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1.0 Paradigms and scientific activity:
the legacy of Thomas Kuhn

The Greek root parddeigma means “model, example,
norm,” which, in an extensive and generic way, the
North-American physicist and science “historian/so-
ciologist” Thomas Kuhn recovered in his book The
structure of scientific revolutions (1 ed. 1962), making
the concept of paradigm compulsory in the epistemo-
logical debate about the internal and social dynamics
of “normal science.” It is, therefore, only natural that
we begin this paper by referring to the sense given by
Kuhn, which others have appropriated, to the present
time. In fact, with regard to the scientific field of
Documentation-Information, the proposal launched
by Rafael Capurro in 2003 has special relevance here
and needs to be confronted with the words of Kuhn,
collected in his seminal work.

It is important to understand if the author wanted
to give the word "paradigm” the meaning of theory or
a theoretical perspective designed by a scientist and
espoused by one or more disciples in the midst of a
multiple range of interpretation and experimental pos-
sibilities, or if, on the contrary, it corresponds to
something more stable, homogeneous, and profound.
Interestingly, the answer to this question emerges in
the first chapter of “The route to normal science”
(Kuhn 2000, 29-42), in which, at one stage, we read:

Aristotle’s  Physics, Ptolemy’s Almagest, New-
ton’s Principia and Optics, Franklin’s Electricity,
Lavoisier’s Chemistry and Lyell’s Geology — these
and many other works served for a time implic-
itly to define the legitimate problems and meth-
ods of a research field for succeeding generations
of practitioners. They were able to do so because
they shared two essential characteristics. Their
achievement was sufficiently unprecedented to
attract an enduring group of adherents away
from competing modes of scientific activity. Si-
multaneously, it was sufficiently open-ended to
leave all sorts of problems for the redefined
group of practitioners to resolve.

and (Kuhn 2000, 30):

Achievements that share these two characteris-
tics I shall henceforth refer to as ‘paradigms’, a
term that relates closely to ‘normal science.” By
choosing it, I mean to suggest that some ac-
cepted examples of actual scientific practice —
examples which include law, theory, application,

and instrumentation together — provide models
from which spring particular coherent traditions
of scientific research .... The study of paradigms,
including many that are far more specialised than
those named illustrative above, is what mainly
prepared the student for membership in the par-
ticular scientific community with which he will
later practice. Because he there joins men who
learned the bases of their field from the same
concrete models, his subsequent practice will
seldlom evoke overt disagreement over funda-
mentals.

Inseparable from the notion of paradigm, in the
Kuhnian analysis, is the notion of “normal science”
understood as a very determined activity, but that need
not be wholly determined by rules, and hence the no-
tion of “shared paradigms” that are sources of coher-
ence to the traditions of normal research: “Rules, I
suggest, derive from paradigms, but paradigms can
guide research even in the absence of rules” (Kuhn
2000, 66). We therefore have to understand that “nor-
mal science” is the activity that solves “puzzles;” it is a
cumulative enterprise, “eminently successful in its aim,
which is the steady extension of the scope and preci-
sion of scientific knowledge” (Kuhn 2000, 77). It
therefore fits the usual idea we have of scientific work,
and, in this sense, does not include the discovery of
“novelties of fact or theory; and when successful, finds
none” (Kuhn 2000, 77), that is, “normal science” is
driven by a stable paradigm and continues in its path
not without discoveries and new theories, but without
causing an immediate revolutionary effect on the pre-
vailing status quo. There will come a time, however,
when the scientific revolution will occur, and then a
shift in paradigm is required (Kuhn 2000, 192):

The transfer of allegiance from one paradigm to
another is a conversion experience that cannot
be forced. Lifelong resistance, particularly from
those whose productive careers have committed
[sic] them to an older tradition of normal sci-
ence, is not a violation of scientific standards
but an index to the nature of scientific research
itself. The source of resistance is the assurance
that the older paradigm will ultimately solve all
its problems, that nature can be shoved into the
box the paradigm provides.

Still, to say that resistance is inevitable and le-
gitimate, that paradigm change cannot be justi-
fied by proof, is not to say that no arguments are
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relevant or that scientists cannot be persuaded to
change their minds. Though a generation is
sometimes required to effect the change, scien-
tific communities have again and again been
converted to new paradigms.

