioalgunoealasco-
$38.

Nosolros, segéin Newton, sabermios omo son los ohjelos que
existen porque éslos pucden presentarse a nueslros sentidos y los
identificamos como objetos realcs precisamente por sus caracle-
risticas fenoménicas,

perosusustanciainterna nopuede serconocid nipormediodelos
sentidos, niporningdnactorelexivodenvestra menke.

Quercr, pues, dcterminar c6mo serian los objetos del mundo
sinolos pel:cihiénmos, implicaria que de alguna ngu.lm somas
capaces de acceder i conocintieato de su “sustancia” y esto, €B
opinitn de Newton, es un esfuerzo vano. Lo que egnoctmos 1o
es nunca lasustancia de los cuerpos que percibimos. Conocemas
dnicamente L forma como se nos manificsan 3 los sentidos.
Decimos, por ¢jemplo, que un cuerpo puede dc'ﬁmm como algl:
que es duro, rigido, impenetrable ¢ inerte. Si se 00s pftglll
cbmo lo sabemos, contesiamos que asi es como §€ manifiesta a
puesiros scatidos. Sin embargo, si se nos pregunta pof qué o
manifiesta asi, loda nustra sapiencia noalcanza pard proporcio-

‘Nm.hila'pil.Bwklll.GmlSd»lium,md.deMolu,Uaiv.d&li-

; 1966,p.56. .
’mmwlﬁ.mmm,uaw.mam

* forsiaPrms, USA, 1966,p. 4.
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mar a5 razames de por qué percidimos a bos cuerpas de determi
nada forma, con determinadas propiedades ¥ con determinados
coloees, somidos, olores, sabores, efe. Si estas propiedades o
cualidades forman parte o no de la sustancia de los cuerpos ¢s
algo que eatros no podemos determinar ni por medio de fa
veflexidn nipor medio de la sensacidn, Pescibimos las cosas que
existen por medio de nuestros sentidos, pero al no poder deter-
minar 12 susancia de los objetos que percibimos o podemos
determinar Nempoco si lo que percibimbs como sus propiédades
ocualidadeseselresuhadode laactividaddeunasustanciamental
© material otvalquier otra cosa o combinacién de cosas que se
nos pucda oaneri. Supones, pucs, que para percibir el mundo se
requiere de b existencia de otro mundo pero sslo dotado de
cualidades mimarias no nos hace avanzar nada sensillamente
porque roexplicanada, locual, en palabras de Newton, “equivale
2 no deci nada”. En cambio, continiia &} diciéndonos:

~derivandos oes principios generales del movimiento apartirde
los fendueans paradecira continuacién cémose siguendeesos prine
cipios nuanfestos las prapiedades y acciones de odas las cosas cor-
poreas, baluia de constituir un gran paso ea la filosofia, sunque s
causasde esmprincipios ainuosebubicsendescubierto

Lo que yodeseo sostener ¢s que, aunque Newlon en cierto
sentido acepafa necesidad de distinguir entre cuslidades prima-
. Tiasy secundasias, su admisiéa nolo compromiente 2 asumir que

s¢ trata de unadistincion ontolégica que deja fuera de la realidad
€1 mundo comtituido por nuestros objctos de perepcisn, Para
€, diferenciar entrc uno y otro tipo de cualidades parcce que
responde mils bicn a una estrategia de corte epistemolgico y
préctico, in om0 propésito que el de apresar y definis mejor las

$Newson, Opvica 346
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cncieristicas univusafes que consideramos necesarias pars lo-
grus destificar a Jos objetos corpdeeos con que 805 lopamas ea

1a vida reat! Peto, si Newtan s coherente, todo parece indicar

que para &, ef hecho de que ef color, e sabor, e! s.onido,‘ ¢l olor
olatexturadeun cuerponoseincluyaenla deﬁmudp de ‘cuerpo
(isco" se debe simplemente a que este tipo de cualidades no se
requierea para dar cuenta del (enémena de ciertos cambios de
Tos cuerpos y que Newton juzga como a‘qx.ndlo que realmente
interesa a la (isica estudiar. En sus Principia, pos c_jemplo! uta
¥ olra vez sostiene que ¢l rango de sccidn de la fisica se }mma
adar cuenta el fendmeno del “movimiento™ y para e.:‘p::ri:l
imicato de los cuerpos es evidente que no necest -
::\:?'::odas las pro icq:!?des manifiesias Iex!oménmmme en
los cuerpos. En su Optica, sin embargo, €1 u'moduce el color
como caracteristica escencial para poder explicar el comporia-
iento dc 1a vz,
i Si mi lectura de Newton es correcta, o que podemos supoaer
e5 que &l separa a las cualidades secundacias de las pmaﬂz
simplemente porque lo que él pretende es I_ogm una defini
de ‘cuerpo fisico’ lo suﬁcicntcmemc. precisa como para pod;
propokcionas un fenguaje Y un mecanismo que 80S hag; ﬁ:‘o
distinguirclaramente y sin mnhigiedadcu':ndf) estamos ba .
de un cerpo y cusndo no. Esto tiene vital @pqmnm. ?mde
visién newloniana de fa fisica, ya que la misma dtﬁmég
cuerpo fisico fe va a permitir plantear que h.;y cos3s que existen
en ¢ mundo que percibimos y que estudia Ia'tmu que pc:l
definicida no son “corpdeeas™. EX espacio vacio (0 lo que
caradletizd como “éler”) y Ia fuz son, para Newton, fendmenos
de este 1ipo. Lo que en todo caso quicro dejar e cl'uo ] :I'uc;
desde la perspectiva newloniana, i se define ‘cuerpo’ como g

*McMin, Netonon Matter and Actvity, Univ, of Notre Dame Press, USA,
197,p.9.
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duro, rigido, impenetrable ¢ incrte, lo que se quiere estableceres
que cualquier cosa que no presente esas propiedades tendrd que
e calificada como 16 corpérea, mas 2o por es0 como algo no
yeal, puesto que identificamos loreal con el fendmeno observado:
Asimismo, la identificacion de un cuerpo por medio de sus cus-
lidades primarias nosignifica que el cuerpoidentificadonoposea
las demés cualidades que les son propias a los objetos corpéreos
que percibimos cotidianamente y que sin duda son 105 mismos
cuerpos que la fisica pretende estudiar, .

Por ahora to que me interesa sefialar es que, aunque Newton
aunca publica su formulacidn de la definicién del témino “fend-
meno’, es claro que en toda su obra € concibe al feadmeno como
¢l bnico ohjeto de estudio de la ciencia experimental. Si esto es
cierto, entonces Ia propuesta de que exisie un mundo extemo y
distinto det que percibimos, cuya actividad causa ea nosotros
percepeiones, e5 para €1 el tipo de hipStesis que notienen cabida
en la ciencia experimental. En palabras suyas:

..ualquicrcosa quenosea deducida desdect fenbmenodebeserlis-
niada vea hipdtesis; y las hipdtesis, sean metafisicas o fisicas, sefie-

ran & cualidades oculuas e mecdnicas, no tienen tugar enla filosofia
expcrimcnu\.m

Bien entendido lo que esto quiere decir ¢ que los cuespos
fisicos de Newton ni pucden ser diferentes fisica o metafisica-
mente de los fendmenos (que sf percibimos) ni pueden estar
dotados de caracteristicas o poderes ocuttos gracias a los cvales
tos percibimos. De hecho, ¢l cuerpo para Newion s¢ concibe sélo
como ct clemento que podemos identificar objetivamente por
medio de los sentidos para detectar, 2 través de la chservacion

“Oteton, Princip, Book i, Generd Scbaiom, sd. e Motie, Uaiv.of Cati-
forniaPress, USA, 1966,p.547,
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de sus movimientos y cambios, cuindo bay una causa presente
que los altere o modifique. Dicha causa, empero, RO sé!o 7o €8
exierma 3} fendmeno, sino que noSoiRgs sohemos que existe como
fenbemcao en la medida en que somos capaces de observar 1os
cambios yalteraciones que sulren los cuerpos cuando esas causas
estdn presentes, Si 13 causa es {isica, eatonces debe tener propic-
dades o manifestaciones fenoménicas. En Newton, pues, nosdlo
70 ¢acontramaos una distincidn caiee o mundo fisico y et mundo
de la percepcion cotidiana, sino que & hecho enqonmmes una
identificacin entre et mundo que estudia 1a fisica y ¢l de T
petcepcida cotidiana, De esto, lo que pucde inferirse, yendo ¢
contra de toda una tradicidn, es quefo que Newlon cstf fnundo
e hacer es enmarcar o circunseribir ¢ terreno de fa fisica en el
estudio de los fendmencs, Lo gue Newton pic;sa y cllcﬁ:::e q:;
16 n0solros podemos (y tenemos que) identificar a los
zéiopo: s u‘:;n.dti(es\acioncs fenoménicas, al igual que podemos
dentificar 1as causas o principios gencrales que mueven & €508
cuerposdesde tosfen(\mcuos.Yannq\tcuamusas,Pm N.mon
00 son ai pucden ser catalogadas como ‘corpbreas’ :de ninguna
mancra significa que no forman parte © que eskan Iu;u d?l
fenémeno. No hay, pues, la necesidad de postular la existencia
de algo aparte del fendmeno para explicar cl tenélnfuo ya que,
comobica loespecifica Newlon, I postulacidn de entidades olras
qut fendmenos para explicar 1a existencia ¢!e los fenbmenos
seacillamente no forman parte Je la fisica. Si esto €3 u:nmo,
entonces fenemas que aceplar que, cuando menas para Newlon,
ateoria causat de fa pescepeidn tal como se ba formulado noes
una teoa cientifica sino una biplesis “menfisica™.
Aunque, como 5¢ dijo, Newioa nunca publicd una definiciSa
& término *fendmeno’, en sus nolas y difereales uboms e
contramos que paca & dicko (érmino ticne un significado muy
amplio, 2 que abarca touas y eada una de las cosas que perci-
bimos. Ed nos dice, por ejemplo:

1



Voya llamarfenémenoa cuslquier cosa Que pucda servisla y ser
percibida sea cual sea el objeto percibido, refieran a las cosas extes-
nasque nos son conocidas por medio delos cinco sentidos, 0a las co-
$as intcrias que contemplamos ennuestras mentes porel pensamien-
t0. Como el fuego s caliente y el sgua es biimeda, y eJoroes pesado,
yelsolesluz, yosoyy yopienso. Todoestoson casassensibles ypue-
denserdenominadas fenémenos enuusenlidoamplio."

En ¢l mismo tono, Newton nos dice én otro pasaje:

- yonotomo por fendmenosdloa las cosas quese nos bacen conoci-
das por los cinco sentidos extermos, sio mbién aquellas que con-
emplamos en nuestas mentes cuando pensamos: como son, yosoy,
yo ceo, yo entiendo, yo ecuerdo, yo pienso, yodeseo, yono desco,
yoestoy sedicnto, bambriento, contento, triste, ete, Y aquellas cosas
quesosesiguen de los fendmenos ni por demostracion ni porelargu-
mentodeinduccion, lotomeporbipétesis,*

Pero Newton, me parece, ademds de fas cosas que pueden ser
vistas y percibidas por los sentidos internas ¥ externos, incluye
dentro de I categoria de “fendmena™ no sélo cuerpos y sensa-
ciones,sinohechos.” Lasseis Fendmenos quesiguen las Reglas
de sus Principia, por ejemplo, nos hablan no sélo del sol, los
planetas y sus satélites. Newton también considera como fend-

Yo tomé esta definicisnde Peter Achinstein, quitn rcfierea la baduceiéa que
hace McGuire, *Budy and Void in Newton's De Mundi Systemate: Some

. Nchourus'.Ardtive[orllimryo/&m&imm,l966,p238-239.
Cohen, 1. Bernard, Iniroduction to Newton's ‘Principia’, Harvard Univ,
Press, USA, 1978,p. 50, Segin Achinstein, ademis dela citaanterior ylague
proporciona Cohen existen dos definicioncs adicionales catze los manuscri-

105 de Newton que ¢l o0 cita porgue soslicnen bisicamente [o misemo. Yo s
betenidoscasoaellas,

