Las relaciones entre la mente,
el ferritorio y la sociedad
desde una perspectiva
medio ambiental

Introduccion

Desde mi punto de vista, existen cuatro
aspectos EBS (Environmental Behavioral
Sciences) fundamentales en las ciencias
que analizan las relaciones entre com-
portamiento y medio construido, o sea,
en la relacion entre la conducta y el
lugar construido:

1. Es necesario considerarla como
una disciplina cientifica, altamen-
te interdisciplinar, por otro lado.

2. Proyectar estas relaciones (to
design) exige conocer y aplicar los
ultimos y mejor consolidados
resultados de esta disciplina.

3. Para llegar a ser una disciplina, las
EBS deben explicar y teorizar sobre
la construccion de espacios y de su
impacto en el comportamiento
social (R4PoPORT 1997a, 2000a).

4. Aunque una funcion esencial de
cualquier teoria sea unificar y sin-
tetizar, también es preciso un de-
sarrollo conceptual y una progresi-
va generalizacion cuando se empie-
za a construir una teoria nueva.

Existen hoy muchos estudios empiricos
en las EBS, pero como el desarrollo teo-
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Introduction
In my view, there are four important aspects to EBS.

1. It needs to be seen as a scientific discipline dealing
with EBS. It is highly interdisciplinary, involving many
relevant disciplines.

2. Design involves the application of the latest and
best established research findings.

3. To become a discipline, EBS must concentrate on
building explanatory theory (RapoPorT 1997a, 2000a).

4. While an important function of theory is to provide
unification and synthesis, conceptual unification,
synthesis, conceptual development and general-
ization are also needed to begin to develop the-
ory.

There are now many empirical studies in EBS but,
because theory development has hardly begun, there is no
unification. In fact, there are too many studies - their very
number becomes counterproductive (RaporPORT 2000Db).
Similar complaints have been made about other fields, i.e.,
sociology, where there seems to have been no improve-
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rico apenas ha empezado, se echa en
falta una unificacion. De hecho, hay
demasiados estudios empiricos y su
niimero empieza a ser contraproducente
(R4PoPORT 2000b). Algo parecido sucede
hoy en sociologia, en donde las nuevas
teorias escasean en los ultimos treinta
anos (WILLER y WILLER 1973; LOPREATO y
CRIPPEN 1999), aunque empiezan a exis-
tir intentos de unificacion (KOHLER
2000). Sin teoria, las relaciones entre las
diferentes disciplinas incluidas en CSMA
(Ciencias Sociales del Medio Ambiente)
son dificiles y confusas. Existe también
falta de relaciones entre teorias (e.g.
BECHTEL 1986, ALTMANN 2002), que son
algo esencial para unificar y para detec-
tar las distintas dareas en CSMA. En
suma, es urgente desarrollar teorias en
relacion a las EBS.

Podriamos buscar modelos en otras
ciencias como la biologia. Aqui existen
muchos centros que intentan integrar
distintos nuevos aspectos de la biologia
con andlisis mds tradicionales (e.g.
PapIAN 1997a, para otros ejemplos ver
RapoPORT 1997a, 2000a)." En otras
palabras, al reducir fenomenos comple-
jos a elementos menos complejos, se
pueden observar como estos nuevos ele-
mentos constituyen una totalidad.

Los intentos de unificacion, sin embar-
go, estan yendo mucho mas lejos. El
concepto de consilience (concurrencia)
de Whewell ha sido de nuevo usado
(WiLsoN 1998, 2001) y se estd reflexio-
nando sobre las posibilidades de unifi-
car las ciencias exactas con las ciencias
sociales e, incluso, con las humanida-
des (e.g. Damasio et al. 2001; KANDEL y
SQUIRE 2001, Damasio 2001, POSNER et
al. 2001; HARRINGTON etal 2001 (esp.
KossLyn); Kunt et al. 2001; P4ADIAN
1997).

Otro tipo de unificacion se estd inten-

tando realizar entre naturaleza y cultu-
ra (nurture) (e.g. ROBINSON 2004). Se
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ment in thirty years (WILLER and WILLER 1973; LOPREATO and
CRriPPEN 1999), although attempts at unification are begin-
ning (e.g. KoHLER 2000). Without theory, there is no unifi-
cation (and no ‘compressibility’) either within EBS or with
other (relevant) disciplines that throw light on issues of EBR.
There is also a lack of intertheory support, which is essen-
tial in science (e.g. BECHTEL 1986; ALTMANN 2002) and is the
strongest form of overall unification (RaporPoRT 2000a). Also
underemphasized is unification among sub-domains of
EBS. Generally, then, the time is overdue for unification and
synthesis.

Other fields, especially current developments in biology
can provide a model for EBS. There are a number of
centers, institutes and meetings that emphasize synthe-
sis by combining integrative systems approaches with
the necessary, more traditional analysis (reductive
strategies) (e.g. PAbDiaAN 1997; for other examples see
RaPOPORT 1997a, 2000a)." In other words, having
reduced complex phenomena to less complex elements
there follows synthesis to see how these elements con-
tribute to the whole.

Attempts at unification generally go much further, howev-
er. Whewell's concept of concilience has been revived
(WiLsoN 1998, 2001) and has led to discussions of how
unification could occur within sciences and between sci-
ence and the social sciences and even the humanities
(e.g. Damasio et al. 2001; KaNDeL and Sauire 2001;
Damasio 2001; PosNER et al. 2001; HARRINGTON et al. 2001
(esp. KossLYN); KuHL et al. 2001; PADIAN 1997).

Another major unification has been between ‘nature’ and
‘nurture’ (e.g. RoBINSON 2004). This shows how, and to
what extent, both play a role, and how both interact, so
that genes may affect nurture (shown by work with
knockout mice lacking a particular gene).

In EBS however, despite some success in generating
empirical findings potentially useful in design (but only if



puede comprobar, asi, como ambas jue-
gan un importante papel, y como inter-
actian, viéndose como un cambio de
genes afecta a la cultura (nurture).

En relacion a las EBS, no obstante, a
pesar de algunos avances en relacion
al cambio del comportamiento segun el
cambio del medio construido (RAPOPORT
1995a, b, ¢), no existe, de hecho, unifi-
cacion valida. Cada estudio y cada
grupo de estudios en la CSMA (y en las
profesiones dedicadas al diserio) actiian
en solitario sin serias evaluaciones y sin
que puedan identificarse claramente di-
ferencias significativas. Por lo tanto, voy
a usar la estructura tripartita de la
revista como ejercicio de identificacion
de subdreas y de posibles interconexio-
nes entre ellas. En principio siempre es
util, como primer paso, definir el campo
que se quiere unificar, por lo tanto
recuerdo las tres cuestiones esenciales
de las CSMA (Ciencias Sociales del
Medio Ambiente), como yo las Illamo
(R4POPORT 1990b, 2000a, 2003, 2004):

1. ;Qué caracteristicas biosociales,
psicologicas y culturales de los
seres humanos (como individuos y
como miembros de grupos socia-
les) influyen (v en disefio deben
influir) en el territorio construido?

2. ;Qué efectos tienen en los com-
portamientos de qué grupos socia-
les algunas caracteristicas con-
cretas del territorio construido,
bajo qué circunstancias, cuando y
como?

3. Dada la interaccion en doble sen-
tido entre personas y el lugar en el
que viven, deben existir mecanis-
mos que los relacionen. ;Cudles
son estos mecanismos?

Sin embargo, antes de intentar este
ejercicio de unificacion tedrica, creo
sugestivo reflexionar sobre los territo-

design changes - although that is another topic (RAPOPORT
19954, b, c), continues to neglect unification. Each study
is done in isolation; literature reviews are perfunctory and
often pro-forma; ‘review’ articles are not synthesizing but
merely lists of studies. Different sub-fields of EBS (and the
design professions) operate in isolation, so that com-
monalities, principles, generalizations — and significant dif-
ferences — are never identified. Nor can important ques-
tions easily be identified.

| therefore try a small exercise unification of sub-areas,
using the themes in this Review (but in a slightly different
order): mind, culture/society and land.

In general, defining a domain is an essential step, also in
dealing with issues of unification (RapopPoRT 1990b,
2000a) | find useful defining the domain of EBS in terms
of what | call the three basic questions of EBS (RaPOPORT
1990b, 20004, 2003, 2004):

1. What bio-social, psychological and cultural character-
istics of human beings (as individuals and as mem-
bers of various groups) influence (and, in design,
should influence) which characteristics of the built
environment?

2. What effects do which aspects of which environ-
ments have on which groups of people, under
what circumstances, i.e., in what context and

when, why and how?

3. Given this two-way interaction between people and
environments, there must be mechanisms that link
them. What are these mechanisms?

However, before | begin the exercise in unification, | sug-

gest that it is useful to think about the environment in
terms of cultural landscapes.
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rios considerados como paisajes cultu-
rales.

Los paisajes culturales

Quisiera, ante todo, definir lo que son
los paisajes culturales porque todos
vivimos en ellos. Ello es debido a que
toda la tierra, incluso sus territorios
mds salvajes, ha sido alterada por el
hombre (RAPOPORT 1993a; de RAPOPORT
1990a, b, 1992). En 1956, Thomas ya lo
afirmaba y ha sido confirmado todavia
mds con los recientes estudios en la
selva amazonica (WiLLs et al. 2004;
STOKSTAD 2003; LAURANCE et al. 2004).
Los cambios hechos por el hombre son
evidentes hasta en las dreas mds
«purasy, con circulos, pasos y canales
(HECKENBERGER et al. 2003). Descu-
brimientos similares se han encontrado
en Africa, en Australia y hasta en China
(McNEILL 2004), en donde al parecer,
por razones ideologicas, no se han que-
rido aceptar. Todo ello estd, ademds,
apoyado por datos de sobreexplotacion
en caza, en pesca y por una muy tem-
prana contaminacion a nivel global
(NRIAGU 1998).