By the examples given, Kuhn emphasises under the
term “normal science” the exact sciences, and, in par-
ticular, the natural or “hard sciences;” however, we
know that the success of this test is also reflected in
the impact it had in other scientific and even profes-
sional fields. Evidence of the impact achieved is the
interesting postscript dated 1969, in response to ex-
isting critique and comments. We have a timely clari-
fication on the notions of paradigm and scientific
community. The relationship between both is very
narrow: paradigm is what the members of a commu-
nity share; and, in turn, a scientific community con-
sists of practitioners of a specialty discipline—“To an
extent unparalleled in most other fields, they have
undergone similar educations and professional initia-
tions; in the process they have absorbed the same
technical literature and drawn many of the same les-
sons from it” (Kuhn 2000, 220). A further explana-
tion derives from this and deserves to be highlighted.
It has to do with the transition from a pre- to post-
paradigmatic period during the development of a sci-
entific field (Kuhn 2000, 222):

Before it occurs, a number of schools compete
for the domination of a given field. Afterward,
in the wake of some notable scientific achieve-
ment, the number of schools is greatly reduced,
ordinarily to one, and a more efficient mode of
scientific practice begins. The latter is generally
esoteric and oriented to puzzle-solving, as the
work of a group can only be when its members
take the foundations of their field for granted.

The details of the afterword are sufficient for the pur-
pose of this paper: to justify proposed paradigms for
the scientific field of Documentation-Information,
which is a part of a scientific group that is different
from the one included under the notion of “normal
science” as espoused by Kuhn. It is true that we can-
not say at the outset that the Social and Human Sci-
ences will be excluded in this essay from the operative
characteristics of “normal science” governed by para-
digms and subject to scientific revolutions. However,
we must remember the “genetic uniqueness” of these
sciences that places them on the sidelines of the de-
bate, depriving them even of the minimum scientific

status. Michel Foucault, referring to the human sci-
ences, was peremptory (Foucault n.d., 476):

It is useless, then, to say that the ‘human sci-
ences’ are false sciences; they are not sciences at
all; the configuration that defines their positivity
and gives them their roots in the modern epis-
teme at the same time makes it impossible for
them to be sciences; and if it is then asked why
they assumed that title, it is sufficient to recall
that it pertains to the archaeological definition of
their roots that they summon and receive the
transference of models borrowed from the sci-
ences. It is therefore not man’s irreducibility,
what is designated as his invincible transcen-
dence, nor even his excessively great complexity,
that prevents him from becoming an object of
science. Western culture has constituted, under
the name of man, a being who, by one and the
same interplay of reasons, must be a positive
domain of knowledge and cannot be an object of
science.

Following Foucault, the transposition of the debate
on paradigms to the Social and Human Sciences, and
in particular to the Documentation and Information
Sciences, commonly understood as belonging to this
more general field, would, from the outset, be
blocked. And if this has not been the case, it is be-
cause there has been an inability to refute Foucault
and to resist the academic interests that have ulti-
mately imposed an opportunistic consensus on ac-
cepting a relative or relativised science, subsumed in
comfortable and vague interdisciplinarity.

2.0 Profession, science and paradigms in
the field of documentation-information

It is not our purpose here to analyse this interesting
topic in detail, just to point out that we have chosen
a different path—we find it appropriate and useful,
along with Rafael Capurro and even José Maria
Izquierdo Arroyo, to bring into our professional
field the operative concept of paradigm and its im-
plementation, because we accept the assumption that
our field of work is also scientific (Silva and Ribeiro
2002; Silva 2006). We have therefore overcome Fou-
cault’s argument using a rather unknown and little
discussed methodological proposal, but which is es-
sential to the perspective we have been construct-
ing—it is the qualitative and quadripolar research de-
signed specifically for the social sciences (general and
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applied) by the Belgians, Paul De Bruyne, Jacques
Herman, and Marc de Schoutheete (1974). We only
refer to it to understand that the paradigmatic pro-
posal, as opposed to the proposals of Izquierdo Ar-
royo and Capurro, which will be characterised ac-
cording to the dimensions of training, research and
professional practice in the next section, cannot be
based on empty grounds; on the contrary, it has epis-
temological grounds.