“mAchimlein,Nmou&Carpuxculugmy.
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menos 3 las rbitas de los planetas y sus satélites, a las dreas que
estos cubren, a los periodos de ticmpo que tardan en recorres sus
Gebitas, etc. Orbitas, drcas, periodos y demds cantidades quedan,
pues, agregadosa la lista de la referencia deltérmino ‘fcnomen.o A
ya quesu existencia s o puede ser cstalrlecida poria observacién
ienci i i i ue puede
y la expericncia o la experimentacién. ” Pero si lodf) loquep
ser establecido por Ja.observacidn y la experiencia fqnm parte
de la categoria de fendmeno, uno esperaria que a inercia, la
gravedad, los rayosdeluz, los dtomos 6 las parﬁq':las clc'mcntales
;;uc ahora sabemos que los componen, lamlTIen pudiesen ser
considerados por Newton como fendmenos, Sin embargo, no ¢s
estc el caso. La inercia, la gravedad, las particulas o' los rayos
que &l sostiene que componen a la fuz son, para l\ewtf)n, el
resultado de inferencias y, aunque cierlamente pueden derivarse
de los fendmenas que percibimos, sélo tienen cal'aida como cate-
gorias o entidades tedricas. Newton, si no me equivoco, distingue
enire fendmeno ¢ inferencia con ¢} propdsito CSPCClﬁCO. de ex-
plicar el comportamicato, 1a modificacién o los wfxblos que
podemos observar cn los fendmenos sin que lo que s n'nf'xcre del
fenémeno le acarree algdn tipo de compromiso ox_\tologlco. Yo
creo que ¢sto es lo que le permite hablar, por cjemplo, de la
gravedad cn el caso de Jos cuerpos o de los rayos df lu.z enel
caso de los colores, como simples “entidades tedricas \ cuya
“existencia” pucde ser postulada sdlo porque y en la medida en
que contribuyen a explicar Ja mancra como vemos que s com-
ortan los cuerpos, 1 luz, etc.
i Elmovimicnil’sdcunpl:mcla,pnrcjcmplo,cs:\lgoque’podemos
obscrvar como fendmeno, La descripeidn de ese fendmeno en
relacion con las fucrzas que suponcmos adl'mn‘pnm moverlo ngs
explica of ferdmena, pero no garantiza que s‘o!o su coneepci In
de b1 fuerza de gravedad corresponda a la dnica manera posible

W Achinatein, p.137
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de dar cucnta de ese fendmeno. Jgual sucede con la nocidn
corpuscular de los rayos de luz. A é1 le pareci6 que lo mis
coherente cra explicar ¢l comportamiento de fos rayos de luz
pensando en ellos como corpisculos (no corpdreos) que se des-
viahan al pasar de un cuerpo o medio ransparente a olro o se
refiejahan cuando chocaban con la superficie de un cuerpo. Pero
Newton nunca desechd 1a posibilidad de que la refraccién y la
reflexidn de los rayos dc luz también pudiesen ser explicados
concibiendo a los rayos de luz como ond3s. )
Loqueentodocaso hice Newton consiste en establecer ciertas
relaciones entre, por ejemplo, Ia fuerza de gravedad y los movi-
micntos planctatios, pero lo inico que él pretende estar haciendo
csdarcuenta delos movimientos planctarios apartir del postulado
de la fuerza de gravedad. Por medio de la fuerza de gravedad sin
duda s explica el movimicnto planetario y se puede decir con
mucha precision cdmo actda la fucrza de gravedad sobre los
cuerpos, Del fendmeno del movimicnto Newton pens que era
licito inferir que existen ciertas fuerzas que provocan esos mo-

vimientos, pera cuando se le presiond para que contestara qué

era eso que causaba esas fuerzas o qué o como se producian,
Newlon una y olra vez respondid que no s6lo no lo sabia, sino
que €l ni proponia ni construia hiptesis a ese respecto. Para él,
1a causa del movimicnto plancturio podia muy bien explicarse
con | nocidn de “fucrza”, pero Ia causa, | Jocalizacidn, el origen,
etc., de esa fuerza era algo que ¢l sabia que no podia explicar
cientificamente. Esto, sin cmbargo, no le impidi clucubrar sobre
qué podia ser aquello que provocaba la gravedad. Empero, siem-
pre considerd que cualquicr cosa que ¢l pudiese decir al respecto
debia ser entendida como una simple “hipélesis™, en su sentido
peyorativo s decir, metafisico) del términe. Lo que me intercsa
dejar claro de todo csto es que Newion, aunque reconoce que no
sabe qué causa la manifestaciin de las fuerzas gravitatorias o qué
¢slaluzy qué Ia produce, ninguna causa ni ninguna cosa que se
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infiera del fendmeno pucde concebirse como algo que exista con
independencia del fendmeno que se observa, En este esplrity,
Newtontambién propone, sobre lahase dc nuestras obscrvaciones
de su comportamiento, que sc inficra, e.g., que Ia luz consta de
partes. Ensus palabras nos dicc que las partes de la luz se infieren
de su comportamicnto

.porquecn el mismo lugar puedes pararagquella quevicne enunmo-
mento y dejar pasar aquella que vicnie un poco después; y al mismo
tiempo puedes detenerla en cualquier otrolado y dejarla pasaren
cualquicrotro. Deaqui quela parte dc luz quese detiene no puedeser
lamismaque aquella quese deja pasar. Laparte mis pequeiia deluzo
la parte de la luz, que pucde ser detenida sfla sinel resto de laluz,0
propagarse sola, o hacer o sufrir cualquier cosa sola, sin que el resto
delaluzlobaga olosufra, yolollamorayo detz”

Pero, como se puede claramente apreciar, Newton no propone
que la luzsea corpuscular, sino silo que consta de paries, a saber,
los rayos de luz. Ahora bicn, el hecho de que él proponga la
existencia de rayos fuminosos como las partes constitutivas de la
Juz s6lo ticne como funcidn explicar una gran variedad de ma-
nifestaciones fenoménicas de fa luz. Sus experimentos sobre
colores, por ejemplo, lo que explican cs la relacidn entre la
percepcidn de determinado color y ¢l grado de refrangibilidad o
desviacion de tas partcs o rayos de luz. Pero Newton no estd
pensando que fos rayos puedan scr catendidos como aquelloque
causa nueslra pereepeidn del color, sino sdlo que existe una
relacidn entre los colorcs y Ia manera como s¢ observa cmo se
separan las distintas parics o fos distintos rayos que ests supo-
niendo que componen a I Juz. Si esto se entiende, crco que €5

13 Newtan, Optics, DeCinition | Wil Benion, Publisher, The Great Books,
EncyclopaediaBritannica,Inc. 1952,p.379,
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ficil apreciar que para Newton, tanto la luz como los colores que
observamos cuando se descompone la luz o] pasarla a través de
ua prisma son fendmenos, ea tanto que los rayos luminosos son
propuestos como entidades tedeicas que sélo tieaen la funcida de
explicar ¢l comportamicnio que podemos observar en esas fead-
menos. En otras palahras, para Newton las eatidades tedricas,
como son los rayos luminosos, las particulas elementales, o las
fucrzas, no son ni pucden ser entendidos como la explicacién
causal dc 1a existencia de los fendmenos que percibimos y esto
porunarazdn muy simple: ellos sdlo son auelloselementos Euya
existencia s¢ postula con ¢} dnico propdsito de ofrecer una ex-
plicacidn coherente ¢ inteligible del comportamiento que obser-
vamos en los fendmenos. Esto quiere decir que la explicacitn
cientifica dc un fendmeno ni es nj equivale a fa explicacién de
lacausa que lo produce. Si estoescierto, la moralejaque podemos
extraer ¢s Je suma importancia, a saber, que lo que fa ciencia
explica no rehasa nunca los limites fijados por el reino de la
percepcion.
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VER LA LUZ: LOS RAYOS DE NEWTON,
LA MEMORIA DE GOETHE
Y LA PERCEPCION DE LA CIENCIA

Dennis L. Sepper®

Al principio de 1992 se anunci6 que un experimento en proceso,
a gran profundidad bajo tierra en Gran Sasso, en las montafias
de la regidn de los Abruzzo en Htalia, habia confirmado la exis-
tencia de neutrinos de baja energia, particulas subatomicas cuya
existencia se predijo en la década de 1930 para dar cuenta de la
distribucién de energfa producida por la fusién de los dtomos de
hidrégeno en et sol. Experimentos similares s¢ han llevadoa cabo
en olros fugares {p. ¢}, en una vieja mina de sal bajo ¢l lago Eric
en los Estados Unidos), pero el emplazamiento del Gran Sasso
tiene la ventaja e estar mucho mejor aislado de otros fendmenos
césmicos, de tal manera que los neutrinos son las énicas parti-
culas subatdmicas que es probable que penetren abi.

Los neutrinos se cuentan entre las particulas mis elusivas;
tienen cero masa de reposo y aun cuando, conforme a la teoria,
miles de millones de ellos estin pasando a través de cada ceati-
metro cibico de 1a tietra, por segundo, s8lo interactuard con la
materia una fraccién ipfinitesimal de ellos. El experimento del
Gran Sasso ests ideado para captutar una fraccidn muy pequeda
de neutrinos de bajs encrgia —sealmente, la parte alta dé la
porcidn baja del espectro de encrgia— en una enorme lina de
gatio liquido. Cada captura tiene como resuliado fa conversifn,
ea gas, de uno de los dtomos de galio que, tras muchos meses de
mantener el experimento, puede evacuarse por la parte alta dela

*Univessityo Dalls.
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PERCEPTION AND SCIENTlfIC EXPLANATION
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ABSTRACT

The aim of this work is to elucidate that the idea that through the study of our sense organs
and our brain it is possible to give a satisfactory answer of the.causal source of our sense
perception, not only is a mistaken idca, but the origin of all kinds of philosophical puzzics.
The point | want to stress in this paper is that cven when we are able to study and explain,
scientifically, how perception is affected when some senses organs or the brain is altered in
its functions, it does not allow us to support that we perceive the world through them.
Our scientific reports only authorize us to assert that, if our sense organs or the brain are
altered or damaged, our perception of the world in fact is going to be altered o even
canceled, but the interesting point is that our experiments and observations, however
sophisticated they might be, do not make us known the causal source of our perceptions.
The main idea is the following one: the possibility to accomplish any kind of experiment and
. causal explanation already presupposes that there is such thing as perception. In other
words, it is only because we perceive that we are able to decide what exists, what is
perceived, and what is that which is altered or modified. With this 1 want to say that through
scientific tectonics it is not possible to find what makes things to exist the way we perceive
them. They only arc able to determine the way things are related or affected that we already
know that exist because we are able to perceive them. Nevertheless, the so called ‘causal
theory of perception’, upheld today by many neurophysiological studies, induce us to believe
that the world we perceive is the effect that the external world produces in our sense organs
and our brain.

KEYWORDS: Perception, causal theory of perception, causal source of perception, causal
explanation. .

INTRODUCTION

Nowadays, not only philosophers and psychologists, but even scientists and engineers have
been concerned with some conceptual puzzles in regard to the nature (e.g., mental or
physical) of the processes involved in what has been call the 'study of perception'. These
conceptual puzzles arise, in part, because there is not a clear understanding of the term
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‘perception’, and, in part, because people tend to adopt, as a correct scheme to grasp this
clusive concept, the metaphysical doctrine known as the ‘causal theory of perception’. This
theory can be characterized as the doctrine that sustains that the objects that conform the
world not only are external, different and independent of our perception, but are to be

considered as the causal source of our scnse data or internal representations.

According with this theory, sight, for example, has to be considered as the final stage or
effect caused by a complex system of wavelengths that are emitted or reflected from the
object's surface to the percipient's cyecs. Combining well grounded physical terms with
metaphysical assumptions the theory asserts that, when different wavelengths strike the cyes,
the light causes chemical changes in the receptors, which, in turn, cause electrical impulses
to pass along the nerve fibers which lead from the receptors to one of the two visual
receiving arcas of the brain. The impulses set up activity there and in certain other
association areas of the brain to provoke or cause in the percipient the visual image of the
object (Hirst, Perception and the External World, p.10). -
Now, many of us are more than familiar with this kind of explanations, and secveral people
tend to believe thlt this causal chain has to be considered as the point of departure of any

ific expl ion that wants to assert the sources of our perception. Nevertheless, if we
look closer and try to be coherent with what the theory wants to assert, the final result is
that there are elements that conform this causal chain that are in fact utterly unexplainable.
One of them is the access to the cxternal world described in physical terms, the other

concerns the source of perception itsclf caused by brain activity. Let us try to follow why
this is so.

According with the causal theory of perception, we have to admit that, in principle, we do
not sce the wavelengths emitted or reflected from the objects. In fact, neither we see the
object that emits or reflects the light (¢.g.. we do not see the eye through which we sce).
What we sece, in conformity with the theory, is merely the effect that the emission or
reflection of light produce in our retina. Furthermore, it is not explained, but merely assumed
that somehow the brain is able to translate those effects as a set of colored spots endowed
with certain shape and size that can be located in our visual space as sensible images that
work for us as the internal representations of external objects.

Note that the theory tend to multiply cverything. There is a physical description of the
external world and its common scnse description; there is a external space where the
physical objects inhabit and the pcrceived spacé where our perceptual objects inhabit. This
take us at least to two forms of dualism: one is the so called 'epistemic dualism' that has to
confront the doubts concerning the possibility to have perceptual access to the external
world: the other is the so called 'ontological dualism' or the ‘mind-body dualism’ that, among
other things, has to confront the problem concerming how is it possible for a physical cause
to preduce in us a non physical effect.