Otras razones importantes para usar el
concepto de «paisajes culturalesy es
porque él solo ya nos conduce a una
unificacion entre naturaleza y cultura
gracias al tipo de transformacién y a los
materiales usados en dicha transforma-
cion. Ya que los materiales tienen dis-
tinto significado (RaPoPORT 1990a,
1997a), las diferentes reacciones de los
grupos humanos ante paisajes natura-
les y/o construidos pueden deberse a
estos distintos significados.’

Los paisajes culturales estan causados
por las acciones humanas en el paisaje
«primigenio» (el territorio) e incluyen
todos los elementos de un paisaje —edifi-
cios, carreteras, vegetacion, canales y
bosques— y difieren en especial por su
extension. Si definimos el diseiio
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Cultural landscapes

| begin with cultural landscapes (RapPoPORT 1993a; of
RaPOPORT 19904, b, 1992) partly because we all live in
them. This is because the whole world (including appar-
ent wilderness areas) have been altered, to some extent,
by human action; this was pointed out as early as 1956
(THomAas 1956) and increasingly confirmed by recent
research on the Amazon jungle in Brazil (WILLs et al. 2004;
STOKSTAD 2003; LAURANCE et al. 2004). There anthro-
pogenic change to what appear to be pristine (‘primeval’)
landscapes is clear, with very early, pre-contact cultural
landscapes, including circular settlements (seemingly
based on a single schema), bridges, canals and cause-
ways (HECKENBERGER et al. 2003). Similar findings apply to
African rainforests and the Australian outback. One even
finds early and profound impacts in the case of China
where ideology would seem to preclude it (MCNEILL 2004).
This is also supported by evidence of early overhunting
and overfishing, and early global lead pollution (NRAGU
1998).

The other important reason for using the concept ‘cultural
landscape’ is that this itself leads to unification, for exam-
ple between ‘natural’ and urban landscapes which differ
partly in the extent of their apparent transformation, and
partly in the materials involved. Since materials in general
have meaning (RApPoPORT 1990a, 1997a), different human
reactions to ‘natural’ and built landscapes (e.g. ‘town-
scape’) may be due to the meaning of the materials
involved, but all can be treated as cultural landscapes.?

Cultural landscapes are defined as the result of human
actions on the ‘primeval’ landscape (i.e. ‘the land’) and
include all elements of the landscape - buildings, roads,
settlements, fences, fields, vegetation, water-features
and forests, and their ‘furnishings’, and differ primarily in
the apparent extent of their transformation. If we think of
design in the broad sense as any human change to the
face of the earth (as | think we must) then the whole



(design), en sentido general, como cual-
quier cambio que el hombre haga en la
faz de la tierra, entonces la totalidad del
mundo estda proyectado (RAPOPORT
1972). Como no existe el «diseniadory
propiamente dicho, la cuestion critica es
como es posible que los paisajes asi dise-
fiados sean reconocibles y «formen una
totalidady, poseyendo una coherencia
multisensorial caracteristica (RAPOPORT
1992, paginas 276-280). Nuestra cons-
ciencia relaciona inmediatamente los
paisajes culturales con nuestra mente a
través de su percepcion (RAPOPORT 1977,
Cap. 4, 1999-2000).

Contestar a esta pregunta nos conduce
a importantes ideas sobre la naturaleza
en si del acto de proyectar (no es aqui el
tema que trato), pero también tiene que
ver con el tema de este articulo, es
decir, aclara la accion conjunta entre la
mente y la cultura social en su impacto
sobre el territorio, ayudando asi a uni-
ficar estos tres términos.

Una contestacion breve a esta pregunta
central es que, en la creacion de paisa-
Jes culturales, colaboran muchas perso-
nas por un largo periodo de tiempo y
tomando decisiones segiin un conjunto
de reglas (lo que he denominado un
modelo de tomar decisiones a través del
diserio [R4aPoPORT 1977, Cap. 1, 2003 y
2004, Figuras 28-33]). Estas reglas in-
tentan acercarse de forma imperfecta a
un ideal, a una imagen no consciente de
gente ideal viviendo vidas ideales en lu-
gares ideales (RAPOPORT 1993a). Estos
ideales y estos «esquemasy» estan en la
mente de los individuos, pero estin
«compartidosy (shared), o sea que, los
dos términos de mi triangulo: la mente
y la sociedad/cultura, estdn unificados.
La cuestion ahora es saber como estos
«esquemasy (imdgenes ideales) impac-
tan en el territorio para producir paisajes
culturales, o sea, como transformar las
imagenes en acciones (una cuestion ya
planteada en 1960, pero que hoy puede

world is designed (RapopORT 1972). Since there is no
‘designer’ in the common use of the term, a critical
question is how such landscapes come to be, ‘hang
together’ and become recognizable, i.e., acquire a spe-
cific character or ambience — the multisensory attributes
which characterize them (RAPOPORT 1992, pp. 276-280).
Our awareness of ambience immediately links cultural
landscapes to mind through perception (RapoPORT 1977,
Ch. 4, 1999-2000).

Answering this question leads to important insights into
the nature of design (not my topic here) but also bears
directly on the topic of this paper — it clarifies the joint
action of mind and culture/society in impacting the land
and helps unify these terms.

The brief answer to the question posed above is that in
creating cultural landscapes, many people over long
periods of time make decisions choosing among alterna-
tives by applying systems of rules — what | call the choice
model of design (RapoporT 1977, Ch. 1, 2003 and 2004,
Figs. 28-33). These rules try to approach, however
imperfectly (asymptotically) some ideal, an often noncon-
scious image of ideal people living ideal lives in ideal set-
tings (RapPoPORT 1993a). These ideals and schemata are
in the minds of individuals, but are shared, so that the first
two terms of my synthesis (mind and society/culture), are
unified. The remaining question then becomes how they
impact the land producing cultural landscapes, i.e., how
images are translated into action — a question posed as
early as 1960 (MiLLER, GALLANTER and PriBram 1960;
RaPOPORT 1977, pp. 42-47). This as will be seen later, can
now be addressed more effectively.

The extent to which cultural landscapes cohere varies
with the degree of sharing of the images and schemata.
This, in turn, depends on the size and degree of homo-
geneity/heterogeneity of groups (RapopoRT 2003 and
2004, Fig. 47). This helps explain the apparent ‘harmony’
of traditional vernacular landscapes with the apparent

37



responderse mds claramente [MILLER,
GALLANTER y PRIBRAM 1960, RAPOPORT
1977, pags. 42-47]).

La intensidad con la que los paisajes
culturales son coherentes varia segun el
nivel con el que estas imagenes (esque-
mas) son compartidas o no. Ello, a su
vez, depende del tamano y grado de
homogeneidad de los grupos sociales
(RapopPORT 2003 y 2004, Fig. 47). Esto
explica la armonia “aparente” de los
paisajes tradicionales y el «desorden» o
«caosy —de hecho otro orden—
(R4POPORT 1984, 1993a) de los paisajes
modernos contempordneos. En este uilti-
mo caso, conviven distintos grupos con
diferentes imdgenes y con cambios muy
rapidos en sus imdgenes. Asi se produ-
cen paisajes culturales complejos y con-
fusos aunque dinamicos, y que pueden
ser dificiles de analizar (RAPOPORT
1993a, esp. pag. 41).

Obviamente los paisajes culturales son
clases de territorios (environments), pero
territorios o «medio ambiente» son tér-
minos excesivamente amplios que hay
que precisar (R4POPORT 1997a, 2000a,
2003, 2004). Como cualquier tipo de
territorio, los paisajes culturales puede
entenderse como expresiones especificas
de la organizacion de espacio, tiempo,
significado y comunicacion (es decir,
incorporando espacio como dimension
unificadora). Los paisajes culturales
estdn configurados por sistemas de asen-
tamientos en los que ciertos sistemas de
actividades tienen lugar. Estos sistemas
de asentamientos estan, a su vez, confi-
gurados por elementos fijos y habitados
por personas (y animales) no-fijos. Es la
union entre lo fijo y lo no-fijo la que defi-
ne los ambientes antes citados.

Tras esta presentacion de los paisajes
culturales 'y de sus atributos, vamos
ahora a descubrir con mas detalle la
posible unificacion entre mente, socie-
dad-cultura 'y territorio, relacionados
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‘chaos’ (really a different order RapoPORT 1984, 1993a) of
contemporary cultural landscapes. These result from the
co-action of many varied groups with often distinctive,
alternative and contrasting visions and ideals, and rapid-
ly changing schemata. The results are complex and con-
fusing but dynamic landscapes that may be difficult to
interpret (RAPOPORT 1993a, esp. p. 41).

Of course, cultural landscapes are types of environ-
ments. ‘Environment’ is too broad a term and, like many
other such terms needs to be dismantled (RAPOPORT
1997a, 2000a, 2003, 2004). Like all environments, cul-
tural landscapes can be understood as specific expres-
sions of the organization of space, time, meaning and
communication (thus incorporating space into the unifi-
cation). Cultural landscapes are composed of systems
of settings within which systems of activities take place.
These, in turn, are made up of fixed and semi-fixed fea-
tures (i.e., all the elements of material culture) and inhab-
ited by people (and animals) - non-fixed features.
Together, these produce the specific ambience men-
tioned earlier.