We will then begin to analyse the possible para-
digms that enable the evolution and scientific matura-
tion of the Documentation-Information field, with
regard to which we need to clarify an elemental aspect.
These two terms are generally used to designate an
area of scientific study that, according to the episte-
mological perspective adopted, aggregates either sev-
eral disciplines or a single discipline. If the perspective
is “cumulative or fragmentary,” which is still prevalent,
the terms cover disciplines related to each other, but
are seen as independent because they correspond to
well-defined occupations (in this sense, profession
and science are confused), which were formed and
consolidated at least from the early 19" century, such
as Librarianship, Archives, Documentation, and In-
formation Science (or North American Information
Science). If, in contrast, the perspective is the “evolu-
tionary” one, although in minority, but which we
clearly endorse, these disciplines, to which we can add
Museology, share key (and instrumental or organisa-
tional) aspects of the same object of study (informa-
tion recorded in any type of medium and converted
into a document). They are therefore permeable to a
transdisciplinary dynamic that aims to achieve a new
stage (paradigmatic and scientific), in which a unified
discipline emerges (resulting from the interpenetra-
tion and fusion of several practical disciplines), capa-
ble of preserving a strong interdisciplinary vocation,
without being limited to the status of “interdisci-
pline.” This would mean an unstable set of dissociated
disciplinary contributions that are linked and work
towards solving problems, but which refuse to evolve
into more natural or demanding forms of interaction
or integration.

In a large-scale study on the contributions of Paul
Otlet to Information Science, called La Organizacion
documental del conocimiento (1995), José Maria
Izquierdo Arroyo raises three paradigms from the
thoughts of the Belgian visionary, founder of Munda-
neum and author of Traité de la Documentation (1934)
(Levie 2006), namely: the Librarianship or pre-docu-
mentary paradigm (BP); the current paradigm or the
Normal Science of Documentation (NSD); and the

semiotic-documentary or inter-documentary para-
digm (SDP). These are the three paradigms that
Izquierdo Arroyo distinguishes according to the his-
torical sequence they have had and in relation to the
seven phases of traditional research (Izquierdo Arroyo
1995, 19-20):

0. Conservacién fisico-topolégica de documen-
tos; 1. Acopio pertinente y exhaustivo de
documentos; 2.* Lectura de cada documento de
1.% 3.2 Segmentacién interna de cada documento,
produciendo fichas-citas (textuales, o condensa-
das) depositables en un fichero; 4.* Esquemati-
zacién de segmentos tomados de 3.% 5.* Cotejo
y contrastacién de segmentos y/o de esquemas
teéricos derivados de su sintesis (3.%/4.%); 6.
Creatividad: establecimiento de nuevas rela-
ciones, combinaciones, etc., para la elaboracién
de nuevos documentos, a partir de 5.*”

For this author, the first paradigm (BP) corresponds
to the “grado cero de la Documentacién” and covers
only “una ordenacién de documentos en el “espacio
fisico” (the “espacio documentério,” en tanto que los
otros dos paradigmas actian ya sobre la idea de
“espacio documental;” the second paradigm (NSD),
classified under Documentary Linguistics, only pro-
vides the action of the documentalist in the first
phase, the remaining tasks being the responsibility of
the researcher; and the aim of the third new para-
digm is that phases 2 to 5 (and in some way phase 6)
be developed by the new documentalist, providing an
“espacio documental continuo” (Izquierdo Arroyo
1995, 20-21).