Now, the mental aspect that surround the term under study in connection with the
conceptual split that the causal theory of perception establish between the external world




and its internal representations not only are responsible for the problematic distinction
between the physical and the mental in both, its epistemic and ontological versions, but of
the astonishing idea that sustains that our perception of the world is something that takes
place inside our heads. This idea, as 1 will try to show, not only is obscure, but imprecise, in
the sense that the phrase ‘“inside our heads" originally was coined to express the

physical st t that ts that our perception of the world is something mental
and, as such, the phrase wants to express something odd: the location of perception in our
minds. This idea is erratic because it scems that both, mental states and minds accept spatial
descriptions, which is utterly absurd. Nevertheless, if we take this nonsense as an empirical
statement (which is common when we arc not aware of the dangers that characterize
metaphysical statements), it might suggest that, if we could be able to explore what is going
on, verbatim, inside our heads, we might be able to "discover" where and how exactly

perception takes place in our heads.

Now, we usually have no difficuities in finding the place of a thing perceived. The problem
here is that the so called ‘neurophysiological studies of perception' do not want to find the
h | etc.),

location of something perceived (c.&., a brain, its nerves, neurons,
but of perception itself. This pretension is thoughtlessness when we understand that to
perceive is a verb not a thing that accept to be perceived. Nevertheless, the attempt to locate
perception somewhere inside our heads has been accepted as a coherent possibility and has
been responsible to create the illusion that onc of the task of science is to study how
perception takes place in the brain. But let us try to understand how this gibberish start.

ABOUT THE TERM 'PERCEFTION'

" bed ,

‘The term ‘perception’ undoubtedly is related with verbs like * 8",
hearing’, and 'smelling’. All these verbs are to be considered as behavioral verbs, and all of

them express performances strongly linked with what is known to be an ‘ostensive
definition’. We usually define a term ostensibly when we combine a perceptual verb with

some -form (physical or verbal) of pointing to the object.

Now, perceptual verbs when combined with some form of pointing to objects usually
express some kind of behavioral performance that has to be done with the object pointed
(c.g., sce the apple, touch the material, taste the food, hear the sound, smell the perfume,
etc.). If required, we can corroborate that the performance is fulfilled employing phrases
like, c.&., "1 see it”, "I feel it", "I taste it", "I hear it", "1 smell it", etc. Furthermore, we can
extend the results of our performance adding new ipti cc ning the characteristics
or praperties found in object, flavors, sounds or smells (e.g., this is red, this is soft, this is
sweet, that is a melody, this is a floral smell, ctc.). The term 'perception’, hence, seems to be

sce that), confirmations

refated not only with verbs (¢.&., scecing), but with commands (e.g-,
(e.g., | sec it), and description (¢.g&., this is red). All these conform the complex meani_ng of

the term 'perception’ and, as it is easy to appreciate, the same term sometimes is employed to
express commands, sometimes performances, sometime assertions, sometimes objects, and




even sometimes it is used to describe properties or characteristics found in objects, sounds
or smells.

Despite the different uses and improvements of the term, we tend to think that when we
employ the same word to express miscellancous but related things, the term most have a
common reference. Hence, when philosophers like Descartes and Locke try to capture what
they considered to be the "essence” of the term 'perception' they simply couple ostensive
descriptions of objects and first person reports and assumed that the combination of both
was the expression of some kind of mental or internal state produced by the object
pcrcleived. From here the idea that our perception is our mental apprehension of the external
world.

Nevertheless, note that this presumed mental state arises because it is assumed that when we
sec an object and describe it, let us say, as red, the description "this is red" appears to be
equivalent to the assertion 'l see it red’. This peculiar assertion is enough to give rise to two
interrclated misconceptions. One of them is that the phrase "I see it" (that commonly is
understood as our verbal way to cxpress the confirmation that the performance stated by the
coupling phrase “"see that" is fulfilled) under this interpretation can be taken to be the report
of a "mental” or “internal” state produced in us by the object perceived. The other one is that
terms like ‘red' now scems to acquire an ambiguous status, in the sense that under this
interpretation when we point to an object and describe it, e.g., as red, we do not know for
sure if the term ‘red' wants to express the way we subjectively perceive the color of the
object, or if it is used to assert merely the color of the object. This ambiguity provokes
doubts about the reference of the term ‘red', in the sense that, if we want to put the reference
of that term as the description of my private mental state, then, the term automatically looses
its public reference and, accordingly, its public meaning. This is so because now therec seems
to be no way to find out if the ‘red' 1 say to perceive in the object is the same perceived by
someconc clsc. From here the idca that whatever is known is relative to the mind that knows
it. :

Now, when people confront this puzzle they usually use the recourse to put back the
reference of the term in the object that is presumed to be the source of our perception. This
change of reference is used in order to sustain that the object that exist outside us has its
own propertics, and those properties are able to produce in cach one of us similar effects.
The problem here is that we alrecady accept that we have not a direct access to the properties
of external objects. That is, in principle, we already accept that we only have access to the
effects that we supposc external objects produce in each one of us. The result of this
assumption is that we not only cancel in advance the possibility to compare the effects that
external objects produce in each one of us, but also the possibility to know the
characteristics of extcrnal objects that generate in us our perceptions. This take us into the
absurd situation where we are unable to corroborate causes with effects, and, if this is so,
then we have to accept that we do not have the pirical hani that authorize us to
give any kind of scientific explanation about the source of our perception.
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and despite this Iast conclusion, some scientists tend to defend the validity of
the causal chain asserted by the causal theory of perception in the grounds that if we brake
any link of that chain, our perception of the external world is automatically interrupted.
What they do not consider is that that causal chain is a myth that has not any chance of
empirical support.

Now, it is undeniable that if our sense organs or the brain are altered or damaged, our
perception of the world in fact is going to be altered o even canceled. Nevertheless, our
experiments and observations, however sophisticated they might be, do not allow us to
explain why, how and where we perceive. The main idea is the following one: the possibility
to accomplish any kind of experiment already presupposes that there is such thing as
perception. This means that it is only because we are able to perceive that we are able to
decide what is that which is altered or modified when we report or observe that our
perception is altered or canceled. Note, however, that the corrclation in this case is made
between the impossibility to perceive something (that is, the impossibility to respond
correctly to some object, sound or smell) and the damage or alteration detected (through
our experiments and direct observation) in our sense organs or brain.

An inattentive mind might think that the correlation. 1 am asserting between altered
perception and physical damage is the same asserted by the causal theory of perception. But
this is not the case. I am asserting that the physical damage only is able to explain the
alterarion of perception, and not the source of our perception. Whereas the causal theory of
perception is trying to find out how external object generate our internal or mental
representations of things through our sensc organs and our brain. In order to do that, the
causal theory of perception has to assume that the external objects are the causal source of
our perception and, hence, the theory has to find a correlation between our internal
representations and the external objects, which, as we already sec, is not only an impossible
enterprise, but different that the scientific project.



Percepcién, metafisica y explicacién cientifica
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Es digno dec obscrvar que en la actualidad no sélo los filésofos y los psicélogos, sino
los bidlogos y hasta los ingenieros cstan interesados en discutir la problemitica "naturaleza”
de lo: procesos (fisicos y/o mentales) que se supone generan nuestra percepcion sensorial.
Empero, y como trataré de hacer ver en este trabajo, cuestiones referentes a la naturaleza
de algo, aunque a veces parecen cuestiones empiricas, son preguntas de caracter conceptual.
Esto 2s, discusiones acerca de la naturaleza de la percepcion tienen que ver mis con la
necesidad de definir claramente ese término que con cuestiones experimentales. Lo que
quiera decir es que cuando algunen se pregunta por la naturaleza de la percepcion, lo que
requiere no es d brir exper e si la percepcion es fisica o mental, sino que lo
que rcquiere es definir las caracteristicas que debe tener ese concepto para poder decidir si
dicha: caracteristicas gramaticalmente refieren a algo fisico o a algo mental (Hospers, An
Introcluction to Philosophical Analysis, p.39).

Ahora bien, parte de lo que yo quiero explorar en este trabajo es que el origen de
multiples discusiones recientes en torno a la naturaleza de la percepciéon responde al hecho
de qu: la gente involucrada en su estudio asume, en primer lugar, que la percepcion debe ser
entendida como el resultado de un proceso y, en segundo lugar, que el esclarecimiento de la
naturaleza de los procesos que se¢ supone generan nuestras percepciones pueden ser
definidos por la via empirica. Sin embargo, y como lo trataré de hacer ver, esta idca solo
pucde scr sostenida debido a cicrtas confusiones conceptuales implicadas cn ¢l pensamicento
pre-newtoniano (o pre-cientifico). Dichas confusiones se gestan al tratar de definir las
propicdades fisicas de los objctos apelando a la cntonces nueva y a primera vista “"nitida"
distincion cntre cualidades primarias y sccundarias. Esta distincion gand su puesto en la
historia gracias a la influencia de Galileo, Descartes, Boyle y Locke. Estos pensadores, al
definir ‘'cuerpo fisico' sélo en términos de sus cualidades primarias, confundieron una
distincion conceptual con una ontologica. Esta confusion provocd que sc pensara que al
defini un concepto nuevo sc¢ estaba haciendo referencia a una clase "especial” de objetos
recién descubiertos. Esto los llevo a cometer tres errores, a saber:

- 1) asumir que si al construir el concepto o al dar la definicion de 'cuerpo fisico' se
requeria Gni lar a propiedades primarias, es decir, no se requeria incluir
en la definicién a todas las caracteristicas observables en los objctos cotidianos, ello
se debia a que los cuerpos fisicos, a diferencia de los objetos cotidianos, no poseian
cualidades secundarias.

2) asumir que el mundo que describe la fisica s6lo en términos de cualidades
primarias debia ser comprendido como un mundo real.



3) sostener quec si ese mundo real no poscia cualidades sccundarias, entonces Ia
realidad que describe la fisica evidentemente tenia que ser concebida como una
realidad distinta e independiente de la percibida, en vista de que la realidad fisica y la

percibida simplemente no coincidian.

El resultado de estos tres errores fue provocar una distincion espurea entre la
realidad que define y cstudia la fisica y la realidad cotidianamente percibida. Distincion que
ha sido usada para convencernos dec que la percepcion cotidiana de la realidad es algo asi
como una "aprehension tal" que ti los percipi de los objetos fisicos. Dicha idea
no sO o hace que la percepcion se conciba como una especie de actividad mental, sino que
dicha actividad se interprete como el resultado de la interaccion de dos mundos: el que
describe la fisica, basicamentc en términos de cualidades primarias, y ¢l cotidiano que
incluye los colores, sabores, olores y demas cualidades que, por definicion, no pertenecen al

mund-> fisico. .

De todo esto fue surgiendo la asi llamada ‘teoria causal de la percepcion’, a la que
poderios caracterizar como aquella teoria que, montando un error sobre otro, trata de
relacionar el mundo fisico con el mental asumiendo, en primer lugar, que lo que percibimos
normaimente no son los objetos fisicos, sino que mas bien tenemos representaciones
mentales de ellos y, en segundo lugar, que csas representaciones mentales deben ser
entendidas como si fuesen las ideas causadas o gencradas por la accién que producen los
objetos fisicos en nuestros organos de los sentidos y el cerebro. Desde esta perspectiva el
uso d:z! término 'percibir’ se convierte no solo en algo extrafio sino problemitico, ya que la
percepcion queda caracterizada, en esta intrincada construccion metafisica, como una
reprerentacion mental de objctos fisicos al tiempo que se asume que dicha representacion
mental debe scr entendida como algo ocasionado o causado por una serie de procesos
fisicos. Esto ultimo cs problematico porque, asi expuesto, parecc cntonces que son los
procesos fisicos los que de alguna manera deben ser entendidos como los responsables de
producir o causar en los percipientes representaciones mentales. Esto, empero, es
sumainente extraiio porque normalmente si se dice de algo que es mental es ju para
sefialar que no es fisico y ahora resulta que es lo fisico lo que produce lo mental. O sea, lo
fisico ¢s susceptible de producir algo no fisico en el precipiente, a saber: representaciones
mentales, sicndo dichas represcntaciones ademas diferentes cualitativamente a los objetos
fisico: que cntran en el proceso causal de la percepcion. El problema aqui es que una vez
que s acepta que lo que percibimos no son objetos fisicos resulta dificil saber no solo qué
son Icx objetos fisicos mismos, sino también qué relacion guardan los objetos fisicos con las

percepciones que se suponce que ellos producen.

En efecto, si tomamos en cuenta toda clase de representaciones mentales, como por
cjemplo ilusiones, suefios y alucinaciones, se¢ vuelve no s6lo imposible saber si efectivamente
existen o no objetos fisicos cuando los percibimos, sino que aun suponiendo que estan alli
causando nuestras percepciones, no parece que sea posible determinar con solo los datos
percitidos, qué caracteristicas cfectivamente pertcnecen a los objetos fisicos y cuales son




solo un producto secundario de nuestras imégenes | ] Tr do de solucionar este
problema, Galileo, por ¢jemplo, sostiene:

..yo juzgo quc, si los oidos, las Icnguas y las i sc climi la figura, los nincros y cl
movimncmo sin duda pecrmancccerian, pero no cl olor o cl sabor o cl sonido, quc, sin cl animal
viviente, no pucdo creer que scan otra cosa mnds quc asi las quillas no son otra
cosa nEs quc un nombre cuando la axila o la mcmbrana dc la nariz sc climinan (Galileo, Opcere. V.
336, M.