Having introduced the cultural landscape as the subject of
discussion, having very briefly discussed some of its inter-
esting attributes and having foreshadowed the course of
the unification, | now turn to a more detailed discussion of
the unification among mind, culture/society and land, relat-
ed to the three basic questions of EBS. This relation is self-
evident. The three questions clearly address both mind
and society/culture through the psychological and cultural
characteristics of people, through how people are affected
by environments, how they perceive, understand and react
to them, and through the mechanisms that link them. For
example, of the nine mechanisms, | have identified so far
(RaPOPORT 2000a, p.120; 2003 pp. 26-28; 2004, pp. 12-
14), six relate to mind, two to culture/society and one is
mediated by culture. | begin with mind, because its distin-
guishing attributes are generally taken to be defining of
Homo Sapiens.



con las tres cuestiones bdsicas de las
EBS (Ciencias Sociales del Medio
ambiente). Esta unificacion es evidente,
ya que las tres cuestiones se refieren a
la mente y a la sociedad-cultura, a tra-
vés de las caracteristicas psicolégicas y
culturales de la gente (cuestion prime-
ra), a través de como la gente resulta
afectada por los lugares en los que
habita, percibe y reacciona (cuestion
dos) y a través de los mecanismos que
articulan los habitantes con los lugares
en los que viven. Por ejemplo, de los
nueve mecanismos que he identificado
hasta hoy (RapoporT 2000a, pag. 120;
2003 pags. 26-28; 2004, pdgs. 12-14),
seis se relacionan con la mente, dos con
la cultura-sociedad y uno estd mediati-
zado por la cultura. Empiezo con la
mente, puesto que parece ser el elemen-
to definitorio del homo sapiens.

Mente

Desde su origen, las EBS han estado
interesadas por la percepcion y la cog-
nicion medioambiental. En los ultimos
anos, el desarrollo de las ciencias cog-
nitivas para conocer el funcionamiento
de nuestro cerebro ha sido extraordi-
nario. Por ejemplo, sobre como funcio-
na la percepcion (e.g. GAND y GOODALE
2003; Hasson 2004; HE et al. 2003),
sobre los sentidos no visuales (e.g.
Horroway 1999; Science 1999;
McApams 'y Bicaup 2001), también
sobre como todos estos sentidos se
integran para crear una percepcion
global del ambiente (e.g. STEIN y
MEREDITH 1993; R40 et al. 1997;
LoGOTHETIS 1999). Sabemos mas sobre
la complejidad del sentido de la vista
(e.g. KASTNER et al. 1998; Cox et al.
2004), un problema discutido desde el
principio de las EBS. También existen
nuevas aproximaciones a la percep-
cion subliminal (RapoPORT 1977), por
ejemplo, bajo la forma de respuestas
afectivas inconscientes (e.g. Maas
1996). Parece ser que las reacciones a

Mind

From the start, EBS has been much concerned with envi-
ronmental perception and cognition. There has been
extraordinary progress in brain research in recent years
on these topics. For example, on how perception gener-
ally works (e.g. GanD and GoobAaLE 2003; HassoN 2004;
He et al. 2003); on the non-visual senses: SMELL (e.g.
HoLLoway 1999; Science 1999), Hearing (e.g. MCADAMS
and Bicaup 2001), touch and prioception; on how the dif-
ferent senses work together and are integrated to create
the ambience of the world (e.g. STeEIN and MeReDITH 1993;
Rao et al. 1997; LocoTHETIs 1999). Light has been thrown
on how we deal with the complexity of visual (let alone
multisensory) scenes typical of the environment (e.g.
KASTNER et al. 1998; Cox et al. 2004) — a problem dis-
cussed since the founding of EBS. There has also been
further work on subliminal perception (RAPOPORT 1977),
e.g. in the form of nonconscious affective responses (e.g.
Maas 1996). It appears that responses to novelty and the
maintenance of contextual information can both occur
without awareness (Berns et al. 1997). There are also
preconscious and NONCONSCIOUS processes in decision-
making, involving emotions (BEcHARA et al. 1997; cf
Damasio 1994, 1999, 2003).

Work on cognition has been equally rapid. For example,
one of my doctoral students reviewed some of the new
research on cognitive mapping, spatial learning, wayfind-
ing, etc., between 1980 and 2000 (SiLva 20000 starting
with my summary to the late ‘70’s. (RaporPoRT 1977, Ch.
3)). He identified many developments: Agreement and
disagreement, development, elaboration, clarification or
changes in findings as well as new findings.*

Work has continued on cognitive maps in nhon-human
animals, bearing on the evolution of such maps; this has
been related to further work on humans. There has been
research on how visual information and movement (i.e.
action) are related and the specific brain areas (and spe-
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situaciones conocidas o nuevas pueden
ser en ambos casos no conscientes
(BERNS et al. 1997). En los procesos de
toma de decisiones existen, asi mismo,
factores preconscientes y no conscien-
tes, relacionados con las emociones
(BECHARA et al. 1997; Damasio 1994,
1999, 2003).

Los trabajos sobre la cognicion también
han avanzado mucho. Asi, uno de mis
estudiantes de doctorado ha analizado
los avances en el estudio de los mapas
cognitivos entre 1980 y el aiio 2000
(SiLva 20000 a partir de un estudio pre-
vio (Rapoport 1977, Cap. 3)). Pudo
identificar muchos avances, clarifican-
do algunos temas anteriores, pero tam-
bién innovando caminos en otros
casos.’

Prosiguen los trabajos sobre la cogni-
cion en no-humanos para comparar con
los humanos sus habilidades espaciales.
También se analizan hoy las relaciones
entre la vision y el movimiento, y se sabe
qué regiones del cerebro las construyen
(«place cells») (e.g. BARINAGA 1999;
Barist4 et al. 1999). La percepcion y el
comportamiento interactiuan en dos
direcciones. Es ya evidente que el terri-
torio construido influye en la percep-
cion (e.g. VERSCHURE et al. 2003). Dado
que percibimos a través del movimiento,
todos estos estudios son importantes.

Aunque, anteriormente, tanto psicélo-
gos como gedgrafos plantearon estos
procesos como «una caja negra» en el
interior del cuerpo, hoy se buscan las
estructuras neuronales que se correla-
cionan con un tipo de comportamiento
en un lugar preciso. Asi, EKSToM et al.
(2003) compara los comportamientos
entre animales y humanos y los com-
prueba en una ciudad virtual. Incluso,
existen hoy estudios sobre la base mole-
cular y neuronal del aprendizaje y de la
memoria espaciales (e.g. RoUsH 1997).
Finalmente, todo ello ha sido analizado
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cial «place cells») involved (e.g. BARINAGA 1999; BATISTA et
al. 1999). Perception and behavior are linked not only by
the former leading to the latter — behavior also influences
perception. It seems clear that perception is not only
internal to the agent, but is influenced by the environ-
ment, and the mechanisms involved are being studied
(e.g. VERSCHURE et al. 2003). Since we perceive environ-
ments by moving through them, this recent work has
major implications for environmental perception.

Whereas psychologists and geographers who initially
work on environmental cognition tended to view the
process as somewhat of a black box, the new approach-
es look for the neuronal correlates of cognitive mapping
systems and how these provide a basis for spatial behav-
ior both in humans and non-human animals, integrating
research previously isolated. THus, EKsTRoOM et al. (2003)
compare such behavior in rodents and humans and then
test their conclusions in a virtual town. Even the molecu-
lar basis underlying spatial learning and memory is
beginning to be studied (e.g. RousH 1997). Moreover, the
contributions of many different disciplines and approach-
es to wayfinding and cognitive mapping are being inte-
grated and studied in real environments, including cities
(e.g. GOLLEDGE 1999).

This recent work, however, is no longer limited to per-
ception and cognition. There is research on the evolution
of the brain/mind; the nature of mind, the self and aware-
ness; on mental imagery and its importance in mental
life, thinking, planning and making choices (TYe 1991;
KossLyN 1980, 1983, 1994; DamAsIo 1994, 1999). There is
work on affect (e.g. Evans 2001) and its neural basis,
which throws light on subjectivity, and also research on
the importance of interaction of emotion, perception and
cognition, of body and brain, of imagery and thought (e.g.
Damasio 1994, 1999, 2001, 2003). There is research on
the possible evolutionary origins of a sense of aesthetics
(Maas 1996) and on the development of art and artifacts,
as well as on the neural basis of art (e.g. Zeki 1999) and



a través de comportamientos en ciuda-
des reales (e.g. GOLLEDGE 1999).

Los ultimos trabajos van mas alla de la
percepcion y de las cogniciones espa-
ciales. Me refiero al estudio de las
relaciones entre el cerebro y la capaci-
dad mental humana, y su autocons-
ciencia; por ejemplo, se estudian las
imdgenes y la estructura neuronal de
la toma de decisiones, el acto de pro-
yectar, etc. (TyE 1991; KossLyn 1980,
1983, 1994; Damasio 1994, 1999).
Existen trabajos sobre el afecto (e.g.
Evans 2001) y su base neurolégica, lo
que permite conocer mejor la capaci-
dad subjetiva de la consciencia; igual-
mente importantes son los trabajos que
articulan percepcion, emocion y movi-
miento (e.g. Damasio 1994, 1999,
2001, 2003). También se estin estu-
diando los origenes evolutivos de la
capacidad estética (Maas 1996) y la
base neurologica del arte (e.g. ZEKI
1999), asi como el origen evolutivo de
las preferencias por lugares precisos
(e.g.  WiLsoN 1984; ORIANS y
HEERWAGEN 1992). Tenemos teorias de
como la mente y el cerebro responden
a situaciones concretas (DAMASIO
1994, pag. 227) a partir del significa-
do de los elementos espaciales
(R4POPORT 1990a).

Ademads, se esta estudiando de qué
manera el sujeto articula todas estas
dimensiones del cerebro y de la mente a
través de su consciencia, aspecto esen-
cial para la comprension del espacio
humano. Entre los parametros fisicos y
la experiencia subjetiva existen articu-
laciones significativas (e.g. MAGISTRETTI
et al. 1999). La neurobiologia empieza
a encontrar las relaciones entre el
conocimiento psicoldogico del compor-
tamiento y el conocimiento psicolégico
de los procesos cognitivos, a través de
las bases neurolégicas de ambos (aun-
que PAPINEAU (2004) no estd conforme
con los resultados). La consciencia se

on evolutionary reasons for certain environmental prefer-
ences (e.g. WiLsoN 1984; ORIANS and HEERWAGEN 1992).
Explanations are being proposed for how the brain/mind
and consciousness describe a situation (DAMASIO 1994,
p. 227) the importance of which in environmental mean-
ing | have emphasized (RapoPoRT 1990a).