Although Izquierdo Arroyo does not take time to
explain the operative concept of paradigm, he does
firstly analyse in detail the idea of Paul Otlet, who is
seen as the founder of a science completely separate
from Librarianship and Bibliology of the 19" cen-
tury. And in this sense, as a second comment, the
creation and institutionalisation of Normal Science
of Documentation (it seems reasonable to assume
that the normal adjective may be used in a sense very
similar to that used by Thomas Kuhn) clearly corre-
sponds to a new scientific-professional paradigm, al-
though limited in its actual endorsement of scien-
tificity. Third and lastly, the full correspondence be-
tween the research activity (science) and the activity
of the modern documentalist, capable of taking the
visionary ideas of Otlet to the ultimate conse-
quences, who distinguished documentation and in-
formation, and introduced hyperdocumentation long
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before the context of hypertext emerged. We there-
fore have paradigms that refer solely and largely to
the work and activity of Paul Otlet. Archives and
Museums, as well as the “heterodox idea” that, de-
spite the theoretical and practical developments em-
bodied in the Traité de la Documentation: le livre sur
le livre, there was no radical change from the previ-
ous bibliological doctrine from a technical and in-
strumental point of view (describing, cataloguing and
locating a book), are elements that were excluded
from this author’s paradigmatic analysis.

The position defended by Rafael Capurro, follow-
ing his own line of thought, in which Documenta-
tion Science is seen as a precedent discipline, simi-
larly to Librarianship, was put forward at a 2003 con-
ference available at his website. It is a very interesting
text with a variety of topics worthy of discussion and
reflection, but we have little room to do so in our
paper. We thus have to focus on the part in which he
applies the concept of paradigm to Information Sci-
ence. And it is very important to understand how he
introduces Kuhn’s operative concept:

As the word paradigm indicates — from the
Greek paradeigma = exemplar, show (déiknumi)
something with a reference (pard) to another —
the paradigm is a model that allows us to see
something in analogy with another thing. Like
any analogy, there comes a time when its limits
are evident, producing a crisis or, like in scien-
tific theories, a “scientific revolution,” in which
we drift from the “normal science” to a “revolu-
tionary” period, and then to a new paradigm.
Kuhn identifies the existence of a “pre-paradig-
matic situation” in which scientific progress is
not made, as would be the case of the social sci-
ences, and also information science. David Ellis
is right when, taking on the Margaret Master-
man’s critique of Kuhn, he shows that both the
situation of dualism and the multiplicity of para-
digms are not necessarily signs of a pre-
paradigmatic scientific state, rather characteris-
tics of normal science (Ellis 1992). In other
words, the dichotomy between “normal science”
and “revolutionary period” is too schematic if we
consider that the crises, ruptures, errors, misun-
derstandings, misconceptions, analogies, empiri-
cal data, concepts, hypotheses, doubts, setbacks
and dead-end searches, as well as institutions, in-
struments, visions and passions that support, so
to say, the cognitive processes, constitute the
very core of it, partly latent and partly explicit,

of the entire scientific field, because success or
the prevalence of a scientific paradigm is always
partly constrained by the social structures and
the synergy factors, including events outside the
scientific world, the multicausal effect of which
is not only difficult to predict, but also to ana-
lyse a posteriori.

Capurro’s thesis, according to his own words, is that
Information Science emerged in the mid-20th century
with a physical paradigm confronted by an idealistic
and individualistic approach, which, in turn, was re-
placed by a pragmatic and social paradigm, named al-
ternatively by Jesse Shera and his collaborator, Marga-
ret Egan, as “social epistemology” (1961, 1970).

Looking at them more closely, and starting with the
physical paradigm, we see that at its root lie the
“Mathematical Theory of Communication” by Claude
Shannon and Warren Weaver (1949) and “Cybernet-
ics” by Norbert Wiener (1948), wherein there is some-
thing, a physical object that a sender transmits to a re-
ceiver. This paradigm, applied to the field of Informa-
tion Science, excludes “nothing less than the active
role of the knowing subject, or to put it more con-
cretely, the user, in process of recovering the scientific
information, in particular, as well as in the informative
and communicative process, in general. Not coinci-
dentally, this theory refers to a 'receiver' of the mes-
sage. It is not surprising that the limits of this meta-
phor have led to the opposing paradigm, the cognitive
paradigm” (Capurro, 2003). A paradigm proposed by
Bertram C. Brookes (1977, 1980) and influenced by
Popper’s three worlds ontology (the physical world,
the world of mind or psychological states and the
world of the intellectual contents of books and docu-
ments, in particular of scientific theories):