Ahora bien, la scparacion que establece Galileo entre lo que permanece y lo que se
elimina al suprimir los 6rganos de los sentidos del "animal viviente" hace que se interprete
€30 que permanece y que se identifica con los objetos fisicos, primero, como algo externo,
distinto e independiente de lo que percibimos y, segundo, como aquello que causa en
nosotrros, a través de nuestros sentidos, el camulo de iones que ian de existir si el
sistema que las produce sc¢ dafiara.o alterara. De aqui la idea de que nuestras
representaciones mentales son el producto de nuestras sensacionés.

Por otra parte, parece estar implicado que lo que se podria considerar como la
"percepcion de los objetos externos” ahora pasa simplemente a ser la percepcion de las
sensaciones causadas por ellos. Desde esta perspectiva, naturalmente, se concluye que lo
que normalmente percibimos no es nunca la realidad en si misma y que lo que tencmos es
més bien las imagenes o representaciones "alteradas” o "deformadas” que se supone se
producen en nosotros por la accidon que provoca la realidad externa en nuestros sentidos.
Esto 1ltimo de alguna manera genera la idea de que tanto la percepcion normal .como la
anormal forman parte de una Gnica linea de investigacion y que su estudio se conciba como
algo inevitablemente ligado al estudio de nuestros érganos sensoriales y, por extension, al
cerebro.

Desafortunadamente, esto de alguna manera no sélo ha dado pié, sino que ha
permitido que dos cuestiones distintas constantemente se confundan. Las cuestiones a las
que rae reficro son, por una parte, una de caricter genuinamente cientifico y una de
naturalcza metafisica. En relacion con la primera se trata de averiguar c6mo se modifica la
conducta visual, auditiva, olfativa, gustativa o tactil cuando se alteran, daiian o extirpan
nuestros organos de los sentidos o partes del cercbro; en cuanto a la secgunda, lo que sc trata
de hacer ver cs quc cso que los cicntificos descubren que c©s capaz dc altcrar, daiiar o
cancelar la conducta es a su vez responsable de causar o evitar que se produzcan en
nosotros las imagenes o representaciones mentales del mundo externo. Sin duda alguna, en
ambo:; casos lo que se investiga tiene que ver con la percepcion, pero mientras que para el
cientifico ‘percibir’ significa poder ver, tocar, oir, gustar u oler los objetos, sonidos, sabores
u olores que estan en nuestro entorno, para el metafisico tanto los verbos de percepcién
como toda la gama de caracteristicas de los objctos significa ¢ sen por lo que,
para <l, el problema no consiste en averiguar como se modifican las reaccioncs espontaneas
o aprendidas de los percipientes ante las caracteristicas de los objetos cuando se alteran,
dafan o lesionan los sentidos o el cerebro. Al metafisico le interesa otra cosa: dar cuenta de
como los sentidos y el cerebro producen o dejan de producir "sensaciones" en los
percipientes. Esto ultimo nos revela, en primer lugar, que el término ‘percepcion'




evidentemente no tiene el mismo significado para el metafisico quec para el cientifico y, en
segundo lugar, que ese cambio de significado Illeva al metafisico a investigar algo
radicalimente distinto de lo que investiga el cientifico, a saber: la naturaleza de los procesos a
través de los cuales los sentidos y el cercbro generan en los percipientes las supuestas
represcntaciones mentales de los objetos fisicos. Pero v >s rapid tc y en contraste lo
que irvestiga cl cientifico y lo que cl metafisico quiere explicar con esos mismos datos. Voy
a cmpezar con una breve semblanza de la version cientifica del problema.

Al igual (supongo) que la mayoria de nosotros antes de ser contaminados por la
teoria causal de la percepcion, cualquier cientifico diria que los animales "perciben” cuando
el cientifico en cuestion constata que, en condiciones normales, éstos son capaces de actuar
y de responder adecuadameme a determinados estimulos que de antemano se sabe que los
harén reaccionar de d a. Esto hace que el término 'percepcion' no sea un
término simple, sino que normalmente exprese o describa la accion o reaccion que los
objetos, sonidos, sabores, olores y demas provocan en nosotros cuando se ven, se tocan, se
oyen, se gustan o saborean, o se huelen u olfatean.

Partiendo de este modo de entender el término ‘percepcion’, supongamos ahora que
un cientifico tiene un gato que no s6lo no reacciona ante ningin estimulo visual, sino que
cada vez que intenta desplazarse de un lugar a otro, choca y se tropi conc ta cosa esté
a su paso. Evidentemente, no se requiere ser cientifico para concluir que ese pobre gato
tiene problemas visuales. Sin embargo, supongamos ahora que el cientifico descubre que su
gato tiene una lesion cerebral y que después de una serie de estudios y comparaciones el
cientitfico descubre que cada vez que hay una lesion semejante a la que tiene su gato, los
percipientes presentan problemas visuales semejantes a los que observa en su gato. La
pregunta aqui ¢s: ;nos esta descubriendo el cientifico algo acerca de la naturaleza de la
visién al correlacionar lesiones cerebrales como las de su gato con problemas visuales? La
respucsta cs ‘no’, ya que cl cientifico fue cap dc cstabl la corrclacion cntre lesiones
cerebrales y problemas visuales sdlo y porque el cientifico ya era capaz de distinguir cuando
un an mal presentaba problemas visuales y cuando no, sin necesidad de explorar el cercbro
de los percipientes. Lo que el cientifico si descubrio fue que lesiones cerebrales como las de
su gato normalmente van acompafiadas con problemas conductuales catalogados como
visuales. Pero éste descubrimiento lo pudo hacer gracias a que fue capaz de relacionar dos
clases de hechos: los conductuales que le indicaron cuando un percipiente tenia problemas
visuales y los fisiologicos concernientes a la lesion cerebral. Los primeros son relevantes
para la caracterizacion de la naturaleza de la vision, por lo que el descubrimiento de la lesion
cerebral, aunque le proporciono una informacion muy valiosa respecto a lo que podia estar
asocicdo con una conducta visual erratica, evidentemente no le revelo nada que ¢l no
supiera antes acerca de la naturaleza de la percepcion visual - no sdlo de su gato, sino de la
percepcion visual en general.

Esto es importantc porque en este caso es la conducta del animal lo que nos permite
decidir si éste es capaz o incapaz de ver, oir, ¢tc. Empero, es obvio que para que el animal
sea capaz de ejecutar dicha conducta requiere de mecanismos. Lo que el cientifico descubre
al establecer correlaciones entre problemas conductuales y fisiologicos es que si los




mecanismos se alteran, dafian o extirpan, evidentemente ¢l problema de los mecanismos se
va a reflejar en la conducta del animal. En este caso, sin embargo, los mecanismos se
relacionan con la conducta y no con las ideas o imagenes mentales que los metafisicos
quieren suponer que dichos mecanismos generan.

El problema surge cuando el cientifico se deja enredar en ¢l lenguaje del metafisico y
cae en la facil tentacion de decir que cuando él descubre una lesiéon cerebral o cualquier otra
clase je problema neurofisiologico relacionado con los denominados ‘problemas visuales' lo
quc dascubre son las arcas del cercbro dafiadas que son responsables de producir la vision,
En estc caso es obvio quc lo que s¢ asume ¢s que los clementos fisicos asociados con los
problemas visuales del animal son los responsables no sélo de ocasionar problemas
conductuales visuales, sino de producir en los percipientes la vision dec los objetos fisicos.
Pero esto, que a primera vista sé6lo parcce un inocente juego de palabras no cs, ya que, en
este caso, el término ‘vision' no reficre a una conducta, sino a la aprehension mental de los
objetos que tienen los percipientes. Esto lleva a suponer que la naturaleza no solo de la
vision, sino de la percepcion en general debe quedar definida por los factores fisicos que la
teoria causal dc la percepcion asegura quc intervienen, a saber, los objetos fisicos, los
Organos sensoriales y el cerebro.

Por otra parte, si a este malentendido le sumamos la idea de que existen dos clases
de objetos, esto es, los fisicos y los percibidos, y asumimos (como comunmente lo hace el
metaf sico) que los objetos percibidos ‘son causados por la accion que producen los objetos
fisicos en nuestros sentidos y el cerebro, resulta entonces que pareceria que para saber cuil
es la naturaleza de la percepcion de un animal no basta con observar sus acciones o
reacciones ante los objetos cotidianos, sino que se requiere dar cuenta de toda la cadena
causal que se supone que produce en ese animal "percepciones"”, las cuales, en lenguaje del
metaf sico qulere decir ‘imagencs o represcntaciones internas de los objetos externos’. Pero
p como quicre dar cucnta cl metafisico dc csa cadcna causal,
concentrandonos una vez mas en el caso de la vision.

S T

El metafisico afirma que la vision debe ser entendida como el ultimo eslabén de una
cadena causal que se inicia en un complejo sistema de rayos u ondas luminosas, que son
emiticos o reflejados por la superficie de los objetos y que "viajan" del objeto al ojo del
percipicnte. Cuando un haz de luz llega finalmente a la retina, se producen cambios quimicos
en los receptores, cambios que provocan que una serie de impulso eléctricos viajen a lo
largo de las fibras nerviosas hasta llegar hacia una de las dos areas visuales del cerebro, que
son las que reciben los impulso nerviosos de la retina. Estos impulsos generan a su vez una
intrincada actividad en esas areas del cerebro asi como en otras asociadas a cllas para, final y
felizmente, provocar o causar en el percipiente la vision del objeto fisico (Hirst, Perception
and the External World, 1965, p.10).

Ahora bien, muchos de nosotros cstamos mas que familiarizados con este tipo de
explicaciones y, desafortunad e, porla a como se usan en esta clase de discursos
enunciados y términos que parecen provenir de la ciencia, la gente en general y, muy en
particular los neurofisidlogos tienden a creer que esta cadena causal debe se considerada




como un buen punto de partida para que cfectivamente se logre ofrccer una explicacion
“cientifica” de como se producen en nosotros las percepciones de los objetos externos. Lo
que no se considera es que esa cadena causal no sélo es un mito, sino que asi como esta
eslabonada termina enredando los t de tal a que se ba por no saber ni lo que lo
que los cientificos afirman conocer ni como se pretende acceder empiricamente a una
realidad distinta a la que se percibe. Veamos por qué digo esto.

Si queremos ser coherentes con lo implicado por la idea de una cadena causal como
la mencionada, tendremos que admitir no sélo que exi dos dos, el fisico y el
percitido, sino dos espacios: el exterior, donde se supone que habi los objetos fisicos, y
el peicibido, donde se supone que habitan los objetos que percibimos. Esto, de alguna
manera nos obliga a suponer que el espacio percibido no es el externo, con lo cual nos
vemo: comprometidos con la idea de un espacio interno. Asi, resulta que los objetos que
percitimos ti simulta te dos ubicaciones, a saber, la externa, donde se inicia la
cadena causal y la interna, donde termina la cadena causal. Por sypuesto quc esta la premisa
de qu: el mundo que conocemos no es el fisico sino el que percibimos, por lo que de alguna

‘a se dra que sost que los rayos u ondas emitidos o reflejados por el objeto, asi
como el objeto mismo que emite o refleja la luz, aunque son las causas de nuestras
percepciones no forman parte de nuestras percepciones. El resultado es que no nos es
posible ver ni siquiera el ojo por medio del cual vemos. Este resultado nos lleva a concluir
que, por definicidon, ningan enunciado expresado en el lenguaje fisico es un enunciado
empirico ya quec, segun lo establece esta misma cadena causal, lo que empiricamente
percitimos no son los objetos fisicos, sino el efecto que los objetos fisicos (que incluye
desde los rayos u ondas emitidos por los objetos hasta nuestros érganos de los sentidos y el
cerebro) produce en el precipiente. Si esto es asi, entonces tendremos que aceptar que todo
lo fisico que conforma la cadena causal - y que se supone explica los procesos que produce
nuestras percepciones - no es corroborable empiricamente.

Pero los problemas e incongruencias no se¢ deticnen’ alli. El complicado proceso
causal que se supone que tiene como funcion expresa dar cuenta de la manera como generan
los sentidos y el cerebro nuestras percepciones del mundo externo a final de cuentas
tambiin se queda sin explicar: simplemente se asume que de algin modo misterioso el
cerebro es capaz de traducir los cambios quimicos que se producen en los receptores no sélo
como impulsos eléctricos, sino como el conjunto de manchas colorcadas de dcterminada
forma y tamaiio, que se supone se ubican en nuestro cspacio visual como las imagenes
sensibles que funcionan para nosotros como las representaciones internas de los objetos
externos.