Also being investigated is how all these topics interact with
each other to produce mental states leading to subjective
experience — so central to the experience of the environ-
ment. Causal linkages are being established between
physical parameters and subjective experience (e.g.
MAGISTRETTI et al. 1999). Neurobiology begins to make it
possible to link the psychological understanding of behav-
ior and cognition, via perception and cognition with molec-
ular phenomena via neurobiology (although, e.g. PAPINEAU
(2004) disagrees that it is being, or can, be achieved).
Consciousness is increasingly understood as a biological
phenomenon and understanding is beginning on the vari-
ous aspects of consciousness debated by philosophers
since antiquity, i.e., a unification between philosophy, neu-
robiology, cognitive science, linguistics, etc. — the begin-
nings of a unified science of the mind/rain (e.g. PM.
CHURCHLAND 1995; P.S. CHURCHLAND 2000), although others
(e.g. CHALMERS 1996) disagree.

Also becoming understood is how the activity of the brain
produces vivid sensory experiences and how actions,
decisions and choices follow. The identification of the
mechanisms of consciousness helps clarify how aware-
ness develops, which is clearly central to the experience
of the environment and its ambience, the experience of
what we see, hear, touch, smell, move through and the
emotions evoked via internal (bodily and brain) respons-
es (Damasio 1994, 1999, 2003) (i.e. the philosophical
problem of qualia). Accounts are being given of the spe-
cific patterns of brain activity, the neuronal correlates of
consciousness» (CHANGEUx 2004; HAGGARD 2004;
LOGOTHETIS 1999).
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considera cada dia mas como un feno-
meno con base biologica, y su funcio-
namiento, debatido desde la antigiiedad
por filosofos, se comprende y se explica
cada dia mejor a partir de la unifica-
cion entre neurobiologia, ciencias cog-
nitivas, filosofia, etc. Algunos (e.g. PM.
CHURCHLAND 1995; PRS. CHURCHLAND
2000) apoyan esta unificacion, aunque
otros la rechazan (e.g. CHALMERS 1996).

Se entiende cada dia mds como el cere-
bro produce experiencias sensoriales y
de qué manera participa en la toma de
decisiones y en las acciones. Asi, se
puede saber como se desarrolla nuestra
consciencia del contexto que nos rodea,
algo esencial para las EBS, ya que todo
lo que sentimos del exterior estimula
via interna, cuerpo y cerebro, a través
de emociones evocadoras (DAMASIO
1994, 1999, 2003). Asi, se han detec-
tado «correlaciones neuronales en
cada nivel de consciencia» (CHANGEUX
2004; HAGGARD 2004; LOGOTHETIS
1999).

Todo este inmenso trabajo se realiza
tanto a nivel de «especie» (neurologia y
ciencias cognitivas) como a nivel de las
variaciones individuales dentro de una
especie (genética del comportamiento).
Parece ser que a nivel de percepcion
existen factores muy similares entre
individuos de la especie humana
(PESso4 2004, HassoN et al. 2004), cosa
que yo ya habia sugerido hace arios
(R4poPORT 1977)."

En relacion a los mapas mentales, los
aspectos citados de emociones, com-
portamiento social (que comporta la
cultura) naturaleza de la mente, etc.
han sido investigados comparando
humanos y distintas especies de anima-
les (e.g. Marsuzawa 2003; DE WiaAL
2001a, b; HENRICH 2004; WYTTENBACH
1996, BLAKESEE 1996; ANGIER 2004).
También son importantes los estudios
sobre la ontogénesis de las reglas abs-
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All this work goes on both at the level of what is typical of
the species (e.g. neuroscience, cognitive science) and
regarding individual variations (behavioral genetics).
There are also indications that, at least at the level of per-
ception, there is great uniformity among people. (PESsSOA
2004; HassON et al. 2004) as | have suggested (RAPOPORT
1977).4

As in the case of cognitive maps topics such as the
nature of mind, thinking, emotions and social behavior
(which bears on culture) are also being investigated by
comparing humans with non-human organisms, from
insects to primates (e.g. Matsuzawa 2003; DE WaAAL
2001a, b; HenricH 2004; WYTTENBACH 1996; BLAKESEE
1996; ANGIER 2004). Also used are developmental studies
that have shown, for example, that the formation of
abstract rules in language learning (in addition to associ-
ationism and connectionism) starts in very young babies
(e.g. PINKER 1999; MARcus et al. 1999).

Also being studied is where and how integration occurs in
the brain - among different sensory modalities, between
perceptions of form and color and spatial location, of affect
and cognition, of self and our experience of the world. Note
that such integration may not be in a specific part or area
of the brain, but through the interaction of different areas;
much of brain activity is distributed (and mind can be seen
as a process rather than a thing (Damvasio 1999)). In fact,
this interaction among specialized area of the brain (or the
‘modules’ posited by some (e.g. BArkow, CosMIDES and
TooBy 1992; PINKER 1997)) has been proposed as the
essence of the human mind (MITHEN 1996).

All this ongoing work on elucidating the nature of mind,
self, affect and emotions, empathy (e.g. SINGER et al.
2004), memory, communication, subjective experience
and so on, covers many topics potentially relevant to mind
as it relates to EBS and environmental design, and tries to
explain them naturalistically. As in any relatively new and
rapidly developing field of science, there are still many



tractas en nifios muy pequenos, en Su
lenguaje (ademdas del asociacionismo y
de la conexion entre ideas) (PINKER
1999; Marcus et al. 1999).

Se conoce mucho mejor donde y como
el cerebro integra las distintas sensa-
ciones, como por ejemplo color y afec-
to, o color y orientacion espacial. Esta
integracion pone en movimiento mu-
chas partes del cerebro y no un drea
precisa, por lo que muchos autores
definen la consciencia mas como un
proceso que como una cosa (DAMASIO
1999). De hecho, esta capacidad de
interaccion entre dareas (0 «modulosy)
(segun Barkow, COSMIDES y ToOBY
1992; PINKER 1997) ha sido considera-
da como la esencia especifica de la
mente humana (MITHEN).

Todo este trabajo que pretende com-
prender la naturaleza de la mente, las
emociones, el afecto (e.g. SINGER et al.
2004) la memoria, la comunicacion, la
experiencia subjetiva, etc., es muy im-
portante para las EBS y para el disefio
medioambiental, ya que pretende dar
una base «naturaly a todos estos proce-
sos mentales. Aunque existen muchas
lagunas y las opiniones no son unifor-
mes, el impacto en las EBS ha sido con-
siderable (e.g. BAUMGARTNER y PAYR
1995; CaLvIN 'y BICKERTON 2000,
CHURCHLAND, P M. 1995, CHURCHLAND,
RS 2000; CHANGEUx 2004; DAMASIO
1994; 1999, 2001, 2003; DENNETT 1995,
2003; DRETSKE 1988, 1995; FISHBACH
1994; HAGGARD 2004; HUMPHREY 1992;
JoLry 2004; KoecHrLiN et al. 2003;
Marcus et al. 1999; MiLLEr 2000;
PINKER 1997, 1999, 2002; SEGERSTRALE y
MoLNar 1997; SINGER et al. 2004;
TONONI 'y EDELMAN 1998; WILLIAMS
1997). Es importante mantener las rela-
ciones entre estudios sobre la mente y
las EBS. Un ejemplo en otros campos
seria la aplicacion neurobiolégica a las
ciencias economicas.’

unknowns, as well as conflicts and disagreements among
researchers. But there is also much and increasing (often
unarticulated) agreement and synthesis following analysis,
i.e., unification both among the various fields studying the
mind/brain and among findings. In any case, the resulting
body of work is clearly of prime importance for EBS and
environmental design and should become known (e.g.
BAUMGARTNER and PAYR 1995; CALVIN and BICKERTON 2000;
PM. CHURCHLAND 1995; P.S. CHURCHLAND 2000; CHANGEUX
2004; Damasio 1994; 1999, 2001, 2003; DeNNETT 1995,
2003; DreTske 1988, 1995; FisHBacH 1994; HAGGARD 2004;
HUMPHREY 1992; JoLLY 2004; KoeCHLIN et al. 2003; MARCUS
et al. 1999; MiLLER 2000; PINKER 1997, 1999, 2002;
SEGERSTRALE and MOLNAR 1997; SINGER et al. 2004; TONONI
and EDELMAN 1998; WiLLiamMs 1997). It is critical that people
in EBS and environmental design keep up with this work,
use it and ideally collaborate in research if they are to
understand and deal with the role of mind their fields. A
possible analogue is provided by current attempts to apply
neuroscience and evolutionary science to economics.®

Given the many attributes of an entity as complex as the
human mind, only some of the attributes will be relevant to
EBS and environmental design. One can then begin to ask,
for example, which of these attributes are relevant in the
creation of cultural landscapes and their ambience; in how
they are perceived and in how they affect people, their
mood, emotions and feelings (directly or indirectly); on the
role of meaning (and hence culture) in this process
(RapoPORT 1990a), and on the role of schema theory
and script/frame theory (RaporpORT 1999a, Epilogue and
References therein). In other words, all this suggests areas
of research and questions — an important role of unification.
A first step might be to annotate the various elements in the
dismantling of culture (RapoPoRT 2003, 2004, Figs. 43-45).

The rate of progress in brain/mind research is so rapid
that specifics are less important than the gradual clarifi-
cation of issues and the approach taken. In this
approach, two things are critical:
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No todas las dimensiones de la mente
son relevantes para las EBS, y para el
diseiio medioambiental. Podriamos
seleccionar, por ejemplo, los aspectos
mds relevantes en la concepcion y per-
cepcion de los paisajes culturales, y en
coémo afectan a las personas y cudl es en
cada caso su significado (RAPOPORT
1990a), etc. En suma, todos estos estu-
dios pueden ayudar a unificar las EBS.
Un primer paso seria el trabajo de
deconstruccion del concepto universal
de cultura (R4PoPORT 1999a). El progre-
50 en esta drea de las relaciones entre la
mente y el cerebro es tan rapido que no
es posible detenerse en aspectos concre-
tos, sino que hay que concentrarse en
avances globales a nivel teorico. Entre
ellos los dos siguientes:

1. Las relaciones entre la mente y el
cerebro dejan de ser un misterio y se
convierten en un problema (PINKER
1997, pix, citando a Chomsky).

