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Preface

Jean Plagets extensive studies ol individual cognitive developmet
were based on g fundamental assumption—that his observations
define a genctic epistemology, a theory aboud the natural evolution of
knowledge that occurs in multiple contexts. Piaget assumed thar his
ohservations abont the struceural developnient of thought in the indh-
vidual were applicable wo the stady of cutture as well; he assumed that
there is a tundamerntal parallel in cogninive development in individu-
als and ia culture, Although there bas been considerable lavestigation
of individual psychological deyvelopment based on Piagets tormula-
tions, relatively few studies bave examined Puagets hypothesis that his
obscrvations ure cqually applicable 1o cultural development. This
book is an attempt to test this hvpothesis—to examine the extent to
which a theory of cognitive development gained prmarily rom the
study of individuals can provide understanding of sequences  cul-
tural development.

This book considers the development of the concept of the form of
objects and of space in the history of art and science in Western
1
hasic developmental prinaples articulated in Piaget’s genee epis-

Crvilization and examines the extent to which this process follows the
temology. The model of cognitive develupment, presented in Chap-
ter 2, derives primarily from the work of Jean Piager and Hewne
Werner, and as extended by invesagators in developmental psychol-
ogy nchiding Larendeau and Pinard, Olson, Feffer, Gardner,

X1
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Kaplan, and Dolle. These observations and  formulations  of
developmental psvehology are supplemented by concepts from de-
velopmental psychoanalyvsis, particularly the important issue of the
development of the suljective vantage point and its cssential cole in
the development of the capacity to represent the three-dimensional
form of objects and of space, and 10 use affeats as a source ol inform.-
tion about the personal meaning of experience.

This developmental psvchological model is applied 1o an examina-
tion of 1the development of the capacity to represent the form of
obicas and of space in three major epochs i the history of Western
Civilization: from Ancient 1o Medieval, from the Renawissance 1o the
Baroque, and from hmpressionisn to contemporary time. Chapters 3.
4, and 3 consider the hypothesis that the maodes ol representing the
form of objects and of space in painting follow a basic progression
toward incrcased ditfferemiadon, articulation, miegration, and com-
plexity. While cultural development, like individuad developrent,
does not [ollow a lixed, monotonic, linear sequence without variation.
reversions, or sudden surges of progress, it does proceed svstemari-
callv toward developmentally more advanced levels of representation.
“T'his is not a progression toward a hixed, predeiermined, ideal goal or
telos, but a natural, unending, developmental unfolding. Such a de-
velopmental progression does not lead 1o any conclusion abow the
importance or worth of carlicr or later modes of representation. In-
stead, it simply assumes that different modes of representation occur
it ditferent phases of the developmental sequence and that Luer
mades are built on earlier accomplishments and achievemenis. Such a
developmental progression also does not mmply a commitment to o
conceptualization of a “recapitulation™ across contexts or of antogony
and phylogony. Rather, it is based only on the asgsumption of a "for-
mal parallelisi™ (Brunswik, 1959) in the development of all cognitive
endeavaors whether (hey oceur in the culture orin individual psycho-
logical development.

Individual and cultural development of modes of represcatation
unfold from an initial mode based primarily on the extension of
action sequences (4 sensorimotor mode), 1o an intuitive coordination
of a few dimensions (4 preoperational-innnuve mode), to a svstematic
coordination and integration ol dilferent dimensions of the manifesr,
external form of objects (@ conerete operational mode), to the coordi-
ration and integration of more abstract. imernal form and steucture
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(a formal operational mode}. This developmental sequence also in-
valves a progression [rom an inidal emphasis on the surfaces and
bhoundarics of ohjects inisolaton (topological concepis ol space), to an
emphasis on the relationships among different parts of a single object
or amaoug different objects in space that are initially specified int-
tively and later in increasingly precise mathematical terms (projective-
Euchdean conwepts of space), to an emphasis on space, not as an
absolute, bul as delined 10 refevence 1o the particular location and
movement of a participant-observer (Riemanman concepts of space).
This progression cssentially involves the development ol increasingly
complex mathematical concepts and scales (Stevens, 1951) proceed-
ing from a nominal scale in which observations are placed in discrete,
murually exclusive categories: to an ordinal scale 1 which observa-
tions are placed i asimple qualicative, commparative order based on
comparison gud contrast; to an interval scale in which the relation-
ships among observations are defined by a common, but arbitrary,
quantitative metric systeny; toa rato scale in whiach observatons about
the relationships among objects are defined by o predisely defined
metric system based on an experientially relevant relcrence point and
scale values. Although there are periods of cultural development that
contain ambiguous and at times inconsistent datae such as the occa-
stanal [oreshortening and the sense of action in the animal forms of
Yaleolithic art or the undulation in modes of representation in art
during the complex and controversial Middle Ages, there s a major
progressive linear wend in the cultural development of modes of
representing the forms of objects and of space ou a 1wo-dinensional
surface.

Art 1s an integral part of the culwure's predominant mode of con-
ceptual or symbolic construction. Thus. the different phases in the
development of modes of vepresentation do not oceur in painiing
dlone, Painting is only one expression of a basic Weltanschauung that
appears in the interests and preoccupations of a culiure and in s
multiple cognitive endeavors. The natural sequence in the de-
velopment of modes of representation may be particufarly apparent
in painting, but it can also be observed i the concepts of aatural
science. Thus, at the conclusion of Chapters 8, 1, and 3, the parallels
between the forms ol objects and of space in painung and in science
are explored. Also, in each chapter some consideration is given to
relationships hetween the conceps of the form of obyeats and of space
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and the general world view ol the peviod, especially the development
of concepts of perspective and inhnoity and their relatonship o cul-
tural humanism and rhe emphasis on the individual during the
Greco-Roman peviod and in the Remaissance.

There are, however, inherent limitatons to this analysis of the de-
velopment of modes of representation, because psvehological proc-
esses and cullral phenomena arve at diflerent levels of discourse and
utilize  different concepts and  netadonal  svstems oot easily
transferred from one area to another. The term representation, tor
example, has ditferent meanings m different areas—-in patnang 1
refers to rechnical procedures for reercating a segment of nature on a
two-dimensional surlace, in psvchological theory the term refers to a
construction of a sense, image, or conception of a segment of nature
m one’s mind, and in science the term refers to @ model of a4 physical
structurce. Yet, in all these realms, representation refers to a process of
syinhol construction and in s sense they are equivalent terms de-
spire differences in the media in which the syinbol construction oc-
curs. Ancther imitation in this study of changes in the representaton
of the form of ohjects and of space in painting is that 2 host ol other
dimensions important o pamning are ignored, as are other artistic
forms, such as sculpture, architecture, erature, music, and dance.
Also, the investigation of & long-renn developmental sequence tends
to omit hue-gram analvses of panicular perioes and by necessity sonie
important artists and importam periods. And a consideration of a
long-term developmental sequence does not preclude the possibility
that some subevele sequences oceur within shorter time perioeds,
Further, the use of g psychological analysis bused on the development
of concepts ol the form of objects and of space ignores other psycho-
logical processes such as the development of concepts of tme, causal-
iy, and affects.

Despite these hmitations, cultural contnuity and change as seen in
the modes of represeutation of the form of objects and of space in
painting and in science tollows @ basic developmental progression. In
subsequent research, it would be valuable o consider the application
of developmental psvchological principles o @ more detailed analysis
of particular periods, to the study of other art forms such as sculpture
and architeciure, or 1o the long-term development of psychological
dimensions other than the form ol objects and of space, such as con-
cepts of tume and their developmiental unlolding in tierature, poerry,
and music,
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From the inception of this book in 1975, { have been keenly aware
that this hus been an ambitioas undertaking. 1t has been a labor of
love that has given me moments of great exhilaration that caine with
insight and discovery, and moments ot despair. I have bheen rempted
several times since beginning this effort o abandon the project be-
cause I fell overwhelmed by the range ol material 1 was secking to
understand and imtegrate. Suppont of triends and colleagues, as well
as the exctement of imerdisciplinary synthesis, however, provided
the impetus to continuwe. I present this material o colleagues in my
field, not as an art historian, but as a psychologist and psychoanalys
inferested 10 cognitive processes, with the hope of encouragiug
further exploration of culinral phencmena and the use of psychologi-
cal theory in interdisciplinary investigauon.

