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INTRODUCTION

In less than twenty years a number of developments have dramatically reshaped
much of what was considered as common (historiographical) values among mem-
bers of the established communities of historians of science and technology. The
intense discussions concerning a number of theoretical issues, and the subsequent
re-thinking of foundational historiographical problems, took place within a context
characterized by the impressive scholarship produced by a continual increase in the
number of scholars working in the history of science and technology, and also in the
expanded range of themes to be studied. Relevant to this was an increase in funding,
the establishment of new research centres, the availability of new academic positions,
the consolidation of professional bodies, and the launching of many well-funded
programs. Concomitantly, the proliferation of book series together with the access to
a variety of new sources, and the implementation of a multitude of projects involving
the digitalization of standard archival and bibliographical collections, all played a
major role in defining the contours of the professional community of historians of
science and the scope of the discipline.

During the same period major transformations took place in both the actual study
and the institutional contexts of the history of science and technology in a number
of countries of the European periphery. On the whole, the developments which took
place within the more established communities of historians of science and technology
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have had their ‘analogue’ in the sites of the European periphery. We have been active
participants in these developments while, at the same time, we have been critically
(re)assessing entrenched historiographical mentalities, ideologies of national grandeur
which often dominated the choice of themes and their subsequent discussions, as well
as the rhetoric of modernization which over the last decade has been the prevailing
discourse which precipitated in most of the ensuing institutional reforms.

In this paper, we examine a number of issues related to our attempts at problematiz-
ing “Science and Technology in the European Periphery, from the Scientific Revolu-
tion to the 20th century”. The concept of “centre and periphery” has been employed in
the history of science with different meanings and purposes, but not always clarified
nor differentiated. Geographical centres and their peripheries have often been estab-
lished on the basis of the cultural, economic or political predominance of the former
and the subsidiary role of the latter. We think that the deterministic and static overtones
of the idea of “centre and periphery” have to be questioned as well as other implicit
ideas associated with the transit of scientific knowledge from one region to another.
In our paper, we shall revise the different meanings of “centre and periphery” and
discuss the historical images that commonly shape the study of the scientific activity
in contexts regarded as peripheries, having specifically in mind their consequences
when addressing “Science and technology in the European Periphery”.

In doing so, we shall try to articulate the significance of the processes of appro-
priation of scientific ideas, practices and techniques through the multifarious (local)
cultural processes, to bring to surface the specificities of local sites which have had
a decisive role in knowledge production, and to underline the decisive active role
of all those whose intellectual, professional and often political interventions shaped
the processes of appropriation. Furthermore, we hope to be able to raise a number
of issues, which follow organically from such an approach and whose systematic
examination could not be carried out within a historiography which regards the
introduction of the scientific and technological ideas and practices from the centre(s)
as merely a process of transmission. We will show the rather restricted possibilities
provided by such an historiography of transmission, whose only interpretative chal-
lenge is to understand how the locals adapt to the exigencies of what is “imported”
and which is invariably considered as “new’” and “progressive”. Thus our context is
that of the active receiver, which entails a shift from the point of view of what has
been transmitted to the view of how, what was received has been appropriated.

First, we briefly discuss the received view about science and technology in the
European periphery. Then, we analyse some images concerning the relationship
between centre and periphery that are conveyed in the great majority of works. After-
wards, we point to the various difficulties which have hampered a systematic study
of the sciences and technology in the European periphery. In the second section and
in the conclusions, we attempt to articulate our differences from most of the existing
scholarship, by arguing in favour of shifting the emphasis on three methodological/
historiographical issues: from transmission to appropriation; from the perspective of
the centre to the perspective of the periphery; from the isolated study of the periphery
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to the comparative assessment of developments. In the third section three different
groups of examples are discussed: circulation of knowledge, communicating science
and technology, and popularization of science and technology.!

THE ‘CENTRE—PERIPHERY’ QUESTION IN THE HISTORIOGRAPHY OF SCIENCE

Centre and periphery are concepts which have been employed in various social
sciences, with particular emphasis in economy. The terms were largely used by
development economists in the 1950s and 1960s. They played an important role in
Immanuel Wallerstein’s model of world economy and the rise of capitalism and in
various Marxist analyses of imperialism. The concepts appeared, for example, in an
economic survey of Europe prepared by the United Nations.? In many studies, the
centre/periphery approach involves assumed images and preconceptions: it depicts the
differences in economic and political structures between the industrialized countries
and the rest of the world; it considers the countries of the centre as the suppliers of
capital and technology, while at the same time they also functioned as providers of
tourists and absorbers of migration; it regards the peripheral countries to be mainly
producers of primary resources; it emphasizes that the critical decisions pertaining
to the economic prospects of the periphery have been taken in, or strongly influenced
by the interests of the centre; it agrees that the lack of local innovation have forced
peripheries to become importers of “new products, new technologies, new ideas”
which emanated from the centres and were transferred to the periphery; finally, it
argues that the success of the enterprise is strongly dependent on having as domi-
nant political forces, those whose economic and ideological aspirations mimic their
counterparts in the countries of the centre.?