2. Es evidente que el problema puede
analizarse cientificamente y no solo
metafisica o filosoficamente.

El avance rapido de estos estudios no se
debe unicamente a su naturaleza cienti-
fica, sino a la capacidad de unificacion
entre diversas disciplinas y a su cone-
xion con la neurologia, a los avances
sobre la ontogénesis y la filogénesis del
cerebro humano y del cerebro de distin-
tas especies animales, asi como por la
importancia del papel de la cultura, etc.
El objetivo final es entender el sistema
nervioso desde las células (y sus genes)
hasta el comportamiento (HE et al.
2003). Se trata de proponer enlaces pro-
positivos (linking propositions) entre el
comportamiento y procesos asociados,
de una parte, y el funcionamiento del
cerebro, por la otra.

Ahora ya debo relacionar la mente con

los otros dos términos de este articulo:
cultura y sociedad, y finalmente, el
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1. The brain/mind has been demystified, i.e.,
changed from a mystery to a problem (PINKER
1997, pix, citing CHOMSKY).

2. It seems clear that this problem is amenable to sci-
entific research, moving away from philosophical or
metaphysical speculation (e.g. ‘theory of mind’ and
‘qualia’, both much discussed in philoso).

The rapid progress in the study of mind is due not only to
using scientific approaches, but also to the unification and
integration between cognitive science (itself linking psy-
chology, philosophy, neuroscience, linguistics, computer
science and artificial intelligence/robotics) with neurobiolo-
gy at the gross anatomical, cellular and molecular levels,
evolutionary principles applied to brain, mind and culture,
the role of culture, studies of non-human animals etc. The
ultimate goal is to understand the nervous system from
molecules to behavior (He et al. 2003) The approach is to
develop explanatory linking_propositions, statements
about behavior and the associated processes in terms of
brain function at various levels, i.e., to unify those.

The time has, however, come to begin to link mind to the
other themes. A useful starting point is that, in discussing
cultural landscapes and their formation, | emphasized
the importance of schemata, which play a central role in the
shaping of any artefact.®

In fact, the beginnings of Homo Sapiens are often identified
with the emergence of stone tools, which, unlike earlier
ones, seem to require a mental template (or schema). This
also applies to other artifacts, such as sculptures, paintings
and decorations, which, because of their symbolic content
also imply the existence of such templates or schemata.
This topic of the origins of art and symbolic behavior as a
hallmark of the emergence of Homo Sapiens is being
actively studied, and the ‘suddenness’ and date of its
appearance are being debated (e.g. SINCLAR 20083;
CoNARD 2003; HoLDEN 2004; HeNsHILWOOD 2004). This has



territorio (land). Recuerdo la importan-
cia de los esquemas imaginarios (sche-
mata) en cualquier tipo de construccion
de artefactos, paisajes, etc.’

De hecho, el homo sapiens no es detec-
table sin la produccion de herramientas
por un lado u obras de arte, por el otro,
y, en ambos casos, la necesaria existen-
cia del «esquema mental» (o imagen)
correspondiente. Esto ya ha sido
ampliamente estudiado en antropologia
(e.g. SINCLAIR 2003; CONARD 2003;
HoLpEN 2004, HENSHILWOOD 2004). Sin
embargo, hay poco trabajo todavia en
cuanto a los territorios construidos
(R4POPORT 1979a, b, 1994).

En un libro reciente (LOCK y PETERS
1999), se presentan los origenes de los
artefactos desde la psicologia y la
antropologia. Pero poco dice del arte
(MiTHEN 1996) y nada en relacion al
territorio construido como génesis de la
capacidad simbolica del hombre.
Existen, pues, campos de estudio vacios
v yo he sugerido empezar por la arqui-
tectura en las especies animales, o por
el uso de analogias.

Finalmente, recuerdo que indiqué que
los «esquemas mentales» (o imdgenes)
son esquemas «compartidosy (shared)
entre individuos. Si ahora me desplazo
en este articulo de la psicologia cogni-
tiva a la sociologia cognitiva y a la
antropologia cognitiva, estard claro que
si los esquemas son compartidos, la
cultura y la sociedad tendran ya un
papel predominante.”

Cultura (y sociedad)

Es evidente que la mente no se desarro-
lla en un individuo aislado, y, probable-
mente, no puede desarrollarse. La
mente no puede desarrollarse fiera de
un grupo social y su cultura (RAPOPORT
2000b, 2002, 2003, 2004). Por ello
queda «automdaticamentey unificado el

not yet been extended to built environments/cultural land-
scapes (but see RAPOPORT 1979a, b, 1994).

In a recent reference book, the editors, a psychologist
and an anthropologist, assemble a wide range of disci-
plines (psychology, linguistics, physical and cultural
anthropology, archaeology, dental science and medicine,
education, biology, biotechnology, mathematics and
social science) to review and unify material on the way
toward a science of the origins and evolution of symbolic
behavior (Lock and PeTERs 1999). Among the many top-
ics covered, however, there is little on art (cf MITHEN 1996)
and nothing on the built environment. This suggests inter-
esting and important research directions for both EBS
and these other fields — possibly starting with animal
architecture as | have suggested elsewhere. In the
meantime, the use of analogies might prove useful (see
section on society/culture).

In discussing cultural landscapes, | emphasized the impor-
tance of shared schemata. We then move from the mind,
as considered by psychology and cognitive science, to
cognitive anthropology, i.e., to the study of cognition in cul-
ture/society. If schemata are shared, then society culture
plays a role, unifying mind with those concepts.”

Culture (and Society)

Itis, of course, a given that mind never develops in isola-
tion — and probably cannot. Mind and its manifestations
can only develop in the context of a human group, and
groups can be defined by culture (RaporPoRrT 2000b, 2002,
2003, 2004). This reinforces the link between these two
entities at the most basic level; unification is ‘automatic’
and unavoidable (cf RapoPORT 2000a).

The evolution of culture itself is being studied and, there-
fore, also the animal origins of culture, cognition, com-
munication, sociability, altruism, empathy and complex
behavior (e.g. BONNER cited in RAPOPORT 1990b; ANGIER
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campo de la mente y de la sociedad
(RapopPORT 2000a).

El origen de la cultura ha sido estudia-
do y con él también la «culturay en
otras especies distintas del hombre (e.g.
BONNER citado en RAPOPORT 1990b;
ANGIER (2004) ALcock 1998, 2001;
CARTWRIGHT 2001; HEINRICH 2004; DE
Wa4rL 2001 a, b; HUMPHREY 1992; Lock
y PETERS 1999; Marsuzawa 2003;
MITHEN 1996, PENNISI 1999; PENNISI y
RousH 1997; SEGERSTRALE y MOLNAR
1997, VoGeL 1999, WiLLiams 1997). Por
ejemplo, la importancia de la redun-
dancia en la comunicacion entre socie-
dad 'y medioambiente construido
(R4POPORT 1990a)* que yo he relaciona-
do con la comunicacion en animales
(e.g. PORTAN y MARLER 1999). Insisto
pues, en el interés de estudiar el origen
del territorio en especies animales co-
mo parte de lo que Richard Dawkins
define como «el fenotipo extendido» de
las especies animales.

Como resultado de la progresiva unifi-
cacion entre las ciencias cognitivas y
los estudios sobre los origenes y la evo-
lucion del hombre, ya se puede detectar
el nuevo impulso de busqueda de uni-
versales en el hombre (e.g. ALCOCK
2001; Barkow, COSMIDES y TooBY 1992;
BETZIG 1997; BROWN 1991; CARTWRIGHT
2001; GoLpsmitH 1991; LOPREATO y
CRIPPEN 1999; M44s 1996, MILER 1986;
PINKER 1997, 2002; SEGERSTRALE y
MOoLNAR 1997; WiLLiams 1997; WILSON
1975 (2003), 1978, 1984; RAPOPORT
1990b, 2000a). Simultineamente se
detectan dimensiones culturales especi-
ficas de cada grupo social. Estas
dimensiones pueden variar. Por ejem-
plo, yo creo que los procesos percepti-
vos son menos sensibles a la cultura que
otros procesos (RAPOPORT 1977 y refe-
rencias a e.g. GIBSON, SEGALL et al.). En
cambio, los procesos cognitivos, los
evaluativos y los de toma de decisiones
son cada vez mds variables segun la
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(2004) ALcock 1998, 2001; CARTWRIGHT 2001; HENRICH
2004; b WaaL 2001 a, b; HuwmpHRey 1992; Lock and
Peters 1999; Matsuzawa 2003; Mithen 1996; Pennisi
1999; PennNisl and RousH 1997; SEGERSTRALE and MOLNAR
1997; VoGEL 1999; WiLLIAMS 1997). As one example, the
importance of redundancy in environmental communica-
tion which | have emphasized (RaporPoRT 1990a)® has its
origins in animal communication (e.g. PORTAN and MARLER
1999). This work reinforces my suggestions elsewhere
that it would be useful to study the evolution of the built
environment from its origins, including the idea of even
animal architecture as part of what Richard Dawkins has
called the animal’s ‘extended phenotype’.