Over the years, much of my rescarch as a psvchologist and
psvchoanalyst has been in the avea of cognitive processes and espe-
ciallv the developnent and impairment of mental representation in
different forms of psyvchopathology, Thus. this work on the de-
velopment of cultural modes of representation is an extension of my
prior work. My interest in the application of incividual psychological
concepts to cultural phenomena has been stmulated in part by the
interdisciplinary emphasis that has developed ar Yale and in the New
Haven community in the past decade, OF pardcudar relevance has
been the Kanzer Faculty Seminar in Psvchoanalysis and  the
Humanites, as well as the work of several colleagues s the Western
New England  Instrue {or Psvchoanalysis, especially: Drs, Tans
Locwald, Theodore Lidey, and Stanley Leavy, Dr. Leavy's seminar on
structuralism, offered in collaborarion with Professor Edward Casey
of the Philosophy Department at Yale, was of specil importance to
me.

This study of cultural development would not have been possible
without the collaboration and advice of numerous {riends and col-
leagues. T am grateful hrst and forenmost (o0 Ethel, my wife and col-
laborator, who introduced me o the exciternent of art history and
guided my studies in 1his arvea. These experiences have enriched my
life and provided the basis tor this work. My interests in concepts of
form and of space derive partly {rom my carlier collaboraiion with
Dr. David Roth in which we uvestigaied concepts of space in differ-
ent tvpes of psychopathwology.

A primary factor [acilitating my work on this beok was the opportu-
nity 1 had o spend an academic leave in 1977 at the Warburg Insn-
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tute for Renaissance Studies, T am grateful to Professor Joseph
Trapp, Director of the Warburg, for his generous assistance and for
providing me access to the resources and facilivies of the Institute. Sir
Although

Ernst Gombrich was generous of his time and comments
impaticut with a developmental psychological analysis of culiural
phenomena, Professor Gombrich's incisive comments and criucisms
forced me 1o clarify furdher many of my concepts and assumptions,
Dr. Kim Veluman, a former student and colleague of Sir Ernst, en-
riched niy stay at the Warburg both personally and prolessionally. His
comments and criticisins of an earhier drafl of this manuscript con-
tribnited substantially to my understanding ot aspects of the history ot
arl and science. Likewise, Prolessor Michael Gross of Hampshire Col-
lege provided consniraton in the history of science and he patiendy
reviewed several drafts of the manuseripn. His advice, consultation,
and cncouragement were nnportant al oritical moments. Professor
Stanley Weintraub of "The Pennsylvania State University read an carly
draft and provided constructive eniticisin. Protessor Michael Kubovy,
of Rutgers University, also reviewed the entire manuseript; Protes-
sors Jean Schimek ol New York University, Gerald Graweh ol the
University ol Houston, and Stanley Rosenberg of Dartmouth Cellege
reviewed the inroductory theoretical chapter and CGhapler 2, the de-
velopmental psychological maodel, and 1 am gratelul to them for their
advice. Numerous {riends and colleagues ar Yale shared observations
and thoughts during the course of this work including Professors Joel
Allison, Marshall Edelson, Jack Greenberg, Harry Frankiurn, Anne
Hanson, Geoffrey Harunan, Jay Hirschilield, Trving Janis, Walter
Kahn. Hillel Levine, Theodore Lidz. Lotie Newnman, and Jerome
Singer. Portions ot this manuscripr were presented at the Kanzer
Faculty Seminar in Psvchoanalysis and the 1Tumanities at Yale on
March 27, 1980, and 1 am grateful for the comments of the partici-
pants of thar meeting, especially Professor Anne Hanson. T am also
gratciul to the paracipants ol an undergraduate senior-graduate
seminar [ offered at Yale on this 1opic in the spring of 1979, and
especiallv to Professor Jeun Henry ol the University of New Haven
who participated in that seminagr and liter also reviewed the entire
manuscript. Lditorial advice and consultation were provided by Pro-
fessor Adrianne Munich, Rosemaric Wellner, and Henry and Susan
Schwab. Several research assistants and scoretaries contributed to this
work over the yeuars, inchiuding De. Mary-Rose Coiner, Barbara Mac-
Kinnon, Meg Twrner, Janet Stein, Janet Powell, Toni Suarez. Johu
and Judith Casey, and Suzanne Whang,
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I am also indebted (o0 Helen Chilhman, Libnarvian of the Slides and
Photographs Collection at Yale, and to her assistant Ann Gaspart. for
their assistance in locauny the illustratons for this book. Litusteacive
matertal was obtained rom the followmg sources and 1 am grateful
for their assistance: Alte Pinakothek; Alinart (E.P.A); Archives Pho-
tograpingues; Art Gallery of Ontario; Arvt Instiute of Chicago; Bay-
crische  Staasbibliothek; Bibliothéque Navonale; Brera Gallevy,
Brirsh Library: Britsh Museinn; Cairo Musewm; Courtauld Instinuee
Gallerv; Carlo Ganding  Photographie  Giraudon: Professor P
Graziosi; Hirmer Verfag: Hirshhorn Museum and Sculpiure Garden
of the Smithsonian Institute, Houston Muscum of Fine Are Kun-
sthisterisches Museum; Larousse; Lonvre: Martines Nithoflf: Maurit-
shuis at the Hague: Metropoiitan Museumm ol Art of New York:
Michigan-Princeton-Alexandria Expedinon o Mount Sinad and Pro-
fessor Kurt Weitzmann; Museum of Modern Arv: Nadonal Gallery,
London; National Gallery, Washington; National Museum, Athens;
Natonal Muscum, Naples; Philadelphia Museum of Art Prado.
Princeton University  Press: Rijksmuseunt; St George's Gallery;
Studelsches Kunstinstitut; Tate Gallery: Uzl Gatlery; University of
Chicago Press; The Vaucan; Villa Gihula Musenm; Wallace Collection;
Mrs. John lay Whitney; Professor Neil Welliver: Yale Center for
British Art: and Yale University Art Gallery,

[ want to express my apprecation to Lawrence Fribaum and his
associates, Jack Burton and Philip Young. They have been more than
Just publishers in their mterest in and commitment o this book.

Finally, I want 1o express my gratitude 1o the A, Whiiney Griswold
Fund of Yale University For its support of this endeavor.
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The Form of Objects and of
Space in the History of Art

INTRODUCTION

In a provocative and controversial statement, Erwin Panofsky (1924/
25) discussed the representation ol space in art as a symbolic torm
thae veflecis the Weltanselwnaong ol its period—the culture's concep-
tion of namure expressed in the form of objects and of space. Panofsky
was particularly interested in the development of linear perspective as
the symholic form of the lalian Renaissance and how it reflected the
culture’s view of space as infinite, homogeneous, and isotropic. But he
stressed that while lincar perspective was a untque and most realistic
representational construction, it was only one phase in the de-
velopment of symbolic form, or modes ol represeatation, in the his-
tory of art. The goal of 1his hook is 10 explove the sequences through
which the modes of representing the torm of objects and of space
Lave developed in the history of painting and 10 consider these modoes
of representation as expressions of the symbolic form and the pre-
dominant world view of major epochs in the histery of Western Civili-
Zation,

The form of objects and of space is a basic aspect of human con-
sciousness, a basic dimension for experiencing and understanding
nature. Form defines the intumate relanonships between individuals
withinn a culture and the relationship of the culture to patore (Focil-
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lon, 1934/1948). Concepts of form and of space are evolving concep-
tual structures, inherent and hasic 1o the multiple cognitive endeavors
of a society—its art, literature, philosophy, and sclence {Jammer,
19541959}, Form is the very essence and substance of ar and the
tendency Lo create “new famihies of form™ is a privmary characieristic
that defines particular periods of art (Focillon, 1934/1948). A tunda-
mental hypothesis of this book s thar the creation of these families of
form and concepts of space follow a basic, natural, developmental
progression toward increasing ditferentiation, articulation, integra-
tion, abstracton, and complexity,