Undoubtedly the dipole centre/periphery has been quite suggestive in economics,
political science, and sociology. Much of the scholarship in colonial studies and in
“transmission studies” concerning the introduction of the sciences and technology
in countries far away from the centres, has brought out a mass of new information
and given interesting results. The bipolar distinction between centre and periphery
has proved itself useful, but incapable of capturing many salient features of such a
dipole. For example, often there are centres and peripheries, depending on the subject
one is discussing, which can be both centre and periphery; over time, a centre may
change into a periphery, and vice-versa. Finally, a single country may contain both
centres and peripheries, thereby making purely national distinctions of dubious use.
Despite such difficulties, such a division remains useful and suggestive, and we shall
use it in this paper.

Centre and periphery have also been amply used by historians of science during
the last decades.* Works referring to the European periphery have appeared in
mainstream journals and publications, while a huge and highly diversified second
category of works has been produced by scientists or historians from the periphery in
their local languages, aiming almost exclusively at audiences in the periphery.’ The
number of publications on national history of science and technology is huge and
expresses a wide spectrum of historical approaches, philosophical views, ideological
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orientations and political commitments in the historiography of science. Over the
years different writers (scientists, philosophers, historians, etc.) have written on this
topic with different purposes and for different audiences. Some national histories
were written to promote national self-esteem; in others, writers aimed to gain sup-
port for their professions or to attract young people to become interested in a career
in science; often authors preferred narrow and internal disciplinary histories while
others embedded their narrative of national science in more general accounts on the
history of literature, technology and culture. The focus of much of this scholarship
has been on the attitudes adopted by the (local) scholars when they come to deal with
the new scientific ideas and practices, which were imported into their local cultural
environment. A large number of studies regarded the scientific ideas and practices as
entities, which moved from one place to another as if they were material commodities.
The notions of ‘transfer’, ‘spread’, and ‘transmission’ referred to the same object:
ideas and practices which had been formulated and validated in the place of their
production and, then, delivered to the rest of the world. Despite important differences
and nuances in the use of these categories by the various authors, they all concur with
the notion that the role of local scholars did not transcend the ‘faithful’ reproduction
of what was received. There have also been historians who put great emphasis on the
specific dimensions conveyed to their societies through scientific activity: science
considered as a moral value and as a social prototype where technical details do not
matter. The lesson to be conveyed is that local scholars were able to conceive the
emancipating message of modern science and to spread this message by means of
a scientifically weak but ideologically robust campaign in favour of the new spirit.°

There are two areas in particular — reception studies and colonial studies — which
have had some overlap with what we are attempting to do here; yet our undertaking
is different in some fundamental ways. Reception studies are usually associated with
literature, art and aesthetics and they deal with the analysis of the different reactions by
the different publics in different localities. They point to the importance of receivers
and their varied responses to what is being received. Not infrequently, reception is
also used in the history of science.” Some reception studies black-box science, focus
mainly on the factors that affect the course of a more or less established science in
the periphery, and examine only the alterations this science underwent in order to
overcome the various constraints posed by particular environments. Various studies
on transmission of science have focused on the reception of famous scientific theories,
i.e., how the important scientific ideas (almost always produced by geniuses) were
transmitted and accepted by the scientific community. How was Harvey’s work on
the circulation of blood introduced in seventeenth-century Spain? Were early-modern
Portuguese astronomers aware of Copernicus’s heliocentric theory? What books
introduced Newtonian mechanics into the Greek educational system? Works which
attempt to answer these questions are complemented by others where the subject
matter has been Lavoisier’s chemistry, Darwin’s biology, Einstein’s relativity, etc.
In the great majority of these works, what is at stake is the “intactness” of the trans-
mitted ideas, the extent of the faithful reproduction of the “original” ideas. These
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studies attempt to examine issues as to how faithfully the new scientific ideas (and
sometimes practices) were transferred from their birthplace to the receiving environ-
ment, by enumerating the misconceptions which started to dominate as a result of
the resistance by local conservative scholars and by presenting the characteristics
of the enlightened local scholars who believed in the truth of science and fought to
replace the existing beliefs with the new “positive” knowledge. On the whole, most
of what is presented in these works is the eclectic nature of the transmitted knowl-
edge, and the resistance by conservatives counterbalanced by the persistent efforts
of the widely travelled and sometimes well-connected enlightened local scholars.
The emerging picture is that of peripheries far away from the centres, whose needs
oblige them to import new ideas, techniques and instruments in rather unsystematic
and haphazard manners, whose conservatives are threatened by what is coming
from the centres, and whose enlightened scholars are the bearers of whatever new
and radical is happening in the centres. Few, if any, of these writers historicize the
notion of ‘needs’, not to mention the ease with which they characterize protagonists
as conservative or progressive.