One result of this unification between evolutionary studies
and cognitive science has been a renewed emphasis on
human universals (e.g. ALcock 2001; BAarkow, COSMIDES
and TooBy 1992; BeTzic 1997; BROwWN 1991; CARTWRIGHT
2001; GoLpbsMmItH 1991; LopPreaTo and CRIPPEN 1999; MAAs
1996; MILER 1986; PINkErR 1997, 2002; SEGERSTRALE and
MOLNAR 1997; WiLLIAMS 1997; WiLsON 1975 (2003), 1978,
1984; cf RapoPORT 1990b, 2000a). At the same time there
are, of course, also cultural specifics (i.e., cultural differ-
ences), which may vary among different processes.
Thus, for example, | suggested on the basis of work by
psychologists that perception was least influenced by cul-
ture, hence rather invariant (RapPorPoRT 1977 and refer-
ences to e.g. GIBSON, SEGALL et al.), that cognition was
more variable, and evaluation, preference and choice
varied a great deal with culture. The invariance, (and
hence veridicality) of perception has now been demon-
strated (PEssoa 2004; Hasson et al. 2004). It would be
useful to study the cultural variations in cognition, mean-
ing, evaluation, affect etc. (see fn.5). Finally, there are
also culturally specific expressions of human universals
(RaPoPORT 2003, 2004, Figs. 37-39).

A well developed example of the latter is provided by
recent work on rock art (LEwis-WiLLiams 2002a, b, c;
CLoTtTes and Lewis-WiLLIAMS 1998). This is based on neu-



cultura. La invariancia de la percepcion
ya esta demostrada (PEssoa 2004;
Hasson et al. 2004). También existen
formas culturales especificas de los uni-
versales humanos (R4PorPORT 2003,
2004, Figuras 37-39).

Un ejemplo interesante es el estudio
sobre el arte en las cuevas (LEWIS-
WiLLiams 2002a, b, ¢; CLOTTES y LEWIS-
WiLLiams 1998). Se basa en los estudios
neurologicos a partir de un proceso
mental universal de alteracion de la
consciencia, con profundas diferencias
entre las pinturas rupestres de Africa o
de Europa’ (distintos esquemas menta-
les compartidos). Este tipo de aproxi-
macion cientifica podria aplicarse a los
territorios construidos. Se podria argu-
mentar que todas las mentes humanas
usan «esquemas mentales» (schemata),
pero que la especificidad de dichos
esquemas dependen del grupo social en
el que dichos esquemas de desarrollan,
produciéndose asi la diversidad de pai-
sajes culturales antes citados. De una
manera parecida, los mapas mentales
se usan por todas las culturas humanas
para orientarse, pero con enormes dife-
rencias segun el grupo social y su cul-
tura. La cognicion es culturalmente
variable, pero también tiene aspectos
invariables con expresiones especificas.
Por ejemplo, existen siempre maneras
de proteger la privacidad, pero se adap-
tan a las caracteristicas sociales y cul-
turales en las cuales se desarrollan. Por
lo tanto, objetivos similares (obtener
privacidad) se obtienen de distintas
maneras (RAPOPORT 1977, esp. pags.
337-339, 2003 y 2004, Figura 40).

Al parecer, la modificacion del territo-
rio por los animales influye en su evo-
lucion, que, a su vez, esta influenciada
por la propia evolucion. Asi, la cons-
truccion de «nidos o lugares de vida de
la especie» (VANDERMEER 2004; LELAND
y ODING-SMEE 2000) es importante,
puesto que en los humanos, el territorio

roscience research and posits a universal mental
process, based on invariant brain processes, that result
in altered states of consciousness. In certain cultures
shamans enter into these states and their visions are
expressed in culturally highly specific ways, e.g. in south-
ern African rock paintings as opposed to those in
Paleolithic Europe.® This approach could clearly be
applied to built environments. Also, by analogy, one can
then argue that all minds, among many attributes, use
schemata but that their specifics depend on the group
within which the minds developed - leading to the very
different cultural landscapes discussed earlier. Similarly
wayfinding, orientation and the use of cognitive maps are
universals (and even non-human animals have them),
but their specifics are highly variable among cultural
groups, as an extensive literature makes clear. Cognition
thus may be culturally variable but also has invariant
aspects with specific expressions. One example shows
that different mechanisms are used for achieving the
human universal of the need for privacy (control over
information flows), although that itself is defined in cultur-
ally specific terms. The result is that group privacy may
be provided by apparently very different urban forms,
which yet achieve the same goal (RAPOPORT 1977, esp.
pp.337-339, 2003 and 2004, Fig 40).

It seems that animals’ modification of the environment
influences their evolution while, of course, influenced by it.
This occurs through what has been called niche con-
struction (the constructionist view in ecology (VANDERMEER
2004; LELaND and ODING-SMEE 2000). This is a very impor-
tant realization because it most certainly applies even
more in the case of humans, so that the cultural land-
scape and its elements can be seen as the much more
highly elaborated human equivalent of niche construction
in animals.

It is now generally accepted that the genome is affect-

ed by both inheritance and environmental influences,
which together orchestrate complex behavior. This uni-
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construido tiene, si cabe, mas impacto
en su evolucion. Asi, el territorio es,
como antes lo he indicado, un «fenotipo
extendidoy. El resultado es una interac-
cion, en dos direcciones, entre genes
vy cultura: una co-evolucion (Boyp y
RICHERSON 1985; WiLson 1981, 1983;
CAVALLI-SFORZA 2000; CAVALLI-SFORZA y
FELDMAN 1981; CavALLI-SFORZA et al.
1993).

El concepto de co-evolucion es por
tanto importante no solo en biologia,
sino en las EBS. Esto es asi porque la
construccion de lugares en el territorio
tiene una componente ecologica de
herencia intergeneracional, a través de
la cual los organismos transforman tra-
vés del territorio su propia descenden-
cia bioldgica y social. Existe aqui una
co-evolucion ecologica, cultural y gené-
tica (land, society and mind) que apun-
ta a un mecanismo que retrocede quizds
hasta las especies no-humanas. MITHEN
(1996), relaciona la psicologia evoluti-
va y la arqueologia cognitiva con el
desarrollo humano (ver RENFREW y
ZuBrow 1994) y luego con el desarrollo
del arte y la tecnologia. Este mismo
autor insiste en la importancia de las
«esquemas mentales» en el desarrollo
humano. De este modo, modifica otras
teorias (e.g. PINKER 1997, BARKOW,
CosmIDES y TooBy 1992). Yo sugiero que
los paisajes culturales forman parte de
esta covariancia.

En el debate entre naturaleza y cultura,
también entra el papel del territorio
construido. En mis trabajos previos ya
he descrito el papel excepcional del
territorio construido en situaciones cul-
turales excepcionales (RAPOPORT 1988,
1990a (epilogo, 1995d (1990)). Tanto el
territorio construido como todas las
tecnologias incluidas en el mundo 111 de
Karl Poppe, influyen muchisimo en la
herencia cultural que transmitimos a
nuestros hijos (RAPOPORT 1978). Existi-
rian, por tanto, tres modos de transmitir
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fies biology (genetics, molecular biology, neuroscience,
evolutionary science) and behavior (the social and
behavioral sciences). Moreover, the cultural landscape
(in my definition - i.e. including all of material culture) is,
as already mentioned, what Dawkins calls the extend-
ed phenotype and, as such, is part of humans. The
result is gene/culture co-evolution (Boyd and RICHERSON
1985; WiLson 1981, 1983; CAVALLI-SFORzAa 2000;
CAVALLI-SFORzA and FeELDMAN 1981; CAVALLI-SFORzA et
al. 1993).

It follows that the concepts of niche construction and
gene/culture co-evolution are important not only for biolo-
gy but also for the social and behavioral sciences and EBS.
This is because it allows for a form of ecological inheri-
tance, whereby organisms modify the environment in
ways that then modifies their offspring. There is then genet-
ic, ecological and cultural evolution with niche construction
as one possible mechanism going back to non-human
animals. MITHEN (1996) links evolutionary psychology and
human development with archaeology generally and cog-
nitive archaeology specifically (see RENFREW and ZuBrow
1994) and then with the development of art, complex tech-
nology and science. He emphasizes the important role of
schemata in the development of the cognition of modern
humans (discussed earlier). Through this he modifies the-
ories about the modularity of mind (e.g. PINKER 1997;
Barkow, CosMiDES and Toosy 1992). My suggestion is that
involved in these processes is the cultural landscape and
its components.

The developments bear on the nature/nurture debate
providing nurture partly via the built environment. | have
emphasized the importance of this function of environ-
ments in particular contexts (RApoPORT 1988, 1990a (epi-
logue), 1995d (1990)). The built environment and
Popper’s World Il generally (material culture and infor-
mation storage technologies (starting with writing)) con-
strain and guide human action and play an important role
in the acculturation of children. (RaporPorT 1978) One can



la herencia: genes, «memesy» (entre
sujetos) y artefactos (de nuevo «mind,
society and land» (Aunger 2000, p.
228)."

Yo he escrito mucho sobre cultura y su
impacto en el diserio. He enfatizado el
pequeiio tamario de los grupos sociales
con cultura especifica, y el enorme
tamario de grupos sociales segun len-
gua, estilo de vida, etc, que actiian
como pseudo-especies (cf PAGEL y MACE
2004). Siempre me ha parecido raro que
esto sea asi a partir de diferencias
genéticas imperceptibles, pero estudios
recientes ya dan razon también de esta
variabilidad (e.g. MoNAco 2004).

Todo este enorme cumulo de trabajos ya
tiene sintesis previas (RAPOPORT 2003,
2004), por lo que no me extiendo mds.
Recuerdo que al discutir sobre la
«mentey tuve que discutir sobre grupos;
que al discutir sobre grupos tuve que
discutir sobre las mentes de los indivi-
duos del grupo y de su capacidad de
«compartiry «esquemas mentales» en-
tre los miembros del grupo. Los dos tér-
minos, pues, mente y cultura, se unifi-
can de forma inmediata y necesaria.
Debemos saber, obviamente, como in-
teractuan la mente y la cultura, pero
hemos visto que existen numerosas dis-
ciplinas que lo estan analizando.