Throughout history, irom Paleolithic to contemporary time, there
have been consistent and systemauc changes in the mode of repre-
senting a segmenl of nature on i two-dimensional surlace. The de-
velopment of a new mode of representation in painting involves a
cognitive-perceplual reovganization and the construction of new cog-
nitive schemata (Olson, 1970). These new cognitive schemutta are the
conseqguence of artists” attempts to revise and extend modes of repre-
sentation already available in the culture. Changes in the maodes of
representation in the history of arn have followed a fundamental de-
velopmental progression that is charactenstic of all cognitive, intellec-
tual endeavors. ‘'This progression occurs in cultural development, in
art, literature, and science, as well ax in the psvchological de-
velopment of the individual. There is a “lormal parallelism™ (Bruns-
wik, 195%; Kaplan, 1966; Piaget, 1971, Werner, 1948, 1957; Werner
& Kaplan, 1936, 1963) in all cognitive development. Understanding
the stractures of cognitive development in one domain provides
guidelines for understanding development in ather domains, Thus,
the extensive understanding that has beeu achieved about the de-
velopmental unfolding of cognitive processes within the individual
{e.g., by Piager and Werner) provides 1 model for the study of cul-
tural development and particularly changes in modes of repre-
sentation in the history of painting. it was for these reasons thae
Piaget thought of his discoveries in developmenial psychology as
defining a genetic epistemology.

To use a psychological molel of the individual's development of
cognitive processes for the study of cultural phenomena does ot
imply that earher levels of culinral development are cicher childlike
or primitive, Because they are carlier in development thoy are less
differenuated, articulated, and ntegrated, but they are neither child-
like nor primitve. Earvlier levels are, in fact, vital steps that caprure
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and highlght certain experiences or dimensions that may be lost in
subsequent elaboraton and complexity, A model of cogoitve de-
velopment, equally applicable to  individual  and  cultural  de-
velopment, assumes only a formal parallelism among developmental
sequences in a variety of endeavors, This developmental sequence is
“an deal or natural order” (Touhnin, 1953, 1972) that can be studied
m diverse contexts without any assumption of priovities among the
various developiental sequences, There s no commiunent to a Vre-
capitalation™ across contexts or of ontogeny and phylogeny, only an
assumption ol paraliel sequences in various contexts. Larlier de-
velopmental phases are essenuial steps that are integrated hierarchi-
cally in more ditlerentated, mrticulated and integrated constructions
{(Werner, 1948; Werner & Kaplan, 1963).

While there are many dimensions that must be considered in a full
analysis of culivral development, the representation of the form of
objects and of space s central, The soructural organization inherent in
the representation of form and space expresses the general concep-
tual schemata of the sodety, what Foncault {1970) calls its cultural
cpisteme. Changes i his structural organization reflect rransforma-
tions in the culture’s interpretation of the universe (e.g., Frankl, 1960;
Malraux, 1954; Panotsky, 1924/25; Riegl, 1901/1927; Weite, 1970;
Woltflin, 1915/1932). Changes in the representaton of the form of
ohjects and of space are siructural changes that are expressed in the
multiple cogunitive endeavors within the cultural period. Each cultural
epoch 1s a complete and articulated whole (Borckhardy, 1860/1950),
with a particular cognitive orgamizaton that 1s expressed in its avt,
religion, science, and soctat order. At the heighit of cach culiure there
is a structural unity of the elements of the culture (e.g., Burckhardt,
1860/1950; Dilthey, 1927/1457: Dvorik, 1918/1967; Gombrich,
1969a; Hauser, 19511960, 1963 Lovejow, 1936/1961; Panofsky,
1960/1972). This structural uniry, derived from the social structure,
values, meanings, and Weltanschauwnng ol the culture, is expressed in
the configurations of art, literature, music, poetey, philosophy, the-
ology, and science. An analyvsis of the predomimant mode of repre-
senting the form of objects and ol space in art can aid in the
identification of the conceprual structure and unity inherent in the
multiple cognitive cndeavors of the major epochs 1 the hisrory of
Western Civilization,

Numerous art histortans, heginning with Johann Winckelmann,
Jacob Burckhardi, Aleis Ricgl, Max Dvotik, and Johan Buizinga,
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considered art history wirthin the broad context of cultural and ineel-
lectual history. They believe art refleas the Weltwnscharung and pro-
vides insight into the thought, will, and leeling ol the historical
period. Artis an expression of the period and it reflects the amimudes
and insttutions of its time, but it is only one of many expressions of
the basic cognitive siruciure that underiies all intellectuad endeavors
of the society. Art is "part of the history ol ideas, of the development
of the human spirit” (Dvordk, cted by Antal, 1949a, pA9): it s a
historical document of the individual artst and the prevailing Wel.
tanschareng and style of the parcticular period (Kleinbauer, 1971).
But as stressed by Benjamin (1977), the meaning ol the sivle and the
period can be fully realized only subsequently as the relatonship
between the style and 1ts period become clarthied, Artis an expression
of s time, but its full meaning can only emerge with time. Art can
only be understood 1n a historical contexy; the potendal importance of
a contribution is discernable only with the passage of time, in relation
to its prehistory as well as its post-history (Benjarmin, 1977). "o ex-
plain a style can mean nothing more than o place it in its general
histarical context and to verify thart is speaks 1 harmony with other
organs of its age” (WoltHin, 1898, p.79: sce also Schapiro, 1933). Art,
as an aesthetic and cognitive expression of the intellectual conceptions
and experiential forms of a society, has s origing in the historical
process (Pepper, 1942). While ir is logically impossible to predier the
future course of history (Popper. 1837), it is possible subsequently to
discern and speafy the systematic principles involved in revisions of
artistic style and in the reorganization of the cognitive structures that
are basic 1o the vanous epochis in Western Civilization.

In 1his book we seek to articulate 2 theoretical model of the ce-
velopment of the capacity to represent the form of objects and of
space and to apply this model 1o the study of changes in modes of
representation in the history of painting. 'Uhis attempt o identify the
conceptual structure inherent in major epochs in the history of art is
congruent with the persistent call of many art historians tor the estab-
lishment of & "vocabulary of form.” a “svstem of schemats”™ {(e.g.,
Gombrich, 1960}, or a "senantics of the visual arns” (Janson, 1961
that can provide a consistent theoretical matrix for are hisrorical
analysis. We also seek 1o demonstrate that the modes of representing
the form of objects and of space i art express important dimensions
of the culture’s tundamental cognitive siructure that is inherent in is
multiple cognitive endeavors, especially 111 its conception of the uni-
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verse, This cognitive analysis of culiural development is consistent
with the contemporary emphasis upon structuralism as a theorctical
onentation and as a method of inguiry!’

This inmtroductory chapter considers some of the basic theoretical
assumptions invelved in evaluating patterns of cultural change
through a structuralise analysis of the maodes of representing the form
of objects and of space in the hustory of painting. The second chapter
presents a model of individual development of the capacity o repre-
sent the form of objects and of space. This model s based on an
integration of cognitive developimental and psychoanalytic theory anc
research. Chapters 3,4, and 5 apply this psychological developmental
model to an analvsis of the changes 1 the representation of the form
of objects and space in artin the major epochs of Western Civilization.
The concluding sections of Chaprers 3. 4 and 5 consider the parallel