More specifically, most of the historical works produced in or referring to the
countries of the European periphery which examine issues concerning the introduc-
tion of modern science during the eighteenth century, move about a dipole. Each
pole has been populated by groups of historians whose historiographical choices
and interpretative attempts brought about tensions with somewhat ideological and
nationalistic undertones. One group with strong attachment to the historiography
of transmission studies for the European periphery would claim that the history of
science in the eighteenth and nineteenth centuries is in effect the history of all those
who had become the bearers of the Enlightenment in their respective societies.® This
group of historians whose work is woven around the themes of the ever-increasing
phase difference between what was happening in the (developed) centre and their
own (underdeveloped) periphery, have been challenged by a second group of authors
who tried to argue that there had, indeed, been local scholars who introduced aspects
of natural philosophy earlier than most people thought, and that society, as a whole,
showed a degree of receptivity not properly appreciated by many of those who
examine these themes. Often, the work of this group of historians, who championed
the causes of the unsung heroes, has been woven around themes of a rather glorious
national past underplayed by many historians belonging to the first group, whose
almost unconditional admiration of the centres — as has been claimed by the latter
group of historians — has disguised important local ‘firsts’. The local ideologues
of Westernization have been repeatedly accused for belittling local achievements,
while those who accused them are incriminated by the former for underestimating the
multifarious dynamics of the Enlightenment. The former characterization is unavoid-
ably schematic, but it is by no means dismissive. This scholarship has unveiled an
invaluable amount of information, unearthed new archival material, examined themes
surrounding the sciences which have been traditionally snubbed by many historians,
produced many biographies of little-known scholars, and initiated discussions which
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helped to further underline the significance of history of science and technology in
the countries of the European periphery. Most importantly, this scholarship made a
new generation of historians of science particularly sensitive to the constraints and
limitations of such an historiography of transmission and, at the same time, forced
them to re-examine these issues within the context of the problématique of the
historiography of the Enlightenment, which in the last forty years has produced a
number of emblematic works.’

“Colonial studies” is another blossoming area which has experienced deep
changes since George Basalla published his famous paper on “The spread of West-
ern science”.!? In this paper, Basalla suggested a three-stage model describing the
introduction of modern science into any non-European nation. During “phase 17,
“the nonscientific society” became a source for European science (natural history,
geography, astronomy, etc.). “Phase 2” is marked by a period of colonial science,
characterized by its dependence on the institutions and traditions of the centre and
the emergence of “colonial science” by means of those whose training, institutional
setting and research interests are largely shaped by the culture of scientific centres.
Finally, during “phase 3” the process of transference of modern science ends with “a
struggle to achieve an independent scientific tradition”,! which implies deep changes:
the overcoming of “resistance to science on the basis of philosophical and religious
beliefs”,2 the social approval of the role and place of the scientists (including funding
and encouragement by the government), the development of scientific education and
native scientific organizations, etc. The model, which was conceived as “a heuristic
device” useful in facilitating a discussion on colonial science, then “a neglected
topic in the history of science”,' has encouraged various studies and empirical work.
However, it is now clear that Basalla’s model has proved to be defective in many
issues. During the last decades, new studies have re-evaluated the standard premises
and suggested new and promising inroads into the study of colonial science.'* Some
researchers have argued convincingly that what should be emphasized is the episte-
mologically active role of the colonies as well as the dynamic interaction between
metropolis and colonies in the exchange of scientific knowledge.” In this respect,
there are many aspects in common with the study of European peripheries: colonies
and peripheries should be analysed as epistemologically active; knowledge not only
dynamically circulates among metropolis and colonies, but also among centres and
peripheries in Europe; and last but not least, as the scholarship in neo-colonial and
subaltern studies has clearly shown in the last decades, metropolis and centres have
imposed an hegemonic historiographical view on colonies and peripheries.'® There-
fore, new questions and new sensibilities, much closer to the view of “science from
below”, appear to be progressively applied to the study of colonies and also — why
not? — to the European peripheries.

But such common perceptions cannot overshadow the structural differences
between colonial studies and those about the European periphery. The study of the
sciences in the colonies presupposes a centre, in fact a well-structured centre, be it
an empire or a colonial state. Many colonial features, including scientific practices
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and institutions, are generally subjugated to the political and ideological objectives
of the ruling groups of the centre and their direct representatives in the colonies. The
political relations between countries of the centre and those of the European periphery
are usually different from the analogous relations of the colonies. These differences
are even more pronounced when concerning the military presence and the structures
of the police forces. In the colonies, there is a wide chasm between the cultural
affinities of the ruling élite and those of the rest of the population, something which
is not valid at all in the case of the European periphery. The structure of the political
institutions of the colonies and the role of education and of scholars is dramatically
different from those of the European periphery. Notwithstanding cases of scholars in
the colonies with a relative autonomy with respect to the main political and ideologi-
cal aspirations of colonial powers, the whole enterprise of scientific practices and
technical innovations is within the well-defined context of colonial politics; various
scholars in the European periphery regard the sciences and technical innovations as
an integral part of their local political, ideological, educational and even religious
agendas. What eventually dominates is the result of the confluence of these agendas,
of a synthesis of local cultural trends, often through procedures where gentlemanly
persuasion is accompanied by violent deeds, and consensual (institutional) arrange-
ments go hand in hand with undemocratic outbursts.