Claro esta que cuando se estudian los organos de los sentidos y ¢l cerebro con el
instrumental cientifico pertinente (para, por ejemplo, medir su actividad), no es nunca
posible detectar otra cosa que no scan cambios fisico-quimicos. No obstante, el metafisico
normalmente asume que cuando los registros le indican que existen receptores, neuronas,
vias cerebrales, etc., que se activan de cierta manera ante determinado estimulo, lo que se
csté indicando es qué receptores, neuronas, vias cerebrales, etc., estan encargados de
percitir ese estimulo. El metafisico, por supuesto, tienc que suponer que cuando se estudia




cOmo se activan las neuronas, vias cerebrales, etc., ante cierta clase de estimulos (e.g.,
colores, formas, texturas, etc.), o que se estudia es cémo perciben las neuronas o las vias
cerebrales esos estimulos. Pero esto solo puede ser visto asi cuando a priori se asume que
la percepcion es algo que tiene lugar en el cerebro y que por ‘percepcion’ debe entenderse
algo que refiere a as repr o imagenes internas causadas por la accion que

producen los objetos externos en nuestros 6rganos de los sentidos y el cerebro.

El problema es que esta forma de entender el término ‘percepcion’ no explica nada en
la medida en que no csté pla d. > una hipdtesis cientifica, sino sélo como una mera
definicién. Lo que esto quiere decir es, en pocas palabras, que la “"explicaciéon™ causal
acerca de longitudes de onda, receptores, neuronas, vias cercbrales, etc., no nos dice ni nos
descubre nada acerca de Ia percepcion. Lo que se hace es simplemente reflejar la manera
como el metafisico quiere definir lo que debe entenderse por ‘percepcion’ y todo el
contenido “fisico” del complicado proceso causal se arma a pasteriori con base en su
definicidn. La dificultad estriba en que, como ya vimos, por mis que se investigue y se den
mias detalles acerca de como operan los organos de los sentidos y el cerebro ante
determinados estimulos, la definicion que da origen a la cad ! y la cad causal
mismi no nos conduce a ningun lado.

No cobstante y, a pesar de todo lo anterior, hay quienes defienden la validez de la

de la cadena causal argumentando gue es un hecho que, si
mundo

explicacién en térmi
rompemos  cualquier eslabéon de dicha cadena, nuestra percepcion del
automiticamente se interrumpe. Lo que no se considera es que, aunque cfectivamente
poderios decir que nuestra percepcion del mundo se altera o se cancela si los 6rganos de los
sentidos o ¢l cerebro se alteran o se dafian, la ciencia no tiene el poder y, de hecho, no

debena de tener ningln interés en perder el tiempo tratando de "explicar” qué causa la

percepcion.
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ADBSTRACT

The aim of this paper is to clucidate two points. The fisst is that the concept of ‘cmcrgence’ arisc as an
attempt to the following i How is it possiblc for a wholc to g propertics that arc absent
in its componcnt paris? The sccond is that the idca that therc arc some qu'olmcs or propcrtics that cmerge
from the complex game performed: by small pacticles (d:fined by the physical scicnces as devoid of
sccondary qualitics) is the product of a conceptual confusion. “Thistonceptual confusion ariscs when we take
conceptual definitions, such as ‘particles’, to be the rcal constitucats clements of the world, and with this
canceptual platform pretend to explain the of those propertics that we, human beings, incvitable

perceive in our ordinary objccts.

finiti I propertics, primary and sccondary
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INTRODUCTION

Conceptual definitions play an unponnn( rolc in the thcorctical construction of any scicnce becausc they
allow us to build technical ¢ Tt i pts arc dcfinitions that fix in advance the limits of the
meaningful usc of a concept. Conccpls arc tcrms that usually describe objects or propertics of objects (e-g.,
this is a table, this is rcd, this is alive, clc.). Howcever, lcchmcnl concepls, properly speaking, are nol genuine
concepts. They arc what we might call ‘formal concepts’. Formal concepls, in contrast with genuine
concepts, do not describe objects or propertics. They do not deal directly with objects, but with concepts,

they specifly what has scnsc to predi of P not of obj ‘I'bis characicristic allows tcchnical

concepts o incorporatec in their couccpm:-l dcnml-on the manner in which an obj has to P in

propositions. Hencc, objccts within tccl pts arc rcpr d as mcrc variablcs that fall in a

proposition under ccrtain descriptions and no others.

N . for plc, introd 1 in his Principia the haical pt of ‘body* defining it as that which is
ded, hard, imp rablc, ble, and cad 1 with its proper incrtia. Through this definition Newton

only pretended to give us a precise meaning of how exactly he was going to usc the term "physical body’ in
his mechanical thcory. Given this definition, anything icd, hard, img rable, movablc and cndowed
with its proper incrtia could be treated as a mere variable that, within the frame of his theory, cqually follows
the same rules or laws of mechanics, whcther it was an applc, a trce, a book, a table, an animal or & human
being. cherlhclcss, Nc\vlou did not preiend (0 say that what he was cstablishing to be the definitional

of any physical body werc the only propertics we can usc to describe bodics. Odor, color, mslc

and many othcr qualilics possesscd by most objects we perceive daily not included in his
he did not conccive them as real propertics, but becausc they were uncsseatial for his

definili not t

theorctical purposcs. The color of an objcct, for plc, was ived by him as onc of the smany of thc so

called ‘secondary qualitics' because it was ingl to idcr the color of an objcct when the theory
the v

only pmcmlcd to ofTcr thosc gencral rules and cnnduuouc which instruct us how 1o
or trajectory of what he definced to be a ‘physical body". He discards sccondary qualitics as well as others
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because, in order 1o be able to those g 1 rules that conform the so callcd ‘laws of mechanics’,
he did not need to take in consideration more propertics in bodics than those that serve the purposc of his
theory (A. Tomasini, Lox colores y su lenguaje, p. 183-184),

Through this cxauple 1 just want to say that tcchnical concepts, cven \vllcn they usually arc derived from our
daily pis, do not §; d to include all the ch or prop we §; ve or find in our daily
world. Suffice, for lllc purposc of the mcchanical theory, to cundow bodics with lhosc mcasurablc propcrtics
that coincidc with thc general rules or conditions that might help us to define their motions, impacts,
changes, ctc. Color, odor, flavor and many other qualitics asc, st gi "y and by dcfinition, taken away of

llu: 1} or the hanical theory t thosc <l istics simply do not play any rolc in the
ical ] ion of bodily mov and changes. However, to exclude sccondaty qualitics from the
recalmof a physncnl theory docs not mcan that those qualitics arc alicn qualitics in the real world. They aic
1 for a hanical account of movement and changes. And this is fixcd in advancc by the

only pury
hnical that form the theory.

COMPLEX AND SIMPLE BODIES

We, without doubt, | ive chai bl ils, k bei ] liquids, gascs, cic. All thesc
things arc cndowed with differcant qunllucs ;md accept dll’l‘crcnl sons or dcscnphons Ncverthcless, the
analysis of the composition of our daily objcct in mechanical terms can be made without considering morc
qualitics than primary oncs. Lcts us tray (o illustrate this trough another examplc.

Necwton notices that expericnce show us that inust objccts we perccive arc suscepliblc to be divided or
scparated in lesser parts. This fact allows him to introducce the distinction between complex and simple
‘bodies. Complex bodics were defined by him as bodics madc of clementary physical particles, and physical
particles were conccived to be like very small physical bodics. According with this distinction Newton

sustains that

the i hasd i rability, smobility, and incrtia of the whole, result from the
extension, hardness, nmpcnclrnblhly mobility, and incrtia of the parts; and hence we conclude the
least particles of all bodics to be also all extended, and hard :md impcnctrable, nnd movable, and
cndowed with their propcr incrtia (Newton, Frincipia, Rule 1),

Noltice that physical paruclcs as well as pll) sical bodics are devoid, deliberately and by definition, of what for
the purposc of the thecory arc (0 be d as lary qualitics, and that the rclation between wholcs
and parts is colicrent witlhy Newlon's technical definition of 'body’. This colicrence allows Newton, figst, to
1reat wholcs and parts as variables of the sanic class and, sccond, to build a thcory with the power o unily in
onc and the samc conccplual scheme the dnvctsny of movenicnts and changes \vc pesceive in dnﬂ'crcnl

objccts according wi litics only. F A pal'llclcs were introdi 1as 7} l catitics
(Newion calls them ‘infersed® catitics), and not as real cntitics. They arc postulaled in order 1o explisin
changes and in hanical terms in what he previously defincd 1o be a ‘complex body*

(including liquids or gascs, which in our daily life do not [it with the conceptual definition of ‘physical

Now, since Ncwton, physical scicnces can adequately cxplain and describe the movemenis and changes of
the object of the world solcly in tcrins of primary qualitics, and once we understand the physical thcory in

hich the pt of ° L] body* and p:mlcle apply. we also arc in the position to understand the
incredible power of physlc:ll i to , OF repr many changes and movemenils
‘observed in the real world only in physical lcrms, that ls. \vulloul idering Jary qu.nhucs in olucct.-
Neveullclcu. the c\:pl.umlory power of physical sci might prod a sublle ¥ ge in our

ds, and mi y takc 7} 1 duliaitions, such .-ns parllclcs 1o be the rcal constil ] of

the real world. Whea Ihls happens we might fi 'y principles with logical principlcs aml

truly belicve that it is an incontrovertible fact that, for cx.-m-plc. lllc wholc realin of our perccived objccts is



.

really madc of physical particlcs evoid of sccondary qualitics. Before 1 go on, 1 think that some conceplual
remarks arc at stake l\cm.

(o] logical principlcs, in contrast with cxpl

nor dl:ptoved in any rigorous scnsc. Thesc

Y princig are ions lhm can ncither be proved

ight have ih , but ific
are taken to be facts of the real world, and not ouly 1 | of it. Tlus mcans that, by a twist of
our minds, we might be able to 1 with ¢ prual cntitics, and take for

granted that, for cxample, physical particles, devoid :uuong other things of sccondary qualitics, have to be
understood as the rcal componcnt catitics of the world we live in. Philosophically speaking, this assumption

conforims onc of thc must important conceptual supports of thosc meclaphysical doctrines known as
‘materialism’.

MATERIALISM

In modcrn times most forms of matcrialism have a strong link with physicat sciences. However, materialism
is not a scientific thcory, Lut a mctaphysical doctrine. As a doctring, malcrialism docs not restrict itsclf 10
define and delincate the gencral conditions of how thing might move, link or change according with the
technical definitions aud laws that the thcory provides. It wants 10 account for thosc causes or agents that
make things movc, link or change the way they do in our daily life.*This mcans that, in contrast with the
modcst proccdurc that conform a icntific thecory, mctaphysical doctrines want o gzo0 behind the scenc

stipulated by a physical scicnce, and tcll us not only what the world is really minde of, but also how things
become to be what they arc.

As a metaphysical doctrine, matgrialism sustains that everything is madc of matter. Matter is belicved to be
madc of clcmentary matcrial particles, and thesc material particles are conccived to be, not just explanatory
principles, but the primitive substance of the rcal world. According with most matcrialism doctrincs, all the
varicty of things that we arc ablc to parceive in our daily world is a material thing. And cvery matcrial thing
is madc up of diffcrent arrang ts of cl y particles. Elementary particles arc conccived to be units
of matter that have various fundamcental forms, such as prolons, mcsons, clccirons, positrons, ncutrons and
many more. These particles can be endowed with miecchanicat, clectrical and chemical propertics that allow
them to move, link and interact with cach other in space and time according with certain laws (e.g.,
physical, chemical, clectrical). It is also held that the arrangements and patterns of behavior of particics

e the objects we ive daily. I . particles cndowed with those primary qualitics defined by
scicntists; and their arrangements and beluvior in space and time form a complctc ontology of the rcal

world, and thcy arc all that sccins 1o be required in order to explain the source and causcs of the whole rcalm
of all the macroscopic objccts we perecive daily.

Now, he link bLetween matcrialism with physical scicnce is morc ll\an obv:ous. However, an important
conccpiual change is at stake here. Matcri m ins that Ljccts have to be undersiood as
the cffcct of the internal arrangciments of particles. This entails not only thc ontaloy uption that the
internal arrangements of p1rnc|cs have to be undcrstoot as the causal sourcc of all macroscopic objccts, but
also the i ption that it is possible to reconstruct the wholc world of macroscopic objects

through lhc knowlcdge of its internal structure. Both assumptions conform the basis of what has been call
the * hanistic’ paradig!

MECHANISTIC PARADIGM

Methodologically speaking, the mechanistic paradigm entails ils own way to study complex sysicms and
bodics. It proposes that in ordcr (o f 1 the behavior of a system as a wholc it is y: a) to
dismantlc the system in its componcant parts, b) to analyzc the behavior of cach isolated part, anc, €) Lo re-

enscmblce the system trying 1o understand how the behavior of each clemient is affectcd when combined with
other clements.




cOmo se¢ activan las neuronas, vias cerebrales, etc., ante cierta clase de estimulos (e.g..
colores, formas, texturas, etc.), 1o que se estudia s cémo perciben las neuronas o las vias
cerebrales esos estimulos. Pero esto solo puede ser visto asi cuando a priori se asume que
la percepcion es algo que tiene lugar en el cerebro y que por ‘percepcion’ debe entenderse
algo que refierc a nuestras representaciones o imagenes internas causadas por la accion que
producen los objetos externos en nuestros érganos de los sentidos y el cerebro.