‘In addivon w the study of dhe development of cognitive structures
through hisrory {a diachronic analysis) and their simultaneous expression in
the multiple cognitive endeavors of a culiare (a synehronic analysis), one can
also investigate the relationships of the development of these cognitive struc-
mres to major changes in social organizanon—the influence of economic,
political, and social forces on the mmellectual endeavors of a soclety (a dy-
namic-causative analysis), The search for causal explanations for the appear-
ance of cultural phenomena assumes a complex transaction between att ane
the embedding culture, in which the cuitire stimuiates the art, and the art, in
turi, has mmportam functions within the coluere. A dymunic-causal analysis
imtegrates cultural and intellectaal history with soctal history i order to
understand the social, political, econoniic, religions. and psyehological factors
as the conrext [rom which {undamemal ideas ol the cultuve emerge {eg.,
Amal, 1653b; Hauvser, 183171460; Schapiro, 19533). Hanser (1851719600, “in
the most ambinons aned mast adversely eriticized social history of art”™ (Klein-
hauer, 1971, p. 77), examined the role of economic and social forces in creat-
ing changes in artistic sivle. He viewed, for example, the 16th century
Mannerist stvle “as an expression of the unest, anxiety, und bewilderment
generated by the process of alienation of the individual [rom society and the
reification of the whole cultural process™ that was part of the social crisis of
the 16th cenury {Tlauser, 1965, p. 111 Likewise, Antal (1933) discussed the
necclussicisin and  rvomantcasin of the 18cth century as o characieristic
bourgeos outlook on the eve of revolution {Kleinbauer, 1971). Though there
15 considerable controversy about the move neo-Marxist views {e.g., Antal,
19335 Hauser, 1951719000 that social, polideal, and ceonomic conflicrs el
upheaval are the activating force that creares cultural change, nost art hiswo-
rians generally agree that the structure and content of art express the hisror-
ical, social, politcal. scientific, religious, and economic tendencies of the
period.
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between the development of modes of representing space in arn and
the development of concepts of space m1 science and cosmology. This
arralysis is hased on Panofsky's (1924/25) hy pothests that aesthetc and
scientific concepts of space develop in an interdependent fashion. Art
and science are two major conceplual schemes for representing na-
ture. Though the concepts of space are expressed in somewhat differ-
ent terms in the two disciplines, they evolve from the same cultural
matrix (Gabo, 1937). Thus, the development of modes of repre-
sentation of space in the history of art shonld be paralleled by similar
changes in ihe development of the concept of space i science.

In these latter chapters we also seek to demonstrate that changes in
conceptual schemata involve revisions in the [undamental metric and
mathematical structure vtilized by the culture. These changes in basic
mathematical structure range trom an imual emphasis upon simple
nominal designation, 1o ordinal sequences based primarily on qualita-
tive comparisens, 1o more complex, gquaniitaitve, intervil metrics es-
tablished in ternis of arbitrarily defined reference and scale points,
and later, 10 an emphasis on guantitative rate scaling defined in
terms of stable, consistent, numerically and experientially relevant,
relerence and scale points {(Stevens, 1951).

PATTERNS OF CHANGE

The representation and conceptualizaion of space in art and science
characierize the Weltanschanung of g culture. Changes in social condi-
tions and increases in knowledpge create a social climate in which in-
novative individuals within the culture can develop a new mode of
representation that vesolves ambiguities, inconsistencies, and contra-
dictions that have become increasingly apparent about current as well
as previous modes, The history of are and the history of science are
bath part of a basic cultural developmental progression toward in-
creasing levels of differentiztion and imegranon. The transitions he-
tween stages of this developmental progression are the result of
attempts to resolve dilemmas, inconsistencies, and contradictions that
become apparent with suflicient mastery of the then-traditional
maodes of conception and represemation. As Schiater (19191974, p.
119} noted, “one generauon takes up the representational types of
another and hands them on because that's “how it is done’. The great
force of tradition is af work.” (Schiifer’s Ttalics). But the new 15 not simply
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a continuation of the old; 10 involves a transformation of structure,
meaning, and function in the creation of 2 new sivle thar integrates
and extends previous styles (Flauser, 195371954).

The representations ol space in art and science are essennal parts
of a continuous lransformation ot society’s understanding of nawre.
Major chunges in the conception ol space mark pacticular nodal
points in the history of cvilization. While there are interruptions and
discontinuities as well as long periods of stabiliey in culwural de-
velopment, there is also a basic continuity in the major transfortna-
tons of the conception of space. Concepts of space are constructions
of human thought that express the society’s attempt to develop con-
ceptual schemes for nnderstanding nature. Major transformatons of
these schemes usually evolve through a long and continuous process
and they eventally pervide the entire society.

Transformations of the modes of representation and conceptuali-
cationt of space m art and science are built upon prior stages. De-
velopments i the modes ol representation progress, although
sometimes somewhat erratically, toward greater complexity and di-
versity. Individuals and culiures weave diverse elements into coherent
wholes within their own age or epoch. Successive waves of imellectual
and conceptual revelution are dynamie transformations of structures
that resuldt, at least for a tme, in an era of relavve intellectual calm
and stabibey (Kuhn, 1962/1970). As Kuhn has articulated, the
evervday activity of “normal science” (and art) is guided by existing
“paradigms”; bur this eventually leads w conmradictions and an
awareness of inadequacies and inconsistencies in the paradigm. Fven-
tually, these anomalies inspire pioneers 10 seek a new and possibly
discontinnous  (and, at umes. imidally  disconcerting) innovative
paradigm  that provides a resoluton and  integration for the
ancmaihes. Innovatons usually occur ar a 1ime of social freedom and
stability and arc part of' a mmwch broader social transformation. New
conceptual siructures often appear as a “conversion experience” (Ber-
ger & Lucknmann, 1966; Kuhn, 1962/1970). Innovation in science and
art 15 often produced by a comparative outsider 10 an ongoing tradi-
tion, but nonetheless one with a competent grasp and mastery of the
existing paradigm, but only after a relatively briel period of expo-
sure—briet enough to have avoided developing a full and intense
comumitment te it Innovaton is achieved by individuals who possess
both a competence and a comprehension of the curvent world view as

well as some psychological distance, distress, confusion, and unrest,
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An emerging new conceptual matrix, ofien embodicd by 4 new social
group, and an individual sense of personal crisis as well as compe-
tence, lead some people ol remarkable talent to aniculate a new con-
ceptual structure that resolves the anomalies and inconsistencies for
the new social movement as well as for themselves (Berger & Luck-
manmn, 1966; Kuhn, 1962/1970)).

Moore (1963/1974) discussed a number ot basic patterns of cultural
change. Change can be “gradual or rapid, peaceful or violent, con-
linuous or spasmodic, orderly or crratic.” Change can oceur in a
repetitive, “trendless cycle” {p. 44) in which themes of rise and decline
OCCUT 1N successive reoccurring sequences. Change can also occur as
an evolving long-term developmenial process that follows a simple,
gradual, coninuous, monotonic, linear function. There can he vari-
ous discontinuities, stages, minor undulations, uneven rates, or subtle
short-term cycles within a long-tenn developmental process. In long-
term change there can also be wemporary retrogression followed by a
sudden, rapid, extensive developmental surge. One alternative (0 a
long-ternt linear developntental progression is 4 pattern ot change
that combines both a uniry and a diversity of change within a single
conception of a “branching evolution™ (p. 39). This allows for the
specification of a single developmental line as well as branching proc-
esses that proceed at different rates andd in someswhat ditferent direc-
tions. There are also processes of change that can be described as
asvimptotic or exponental in which there are markediy different rates
ot development either early or late in the process. Moore points out,
however, that the pattern of change cun depend upon the time pe-
riods and the observatonal units used, the details demanded, and
whether the data are essemially qualitative or quantitative, Quantita-
tive data allow for much greater diversity and precision in the descrip-
tion of the patterns of change. Moore cautions that value judgments
can inlluence a formulauon of change associated with progress and
malurity or with a retrogressive return to a prior “happy” or *Golden
Age” But, as will be stressed throughout this book, distortion in
cvaluating change in the history of art can be limited and contained
by specifying variables and dimensions in a theorerical system estal-
lished and defined independent ol the phencmena wo be evaluated. A
theoretical model of the psychological development of concepts of
space provides a model that has validity external 1o the development
of mades of representation m art, Theretore it can limit the intrusion
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of value Judgnerts in the invesugation of changes in modes of repre-
sentation i the history of art.