TRANSMISSION v. APPROPRIATION

Studies on science in the periphery have often employed the notions of “transfer”,
“spread”, “influence”, “transmission”, “introduction”, “resistance” and “adoption”.
These concepts imply a particular model for the circulation of knowledge: after being
formulated in the centres, those who use these concepts consider scientific knowledge
as a kind of commodity, which can be distributed by means of various intellectual
networks. As a result, scientific centres and peripheries are defined on the basis of
the separation of production from distribution and use of scientific knowledge. Ideas
and techniques may not all have been transmitted in a manner which preserved their
original form and full content in the centres, but what was transmitted looked very
much like what was its form in the centres. Local scholars were no more than local
agents who introduced (and most often fought hard for) the commodities produced in
far away places. In such an approach, however, there is no room to deal with another,
perhaps decisive aspect of the transmission of knowledge: that ideas and techniques
are, more often than not, transformed in unexpected and sometimes startling ways
when introduced in a different social and educational context. This is the reason
why we prefer to reorient the discussion of all the issues related to the transmission
of ideas and techniques from the centres to the European periphery in terms of their
appropriation by the multifarious cultural traditions of a specific local site during
a particular period of its history through the conscious strategies devised by local
scholars."”

A historiography of appropriation allows us to examine systematically the
particular forms of the fusion of aspects of the science and technology with local
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traditions, and the specific forms of resistance encountered by these new ideas and
techniques; the extent to which such expressions and resistances displayed local char-
acteristics; the procedures through which the new ways of dealing with nature were
made legitimate; the commonalities and differences between methods developed by
scholars at the periphery for handling these issues and those of their colleagues in the
central countries of Western Europe; the role of new scientific ideas, texts and popular
scientific writings in forming the rhetoric of modernization and national identity; the
prevailing mode of scientific discourse among local scholars; the relation between
political power and scientific culture; the social agendas, educational policies and (in
certain loci) the research policies of scientists and scholars; the shifts in ideological
and political allegiances brought about as the landscape of social hierarchy changed;
the consensus and tensions as disciplinary boundaries were formed, especially as
reflected in the establishment of new university chairs; and the ideological undertones
of the disputes, and their cognitive content. As a result, what emerges from this is a
richer and more complex picture of how science and technology were integrated in
the European periphery.

Emphasis on appropriation obliges one to examine the dynamics and the con-
ditions under which the emergence of legitimizing spaces for the new ideas and
practices became possible.'® The problem is relatively simple in cases where we
are confronted with well-discerned and clearly defined spaces such as universi-
ties, academies, museums, and cafés. But in many instances in the countries of the
periphery, one may not be able even to find such spaces. So, where shall we direct
our attention? Understanding the formation of such legitimizing spaces cannot be
achieved independently from understanding the ways resistance has been expressed.
Resistance is expressed because there is something at stake, be it cognitive, ideo-
logical, or political, and also because spaces already legitimized in the knowledge
producing process, feel the threat of invasion. Thus, the emergence of specific sites
as legitimizing spaces is closely associated with the character of the resistance to
the new ideas and techniques and the ways such resistance is counteracted. Fur-
thermore, the exclusive emphasis on understanding the formation and function of
social institutions such as, for example, patronage and the academies, is inadequate
in understanding the processes of appropriation. In some cases, peripheral societies
lack these institutions, and, as we will show in the third part of this paper, scientific
travels or teaching and popularizing science became a major source of legitimization
for peripheral scientists. The lack of an institutional framework where the activities
involving the dissemination of science and technology would be under continuous
scrutiny made often ideological, social, and political considerations the dominant
criteria for the realization of scholars’ aspirations. Thus, in trying to discern the
emergence of the multiple spaces of appropriation, or equivalently, in bringing out
the multiplicity of legitimizing spaces, professional strategies and personal agendas
become inescapably significant dimensions of these studies. Furthermore, one can
discern among scholars a spectrum of multiple practices of appropriation, such as
the management of novelties; the attempts to incorporate science in the rhetoric of
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modernization; the ways to make the new ideas become coherent with local educa-
tional values, philosophical beliefs and religious traditions; the efforts to articulate
and, subsequently, meet local utilitarian needs; the aims of popularization; and the
kind of relations resulting from patronage, travels and networking. The appropriation
of scientific ideas and practices in the periphery is, above all, a knowledge-producing
process. It is a process which helps us comprehend the particularities (and often the
idiosyncratic characteristics) of a number of discourses developed by local scholars.
In the following paragraphs, we shall analyse the practices of appropriation by paying
attention to three issues: the circulation of knowledge and scientific travels, textbooks
and scientific teaching, and the popularization of science.

APPROPRIATING SCIENCE AND TECHNOLOGY IN THE EUROPEAN PERIPHERY

1. Circulation of Knowledge

It has been argued that during the past decades the emphasis on the local, that is, on
“science in context”, has obliterated the concern for circulation, that is, for “knowl-
edge in transit”, despite the implicit assumption that science travels.' Circulation
of knowledge has been taken as a kind of mediating process, from the local to the
global, or from a multiple, varied and contingent knowledge to universal knowledge.
The circulation of ideas and practices, depending first and foremost on people, is a
fundamental component in the consolidation of scientific and technological cultures.?
Whether correspondence, books, manuscripts, or instruments are exchanged, people
are either directly or indirectly involved in this process. In all instances, travel becomes
a particularly decisive means of fostering communication between sites, which are
specific nodes in more or less extended networks. Despite a multitude of historical
studies on scientific and technological travelling, only a few have addressed travels
involving people from the European peripheries. In this context, travelling can not
only be used to help in clarifying the processes of appropriation of scientific ideas,
instruments, practices and of technological expertise, but it can also assess similari-
ties and differences in the perceptions of science and technology in some countries
of the European peripheries. Thus, travel becomes a conceptual tool to disclose the
aspects of the dynamics of science and technology which are often dismissed in the
literature.?!