El problema es que esta forma de entender el término ‘percepcion’ no explica nada en
la meddida en que no esta planteada como una hipotesis cientifica, sino sélo como una mera
defimicién. Lo que esto quiere decir es, en pocas palabras, que la "explicacion” causal
acercit de longitudes de onda, receptores, neuronas, vias cerebrales, etc., no nos dice ni nos
descubre nada acerca de la percepcion. Lo que se hace es simplemente reflejar la manera
como el metafisico quicre definir lo que debe entenderse por ‘percepeion’ y todo el
contenido "fisico” del complicado proceso causal se arma a posteriori con base en su
definicion. La dificultad estriba en que, como ya vimos, por mis que se investigue y se den
mas detalles acerca de como operan los organos de los sentidos y el cerebro ante
determinados estimulos, la definicion que da origen a la cadena causal y la cadena causal
misma no nos conduce a ningun lado.

No obstante y, a pesar de todo lo ior, hay qui defienden la validez de la
explicacion en términos de la cadena causal argumentando gue es un hecho que, si
rompemos  cualquier eslabon de ‘dicha cadena, nuestra percepcion del mundo
automiticamente se interrumpe. Lo que no se considera es que, aunq efectiv
poderios decir que nuestra percepcion del mundo se altera o se cancela si los 6rganos de los
sentidos o el cerebro se alteran o se dailan, la ciencia no tiene el poder y, de hecho, no
debena de tener ningun interés en perder el tiempo tratando de "explicar" qué causa la
percepcion.
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wrgentism is, wilhout doubt, a form of m.'\lcmlhsm in the scnsc Ihal il acccpu that everything is made of )

tter, and also that all material things arc jc of cl Y p si
lisin, it also accepts that nothing b witl some ion of , particlcs. However,
crgentism has two peculiaritics that dlslmgmsh it from othcr matcrialism doctrines. The first is the fact
L, in contrast with othicr forins of matcrialism, cmergentisin has not antccedents in the history of
losophy. Wc can triace the first steps of cimcrgentism only in the middlc of the nincteenth century’ with
. Mill, Alexandcr Bain, and G.H. Lewces. The { fated with the first, Lut indubitable much
rc important, is that thc sourcc of cmergentism is suongly linked with the 1 predictabl

ansistencics that can be found in the C\au,cnlcd mclnpllystcal cxplanatory power that somc mctaphysical
trines wanted to ascribe to the hanistic p

g with other forms of

3 lmponnnl to bear in mind that hysical d incs, cven when they try 10 support its philosophical
ilions in scicmtific grounds. their asscfllons arc nol rcslnclcd 1o obscrwitional scicultific reports.
.aphysical doctrincs usually t pical that want to pive an account of the
scrsc as a whole. And the best that can be donc when a doclrine wants to extend scicntific data and
tits (restricted, by definition, to specific realmis of cvents) to the whole universe, is to give plausiblc
wnents on the gtounds of adcquacy. When a mclapllyslcnl doc(nnc is puzzlc by incoansistencics, the
tine is forced to rcvisc its arg and pr ples in a al way. In that casc scicsice is
wdless and only the intcrnal cohicrence of the doctrine can save it. Lot us try lo itlustrate what is at stakc
1 some historical remarks.

of ialism ¢ d that an logy bascd solcly in the existence of material particles, devoid,

ng other things, of sccondary qualitics, life, consciousncss, purposivencss, ctc., were more that
-ngistent when they have to explain the p of cl istics and propemcs nbscnl by dcflinition, in
:rial icl but ibly 1 in nany of our daily obj The i of some of the
i of matcriali were clearly detected when the characteristics of living systems (c.g.,

lhmg dlgesllon procreation, as well as goal du'cclcd and the so called ‘intelligent’ behavior) wanted to
xplained by the kind and ar of ial parts and the genceral laws of pliysics that hold for all
3 that conform all thc objccts nn lhc W orld (A. Deckermann, Rc:lucllvc aml Nonrcclucuvc hysicalismn,
). This pt is labcled LY log dcr thc name ‘redi or istic' program.
cever, and despite the deniable and overwhclining s of the Juctionistic prograsmn to interpret
y biological phicnomcna only in physical tcrnius, biologists traditi Iy have f 4 a strong discomfort {o
at that life is nothing morc than a complex interplay of a large number of particles. The rciterated
1g up of vitalism doctrines can be scen as an cxprcalon of the d-slrcss fclt by bLiologists when living
s become an nwtcg,:uc of hl'clcss phy , must forms of vitalisin only

rctl about the 1 plcs of iali They usua\lly do not put in qucstion the analytical
>dure of the mcchanistic pu.-nd-gm, nculu:r the fact that this mcthod is thec logical rcsult of a complex
ion belween a theory and a body of ¢ that dcpends on the col of thosc tcchnical definitions

g othcr ct istics, dclib ly ludc the so calicd 'vital' phenomicna from its rcalm of

. Uraditionally those mctaphysical doctrines that arc puzzicd not only with hl‘c. bu( with the so called
l-body probleuy’, as well as with sccondary qualities, want to solve p as if they werc
ssult of empirical lnck of data. During the X1X y. for ple, vitali try to solvc the "mystery™
¢ so called ‘vital’ lating the of an extra clemenl: a certain nonmaltcrial
oncit, a subsmncc-hkc cnlchch_y or clnn vital. This c\lm clement mistakenly was taken to be a
tific hypothesis that, on the g Is of ™ ific” , biologists could dctcct. In tisne, however,
:Xtra substance” simply was dcclarcd to Le a “falsc lnypotllcs:s because nobody was able to find more
nces in living Lodics than those  cqually posscssed by nonliving systcms. Without noticing that
thing that was defincd to be nonmatcrial conld not bec accepted or refutlcd in cmpirical grounds,
sists keep on trying to solve the 1 by the idea that living sysicms have to
in somcthing “cxtra® 1o distinguish lhcm from other bodics. But ncither reductionisin nor vitalisin was

o solvc the “mystery™ of the presence of life and other propertics and qualitics obscrved in some bodics
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without finding strong inconsistencics in their "reconstruction™ not only of life but of our must familiar
objeccts guided by the mechanistic paradigm.

EMERGENTISM

1 mention somc of the qunncls lll.ll look placc between malcerialism and vnlallsm for lwo rcasons: the first is
is to

to it that be solve Ly ¥
explain that right in the middic of the blologlcal battle between ] i and wvi
emergentism finds its way in the Listory of malterialisin. Al h, cmecrgenti [ be id J as a
common form of malerialisny.

-w. T . The

Bmetgenlism wants o adjusl some of the 1ni by vitali ning the imyg ibility to
d hving > characicristics (hrough the knowlcdr,c of its parts, but preserving, at the same
time, the fogical ion that the whole universe is made of physncnl particics cendowed only with
primary quahucs To rcconcilc both idcas, emcrgcnusm has 1o put inj dy the cpi i of
the digm that asscrts that it is § to ob a pl knowlcdgc of wholcs through
the knowledgc or its componcnt parts. This cpi H ion is closcly linked with the old cosmological
idea that "no causcs can give risc 1o products differcnt from thosc of Ihc samc class.”

Now, sci and physics havce (o diffcrent versions with respect ol‘ the rclation that has to be cstablish
between wholes and parts. Scicnce infcrs the qualitics, regularitics, movements, and structurcs of parts
according with the qualitics, regularitics, and str of wholcs. This that, cven when
scientists in principlc do not contradict the causal principle, they do not usc it. They usc, instead, what we
might call the * gy principle’ that them that parts obcy the samc rulcs that we cmpirically find
that wholcs obey in the framc ol’ a lhcory. There are no my ics in sci icntists (when they do
not get involve in phy P ions) do not have to explain wiiat causcs what.

If we recover Newton's definition of *particle’, clcarly he derived from the definitional propertics of wholes
the definitional propertics of parts in order to deal with parts and wholes as conforming the same class of
variables that obey the very same rules of movement. Parts arc inferred from wholes, but parts do not play a
elunl role in the lhcory Nevertheless, when we want to interpret, as matcrialism does, that parts are the

of wholcs, and kccp the prmcnplc that asserts that there cannot be more in the cffect that | there
is in the some ics arisc when we want to derive the properlics we ve in
wholes through the propertics that, by definiti are at intheir parts.

Newton was ablc to exclude many observed qualitics from his tcchnical definition stipulating that his theory
was not the study ol maticr, but the study of its movements. Through this stipulation he clcarly scparate
metaphysical considerations about the propcnics of malter froin science, and simply procced to define
\vholcs and parts of bodics according with his aims. Sccondary qualitics were not mysicrious qlnlnucs that

has to explain as cfT or llu:u' parts. They were only qualitics that did not play any rolc in a thecory

of H cr, it want to derive the propertics of wholes ing the cxi of
parns llul only posscs (hose ptopcnncs that had been cb to explain their Obviously, in the
ysical wholcs and parts the p of dary qualitics and the likc, appear to be

a myllcry 1o be explained. The aim of the conccpl of "emergence’ is to explain that “mystery”. And an
example given by C.D. Broad might help us to illustrate the point. | quotc Broad:

Take an ordinary statcment, such as we find in chemistry books; c.g., "Nitrogen and Hydrogen
combine when aan clectric discliwge is passed through a misture of the two. The resulting
compound contains thrce ::toms of Hydrogen (0 onc of Nitrogen; it is a pas readily solublc in walter,
and possesscd of a pungoatl and clmnclcnsuc smell.” If the mechanistic theory be true -and an
archangel with unli 1 mall could be able o know all microstruciures that
€an Le reatlized - the arch ¢l could deduce from his knowledge of thc mu:roscoplc structure of
atoms all these facts bat ihic last. He would know cxactly what the nicr str of
ammonia must be; but he w oul(l be tolally mmblc to predict that a substance with llus structure must
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smicl! as ammonia docs when it gets into the human nosc. The utmost that Iic could predict on this
subjcct would be that certain changes would take place in the mucous mcmbnnc. the olfactory

nerves and so on. Dul hc could not possibly know that these chang d be panicd by the
appcarance of a smell in gencral or lhc peculiar smell of ia in particular,

told him so or hc had smclled it for ) If. If the exi of the so-callcd ‘sccondary qualitics®, or
the fact of their appcarance, depends on the icros i and ar £ of ial

particles which do not have these qualitics lhcmscl\'cs, then the laws of this dependence arc
ccrtainly of the cimcrgemt type. (Broad, The mind and its Place in Nature, p.71-72).

Now, the so called ‘cmcrgent laws’ represcnt not only the at ] of the 1 principle, but an appeal
to inexplicable factors. l:mcrgcnusm Jjustifics the mlcrvcuuon of incxplicable cmetgenl factors introducing
the biological i of * lution’. Thc p liar intcrp ion of this i allows cmcrgentism (0 assen

that, as wcll as lnghcr organisms can cmcrgc from lowcr oncs, thege must be a hicrarchy of levels of
organi 1 1| y of mucrial particles that includcs, in ascending order, thic strictly physical, the
chemical, the bloloucal. and the psychological level. From here the name ‘Emergent Evolutionism’.

If emergent evolutionism is or is not the "solutlion” of some of the hysical i d the
presence of those qualitics and propertics that we p daily without any distrcss, is 3 matter to try to
undcrstand what kind of expl ion is that which havc to i d the work of mystcrious cmergent factors
in order 10 save Uhic inconsistencics of matcrialism. As [ point out before, only when metaphysicians want to
derive the ptopcnics of wholces assiming that parts arc their source (containing only the characteristics that
scicnllsls stipulate in their tcchuical definitions), our daily perception of colors, taste, smells, cte., become

1! which have to be explaincd.

Emctgennsm wants to say that water, for cxample, has the cmergent characteristic of tnnslueency or
ammonia the emergent characteristic of a pungent smcll on the grounds that these ¢l
deducce from the completic knowlcdge of the microstructurc of thosc atoms that conform water or amumonia.

Howvever, it is obvnous that scither tr 1 y or the g smcll is derived fron 1y sct of siatements
t their cb l. But it is Y i 4 lhc work of mystcrious cmecrgent factors

to explain them. Suffice 10 understand that the tcrms ‘tr l y' and ‘| T4 smell’ si 'y ate

when what we want is to dcfinc the chemical compound of w'ucr or ia. Further *

and ‘pungent smcll® arc terins thal we usc to describe some characteristics of water or ammonia. Dul. oxygcn.
hydrogen, nitrogen, and the like, do not work as descriptions of some characteristics of water or ammonia,

They arc definitions, and their rulc in our language is (o fix the lis in advance, of how water or asmmonia
has o be conccived in order to dacline them in chemical terms.
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PROBLEMAS CONCEPTUALES Y METODOLOGICOS EN
TORNO A LA NOCION DE ‘SISTEMA'
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ABSTRACT

The aim of this work is to show that System Science has a good method to understand the

so called “pumposive bchavior’, nevert have some conceptual
misunderstandings of their own method, must of all because they are introducing conceptual

problems ingide their research.