ifferent tvpes of patierns of chuange o sivle have been discussed in
the history of ary, incduding ovclical, polar, and progressive de-
velopmental theories, and vanous combinations of these (Kleinbaucr,
1971 Schapiro, 193%; Weitz, 19700, In a cyclical theory, each stage
has a characteristic style and the stages Tollow an irrestible course,
often based on a biological analogy ol the nawaral life cvele from birth,
infancy, matureny, senility o death. There is an implicarion within
each style of a rise, growth, and eventual decline and decay. Schapiro
{1953) notes that there can be short-term coveles withim one or more
periods. such as the rise and full of a Greco-Roman or a Gothic siyle,
or there can be long-termn oyvdes. Schapire (19543), however, finds
these cvclical theories unconvincing hecause new stvles are often
created without the complete decline ot a preceding stvle. Winckel-
mann (1764} was the fivst art historian to articulate a normative his-
torical course marked by repeated phases of growth, decline, and
decay. In the mid-18th century, he discussed Greek sculpture as pro-
ceeding from origius, (0 mature perfection. to a decline and fall and
applied this biological analogy to the various periods, especially the
history of ancient art. Actually, Vasaci (1550/1965) had developed a
similar scheme in his analysis of the hives of Renaissance artists when
he discussed the infancy, adolescence, and maturity of the Renais-
sance {Kleinbauer, 19710,

Cyclic conceptons of changes i siyle are often based on a
definition of 2 set of polarities, and changes are described as recur-
rent movemen between (wo poles either within, ov across, periods of
style. Alois Riegl (1858--1905) was among the first art historians o
offer an alternative to the conception of Winckelmann by regarding
the progression from archaic 1o classical @t as a single developmental
process across two antithetical categories or poles of perception that
he termed “haptic™ {tacile} and “optic™ {(visual). He considered this
process a basic universal principle that determined change in stvle
both within particular eris as well as over much longer tme spans in
the history of Western Civilization.

One of the most influendal polar conceptions in art history was
WaoltHin's (1915/1932) formulation of five polarities that he used to
contrast the art of the Renatssance with that of the Baroque,
Woliflin's polarities include hnear and painterly, planar or parallel
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surface form and digonal-recessional depth, closed (tectonic) and
apen (atectonicy form, composite and diffuse composition, and clear
and unclear form. These five polarities defined two major modes of
vision, the “linear™ and the "pamnterly.” According to Wallllin, there iy
an immanent, incvitable development thar has an mternal logic,
which can proceed in only one direction—4rom linear 1o painterly,
For Walfflin (1915/1932, p. 18), the painterly mode “is not truly intel-
ligible without the carber” lincar mode. Wolfllin's morphological
analysis of visual modes and his emphasis on visual forms were par-
ticularly eftective in the stucdy of the art of the Renaissance and the
Baroque. Wolttiin believed that these polarities were applicable to the
entire history of art us well as to development in literature and sei-
ence.,

There is considerable controversy abow Wolfflin's formulations.
Schapire (1933) and Hauser (1953/195%). for example. note that
throughout the history of art there have been variows combinations of
these polarities, and the second pole does not necessarily follow from
the first one since other aptions exist. Paul Frankl (1960) integrated
Wolfihin's polarities with a evchical conception of preclassic, classic,
and post-classic periods of being and becoming that occur in the
repetitive movement through these polarities in the development of
elementary forms (Kleinbauer, 1971: Schapiro, 1953). In addition to
Woltitin's five amithetical polarites and Riegl's (1901) haptic and
optic modes of percepuon, there have been other polarities used in
the history of art such as idealisin and macaralism (e, Dvordk, 1918/
1924, geometric or gbstract and organic or naturalistic {e.g., Worrin-
ger, 1907/1953).

Some art historians discuss the development of artistic forms and
stvles as revisions and alterations of a prior mode, while others discuss
a long developmental sequence throughout the history of eivilization.
Art historians discuss a variery of developmental sequences ranging
front a short-term repetinve evcle to a long-term developmental proc-
ess, but there is general agreenient that the development of artstic
forms and stvles does not proceed toward a fixed or predetermined
ideal stvle. I'ven within a long-term developmental process, progress
in the development of artstic [orn is seen as based on revisions and
extensions ot prior forms and styles.

One of the primary models of change of stvle in the history of art is
the comception of change as a continuous. long-term. developmental
process. This linear concepiion of development is essentially Aristote-
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lian {Kleinbauer, 1971} in its assutnption of a serial developmental
order {rom simple 16 complex forms. But such a model need not be a
teleological conception of development as proceeding toward a pre-
determined, fixed, ideal goal (Kuhn, 1962/1970). Progress in art is
viewed as developing out of 2 dialectic between currently avaitable
cognitive structures and the impulse 10 seek new understanding of
nature and new symbolic forms. Revisions in style occur as the result
of constant attempts to achieve and establish a more comprehensive
understanding of nature through a repetitive process of thesis—
amithesis—synthesis, Revisions of inconsistencies and contradictions in
current modes of understanding and representing nature facilitate
the development of more comprehensive cognitive structures. The
rate of cultural change can be influenced by significant changes in the
soctal context. Increases in knowledge andfor major revisions in so-
cial, political, and economic conditions {aclitiate cultural devel-
opment. New structures ot avustie form ave influenced primarily
by the structure of prior accomplishments, but the raie at which struc-
tures are revised and transformed o new structures is determined
primarily by social conditions. ‘The concerns, interests, and preoccu-
pations of a culture are reflected primarily in the content and themes
of its art. Revisions and 1ransformations of structures are determined
primarily by the form and organization of the prior cognitive struc-
wures and the freedom within a culture to seck new undersianding of
nature.

A linear model of development is alse Darwinian in that changes in
the modes of representation arc viewed as becoming increasingly
comprehensive and complex through gradual modification as well as
dramatic shifts {Kleinbauer, 1971). Bul it is important to stress that
this progression is never exact and pertect. Given the broad sweep of
any developmental sequence, there are occasional discontinuities and
even temporary regressions or sudden progressions. As seen in the
Middle Ages, or as Meiss (19513 so carefully documented in his study
of the impact of the Black Death on painting in Florence and Sicna
from 1350 o 1373, major social upheaval can interfere and even
cause short- or long-terni temporary setbacks in the development of
cognitive structures (Peckham, 1965), Thus, the delinewion of a
linear progression in cultural development need not be dependent
upon the identification of a lixed, monotonic, linear sequence, but
rather on the speclication of a “curve of best [it” which. while not
accounting for every observation, still accounts for a major portion of
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the observations in a more precise form than alternative descriptions.
Culiural development, like all developmental sequences, can have
temporary reversions or proceed ar vartable rates at different times in
the sequence, but a broad overview of the process indicates a clear
developmental progression. Hauser (1933/1959, p. 224} stresses that
continuous developmerntal progression is not simply « straight lincar
process; progress can be rregular and marked by disruptions, distur-
hances, and interruptions.

Kubler (1962) discusses continuous, long-tertu changes in the fun-
damental morphology of art. Kubler. in a historical, rather than a
biological concepton of tme and change, describey the formal se-
guence of “hinked solutions” of successive problems in art. Kubler
examined the continuous change in the solution of artistic problems;
these solutions are interrelated and open 1o revision and elaboration
by new sclutions. He sought 1o identify and desceibe the series of
changes that ocour in signilicant, minute, and, at times, dramatic vari-
attons and solutions. Early solutdons (promorphich are technically sim-
ple. energetically inexpensive, and expressively clear. Late solutions
(neomorphic) are costly, difficult, inmicate, recondite, and animarte.
Kubler used the tenus promorphic and neomorphic to avoid more
value-laden terms such as “primitive,” "decadent,” “archaic.” Pro-
morphic and neomorphic are determinants that are ouly relative 10 a
“pertinent form-class . . ., {aud) a delined starting point™ (Kubler,
1962, p. 536). Invendions in art, according 1o Kubler, “are not isolated
events, but linked positions™ in 4 formal sequence. There 1s "a sorue-
tural order in the sequence of inventions which exists ndependently
of other conditions. . . . Under certain circumstances an inhervernt
structural ordern the sequence of new torms is readily apparcent. ..
where linked runs of related solutions follow one another i @ recog-
nizable order as if lollowing ow the conditions ol a prior program
common (o these various evolunions” (Kubler, 1962, pp. 85-86).