Brookes subjectivises, so to speak, this model,
in which the intellectual contents form a sort of
a network that exists only in cognitive or men-
tal spaces, and calls these contents “objective
information.” Given its potential cognitive na-
ture for a knowing subject, it is not surprising
that Peter Ingwersen tries to integrate in a dy-
namic way the lost object of that cognitive
paradigm without a knowing subject, which is
the user (Ingwersen 1992, 1995, 1999). But de-
spite this social emphasis, his perspective re-
mains cognitive in the sense that we try to find
out how the informative processes transform or
not the user, understood, first, as knowing sub-
ject having the “mental models” of the “exte-
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rior world” that are transformed during the in-
formational process. Ingwersen takes elements
of the theory of “anomalous state of knowl-
edge” - ASK, developed by Nicholas Belkin and
others (Belkin 1980; Belkin, Oddy, Brooks
1982). This theory assumes that the pursuit of
information has its origin in “need” that arises
when there is the anomalous state of knowl-
edge, in which knowledge within the reach of
the user, to solve the problem, is not enough.

The third paradigm— pragmatic and social—is a re-
action against the cognitive, that is, against the idea
of considering information as disconnected from the
user, constrained by the world in which it actually
stands and acts. Capurro cites Bernd Frohmann in
his critique of the cognitive paradigm, considering it
idealist and asocial, and suggests the assumptions of
hermeneutics of human existence projected by Mar-
tin Heidegger, associating them with the essentials of
the Critical Theory (Karl-Otto Apel and Jurggen
Habermas), defending that both contributions can
provide an epistemological framework for Informa-
tion Science ... and, with this, achieve the social-
epistemological paradigm or “domain analysis” de-
fended by Birger Hjerland and Hanne Albrechtsen
(1995), wherein the study of cognitive fields is linked
to discourse communities, that is, distinct social and
work groups that form a modern society:

A practical consequence of this paradigm is to
abandon the pursuit of an ideal language to re-
present knowledge or an ideal algorithm to shape
the retrieval of information to which the physical
and the cognitive paradigm aspire. A biblio-
graphical database or of full texts is polysemic or,
as we might also call it, eminently polyphonic.
The terms of a lexicon are not something defi-
nitely fixed. The object of information science is
the study of relationships between discourses, ar-
eas of knowledge and documents in relation to
possible perspectives or points of access of dif-
ferent communities of users (Hjorland 2003). In
other words, this means an integration of the iso-
lationist and individualistic perspective of the
cognitive paradigm within a social context in
which different communities develop their selec-
tion criteria and relevance.

The impact that Capurro’s proposal had on the com-
munity of information scientists of Brazil soon
showed. In 2005, the Brazilian journal Perspectivas em

Ciéncia da Informagio (no. 2, Jul/Dec.), of the
School of Information Science of the Federal Univer-
sity of Minas Gerais (Belo Horizonte) published an
article by Renato Fabiano Matheus, in which he analy-
ses the overall contribution to Information Science by
the Uruguayan philosopher living in Germany, and re-
tired Documentation and Communication lecturer at
the Hochschule of Stuttgard. This is an interesting arti-
cle that we have cited here, since it is an interpretation
of the proposed paradigms of Capurro. Rafael
Matheus outlines that Capurro himself recognises that
it is rather schematic, albeit appearing repeatedly in his
work, when he refers to his analysis of the paradigms
(Matheus 2005, 159):

The problem resides in that an analysis based on
scientific paradigms—an expression made popular
by Thomas Kuhn (1975) in his analysis of scien-
tific knowledge in the natural sciences—
highlights competition among theories and re-
search groups, where the competing paradigms
as considered mutually exclusive. Taking into ac-
count Capurro’s approach to the specific area of
Information Science (IS), we could as far as to
say that competing paradigms have points of
contact, but not that they are complementary.