In general, most travellers perceived their target destinations as centres, and their
travels were then the means of getting acquainted with the tools of modernization,
and of striving to eliminate scientific and technological asymmetries. However, this
relationship should be considered as bi-directional: scholars from the periphery chose
to be influenced by scholars from the centre, even though “peripheral” agents also
influenced the “central” characters in certain ways. Cultural contingencies and social
variability acted as constraints to be taken into consideration in the articulation of the
types of discourses produced by historical actors. Thus the concept of networking
emerges as an alternative to the opposing concepts usually taken for granted such
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as centres and peripheries. Networks are extended, more or less hierarchical and
fluid structures, which represent the mediation of ideas, practices and instruments
in between more or less faraway nodes, with their relative importance evolving
dynamically in time. Nodes may represent individuals or instruments or structures
such as institutions, travelling being regarded as a particularly interesting means of
fostering communication between nodes.

Throughout the ages, travel has had different aims and purposes. For instance,
during the eighteenth century, scholars and men of science travelling from the Euro-
pean peripheries to the centres sought to participate in the Republic of Letters. Such
was the case of the Portuguese estrangeirado Correia da Serra, who after spending his
youth in Italy, returned to Portugal but soon after travelled to England and France, in
order to look for congenial intellectual environments in which his botanical ideas could
flourish.?? On the contrary, Greek scholars of the eighteenth century, who lived in the
Ottoman Empire, did not actually travel “abroad”, but they visited places inhabited
by Greek-speaking populations or Greek communities, extending from Macedonia
to Padua and from Venice to Leipzig. It appears that many of them were interested
in participating in the many discussions focused around a number of fundamental
issues of what came to be known as Newtonianism.?

The nineteenth century re-contextualized the idea of travel in the framework of a
growing professionalization and specialization in the sciences. Travelling, like travel-
lers, was reshaped, and evolved into a more professional and specialized endeavour.
Such was the case of the travellers of the Catalan textile industry, who were funded
by the Catalan Trade Board, the Spanish Junta General de Comercio y Moneda, or by
private firms. They headed mainly towards France where historical agents aimed at
learning new skills of their trade.? Travellers had various motives, which influenced
the choices made during their journeys as well as the results they obtained. In some
cases, they were part of an institutional framework or were sponsored by different
types of institutions; in others they travelled by their own initiative and at their own
expense, including the cases in which there were simply no local organized struc-
tures supporting their wanderings. While the Spanish pensionados travelled abroad
sponsored by private, local or national institutions, having well-defined targets, the
Portuguese estrangeirados were seldom sponsored by state or official institutions
and never funded by private ones.”

As far as results are concerned, institutionally financed travels resulted in official
reports, which, however, had varied impacts depending on the characteristics of the
recipient culture. In some cases these reports provided the basis for the implementation
of new policies and economic initiatives; in others their impact was reduced despite
the efforts of local élites willing to promote change.?® After the last quarter of the
nineteenth century, scientists who eventually acquired university positions travelled
extensively. Many acquired their specialties in prestigious centres, and used their
contacts to send their associates and students there. Of immense importance were
the various attempts to establish new disciplines in the peripheries, at universities or
elsewhere. Especially in the case of the social sciences and humanities, where none
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of the initiatives unfolded without intense reactions, there were initially attempts
to “copy the centre” which eventually evolved into more intricate and amazingly
varied strategies of legitimating and establishing the new disciplines. The presence
of prestigious scholars from the centre, the emphasis on the publication through the
translations of standard books, teaching rather than research, and the study of local
themes which were politically and ideologically uncontroversial, were some of the
means used for the further entrenchment of the new disciplines. '

2. Communicating Science and Technology

Most existing scholarship elaborates on a particular typology of the scholar-scientist
of the periphery: compared to colleagues in the centre who create knowledge, the
latter is perceived primarily as an agent whose role is to communicate “ready-made
knowledge” received from the centres through popularization and/or education. Such
an approach exists in the antipodes of what we wish to convey in this paper. Scientific
teaching in the peripheries cannot be considered as an act of passive transmission
of knowledge, but as one of the instances in which scientific knowledge is appropri-
ated. Moreover, since in various European localities there has never been a Newton,
nor a Lavoisier, nor a Darwin, the everyday task of science teachers and professors
has been particularly relevant in the communication of science. Furthermore, the
educational agenda of scholars played a rather decisive role, since the appropriation
of the sciences was almost exclusively carried out within educational institutions and
often in reference to the issues pertaining to education. Such a variance with respect
to the norms of the European centres has often been ascribed to an uneven scientific
competence, or a “watering down” of science at the periphery. Such an interpretation
is rather difficult to be argued for, if one’s context is the “receiving culture”, instead
of an approach that is almost wholly determined by an exclusive emphasis on the
notion of transmission.