Schapiro {1933, p. 303) also proposes a long-term developmental
model in his discussion of progress trom ancient Greek to medieval
and modern western Europe as a sequence from "arvchaic linear™ to
“pictorial” representation and necuralistic art. Schematized repre-
sentations ol isolated objects are replaced by perspective representa-
tions in which there are “conminuities ol space, movement, light.
shadow and atmosphere.” Schapivo (19583), as Hauser (1953/19549),
tinds concepts of 4 continuous process in the history of art more
accurate and convinang than the doctrine of inevitable ovelical recur-
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rences. Schapivo belicves that many of the cvclical theories of the
history of art are cssentially descriptions of shorter phases in the
progressive development of representations, and e stresses the need
10 investigate the formal properiies of the long-term developmental
progression ol various modes of representalion.

The formulations of the history of art as a comineous developmen-
tal progression are often derived from the applicuion of concepts of
psvihological theory to the history of art. Emamwel Toewy (1900/
1907), for example, discussed the representation of natural torms as
progressing from concrete representations based on a memory image
of the actual object, o perspective representations baseel on a specifie
perception of the ohject. Loewy provided an articulation of the forms
of archaic representation and their development through various
stages (o naruralistic art

Ricgl was among the earliest 10 conceptualize artistic development
as a single, coninuous process with transittons at worle-historical
epochs. His concepton of progress was based on o move from the
haptic (tactile) 10 the optic (visual) mode of perception, a long de-
velopmental process that extends across the entire culture. According
to Schapiro (1953):

SUTY ITLOVE NNt trom

The history of an s, Tor Riegl, an endless nece
representation based on vision of the object and its parves as proximate,
tangible, discrete, and self-suflicient. o the representation of the whole
perceptual Held as o divectly given. bt more distant, conttnuwm with
merging parts, with an inereasing vole of the spatial voids, and with a
more evident reference to the knowing subject as a constituting tactor in
pereeption. (p. 302}

Riegl stressed the change from an objective to a sulyective reliation
1o the world. The object in the haptic mode is a concrete. wngible,
self-contained, isolated entitv. In the optical mode, the perceprual
fickd 1s o totality in which objects and parrs of objects are integratecd
with the surrounding space. The viewer has a conscious, sclt-
refective role in the representation of the percepruald field. The shift
from a tactile 10 an opiical mode of apprehending the world initially
occurred with objects in isolaton and later once again in the relation
of objects to their spatial context. Though Riegl did not have available
a sophisiicated psychological or sociological theory, he developed a
broad view based on a sensinve appreciation of psvchological proe-
esses. He emphasized dimensions such as “will, fecling and thought”
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as changing people from having “a predominanily objective 1o a sub-
Jective” relanonship w the world, Riegl did nor consider this shift
from the objective o the subjective as simply “a development of natu-
ralism {rom an archaie to an impressionistuc stage,” but as a conse-
quence of fundamental changes o “the mtimate struciure ot styles,
the principles of compositdon, and the relations of figure 1o ground”
{Schapire, 1933, p. 3021, For Riegl, the history of art is an autono-
mous dialectical process that expresses the development of successive
world views.

There s considerable controversy and debate {e.g.. Gombrich,
1960), however, about whether there is a long-term developmental
sequence in the modes of representing the lform of objecs and of
space in the history of art. These criticisms provide appropriate cau-
tions about some of the limitations of such a hypothesis. Some art
criics and historians (e, Ackermman, 1960; Croce, 1953 Venturd,
1936), for example, muaintain that each work of @t must be ap-
preciated and undersiood in its own right as a complete, integrated
expression of an mdividual artist within a particular cultural context.
They believe that concepts of stvle or historical development cannaot
cxplain the ereative endeavars of individual artsts. Works of art can
he understood only through an analysis of the avtistic senstbility of the
artist and the attitudes that prevailed ar the tine the work of art was
produced (Kleinbauer, 1971), Ackernian {1962) maintains that an
excessive concern with historical, developmental trends wends o di-
minish the appreciatdon of the artst and the work of ar He believes
that art must be free of arbirary classifications and should be ap-
preciated and understood in terms of its own intrinsic qualities and
cultural context. Art can best be understood by studving the creative
acnivity of the artst, and not by formulatng absiract conseructs such
as @ myth of a developimental process. While Ackerman acknowledges
that the artist does not work m a historical vacuum and has contace
with a cultural context, he believes thac art history needs 1o be particu-
larly concerned with the auwtonomy of the individual work of ar and
the experiences of the artist who produces it. Ackerman stresses the
need 10 appreciate art and the arast in terms ot the hustorical, polit-
1cal, economic, soaal, and culinral context, and not as 4 point or place
in a hypothetical developmental process. Despite Ackennan's concerns,
1t is possible that an understanding ol 2 pacticular stvle within the
comtext of a long-term developmenial process may facilitate a fuller
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appreciation of the emergence of that stvie in the work of an indi-
vidual artist during a particular historical period.

Several art historians (e, Ackerman, Gombrich, Flauser, Scha-
piro) are concerned that the history of art not he fashioned like
“another version of the materialist success story,” (Ackerman, 1962/
1967, p. 231}, or Hegelian “"romantic mythologies” of the “great
drama of mankind’s evolution [rom childhood to mawarity” (Gom-
hrich, 1960, p. 19). They are concerned that the primary judgment of
the value of art would be bused on an evaluation of the work's contri-
bution o subsequent phases of the developmental sequence. In addi-
tion, Gombrich {196%9a) rejects a Hegelian conception in which each
cultural epocti 1s seen as 4 necessary stage in the progressive ascent
toward a higher plance of articulation primarily because he rejects
Hegel's underlving theological assumption that this process is an un-
folding based on divine reasoning leading toward a preordained des-
tiny or goal, that it is a scarch tor the Absolhue Spirit. Gotnbrich also
rejects the conception of a progression in the development of artstic
style because of Hegel's assumpiion that such a progression indicates
that individuals, in the course of history, have indergone profoundd
hiological and psvehological change. Because of these underlying
theological assumpuions, Hegel was unable to allow lor the possibility
that there could be temporary setbacks and declines in the attempt to
achieve the Absolute Spiric. Bur one can consider the possibility of a
long-term developimental progression independent of theological as-
sumpitions. Developmental sequences can emerge as revisions of prior
stages withoul proceeding to a preordained goal, without judgments
of intellectual, biological, or aesthelic superiority or inferiority, and
with the possibility that temporary reversions can ocenr within the
long-term developmental process {see afso Gablik, 1976).

Many ant historans object 10 suggestions that art history parallels
dividual psvchological development. These suggestions raise anew
the controversy, most proaminent m hology. of entogeny recapitulat-
ing phylogeny (see Gould, 1%77). But a paralicl in the development of
art and individual psychological development need not be based on
an assumption of recapitalaiion, but rather of assuming only a formal
parallelism  between  developmental sequences (Brunswik, 1459,
Piaget, 1971; Werner & Kaplan, 1963). Gombrich {1960} tukes excep-
tion to the comparison of art history to individual development be-
cause he believes it is based on an implicit assumption thae carlier
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socieries were as unskilled as children because they had the mentalicy
of children or because they lacked the monvation 1o seek more com-
plex modes of representation. Gombrich Is concerned by the implica-
vons that modes of representation in carlier stages in the history of
art be considered primitive and that early arists (or arists of any
period for that matter) be considered biologically, psychologically,
and intellectually interior or childish. A developmental progression in
the history of art, however, can be viewed as similar to developimental
progressien in the history of science. While Aristotle’s concept of the
universe, for example, may be simple and primitve in comparison o
contemporary conceptions of the universe, one would not consider
Aristotle biologically, intellectually, or psychologically inferior. Like-
wise, in the history of art, earier modes of representation i art,
although simple and primitive compared to Luter ones, are not the
product of sunple people or primitive minds. Gombrich (1977) him-
selt, in fact, poims out thai an serves ditferent functions in ditterent
secicties (magical, religious, ceremontal, functional, and narrative)
and ditferent modes of representation arve more effective for differ-
ent functions,

Gombrich’s objections o the formulation of a loung-termt de-
velopinental sequence in the history of art may be due, in part, o his
reliance on a model based on percepiual theory and research. Percep-
tual processes are basically innate and essentally the same in form
and structure in every culture. As Gombrich (1934) has cominented,
art has a history, perception does not. Thus, an analysis of are history
based on a theory of perception could be interpreted as implyving
either cultural or biological inleriority. But throughout the history of
civilization there has been a clear progressive development in modes
of representation in art, literature, and scepce. An analysis of ant
history based on a theory of representation can acknowledge the im-
portant progressive contribution of prior eulrures and societies with-
oul assuming aesthetic, cultural, or biological inferiority.