Territorio

El «paisaje primario» (antes del hom-
bre) nos abre posibilidades, pero tam-
bién nos plantea problemas acerca de
qué hemos de hacer con el territorio. Lo
que podemos hacer depende de la cultu-
ra y de sus valores y tecnologia. Sin em-
bargo, muchas veces los valores expresa-
dos en religion, filosofia, etc. no se apli-
can (e.g. MCNEILL 2004 sobre China).
También ocurre que avances tecnologi-
cos que permitirian modificar el territo-
rio se encuentran con el trabajo en masa
de miles de trabajadores que lo modifi-

then think of three forms of inheritance: genes, memes
and artefacts. (AUNGER 2000, p.228)."°

| have had much to say over the years about culture in
general and how it can be used in analysis and design.)
| have emphasized the small size of cultural groups and
hence their large number in terms of lifestyle, language
etc., which act much like ‘pseudospecies’ (cf PAGEL and
Mace 2004). This has always been rather puzzling given
the minimal genetic variation among human groups, but
new research is beginning to explain that also (e.g.
Monaco 2004). | have also dealt with the resulting vari-
ability of environments.

Much of this work and its conclusions has recently been
synthesized (RapoPoRT 2003, 2004) and there is no need to
say much more about culture. It is important, however, to
reiterate that in discussing mind we must also discuss
groups; in discussing groups we are concerned with the
minds of members of these groups and the schemata
they share. The two topics, ‘'mind’ and ‘culture’ are linked
automatically and seamlessly — the unification is immedi-
ate. Of course, one needs to know exactly how ‘mind’ and
‘culture’ interact but, as we have already seen, this is being
studied by many disciplines, and there is available a large
literature already cited.

Land

The ‘primeval landscape’, from which human action cre-
ates cultural landscapes, provides both possibilities and
constraints on what can be done. Whether what can be
done is actually done depends on the culture concerned, its
values and its technology. However, values as expressed in
religion, philosophy and literature are not always followed in
the actions taken (e.g. McNeLL 2004 on China). Also,
although technological advances generally make possible
more modification of the land, massive labor forces have
often been able to equal mechanized technology. This has
been the case in ancient China and Egypt; other examples
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can con la misma velocidad que los
avances tecnologicos. Asi ocurrio en Chi-
na y en Egipto y en Zimbabwe (R4-
POPORT 1990a). En estas situaciones de
masificacion, es facil compararlas con
casos del reino animal (ZAHAVI y ZAHAVI
1997), llegando a una unificacion sor-
prendente. Se podrian analizar cambios
en el tiempo, asi ocurre con los estudios
de historia de los paisajes culturales.

El «paisaje primigenio» es diverso en el
Sdahara o la sabana. No soy experto,
pero podrian seleccionarse algunos
aspectos ya analizados. Por ejemplo,
los aspectos fijos de la topografia y la
geomorfologia, clima, agua, eftc.
Elementos semifijos son la vegetacion,
el tiempo, el viento, etc. No fijos son el
olor, los animales, las nubes, etc. Una
lista mas completa puede encontrarse
en R4POPORT 1992.

Dentro de la discusion actual, los pai-
sajes culturales unifican la mente y la
cultura, a través del mecanismo de la
accion, o sea, de la toma de decisiones
entre alternativas determinadas por
reglas mds o menos compartidas entre
los individuos de un grupo social. Estas
acciones modifican el territorio y
expresan asi los ideales, valores y
«esquemas mentales» propios de los
actores. Como la accion se produce es
una cuestion muy antigua (MILLER,
GALLANTER y PRIBRAM 1960) que hoy
puede estudiarse mejor a través de los
distintos modos de «simulaciony (la lla-
mada tercera rama de la ciencia, ade-
mds de la prdctica y de la teoria). Por
ejemplo, yo he sugerido ver qué paisaje
resulta si se aplican unas reglas concre-
tas (R4PoPORT 1992, 1993b en relacion
al mundo islamico en HakmM (1986,
1994) y AKBAR (1988); también hecho
en HakiM 2001, ARREOLA y CURTIS 1993;
JAPR 2002; y muchos mds). La simula-
cion puede experimentar hipotesis y ver
hasta qué punto cada grupo de reglas
produce un paisaje cultural especifico.
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are Maya projects, great Zimbabwe and others (RAPOPORT
1990a). In the case of such monumental projects another
field — evolution — can provide animal analogues through the
«handicap principle» (ZAHAVI and ZaHAvi 1997) — a most sur-
prising unification. Changes to the land over time can be
studied, and a new field of landscape history is developing.

The ‘primeval landscape’, the land, has its own set of
attributes, which characterizes and clearly distinguishes,
for example, the Sahara, Amazonia and Patagonia. The
nature and origins of these attributes is not my field and
has been extensively studied by a number of disciplines;
| will have little to say about this topic. It is, however, pos-
sible to list some of these attributes. For example, among
fixed features are topography and geomorphology, cli-
mate and its effects, the presence and types of water
features etc. Semi-fixed features include plants, weather,
light levels, seasonality, air-movement etc. Non-fixed fea-
tures include animals and their sounds/or their absence),
cloud conditions, smells etc.(for a more complete listing
see RAPOPORT 1992, p. 278). All of these attributes, when
modified by human actions, create the cultural landscape
and its ambience (RAPOPORT 1992, pp. 276-280).

In terms of the present discussion, cultural landscapes
unify mind and culture through the mechanism of action
— choices among alternatives made by following rules.
These modify the land, reflecting the ideals, values,
images and schemata of the group. How action follows
from the (a question raised as early as 1960 (MILLER,
GALLANTER and PriBRAM 1960)) can now be studied, a
useful approach being provided by various forms of sim-
ulation (recently described as ‘the third branch of sci-
ence’). For example, | have proposed that, where the
rules have been identified, simulation could test whether
they produce the expected landscapes (RAPOPORT 1992,
1993b regarding the work on Islamic cities by Hakim
(1986, 1994) and AkBAR (1988); this could also be done
for Hakim (2001); for ArRreoLA and CurTis 1993; JAPR
2002, and many others). Simulation is able to identify



Una simulacion interesante para las
EBS es la que simula las agrupaciones
en el territorio de la poblacion (GILBERT
2000; c¢f Raroport 1977, 1983, 1993a,
1997b) o la creacion de paisajes cultu-
rales en el pasado y su posible evolu-
cion (e.g. KENNEDY y EBERHART 2001;
GUMERMAN 1988; GUMERMAN y GELL-
MANN 1994; KOHLER y GUMERMAN 2000;
LEHNER 2000).

Como resultado, puede estudiarse como
la mente, a través de «esquemas menta-
les» compartidos culturalmente gracias
a ideas, imdgenes, etc., comunes, con-
duce a la accion y a la toma de decisio-
nes productoras de un paisaje cultural.
Este paisaje, a su vez, proporciona
asentamientos para la vida humana y
afecta no solo a las actividades, sino a
los caracteres, actitudes, afectividades,
etc. (una vez mas a través de la mente y
de sus contenidos culturales). Los pai-
sajes culturales pueden afectar la evo-
lucion en si misma. El resultado global
es una gran unificacion constituida de
unificaciones horizontales dentro de las
disciplinas y de unificaciones vertica-
les, entre disciplinas.

Aunque todo ello sea util, solamente
es un primer paso en busca de una
unificacion teérica en el campo de las
EBS.

Conclusion

Yo considero que diseriar es identificar
un problema y resolverlo gracias a los
ultimos descubrimientos sobre el cono-
cimiento humano (R4POPORT 1995a b,
¢). Asi pasamos del campo de la ciencia
—entender el mundo— al del diseiio —
cambiar el mundo—, lo cual exige una
normativa. Pero este no es el objetivo de
este articulo.

En las paginas precedentes he insistido
una y otra vez en la necesidad de cono-
cer los ultimos desarrollos en las cien-

mechanisms and rule systems and hence create a wide
range of ‘possible worlds’ and thereby test and generate
hypotheses.

One important form of simulation, agent based model-
lings has, in fact, been applied to various topics of inter-
est to EBS, for example the clustering of groups (GILBERT
2000; cf RaporPoRT 1977, 1983, 1993a, 1997b); the cre-
ation of past cultural landscapes and changes in them,
using archaeological data (e.g. KENNEDY and EBERHART
2001; GumERMAN 1988; GUMERMAN and GELL-MANN 1994;
KoHLER and GUMERMAN 2000; LEHNER 2000).

As a result it is becoming possible to study the process of
how mind, through culturally shared schemata which
embody ideals, images etc., leads to action via rule-
based choices which lead to cultural landscapes. These,
in turn, provide the settings for human life and influence
not only activities but affect, mood etc. (again via mind
and its (partially cultural) contents). Cultural landscapes
may also, as we have seen, affect evolution itself. The
result is an overall unification based on unifications within
domains and disciplines (horizontal unification) and
across domains and disciplines (vertical unification).

Useful and important as this is it is, however, only a stage
to the ultimate goal of developing explanatory theory of
EBR.

Conclusion

| view design as problem identification followed by prob-
lem solving through applying the latest research-based
knowledge (RapoPORT 19954, b, ¢). One moves from the
goal of science — understanding the world - to the goal of
design - changing it (for the better) which involves intro-
ducing normative criteria. But that is a different topic.

Throughout this paper, | have emphasized the critical
importance of using the latest research for unification.

51



cias humanas y en todas las ciencias,
para poder realizar una unificacion
correcta en el campo de las EBS. Dado
el extremo dinamismo cientifico de hoy
en dia, nadie puede estar «perfectamen-
te» al dia. No existen ciencias perfectas.
Lo que hemos de exigir es el uso del
“estado de la cuestion” en la practica
del diserio. La primera pregunta seria
por qué hoy parece interesar mds la
investigacion que hace unos anos, y yo
creo que existen claras razones que lo
explican (R4POPORT 1995c¢, p. 39).

Ademads, lo que yo defino como modelo
de decision del disefio (o proyecto) se
puede aplicar a los paisajes culturales y
al trabajo profesional —otro campo por
unificar—. Existen, sin embargo, gran-
des diferencias sobre quién decide, con
qué escala (seleccion versus instruc-
cion), con qué criterios bdsicos, etc.
(R4PoPORT 2003 y 2004, figuras 29-33).