The focus on teaching practices in the scientific peripheries can shed light on how
skills and material culture are transferred and appropriated in both the experimental
and the theoretical sciences. Teachers and students are active agents in creating
scientific knowledge, and teaching becomes a multidirectional activity that implies
a strong interaction of all participants. Scientific teaching, much like in the centres,
is an activity located at the intersection between scientific knowledge and peda-
gogical views that have always come under strong social, political, and ideological
pressures.?® Scientific education encourages the circulation of knowledge not only
among individuals and groups of the same society, but also from one geographical
context to another. When moving from centre to periphery (or from periphery to
centre), textbooks and other pedagogical resources are introduced in new social,
political and ideological contexts, so that practices of adaptation and transformation
are commonly developed to fit them to new settings. When scientific ideas are intro-
duced and appropriated in the periphery through educational models, it is often the
case that local actors reinvent them, bringing to the fore the non-linear interactions
between the different forces and historical actors who participate in the moulding
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of scientific education.

Scientific textbooks can offer hints about this intricate space, because they are
located in a crucial crossroads among the multiple and diverse factors and actors
that shape educational practices. Authors with particular backgrounds write scientific
textbooks, which are produced by printers using different technological means and
sold by publishers and booksellers in specific technical, economic and commercial
contexts. Moreover, textbooks are read and used by a great variety of audiences with
different aims, expectations and reading practices. By analysing this particular variety
of historical actors, and paying attention to a broad range of almost unknown sources,
one can examine issues which would be rather difficult to study otherwise: the dif-
ferent and selective appropriation of scientific novelties in educational practices; the
topography of scientific disciplines; their changing identities and interrelationships;
the emergence of research schools in the periphery; the role of translators and the
consequences of translations; the images and didactical uses of experiments and
paper tools in classrooms; and the configuration of genres of scientific literature in
the periphery.?

Textbooks are also closely associated with the emergence and consolidation of
scientific disciplines, since they serve to stabilize shared knowledge and practices
in a research field. Textbooks have been regarded as uncontroversial vehicles of
“normal science” and they “define the legitimate problems and methods of a research
field”.2® Of course, the identity of a scientific discipline is far from being static — it
is frequently defined (and redefined) through research articles and popular treatises,
public lectures and textbooks. But the formation of the identity of disciplines is also
influenced by the adopted pedagogical methods and the translation of textbooks. In
this context, local teachers and audiences played an often unacknowledged but rather
important role in legitimizing the cognitive autonomy and, at times, the institutional
expression of the new disciplines. The study of textbooks provides us with clues about
the changing relationship between disciplines such as physics and chemistry, biology
and medicine, astronomy and mathematics, or the emergence of new fields such as
biochemistry, molecular biology, and quantum chemistry. Furthermore, the analysis
of textbooks can unveil how scientific communities perceive “scientific revolutions”
and how textbook writers accommodate the novelties in their pedagogical works.>!

Some research schools have emerged alongside the use of new scientific instru-
ments or new scientific practices. Studies on the scientific peripheries may provide
new resources to examine the problems associated with the replication of experi-
ments, the standardization of measures, new scientific instruments, or the spread
of new instruments, scientific models and paper tools. The analysis of how “tacit
knowledge” circulates or how communication networks are established in peripheral
communities underlines the role of the spread of new instruments, and the emergence
of unforeseen new uses and meanings that are created in the contexts of appropria-
tion. The new uses of scientific instruments in the periphery are generally moulded
within the social, political and intellectual contexts in which they are appropriated,
as well as by the pedagogical setting in which the new device, model or diagram is
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taught to a new generation of scholars.*

Textbooks and pedagogical practices are also ingredients in the emergence of
research schools in the European periphery. One of the key processes in forming
a research school is by the transfer of theoretical and practical knowledge from a
master to a pupil. Higher education centres provide shared curricula and training
programs which produce common styles of thinking or similar experimental skills
for a large group of students. The development of research schools also depended on
other forms of the transmission of scientific knowledge, such as an apprenticeship
with older and charismatic scientists, the collaboration with colleagues, departmen-
tal seminars, or informal discussions at the laboratory bench. In this sense, local
textbooks and peripheral teaching institutions might contribute to the emergence of
a peculiar culture of precision or a common outillage mental. The study of research
schools can bring into the forefront a bulk of forgotten autobiographical documents
(lecture notes, letters and other sources) and provide a more multifaceted picture,
for example, of how local educational settings produced particular subcultures of
scientific practice.®

Many historians nowadays acknowledge that the practices of translation are fre-
quent not only in the periphery, but also in the scientific centres. In the European
periphery, translations comprise a substantial part of the process of production of
scientific books. In many histories of the sciences, the study of translation is employed,
if at all, as a bibliometric indicator of the success of a book. The interventionist
role of translators has been largely neglected in spite of the evident and substantial
changes they often introduce in the books. By introducing notes, additions and new
titles and structures, translators have played a significant role in forming the identi-
ties of popular books. These changes and amendments often offer data about their
intended audiences and, perhaps, help us understand why some translations have
become best-sellers with multiple editions in a local context, while the same books
intended for the same type of audience had a totally different trajectory in different
settings. The changes of meaning and the processes of cultural relocation associated
with translations have rarely been taken into account by historians of science who
study the sciences in the periphery. Studies on translation offer information about
who translated what and for whom, when and why. The study of these issues can only
help to articulate the multiple and constrained creativity of translators, the different
types of translators (casual, erudite, professional, vocational, conjectural, etc.) and
their different views about what must be regarded as a “good translation”.>*