In this work I am going to explain the basic characteristics of the method employed to
understand the complexity that distinguish the analysis of purposive behavior, and
afterwards 1 am going to explain how conceptual probl are introd d in the @ iption
of the mechanisms of the system in order to leam to avoid them.

INTRODUCTION

Under the name of 'Systems Science' it is possible to find the participation of a constellation
of disciplines that come from a variety of ficlds that belong to Engineering, Physics,
Mathematics, Biology, and Humanities. All these disciplines have in common the interest to
understand the intermal mechanisms that conform the behavior of the so called ‘complex' or
‘organized’ systems. Characteristically features of those systems are:

a) to be formed of multiple elements

b) those clements interact with each other

c) the interactions between elements are, in general, non linear

d) the activity of one element is affected and affects the activity of the other elements

e) the activity of each element appears to contribute to fulfill the performance of the global

behavior of the whole system, and
f) the joint behavior of all the elements of the system seems to fulfill certain ﬁmctmns,

goals, or tasks.
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It is the aun of this work to analyze why these two last characteristics are introducing
1 probl to properly understand the method that has been used to explain the so
called * purposive behavior’ of complex systems.

Let us begin remembering that the sorts of mechanisms that explain the behavior of a
complex system begin to be seriously examined at the middle of this century, in particular by
those biologists and engineers that were puzzled about how to model purposive behavior.
Two brand-new theoretical ficlds raised from this effort. The first was the so called
‘theoretical biology’ started by L. von Bertalanflfy. The second was started by N. Wiener, and
conform what we might call ‘theoretical control engineering', or, more precisely, the ‘abstract
theory of controlled artifacts’'. The work of Bertalanffy culminated in what he calls 'General
System Theory’; the work of Wiencr in what he calls ‘Cybemetics’. The link of both seminal
works conforms today the field of interest of Systems Science. Nevertheless, and despite its
name, the main concem of Systems Science is not to conform a new discipline, but rather to
solve some of the theoretical, conceptual, and methodological puzzles that arisc when
people want to explain purposive or teleological behavior in mechanical terms. Let us try to
understand what is behind this idea.

TELEOLOGICAL AND MECHANISTICAL BEHAVIOR

One of the most original contribution of Systems Science is the method that help us to study
the mechanisms that underlie the so called ‘purposive behavior'. Unfort tely, the authors
as well as users of this method do not realize that in order to understand how the intemal
mechanisms of the system under study participate in the fulfillment of a specific function,
goal or task, it was necessary to define, at least, two different and logically independent
items: the first is the task to be performed by the system, lets say, to reach a glass of water;
the second is the description of the movements, lets say of the arm, that the system performs
to fulfill that task (e.g., ballistic movement, finger adjustment, hand rotation (Arbib, 1989)) .

This division entails two great advantages: one is that if we accept that there are no logical
connection between the task and the different movements that the system performs to fulfill
it, in principle, it is acceptable to assert that any system (natural or artificial) apt to perform
the same or similar movements in the right sequence, could be trained, instructed or
programmed to execute the sugc ion of mov s required to fulfill that task. The other
is that the different movements that the system perform can be associated either, with the
fulfillment of the task, or with the search of the mechanisms that the system has to have in
order to be able to perform the required movements (see fig. 1).

Thus, the very same movements that a system performs to accomplish a task, can be scen as
teleological, if we relate the whole sequence of the movement of the arm with the fulfillment
of that task, or as mechanical, if what we waant is to understand how the different muscles,

! Engincering is the technological discipline that designs and builds artifacts. These are
artificial systems that fulfills a given function to solve a certain problem.
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tendons, nerves, or brain activities, participate and interact one with the others when the arm

performs those movements.
Mechunical description Teleologic.ludesctiption

Mechanisms needed to perform <= Movements => Needed to fulfill a task
-the ballistic movement -reach a glass of water

-the finger adjustment
«the hand rotation

Flg 1. lt is poulblo to explam the very same movements in teleological terms if what we want is to
d with them, or in mechanical terms if what we want is to understand what

ded to perform them, independent of the task.

EXTERNAL AND INTERNAL BEHAVIOR

It is important to bear in mind that no movement, by itself, has a purpose. This is so because,
in the first place, the pumpose is defined by the task, not by the movements the system
perform to reach it, and, in the second place, because the purpose is never an extra
movement or a cause for other movement (even when we usually employ that term

suggesting it). Purposes, well understood, are only our way to describe what is possible to
are performed in the right context, and nothing else is

achieve wh mov s
implied when we talk about purposes. This semantic reflection is important because now we
are in the position to separate the purpose of the task from the movements the system has to
perform. Doing this, it is possible to proceed to study those movements in terms of the
design of those intemal mechanisms that permit the system to perform them (ecither in
context or out of context). At this point, what really cares is to find out the proper way to
include or understand the clements and their interactions that the system neceds to perform

the movements it requires in the right sequence.

Obviously, this last item demands from us to consider at least two different sequences of
behavior produced by the same system at the same time. The different behavioral sequences
arc: the external, that the system (the arm in this case) performs as a whole, and the intemal
(the muscles contractions, the role of the tendons, the nerve transmissions of signals to the
brain, tendons and mwscles, the brain activity, etc.), that has to be performed by those
elements that conform the mechanisms that the system has to have in order to carry out the
expected behavior (in this case, the ballistic movement, the finger adjustment and the hand

rotation).

Both behavioral sequences (the extemal and the intemal) are closely related with the
fulfillment of the task. Nevertheless, the aim of the research is not the task that the system
has to perform, but the understanding of the design of the internal mechanisms that might
allow a system to perform the external seq of mov s we d it to perform. At




4
this stage we can leave aside the purpose of the behavior to concentrate our attention in how
the system is or has to be built in order for it to be able to execute those external movements
mechanically, that is, without a purpose. This that Sy scientists are not
interested in the study of specific systems performing specific tasks, but rather in knowing
the intemal mechanisms that the system needs in order to perform the right extemal

movements in the right sequence.

Note that the conceptual distinction between the purpose of the task and the study or design
of the mechanisms that the system needs to perform the movements required to fulfill it, is
conceivable because, as we remark before, the puspose is defined by the task, not by the
movements the system performs. This last issue is important for two reasons: the first is that
the concem of the research is now concentrated in the understanding of the structure and
dynamics of the mechanisms, and this research have to do no more considerations than to
find out what mechanisms are needed to obtain the right movements in the right sequence.
The second is that, at the systemic structural level, it is not important to take into account if
the system is or is going to be made of neurons, chips, or whatever material we can think of.
What matters at this level is the possibility to obtain the structure and dynamics of those
mechanisms that will allow the system to perform all the movements we expect to be

performed mechanically. This obviously entails that the analysis and synthesis of the
of the mechani is not related with the nature or characteristics of

Sty e and \‘:, i

the system and its component parts, but only with the possibility or impossibility to obtain
the most complete knowledge of the mechanisms that a system requires to be able to
perform the right movements in the right sequence. Nothing more is important at this stage.

These feature has many conveniences. One of them is that engineers, for example, can use,
as inspiration, the knowledge of the mechanisms possessed by those living systems that
already are capable to perform the movements they want to be performed by their machines.
And in the same fashion, engineers can help biologists to discriminate, in the complex
architecture that usually characterize living systems, which elements and interactions are
relevant and which are not in the performance of certain movements. In time, the richness of
this interaction has proved that one and the same structure of a general mechanisms can help
both, engineers and biologists, in the sense that engineers can use that general structure to
design and build their machines, whereas the biologist can use the same design as an aid to
identify the mechanisms possessed by their systems. One historical example of this approach
was the so called ‘negative feedback' conceived by Wicner. It was used to build a
thermostatic control with the ability to tum a unit off or on whenever certain temperature
level were exceeded, and the very same design was exported to biology for the
understanding of one of the most recurrent mechanisms employed by living systems to
control not only its temperature, level of sugar, ctc., but many other state variables.

Aunother advantage is that, the prospect to distinguish between the task and the movements
performed by the system, has given the opportunity to link the study of the design of
mechanisms with other research fields. Sociologists, economists and politicians, for example,
had found in this procedure two interesting notions to under: d their syst One of




5

them is the richness that is behind the idea that systems of different nature can be design to
produce ‘ly the of mov s or activities. The other one is the idea
that, if there is no logical connections between the definition of a task and the movements
that the system performs mechanically, it is possible to know what task we want a system to
be able to perform without knowing which movements the system has to perform to reach
the expected function, goal or task. Both ideas together has given the opportunity to all
those scientists that usually have a clear idea about what task they want their systems to
fulfill, to use computer simulation to explore which possible movements can be performed
by their systems and, through computer simulations obtain the knowledge of the final results
that their systems could achieve when they perform certain movements and avoid others.

METHODOLOGICAL CONSIDERATIONS

So far, we have been able to appreciate how a series of conceptual distinctions (e.g., task
and movements, purposes, internal mechanisms, etc.) allow Systems Sciences to offer a
method not only capable to obtain clear empirical results, but also capable to favor the
interdisciplinary work between different disciplines. The improvement of this method
consists in the fact that the concemn of the research is centered simultaneously in two
different items: one is the prediction, reproduction or simulation of those extemal
movements that might allow a system to perform a task, the other is the effort to find out
the design of the mechanisms that might allow a system to perform those extemal

movements.

The examination of the movements or activities that a system performs to fulfill a task allow
us to obtain two diﬂ'erent comprehension of the very same movement or sequence of
mov s: one teleological, the other mechanical. The first describes what the system

obtains when it performs those movements. The second describes the elements and
interactions that are needed to perform those movements

Now, usually when we design the structure and dynanuc of the mechanisms that a system
needs to perform certain movements, we have to keep in mind not only which movements
we want the system to perform, but which task we expect to be performed through those
movements. This seems to tolecratc a combination of teleological and mechanical
descriptions. Nevertheless, if we forget that mechanical descriptions not only are different
but independent of teleological descriptions, and subtlety mix the description of the activity
of the mechanisms with the purpose of the action, shortcuts might begin to replace the
clarity of the method and the task can be understood as forming part of the mechanisms.

This is what happens with those people that, for example, following the method step by step,
find the correct design of the mechanisms that allow their systems to obtain the sequence of
movements that a system requires to fulfill certain task, and afterwards want to know how
pure physical elements and interactions are able to determine intemally what to do to fulfill
that task. The main difficulty of this conceptual shortcut is that it seems to be enough to
produce a disturbing conceptual inaccuracy. This inaccuracy consists in thinking that if a
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mechaniam is nceded to perform a movement, and that movement is required to fulfill
certain task, then, the clements and interactions that conform the mechanism not only has to
be understood as the causal source of the movement, but as the causal source of the purpose
that those movement fulfill. Note that through this conceptual twist, mechanisms now
appear not only suitable to produce a specific movement, but suitable to produce it with
specific purposes. Purposes, then, begin to form part of the mechanism. Idea which is not
only totally absurd but logically contradictory if we remember that, by definition,
mechanisms are only another level of description of one and the same movements, and
movements by themselves have no purposes.

" Nevertheless, when people stop thinking in the meaning of their terms and are willing to

ascribe purposes to mechanisms, the empirical rescarch of those mechanisms begin to be
disturbed by metaphysical considerations. One of them is that the analysis of the intemal
nctwtty of the mechanisms, induce them to believe that the coordinated activity they observe
in each one of the elements that conform the system, is an activity that is being guided by a
mysterious force. The main difficulty of this idea is that when peop xplore the el nts
that conform the mechanisms in order to find out the source of that mysterious force, they
find nothing that allow them to explain where this mysterious force comes from. At this
point science fiction tends to replace the lack of data obtained by the empirical research and,
in addition, alien entities such as emergent properties, souls, minds, elan vitals, entelechies,
etc., begin to form part of the explanation conceming the source of that force that nobody is
able to find. Nevertheless, and as we try to explain in this work, that mysterious force finds
its place in history only when people conceptually mix their teleological with their
mechanical descriptions of those external movements they observe a system is capable to
perform, curiously, sometimes with and sometimes without a purpose.
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CONCLUSION GENERAL

No cabe duda de que durante los siglos XVI y X VI, la critica abierta, la revision
conceptual y ¢l anilisis de la coh ia, o incol ia, de un discurso con pretensiones de
ser catalogado como cientifico, ayudoé cnormemente a la conformacion de lo que hoy
conocemos como la fisica newtoniana. Cuando Newton inicié el arduo camino que lo

duciria a separar a su fisica de la espcculaciéon metafisica, la Royal Scocicty y sus
Philosophical Tr forns, para p solo un claro ejemplo, jugaron un papel importante
en la consolidacién del proceso que sin duda culminé en uno de los mas espectaculares
logros del intclecto humano. Filésofos, matemiticos y cientificos intervenian cotidianamente
y al unisono en la revision conceptual, formal y experimental de los aciertos y/o desaciertos
contenidos en cl discurso cientifico. No obstante, y aan en vida de Newton, el sano esfuerzo
que i en scparar, hasta donde sea posible, el discurso cientifico de la especulacion
metafisicas quedo, desd , en ¢l olvido.