Pero el diseiio, como profesion basada
en la ciencia, es capaz por tanto de
tener teoria y, todavia mejor, deberia
ser capaz de unificar y sintetizar cate-
gorias y escalas de trabajo diversas,
una vez existiese una teoria explicativa
del diserio, y el planteamiento entre teo-
rias podria unificar todavia mds (e.g.
ALTMANN 2002; BECHTEL 1986). Todo
ello es un buen ejemplo de la concu-
rrencia (consilience), término que se
debe a Whewell en el siglo xix y revisi-
tado hoy (WiLSON 1988; Dam4sio et al.
2001). La concurrencia (consilience)
puede existir entre teorias, entre térmi-
nos o entre campos de conocimiento.

Esta es una tarea enorme, que aqui solo
he mostrado a un nivel elemental,"

Notas

1. Algunos ejemplos incluyen (entre
muchos): un nuevo centro para el
estudio de la complejidad biologica
(Virginia Commonwealth Univer-
sity); centros para la biologia inte-
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Since there will always be changes as research findings
change, new disciplines emerge and contribute and as
new theories emerge, it is not a question of using ‘per-
fect’ knowledge (there is no such thing). All that can be
expected is that best available (state-of-the-art)
research will be used. One can ask, however, why
research has suddenly become so important to envi-
ronmental design when it did not seem to be so in the
past, and good reasons can be given for this change
(RAPOPORT 1995c¢, p.39)

At the same time, what | call the choice model of design
applies equally in the creation of cultural landscapes and
current professional design — another unification. There
are however major differences in who makes the choic-
es, the criteria used the time scale involved (selectionism
vs. instructionism), the starting set of options considered
etc. (Rapoport 2003 and 2004, Figs. 29-33)

But design, as a science-based profession able to use
research must have theory and, before that, unify and
synthesize at all levels, scales and disciplines. Once
explanatory theory is available, intertheory support can
provide an even stronger form of unification (e.g. ALTMANN
2002; BEcHTEL 1986). All this is an example of consilience,
at term proposed by WHEWELL) in the 19" ¢ and recently
revived (WiLsoN 1988; Damasio et al. 2001). Consilience
can exist among terms, concepts, disciplines, theories
and domains.

That is a grand undertaking. This paper has tried to show,
in a small and simple way, how one can begin to unify,
how relatively easy it is, how much diverse material a rel-
atively short paper can unify."" This paper also shows how
many interesting insights, ideas and research questions
suggest themselves. To start, however, we need to
change our priorities — and the way we think.™



grativa; Neurociencia tedrica; el
Centro para la Sintesis Ecologica y
Evolutiva (Universidad de Oslo);
Congreso de investigacion sobre la
sintetizacion de la genética y de la
conducta; Simposio sobre la neuro-
ciencia afectiva/la neurobiologia de
la emocion; el estudio de sistemas
complejos en el Instituto Santa Fe;
nuevos campos como el «evo-
devoy, que integra la evolucion y el
desarrollo (PENNISI y RousH 1997).

. También queda la posibilidad de
que estas diferentes reacciones se
deben a las «formasy» involucra-
das: los paisajes «naturales» son
irregulares y fractales, a diferencia
de la regularidad de (especialmen-
te) los paisajes urbanos contempo-
rdneos, aunque lo regional podria
ser diferente (e.g. WOHLWILL
1983)). Si esto es cierto, nos pro-
porciona otra unificacion poten-
cial importante.

. Lo mismo se podria (v se deberia)
hacer por la percepcion (RAPOPORT
1977, Cap. 4), la evaluacion y la
preferencia (Cap. 5) y otros temas.
Por ejemplo, la distincion que hago
entre la percepcion, la cognicion, el
afecto y la accion parece estar apo-
yada, en parte (e.g. GANEL y
GoopALE 2003), pero requeriria
mas investigacion.

. Esta investigacion (PESSo4 2004;
HASSON etal 2004) se realizé utilizan-
do una pelicula. Mostré que la per-
cepcion es marcadamente invariante
(es decir, veridica, como siempre dijo
Gibson). También mostro que se usan
diferentes dareas del cerebro para pro-
cesar caras, texturas y conductas, y
escenas exteriores (incluyendo los
edificios). Aqui se nos plantea la pre-
gunta sobre donde y cémo ocurre la
integracion (e.g. R40 et al. 1997;
LoGorHETIS 1999). Seria util realizar
estudios similares usando entornos
diferentes y también realizarlos de
manera intercultural.

Notes

1.Some examples include: (among many others) a new center for the
study of biological complexity (Virginia Commonwealth University):
Centers for Integrative biology. Theoretical neuroscience; the Centre
for Ecological and Evolutionary Synthesis (University of Oslo); A
Winter-Spring 2004 Gordon Research Conference on Synthesizing
genetics and behavior; The Wisconsin Symposia on affective neuro-
science/the neurobiology of emotion; The Santa Fe Institute studying
complex systems; New fields such as ‘evo-devo’, which integrate
evolution and development (Pennisi and RousH 1997).

2.There is also a possibility that these different reactions may be due
to the ‘shapes’ involved: ‘Natural’ landscapes are irregular and
fractal as opposed to the regularity of (especially) contemporary
townscapes (although vernacular may be different (e.g. WoHLWILL
1983)). If true, this provides another potential major unification.

3.The same could (and should) be done for perception (RAPOPORT
1977, Ch. 4), evaluation and preference (Ch. 5) and other topics.
For example a distinction | make among perception, cognition,
affect and action seems to be partly supported (e.g. GANEL and
GOODALE 2003), but would merit further investigation.

4.This research (Pessoa 2004; HassoN et al. 2004) was done using a
movie. It showed that perception is remarkably invariant (i.e. veridi-
cal, as GiBsON always argued). It also showed that different areas of
the brain are used to process faces, textures and pattern, and out-
door scenes (including buildings). This raises the question of where
and how integration occurs (e.g. Rao et al. 1997; LoGOTHETIS 1999).
It would be useful to do similar studies using different environments
and also to do them cross-culturally.

5.There seems to be some recent developments, which seem sig-
nificant and give grounds for cautious optimism. One is this con-
gress. A second is a plenary session at the 2004 EDRA conference
just finished (which | did not attend) on «Neuroscience in
Architecture: Renewing the frontier spirit of environmental design
Research». The third is the recent establishment, in San Diego, CA
of an Academy of Neuroscience in Architecture, and a collabora-
tion, in the U.S. between the General Services Administration, the
American Institute of Architects and the National Institutes of Health,
on evaluation systematically the effects of built environments on
people (BONETTA 2003, p. 720).

6.Note that | developed my ‘choice model of design’ based on a
description by Tames Deetz of the formation of pottery. Note also
that in my ‘blurb’ on the back cover of NormAN (1988) | suggested
how similar were the processes involved at the scale of industrial
design and cultural landscapes.

7.Note that in my discussion | will substitute ‘culture’ for ‘society’
because | believe that culture is more basic, and find it useful to
deal with society and societ al. specifics as expressions (or an
aspect) of culture, as in my dismantling of culture (RaporPorT 2000b,
2003, 2004, Figs. 43-45).

8.As | was completing the final draft of this paper | cam across an
article describing another step in identifying human/chimpanzee
differences (of GiBBons 1998). This describes a detailed compari-
son of the chimpanzee chromosome 22 and its human equivalent
(chromosome 21): The International Chimpanzee Chromosome
Consortium (2004) “DNA sequence and comparative analysis of
chimpanzee chromosome 22", Nature, Vol. 429, Issue 6 990 (27
May), pp 382-388.

9.This also unifies two painting traditions widely separated in space
and time. It might also be possible to link those two to others,
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5. Parece ser que hay nuevos desarro-
llos, a primera vista significativos,
que dan lugar a un optimismo pru-
dente. Uno es esta revista. Otro es
una sesion plenaria de la conferen-
cia EDRA en 2004 sobre
«Neurociencia en la arquitectura:
renovando el espiritu fronterizo de
la investigacion sobre el diserio
medioambientaly. Y también el
comienzo del Academy of Neuro-
science in Architecture en San
Diego, California, y una colabora-
cion en los EE UU entre General
Services  Administration, the
American Institute of Architects y
National Institutes of Health, sobre
la evaluacion sistematica de los
efectos de los entornos construidos
sobre las personas (BONETTA 2003,
pag. 720).

6. He desarrollado mi «modelo de
tomar decisiones a través del dise-
fioy basado en la descripcion de
Tames Deetz sobre la formacion de
la ceramica. También en mi «propa-
ganday, en la tapa trasera del libro
de Norman (1988) sugeri, la simili-
tud de los procesos involucrados en
el diserio industrial y de los paisajes
culturales.

7. Substituiré «cultura» por «socie-
dady porque creo que la cultura es
mds bdsica, y encuentro util tratar
con la sociedad y con las especifi-
dades de la sociedad como expre-
siones (o aspectos) de la cultura,
como se preciso en mi desmantela-
miento de la cultura (RAPOPORT
2000b, 2003, 2004, figuras 43-45).

8. Al acabar el borrador final de este
articulo, reparé en un texto que des-
cribia otro paso en la identifica-
cion de las diferencias entre los
humanos y los chimpancés (de
Gibbons 1998). Describe una com-
paracion detallada del cromosoma
22 del chimpancé y su equivalente
humano (cromosoma 21): The
Internacional Chimpancé Chrom-
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e.g. Aboriginal Australia and the Americas (cf RaPoPORT 1990Db,
pp.75-80)

10.Accepting, for the moment the concept of memes (BLACKMORE

1999; AUNGER 2000).

.Note the large number of diverse references (already significantly

reduced) relative to the fairly short paper.

12.There is another problem if and when one tries to use research find-
ings — there is soon too much information. This is now happening in
many fields of science. There are basically two ways of dealing with
that problem, which are complementary. One is the development of
databases, information science approaches etc. (e.g. the develop-
ment of bioinformatics as a possible example). Our field badly needs
this. The second is the development of explanatory theory, in fact,
without theory the first cannot work. Theory is still the most useful and,
therefore, unification and synthesis are critical.

1

-
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