Textbooks are examples of a genre of scientific literature, thus their writing implies
assumptions and (more or less) stable conventions, which are shared by readers, pub-
lishers and authors about what is (and what should be) a textbook. These assumptions
and conventions are, however, locally dependent and change over time. For example,
eighteenth-century textbooks might not be easily distinguishable from encyclopaedias
and popular science books.* Historical actors always negotiate boundaries separating
genres and conventions, so their salient characteristics are locally and historically
dependent. The study of scientific journals, dictionaries, encyclopaedias, popular
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science books, textbooks, etc. in the periphery can offer new insights on the emergence
of new literary genres in science and their relationships, changes and redefinitions
over time and from one place to another.

3. Popularization of Science and Technology

Recent discussions concerning the historiography of popularization have shown
the ambiguities of the concept of popularization. More flexible concepts, such as
“science communication strategies”, “knowledge in transit” or “expository science”
have been suggested as possible alternatives.* It has been convincingly argued that
the practices and sites of popularization can tell us a lot about the particularities of
specific local contexts, and they should be carefully analysed in case studies of the
European periphery.’” Are there international strategies of popularization — exhibi-
tions, theatres, popular magazines, books — which acted historically as standard
patterns everywhere, or perhaps were any of these practices “different” in any specific
local contexts? For instance, how can we compare — in terms of science and tech-
nology — international exhibitions such us those of London, Cork, Copenhagen and
Lisbon? Was the Urania scientific theatre the same in Berlin as in Budapest? Were
Flammarion’s books appropriated in the same manner when published in different
countries? And once in a specific peripheral context, how did the different social
classes appropriate these popular scientific products??®

Furthermore, teaching and popularization practices in the periphery are excel-
lent examples of knowledge in transit and they tell us a lot about the features of a
specific local context. The study of these processes includes the study of the local
actors involved in teaching and popularizing science, their international connec-
tions and the character of their particular enterprise in the periphery. In many cases,
their teaching and popularizing activities were closely connected. The criteria for
choosing a scientific subject to be popularized in conjunction with strategies and
agendas of publishers and booksellers and the implicit epistemological attitudes of
the intended audiences provide interesting insights for reconstructing specific prac-
tices of appropriation. The study of these issues has recently become possible due
to the voluminous primary sources devoted to popular science that can be found in
any archive, library or antiquarian bookshops in the periphery.*

Two short comments about the popularization of science and technology in the
European periphery are in order. First, the dominating presence of amateurs. Local
scholars who were considered as professionals — medical doctors in the eighteenth
century, or chemistry and physics university professors in the nineteenth — devoted
part of their efforts to establishing close collaborations with local amateurs, even
in the twentieth century. In turn, amateurs often established specific alliances with
emerging professionals. This also applies to what was considered as a scientific
periodical in the periphery, which had a rather ambiguous role, it often being in
the fringes between popular and expert knowledge. Secondly, popular science was
often used by local scholars in order to draw a strategy of professionalization or
legitimization of specific theories and viewpoints, and even disciplines. Under the
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banner of the utilitarian virtues of science to be applied to arts and manufactures,
academies, agricultural societies, libraries, and clubs used to organize frequent open
sessions that gathered a large range of audiences, and the speakers did not draw a
clear distinction between expert and lay accounts. In this sense, popular science was
a significant part of the rhetoric of modernity. However, in some cases, the tension
between useful science versus science for leisure seems to be at the heart of many
controversies, and perhaps the strong emphasis on utility made the public image of
science particularly vulnerable in the periphery.®

CONCLUSIONS: EUROPEAN PERIPHERY AS A PERSPECTIVE

In discussing a number of issues revolving around science and technology in the
European periphery, we have shown the inherent historiographical limitations of
two of the main presuppositions most widely used by the great majority of those
who have studied these problems: that ideas and practices were transmitted from
the centre to the periphery, and that such transmissions took place from an “active”
community of scholars in the centre to the “passive” receivers of the periphery. If we
were to talk in terms of the ultimate aim of our paper, this would be to move away
from thinking in terms of dipoles, which are implicit in the common usage of the
centre—periphery dichotomy. All the more so, since there certainly are value judge-
ments intrinsic to the dipole itself. Such values may imply that what is happening in
the centre is “better”, “superior”, or even “progressive”. These are highly problematic
values, which may be trapping us into methodologies and historiographical choices,
leading to deadlocks and vicious circles. If intrinsic to the specific model of centre and
periphery are some value judgements, and if these judgements are quite decisive in
forming aspects of the methodologies we develop for the study of these issues, then,
perhaps, these methodologies have limitations which may not allow the systematic
treatment of a number of questions.