Este olvido sin duda ha propiciado el resurgimiento de la metafisica en la ciencia y
con clio 1a busquecda de causas metafisicas que s6lo distraen la labor cientifica al tratar de
dar respuestas a pseudo-preguntas que no esclarecen nada, pero si complican la
comprension de lo que se debe buscar. Causas metafisicas, por ¢jemplo, empailan la relaciéon
eutre el estudio de los sercs vivos y-la sintesis de robots. Prueba de cllos es la idca de que
parte del quehacer de un ivestigador consiste en ubicar cémo y dénde se llevan a cabo
procesos mentales tanto cn los scres vivos como en las maquinas denominadas ‘inteligentes’.
Cerebros y maquinas con capacidades sensoriales se postulan para “cxplicar” la relacién
entre movimientos fisicos y la realizacion de una funcién, meta, o tarea concretas, pero
dichas explicaciones, para no decir pseudo-explicaciones, no sélo no clucidan nada, sino que
se vuelven tierra fértil de interminables discusiones sin sentido.

Ahora bien, el objectivo que motivéd 1a elaboraciéon de cada uno de los doce trabajos

que se recopilaron en esta tesis, fue el de poner en claro ¢l hecho de que, cuando menos en .

este momento de su historia, la biologia, junto con la gama de disciplinas que actualmente
analizan y modclan el comportamiento propositivo, estin mas enfocadas a la especulaciéon
metafisica que cn el trabajo serio y esclarecedor que caracteriza a la investigacion cientifica.
Ejemplos de la inmensa gama de discusiones que la metafisica gencra alrededor del estudio
de este particular comportamiento son los trabajos Aerhodological considerations in
Cognitive Science, Methodological considerations in System and Cognitive Sciences,
Conductismo y psicologia cognitiva, Mente, cuerpo y ciencias cognitivas, Emergence: a
tension between definitional and empirtcal properties 'y Problemas conceptuales y
metodologicos en torno a la de . A través de estos trabajos espero haber
decjado en claro que son varias las razones que han propiciado los enredos tedricos,
conceptuales y mctodologicos. Dentro de cllos podcmos destacar los siguientes:

a) El detenmninismo de Laplace, crréoneamente atribuido a Newton, junto con el
mecanicismo que de él se deriva, ha contribuido de manera certera a generar la
dailina confusion en tomo a la concepcién que Ia fisica ncwtoniana ofiece de lo




que va a ser definido como iayla

pcion metafisica de la materia. .ista

confusion es la que da pié a que se pi que la descripcion completa < : la
materia que conforma a un si y el imi de sus interaccionc: son
condiciones necesarias y suficientes para explicar y predecir ¢l comportam: .ato
del sistema.

b) Esta idea, junto con la tendeucia del metafisico de explicar las causas quc¢ dan
origen al universo, a la vida, a la percepcion, al pensamiento, al lenguaje, o a la
inteligencia, ha generado una lucha encamizada entre materialistas (mecanicisias o
reduccionistas) y vitalistas (donde se incluyen el vitalismo ingenuo, el organicismo
y el emergentismo) que evidentemente no conduce a ningin lado.

c) Las confusi metafisi que sc desprenden de (a) y (b) estan llevando a los
cientificos a tratar de encontrar mecanismos dc¢ procesos inexistentes (e.g., los
procesos vitales o mentales que sec postulan como el origen de comportamicitos
propositivos).

d) La unposnblhdld de rar los i bles de los denominados

procesos vitales o mentales, también esta llevando a los investigadores a suponer

que aun les falta informaciéon sobre su sistema, o a adjudicarles a componentes o
subsistemas especificos (e.g., moléculas, neuronas, cerebros, computadoras, etc.)
capacidades vitales o mentales (e.g., moleculas con capacidad de leer, neuronas
con capacidad de percibir, cerebros con capacidad de pensar, imaginar, o sentir,
mdéquinas inteligentes, etc. )

El esclarecimiento teodrico, ptual y metodologico desarrollado a lo largo de esta
tesis, nos permite concluir que, cuando menos algunos de los problemas que estan
distrayendo a los cientificos con consideraciones metafisicas se pueden evitar reconociendo
que:

A) El estudio del comportamiento propositivo, como se explica en los trabajos
titulados Forms of explanation y en System science and the study of complex
behavior, requicre de mis de una forma explicativa para lograr entenderlo y
modelarlo. Sin embargo, hay quc evitar tratar de reducir un nivel de explicaciéon a
otro. Con csto queremos decir que, aunque es necesario considerar la finalidad o el
resultado al que lleva, o puede llevar, el comportamiento de determinado sistema
o ¢l de si , ni sc debe buscar, ni se puede encontrar dicha finalidad
estudiando los elementos e interacciones que componen al sistema. La razon es
muy simple: la finalidad del comportamniento no ¢s un atributo o caracteristica que
provenga del sistema, sino que dicha finalidad reficre a lo que nosotros
conceptualmente calificamos como logro o fracaso decl comportamiento quec
exhibe el sistema.

B) Lasg unicas formas explicativas que deben de evitarse en la ciencia son las
explicaciones teleoldgicas y las mecanicas (entendiendo por teleologicas aquellas
explicaciones que intentan poner el fin del comportamiento como su causa y por
mecanicas a aquellas que intentan explicar las causas teleolégicas a través de los
elementos y mecanismos que componen a un sistema). La razén para evitarlas es
obvia: al cientifico no le compete dar cuenta del origen causal de nada. Su labor




debe limitarse a entender los patrones de regularidad, o ln'eguhndnd del
comportamiento que exhiben los sistemas que estudia. Dicha
darse a muchos niveles de analisis (e.g., social, conductual, orgamco, molecular,
etc.), pero ningun nivel de analisis le va a revelar nunca lo que causa u origina el
comportamiento que estudia. No obstante, y como s¢ muestra en casi todos los
trabajos presentados es esta tesis, son éstas formas explicativas las que
normalmente emplean los investigadores precisamente interesados en entender y
modelar ¢l comportamiento propositivo.

Basta considerar los puntos (A) y (B) al momento de claborar los reportes de los
trabajos cientificos, para poder eliminar:

1) 1a intromisid de pr metafisi para explicar el comportamicuto
propositivo, ya que los procesos vitales o mentales s6lo aparecen cuando el

investigador int dar a de lo que causa o genera la finalidad del

comportamiento del sistema;

2) la infructuosa bisqueda de propiedades, cualidades o mecanismos responsables de
gencrar ¢l comportamiento propositivo, ya que esta hiisqueda es sélo una dc las
consecuencias que se derivan del punto (1);

3) Ia sensacién de que aun falta explicar algo mis para acabar de entender como
funcionan los sistemas que realizan una funcion, meta o tarea concretas, a pesar
de que, en ocasiones, ¢l investigador ya cuenta con: a) el conocimiento del
comportamiento del sistema, b) la idea clara de los resultados de cse
comportamiento, ¢) la descripcion detallada de los elementos que conforman al
sistema y d) el registro exacto de los mecanismos que emplea €l sistema para
ejecutar los movimientos que requiere su comportamiento.

Evidentemente, cada uno dec los puntos aqui dos tiene co ias que
afectan seriamente muchas de las interpretaciones de los datos y resultados que nos estan
ofreciendo diversos investigadores. Algunas de esas interpretaciones no s6lo estan plagadas
de metafisica, sino que arrastran in istencias e incoh que es necesario no solo
reconocer y evitar, sino erradicarlas definitivamente del discurso cicntifico.

Eu csta tesis, por cjemplo, sc trabajé la relacion entre la teoria causal de la
percepcion y las neurociencias. En el trabajo titulado AMetafisica, procesos metales y
observaciones empiricas, creo que logramos dejar claro que investigadores de reconocido
prestigio estin utilizando la teoria causal de la percepcion para interpretar los datos y
resultados de sus experimentos. Tres de mis trabajos tratan de explicar esta teoria con el
objsto de resaltar sélo algunos de los gravisimos probloml-. inconsgistencias ¢ incoherencias
que ella conlleva. Aunque las repetlclones de algunos pasajes fueron inevitables, creo que en
todos cllos se puede apreciar, en primer lugar, que lo que le da cuerpo a esa teoria es la idea
de que la percepcidon debe ser entendida como un efecto de la realidad externa y, en segundo
lugar, que la aceptacion de esa idea no sdlo confunde las descripciones fisicas con las
metafisicas, sino que inevitablemente nos conduce a plantear enigmas sin solucién (e.g., el
problema mente-cuerpo, la existencia de otras mentes, el problema relacionado con la




posibilidad de der al imiento del do extemo, el préblema de la significacio::
del lenguaje, ¢l problema del solipsismo, ctc.).

Ahora bien, es claro que, cualquicr investigador que arme sus experimento:s
siguiendo los lineamientos estipulados a priori por la teoria causal de la percepcion, por un
lado, va a tratar de interpretar sus datos y resultados experimentales segin lo estipula la
teoria y, en segundo lugar, el mvestlgador se va a ver en la necesidad de involucrar todos y

cada uno de los probl in h ias que la teoria contiene. Esto
evident nte si ati va a imp :hr no solo la posibilidad de que los datos y
resultados obtenidos por los neurofisiologos pued dar armados cn un todo coherentc,

sino que también va a impedir que a través de esos datos y resultados podamos obtener una
idea clara en tomo a las verdaderas funciones del cerebro y el papel que Juegan sus
mecanismos en lo que refiere a la ¢jecucion nornnal o anormal de la conducta del

Con base en nuestro trabajo, podemos concluir que la teoria causal de la percepcion
ha logrado que muchos nenroﬁsuologos carezcan de una visiéon acenada, y fuera de
discusién, respecto a la funcién (o funci ) que deb djudicarle al cerebro. Alguuos
de cllos se sienten satisfechos otorgandole a priori funciones coguitivas; pero. otros, quiza
miés sensatos, les cuesta trabajo aceptar que un pedazo de materia, por bien organizada que
esté, sea capaz de llevar a cabo funciones que evidentemente no son fisicas. Empero, y ha:ta
donde yo he podido rastrecar la bibliografia, rara vez cl segundo grupo cuestiona los
fundamentos que llcvan al investigador a otorgarle a csc particular érgano funcioncs que
directa o indircctamente tienen que ver con los denominados ‘procesos mentales’. Como
consecucncia dc este descuido tencmos quc ningin dato o resultado extraido de las
interpretaciones cientificas sirven para confinnar o rechazar la idea de que es necesario
postular la existencia de un cerebro o una mente pensantes. Esto se debe, en parte, al hecho
de que la gente no duda de que uno de los objetivos de la ciencia ¢s explicar las causas que
generan los procesos cognitivos y, en parte, porque detrias de esta biisqueda esta la idea de
que todo lo que hace o es capaz de hacer el sistema, en principio es explicable en términos
de algun proceso que acoutece al interior del sistema. Si a esto le agregamos la distincion
que establece la tecoria causal de la percepcion entrc realidad externa y realidad percibida,
obtenemos quc ¢l esquema que utilizan los ncurofisiologos para estudiar la actividad. del
cerebro, prejuzga que lo que debe de hacer el cerebro es, primero, captar, procesar,
eantender, ctc., la realidad exterma, para después definir el, o los movimientos, que
intemmamente nccesita llevar a cabo el sisteina para obtener los resultados deseados por el
cerebro del sistema. Es importante notar que bajo esta interpretacion, aunque se supone que
el cerebro lleva a cabo dos clases distintas dc procesamientos: los mentales y los fisicos, en
todo caso la causa de los movimiento fisicos que observamos, tiene que quedar adjudicada a
alguna clase de proceso mental. Esto es asi porque se supone que los movimientos fisicos
que c¢jecuta el sistema tienen inmersa la funcion, meta o tarea que determina el cerebro o la

mente del mismo sistema.

. Para finalizar, quiero enfatizar que con los trabajos presentados en esta tesis quiza no
podamos aun desprender a la biologia dc toda su carga metafisica, no obstaute espcro haber
contribuido, aunque sea un poco, a esclarecer que la metafisica inmersa cn las neurociencias




no sélo estd generando confugiones respecto a las funciones del cerebro en relacién con las
capacidades motrices de los sistemas que lo poseen, sino que dichas confusiones impiden la
posibilidad de entender qué tanto se ha logrado avanzar en la comprensiéon del
funcionamiento de ese 6rgano. Dado cste primer paso, ahora cuando menos estamos cn la
posiciéon de afirmar quc una pennancate revision tedrica, conceptual y metodolégica, cuando
menos en algunas dec las areas de las ncurociencias, mis que un tema interesante, es una

labor que debe considerarse no s6lo necesaria sino urgente.
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