Cognitive structures develop over the epochs of civilization or the
hriet time span of the mdividual life cvcle, o a basic progression
toward increasingly complex, articulaed, differentiated, and inte-
grated [orms. Prior phases provide the essential Dasis and matrix for
subsequent development. The developmental progression of syvm-
bolic forms and of cognitive structures in individual and culoural de-
velopment unfolds according 10 a basic structural pattern that occurs
relatively imdependent of content. The basic dimensions of this natu-
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ral developimental process can be observed and defined in a number
of different areas of discourse. Probably because children provide an
immediate availabiliny of primary data and an endless opporiunity for
the direct observation of the various stages in the unfolding of this
basic developmental sequence, the basic process of the development
of coguitive struciures and syimbolic forms has been most fully de-
scribed within the human lile cyvcle. The development ot cognitive
structures in the child does not imply any judgient that carlier stages
are infevior, primitive, or less valuable. Farlier stages in any de-
velopmiental progression are less ditfereniiated and less iontegrared
than later stages, but each stage has its unique qualities and is an
essenual contribution w the basic developmental process. Under-
standing individual development may provide a mocdel For differ-
entiating and understanding parallel sequences i a variety of
endeavors, ncluding the history of art and the history of science.
Such a developniental model can provide the concepts necessary for
defining a "vocabulary of form” or a "system of schemata™ 1hat could
be applied to the study of development of moedes of representanon
and of symbolic forms in a variety of intellectual endeavors.

While in most developmental theories there is implicit admiration
tor higher levels of developmenrt and for the most advanced contribu-
tions, one cannot simply take for granted the impressive achieve-
ments of carlier stages of the developmental process. Earlier stages
are major accomplishmens and are essential for luter development.
Aspects from the contributions of each stage are retained in subse-
quent extensions, revisions, and  transtormations. In child  de-
velopment, the representations of early stages are ofien the modes for
experiencing more direct, affect-laden experiences, particularly in
Lodily terms. Later stages of development contribuze to more absiract
and conceptual representations that allow for greater generality, but
they may be somewhat removed (rom immediate, affective experi-
ence {Blawt, 1974). Concepis in art and saence have evolved from
being relatively simple and direct 1o being more complex and ab-
stract, and this development can be described independently of any
judgment about the value of rhe contrtbution or the mentality of the
culture. There 1s httle indication that basic perceptual processes or
mental capacitics have changed signilicantly since Paleolithic man.
There is no doubt, for example, that individuals in carly civilization
perceived depth and had some conception ot perspective. But it re-
quired 1ime to conceplualize these experiences and o develop the
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cogrutive schemata and the technigues for representing three-
dimnensional experiences on a two-dimensional surface. Later epochs,
building on carlier contributions, invented increasingly precise tech-
niques {or highly realistic representations of these three-dimensional
perceptual experiences.

Gombricl:, Ackerman, and Schapire caution that there is a rempra-
tion o define any conceprualizaton ol a process as & nawural sequence
because historical evidence highlights cause-and-effect sequences
withim the process. Ackerman (1962/1967, p. 231), for example,
stresses that artists are not awarc of what will succeed their work: they
only know the past and the present, and thev attempt to take "o step—
sometimes a leap—away from the past.” Ackerman, like Schapiro
(1953}, rejects a determumnstic theory of o preordumed pattern in the
development of style in the history ot art. They beheve that in order
o appreciate and interpret a work ol art, we need to understand its
context rather than its effect. Ackerman (196271967, p. 232) argues
that the development of art should not be deseribed as the succession
of steps toward the solution of 2 problem, but instead as a “"succession
of steps away from one or more original statements of a problem.” He
argues that patterus can be detected because succeeding works hoth
retain and reject aspects of prior statements. He pounts out that a
pattern or configuration of change may appear purposetul or predes-
tined onlv because each work retains aspects of its predecessor. Thus,
unique contributions and novations in style can ofien be coherently
related 1o earlier works without necessarity defining an overall long-
term developmental sequence or patern. For Ackerman, changes
result from preobing the unknown, rather than from a sequence of
steps toward a predetermined solution.

Ackerman takes the position that overemphasizing chronelogical
succession should be avoided because it is based on the questionable
assumpiion that cach work of art is necessarily more closely related o
its immediate predecessors than to works of an earlier stage or style.
He considers works of ar as occurring in an open system, as "a re-
pository of experiences enfering trom every direction in the artist’s
surroundings™ (1962/1967, p. 2493), from distant as well as from re-
cent past and from factors both within as well as external to the siyvle
seltf. But Ackerinan s also impressed with the similarity of sequences
and patterns of change that have occurred in very difterent cultures.
He notes a cvelical simtlarity, for exampic, in Greek, Gothie, and
Renaissance art, in which a phase of equilibrinm (usually described as
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classic) is preceded by o more formal phase and followed by a freev
period. These recurring cveles wranscend historical torces and vefleat
the artists’ attemprs 1o reline the solutions of their predecessors,
Changes are a product of the rensions in the soclety experienced by
the artisti—the tensions between the stability and securiey of estab-
lished schemes and the desire to create something unigue and differ-
ent. There is a tension between “the reproduction of exisung forms
and the invention of new ones, by necessity, not by choice™ (19627
1967, p. 228). The umique balance of the forces for stability and for
change in cach culture resulis in differential rates of change. Despite
the reservations expressed by Ackerman, Gowmbrich, Schapiro, and
others, i1 stll possible that there conld be a logical and natural
progression in cultural development 1 which the pattern ot change
of style 1s not determined by any preordained destiny, nor by a com-
mon goal, but by a hierarchical succession of complex decisions, each
made in response to prior solutions and statements.

Kleinbauer (1971, p. 33) expresses somce concern that atteimpts to
relate the visual ars 1o theories of development and progress are
attempls “to make at history a science. o create an objective and
systematic investigation of the ans.” Kleinbauer s critical of ianys
Sedlvimayr’s configinational analvsts of the 19305 a8 an aoenmpt o
discuss art history in terms of the methods of science, such as the
creation of a qualitative and historical taxonomy, and the analysis of
the principles of siructural composition. Some art historians consider
structural principles and the methods of natural science as inapplic-
able to art historical inguiry because they empey wt of s acsthetic
signilicance and integrity. But the definition of principles of strue-
wural organizauon is necessary i art historians are 1o verity formal
relatons among underlving principles in works of art, Despite his
reservations, Kleinbauer {1971) believes that there mav be some value
in the application ol the methods ol natural science to the
identification and explanation of major structural chatacteristics and
underlving compaositional principles in works of art.

Though a number of art historians express concern that a search
for a developmental progression of structural principles over large
epochs detracts from the appreciation of the creative act within its
cultural context, it is possible thar the understanding of structural
change over the history of art may, in facy, lead 0 an ncreased sen-
siuvity o facets of pardcular changes in stvle. Although ardsts in a
particular epoch struggle 1o establish changes in siyvle as alternate
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solutions to the problems posed by their predecessors and are un-
aware of the future dircction of art, this does not preclude the possi-
hility thal their revisions (ollow a logical and narural order,
characterized by increasing differennation, mtegration, complexity,
and abstraction. Changes in style as steps awayv from prior solutions
are not necessarily inconsistent with a natural developniental con-
unuum in which the stages of solution, while distinct, are sull inter-
related, progressive, and hierarchical. Contexiual {orces within a
soctety can lead to stability, rigidity, Hexibiliy, or chaos (Peckham,
196G3). Certain periods in lustory provided the sodial freedom neces-
sary for remarkable changes in sivle, others demunded stability in-
stead of change, and the social upheaval ol still other periods fostered
temporary setbacks and declines. Sensitivity to the line balance be-
wtween the forces tor stability and for change within a culture enables
the creative arust to capture the moment and to contrbute to con-
structive change and the development of artisiie style. Artistic style is
the vector that results from complex and conflicting cultural pres-
sures. Culral values and technological skills determine the potential
range of artistic expression; individual arusis explore the options
avallable wathin the range of an arustic sevle (Gay, 19741).