One becomes conscious of a much richer and, certainly, less naive picture of
the science and technology at the European periphery, if, as we have argued in this
paper, one studies these problems from the point of view of a locality whose active
scholars have been articulating strategies of appropriation of ideas and practices.
Peripheral regions do not appear to be the receivers of the watered down versions of
what was created in the centres, nor were they inhabited by some kind of idiosyncratic
automatons who would follow instructions of what to do with the received ideas and
technologies. Simply put, the establishment of new ideas, theories and practices was
not only the result of overcoming local resistances, but, more importantly, these were
adopted and appropriated within local cultural, ideological and political frameworks,
and often expressed through discourses containing a number of novelties.

In order to study these strategies of appropriation and the ensuing practices,
historians have to pay more attention to cultural affinities, dispositions for adoption,
and resistances. In many cases, local scholars formed their discourses by trying to
comprehend such affinities of their local culture for the new ideas, worldviews and
even techniques. They did their best to take advantage of social and cultural disposi-
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tions for adoption, and in equally significant manners, they tried to take into account
the potent proclivities to resistance, ever present as part of the very same society and
culture which instantiate the dispositions for adoption. While forming their discourses,
local scholars were particularly sensitive to the kinds of resistances they would meet,
and hence, such potentialities had to be taken care of by these scholars before making
public what they were attempting to do. Hence, potent proclivities rather than actual
resistances turned out to be quite decisive in forming discourses.

The previous discussion shows that the concept of “centre and periphery” conveys
different meanings: geographical, cultural, economic, political, etc. We have argued
that the use of the geographical image alone conveys a static and deterministic idea
of the issues discussed in the paper. However, periphery and centres involve dynamic
relationships, whose main features can substantially change, so sites regarded as
periphery in the past can be perceived as centres in the future. Moreover, European
periphery is more than a geographical and cultural context: European periphery is
also an historiographical standpoint. Starting from the periphery (or, better, standing
on the periphery) might offer a clearer view over the intricate ideological constructs
which accompany the establishment of science and technology, and at the same time,
unveil their socio-political dimensions. It is often the case that what appears as a
coherent whole of ideas or well articulated practices when it is seen from the point of
view of the centre, is entirely disassembled when it reaches the European periphery
and becomes an issue of intense philosophical and political debate. An “imported”
framework of ideas and practices does not necessarily bring about the consensual
stability that had been achieved in the centre. Quite the contrary: what is introduced
can produce rather dynamic instabilities, which entail the possibility of examining
these processes in terms of appropriation rather than of transmission. Within this
approach, a large amount of unexplored sources can be analysed through the study
of the means and modalities of appropriation, thereby shedding light and enriching
current historiography of science. In particular, studies focusing on travels, forms of
scientific practice and teaching, scientific controversies and on ways of communicat-
ing science in the European periphery have raised interesting questions, and provided
clues to the re-examination of historical and historiographical issues. These sources,
when analysed from the perspective of appropriation, constitute an additional resource
available to the historian of science interested in understanding the cultural relevance
of science to society in multiple contexts and different historical periods.

It should also be stated that in examining the sciences and technology in the
periphery, notwithstanding serious asymmetries among the different peripheries,
our long-term aim is to try to articulate the various similarities which might help
us in the conceptualization of a notion of European periphery that would transcend
the centre—periphery dipole.* Of considerable weight in such an approach has been
the emphasis on the political rather than the social in the criteria for choosing to
appropriate a particular theory or practice; on the personal networking (as opposed
to institutional backing); on the immediate applications (as a kind of quick-fix);
of the fluidity of institutional structures; on the blurring of dichotomies (the same
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individual performing different tasks usually associated with the scientist, teacher
or popularizer); and of the rhetoric of modernization. By raising such issues, while
using analytical tools and historiographical concepts stemming from mainstream
international historiography of science, we hope to be able to (re-)examine some old
themes, to pose new questions, to enrich the hegemonic historical accounts tradition-
ally being articulated with the model of centre and periphery, and at the same time
to critically challenge these accounts.

It should, finally, be mentioned that our enterprise has an explicit quasi-political
purpose. Greece, Portugal and Spain have had long periods of undemocratic and
dictatorial governments, and it is only within the last thirty years that social institu-
tions have acquired the degree of stability characterizing modern European societies.
Within this period the universities have gone through deep and lasting changes and
the humanities and social sciences have been blooming to a degree that no one could
have imagined a generation earlier. Though the distortions of the past still make their
presence felt, at the same time a very large number of younger scholars are dynami-
cally involved in the intricate procedures of drawing and consolidating disciplinary
boundaries for many subject matters, while defining the identity of the relevant scien-
tific communities. Membership of the European Union has undoubtedly accelerated
these processes, and at the same time has put on the agenda all the complex issues
resulting from the relationship of the local to the “European”. Between the uncritical
Europeanization of everything so dear to the messiahs of the Unified Europe, and the
ideology of those who react to such a spectre and entrench themselves in the dubious
legitimacy of notions like the intrinsic incompatibility of the various localities in
Europe, there is, we believe, a third way whose repercussions in the historiography
of science and technology we attempted to outline in this paper.
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