According to Rafael Matheus, such a position contra-
dicts the need for interdisciplinary collaboration in In-
formation Science, and, to solve this dilemma, he sug-
gests we abandon the term paradigm, reinterpreting it
through the word “approach” (Matheus 2005, 159):

Under this view, complementary approaches
have emerged historically with the broadening
of research interests in IS, a broadening which
focused on different objects over time. Follow-
ing this line of reasoning, it is possible to asso-
ciate objects of study to each of the approaches
(previously paradigms). The physical approach
would thus be associated to technology and in-
formation systems; the cognitive approach to
the needs of users and their interactions with
the systems; and the social approach would
study the users and their interactions with the
systems, as well as different social groups and
contexts, within institutions and communities.
Thus, it would be possible to understand that
the previous approaches continue to be essen-
tial to the study of problems associated with in-
formation, based on the different aspects ana-
lysed by each one.
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Rafael Matheus adapts Capurro’s proposal to the
complex universe of the Social Sciences and to the
specificity of Information Science, contradicting
Kuhn’s thesis, which Capurro partly follows, of the
opposition between paradigms and the transition be-
tween them through rupture, that is, through a proc-
ess of scientific revolution. Thus, there is a shift of
meaning in relation to the Khunian “paradigm” and
the introduction of the approach concept implies the
possibility of different authors being able to work on
the same object from different angles without chang-
ing the common theoretical and methodological back-
ground. This means that, according to what we have
said at the beginning of this section, of Kuhn’s “doc-
trine,” several approaches can fall within the same
paradigm, and that, to achieve a revolutionary change,
there has to be a new theoretical, methodological, and
epistemological concept to confront the resistance of
older scientists and force them to change or allow
change. However, and this is relevant, the paradig-
matic transition observed or defended by Kuhn in the
“hard” sciences may occur differently in the “soft”
sciences, both the old and the new paradigms being
able to coexist with each other. It is not clear that
there is a revolution, but to have a paradigm shift
there must be much more than the simple emergence
of new approaches and theories (as Matheus con-
cludes in his reading of Capurro) that do not affect
the principles and epistemological foundations on
which a specific scientific or professional community
was formed or taught in a long period covering one or
more generations.

We are therefore faced with some essential aspects
that help us introduce the alternative proposal that has
been developed since the publication of Vol. 1 of Ar-
quivistica: teoria e prdtica de uma ciéncia da informacio
(1999), in which we distinguish the three possible
phases in the evolution of the archival practice and the
emergence and transmutation of the archival disci-
pline; the technical and custodial phase; and the scien-
tific and post-custodial phase (Silva et al. 1999, 210).

The draft of this proposal developed over the years
as the authors opted for a more radical and paradig-
matically distinct concept of the epistemic position
and of the relationship between professional and prac-
tical disciplines that emerged from late 18% century,
such as archives, librarianship, museology, documenta-
tion and information science (North American). As
mentioned before, there are two concepts in conflict:
a cumulative and fragmented one, and a transdiscipli-
nary and evolutionary one. The fact that these authors
chose the latter implied a clear distance from the re-

strictive use of the concept of paradigm, as shown in
Izquierdo Arroyo and Rafael Capurro. The former
applied the concept of paradigm to the transition of
librarianship to documentation science, founded on
the theory and practice postulated by Paul Otlet: the
librarianship paradigm was physical and pre-scientific.
With Otlet, we had the paradigm of “normal docu-
mentation science,” more consistent than the previous
one, but without the scientific completeness of the
current “semiotic-documentary or interdocumentary”
paradigm. Capurro confined himself to information
science, which appeared in the 1950s as the result of
the adaptation of documentary techniques of descrip-
tion, classification and analysis of the automation po-
tential, in a first stage, and then of the possibilities of
informational processing of computers and “computer
systems.” Both tacitly accept the cumulative and
fragmentary concept, in which the various disciplines
mentioned above appeared and have remained distinct
and independent, albeit related interdisciplinarily in
the space-time and (internal) theory-practice dimen-
sions. And both understand the operative concept of
paradigm linked more to the theory formulation than
to a broader process in which the basis, evolution, and
metamorphosis of the theories are done through
training action (education in universities and insti-
tutes), of research practices and the relations and in-
teractions taking place within the scientific and/or
professional communities.