THE SEARCH FOR A “VOCABULARY OF FORM”
OR A “SYSTEM OF SCHEMATA”

Despite the reluctance of some art critics and historians to consider a
developmental progression i the history of an, there has been in-
creasing call for a definnion of a “vocabulary of form™ or 4 “svstem of
schemata” (Gombrich, 1960Y thar can provide a matrix through which
changes in the modes of representation can be evaluated svseemati-
cally. Most art historians stress the need o assess the formal, syneact-
ical, or symbolic dimensions, and the structural prinaples of form
and schemata through which elements are organized into 2 composi-
tion. The analysis of the formal or structural principles involved in
the representation of the form of objects and of space would be inde-
pendent ot judgments ol aesthetic value and merit (Bell, 1913; Fry,
19271, These formal or strucrural dimensions are central 10 most
concepts of style. For example, Gombrich (1960, p. 87) stresses the
need to understand the “system ol schemata™ used (o represent the
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visual world and Ackerman (1960} considers the vocabulary of formal
and symbolic elements, and the syatax by which they are orgarized
nw a compaosittion, as central concepts of style. Riegl (1901/1927)
considered artstic development as o single continuous progess in
which the transitions of major cpochs are forged in the creanon of
new forms to solve specific problems (Schapiro. 1953). Riegl found
that the definition of formal principles enabled him to appreciate
sach epoch and stvle in its own right, independent of aesthetic and
value judgments, and to study the inevitable developmental progres-
ston in art. Riegl, Wolfflin, and Dyoiik consider the history of arc as
the history of the development of the representation of space and the
organization and composition of form. The delininon of the form of
objects and the mwegranon, coherence, and harmony of pure form
are essential dimensions in act (Fry, 1928},

One of the most articulate and exiensive statements about the im-
portance of the formal dimension in the study of style is the work of
Henn Foallon (1934719483, Focillon's work cerives from Wolitlin's
and Reigl's [ormulations of the auonomous development of form.
For Focillon {1934/ 1948, p. 2) "a work of art 18 the measurce of space”
as matter, movement, and form. Form is the central modality of life,
the essence of art is the "construction ol space and matter.” Form has
an internal logic, nieaning. and nature; the metamorphosts of form is
cndless—it is the essence of stvle. The formal dimeusion of style 15
comprised of clements {its vocabulary or semantics) and a svstem of
yelationships (s syntax). Forms have inherent rules tha are deter-
mined by the nature ol our mental apparatus. But for Focillon (p. 14)
“style is not merely a state in the life of forms . . . 1t is a homogencous.,
coherent, formal environment . . . [which| give(s) birth to . . | various
tvpes ot social structure: styles obf lile, vocabularies, srates of
awareness.” [tis in the various conceptions of space that the art Insto-
rian can olserve the redefinition of form. The life of art 1s manifested
in the metamorphosis and transformaton of this central theme: the
development of fori. The development of history of forms, how-
ever, according to Focillon cannot be indicated by o “stugle ascending
line” or constant, lixed, universal posialates, bur rather by various
new geometries,

The stress on the importance of form and the conception of space
has persisted throughout arc history and is 2 major emphasis in con-
temporary art historical analysis and criticism. Susan Sontag (1961,
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p. 12), for example, states that, first and toremost, greater attention
should he given to formm in art. A descriptive vocabulary of form
would serve to limit an “arrogance of interpretation”™ that ocours be-
cause of an “cxcessive stress on content” in the study of art,

While there are many clements that must be considered in the
analysis of stvle, such as lght, shading, color, and content, most art
historians cousider the analysis of form and of space a central dimen-
sion. The emphuasis on the importance of the siructural elements of
form and space {or the analvsis of style has been a persistent theme
for most an historians, but as noted by Kleinbauer (1971, p. 19}, the
complexity of 20th century art has made scholars acutely aware of the
need 10 develop more subtle and refined analyvses of a tormal vocabu-
lary. Read (1952) has stated this position most succinetly,

1 helieve that among the agents or instriements ol haman evolution, art is
supremely importan. 1 believe thar the aesthetic {aculty has been the
means of wan's first acquiring, and then rebning, conscionsness. Form,
the progressive organization of elements otherwise chaotie, 1 given in
pereeption. Teis present inall skitls—skillis the instinen for form revealed
in action. Bevond this phyvsiological and mstinctive level, any lurther
progress in hunan evolution has alwavs been dependent on a realization
of formal vahtes. (p. 13)

This emphasis upon the study of form Is not only central 10 an
analysis of changes in stvle in the history ot art, but the development
of spatial forms 15 a central dimension (or understanding all of hu-
man cognitive activity. Throughout cvilizaton the construction of
concepts of space has been central to understanding nature. Thus,
there must be a common structure o the artist’s creation of spatial
forms and the scientist’s conceplualization of space. As discussed by
Whyte (1951), there is a basic congruence in the expression of space
and ume m the various disciphines within the aris, the sciences, and
the humanities.

The defimtion of a vocabulary of form can provide more precise
specification of the relanonships between various modifications and
revisions of modes of representation. Considerable etfort has been
devoted to deriving a vocabulary of torm from psvchological theory
and research including the study of the sequences through which
children learn to draw, the nuture of perceprual processes, and the
development of cognitive schemata, mental representation, and svm-
bol formation,
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Psychological Criteria for a Vocabulary of Form

‘There are two major tvpes of critena lor assessing changes in style.
Some art historians utilize criteria essentially intrinsic o art, while
others wtilize criteria established in disciplines independent ot are
(e.g., theories of visual percepuon, child development). Kleinbauer
(1971) discusses both these approaches 1o the study ol style as “in-
trinsic analyses”™ becavse they study the work ot art wself rather than
the cultural-social context in which rhe art was produced. But within
these intrinsic analvses. it is importgnt to distinguoish eriteria inherent
to art from concepts and constructs that have an independent validiry.
These latter 1ypes of criteria can be evaluated within their own do-
main as well as in the study ot artistic style. Art historians whose
formulations are primarily based on concepts internal to art itselt’
include Schapiro, Ackerman, Wéllflin, Ricgl, Dvofak and Hauser.
Art historians who have used concepts external to art criteria based
primarily on psychological theory and rescarch include Gombrich
(1960} and Arnheim (1934/1974) who use perceptual theory and re-
scarch; Locwy (1900/1907), Britsch (1926), Schaeter-Simmern {(19138),
and Arnheim (1954/1974) who noted 4 correspondence between as-
pects of the history of art and the sequences through which a child
learns to puitit and draw: and most recently Burnham (1971}, Ldger-
ton (1975, and Gablik (1976) who, based on Panolsky's (1924/25)
carlicr formulations of perspective as symbolic form, have utilized the
rescarch and theory about the child's development of increasingly
differentiated, aruculated, and integrated modes of mental repre-
sentation o analyze the development of artistic modes of repre-
sentation inn the history of art. Using the psychological research and
theory of Jean Plaget and other developmental psychologists, Jack
Burnham, Samuel Edgerton, and, especially, Suzi Gablik have
stressed that the psychological theory of the development of mental
representation, rather than a theory of perception, may have con-
siderable value it the siudy of the history of art. 'The development of
perception and represeniation is interrelated, but the development ot
representation (or svmbol formation) is a more extensive process be-
cause it includes the developnment of perceptual processes. Formula-
tions from a theory of mental representation will be compatible with
formulatuens denved from a theory of perception, bhur will be more
encompassing. Thus a theory of mental representation can provide a
model to account for the developrient of perspeenve as well as more