In “Das “ciéncias” documentais 2 Ciéncia da In-
formagio” (Silva and Ribeiro 2002), the authors justi-
fied the option for the evolutionary concept, in other
words, the realisation (based on a global diachronic
retrospective that strongly marked the end of the 18
century and again in the post-World War period) that
the so-called “documentary sciences” (archives, li-
brarianship, and documentation) were formed on the
foundations of a common scientific denominator—
humanities, namely history, philology, literature, also
known as the field of arts. They were later linked to
the human and social sciences—which accommo-
dated the practical or technical aspect that had long
consisted in identifying the contents of documents
and the nature of their support in order to allow its
retrieval and consultation. Both in archives and in li-
brarianship, and even in museology, improvements
have been made at this level rather than in the scien-
tific level. Paul Otlet and Henry La Fontaine, in re-
spect of Librarianship, have broadened the concept of
document, going beyond the book or journal and
magazine, standardised bibliographical description,
converted the Dewey Decimal Classification in the
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famous Universal Decimal Classification, advocated
criteria and principles that value access to the con-
tents of documents (i.e., information) taking into ac-
count the needs of users, etc.. But did this and much
more of their legacy, as well as the contributions from
other authors at a later period, represent a rupture in
paradigm?

The answer to this question is crucial and calls for a
clear notion of paradigm. If we understand that para-
digm is a fusion between the less restrictive sense
given to it by Thomas Kuhn and the imperative of ap-
plying it to the Social Sciences (“pure” and applied),
maybe we can accept the following operative defini-
tion: “it is generally a common way of seeing/thinking
and acting of a large majority of scientists (within
their specific disciplinary field) of different languages
and nationalities, spread over more than one genera-
tion. This homogeneity is compatible with the coexis-
tence of different theoretical formulations and
“schools” provided they do not jeopardise or endanger
the general scheme of seeing/thinking and acting
(paradigm) reproduced by university and polytechnic
education and by scientific [and professional] socie-
ties” (Silva 2006, 158). If we accept it, our analysis, for
which we will provide the essential elements in the
third and last section, has provided—especially since
2004 and with successive adjustments—two major
paradigms for the field of Documentation-Informa-
tion, involving all related disciplines and covering a
long period of time between the 18" century and the
present time. Thus we believe that with the need for
the professional training of archivists, librarians, and
museologists, following the establishment of national
and public libraries and national museums of art, ar-
chaeology and ethnography, a custodial, patrimonial,
historicist, and technicist paradigm was formed that
still survives despite the escalating crisis in the infor-
mation or digital era in which we live, in an increas-
ingly globalised world. In this paradigm, we are able to
identify a scientific knowledge base, but it is not evi-
dent in the descriptive or cataloguing and custodial
practice of archivists, librarians, and museologists, but
rather in the methodical-scientific erudition of general
history, history of art, philology, linguistics, and liter-
ary studies. That is why the emerging paradigm—
post-custodial, informational and scientific—was pre-
pared by a number of theoretical and other contribu-
tions, some of which appeared with and after Paul Ot-
let, aiming to establish in the research field, more than
in the technical field, the adoption of scientific princi-
ples. We refer to the authors evoked by Rafael
Capurro and to others who clearly aim to provide op-

erative concepts and theoretical-methodological ele-
ments capable of providing the documentation or in-
formation manager profession with scientificity.

In the next section, we will show the indicators
that underlie the proposal of only two major and ef-
fective paradigms.

3.0 Education, research, and professional practice
in light of the paradigms in review

The analysis of training models, the development of
applied research and of professional activity in the
field of documentation-information lacks the para-
digmatic contextualisation as explained in the previous
section, so that the changes that occurred (or still in
progress) within the framework of the information
era become intelligible and may be explained in a sys-
tematic (and necessarily brief) way in this short essay.

3.1 The historicist, custodial, patrimonial,
and technicist paradigm

In most European countries (including Portugal),
the United States of America, and in countries in
other parts of the world, training of library and ar-
chive (as well as of museum) professionals was first
obtained from field experience and based on the re-
production of “know-how” that, in an empirical way,
accumulated from generation to generation. In the
19 century, libraries and archives were the unparal-
leled centres of professional training, although classi-
cal schools had began to emerge in Europe, designed
to trained learned archivists-paleographers and li-
brarians, for example the emblematic Ecole Nation-
ale des Chartes, established in Paris in 1821. The aim
was to train skilled staff required to process docu-
ments transferred to state-owned archives and librar-
ies following the nationalisations that took place af-
ter the French Revolution and similar liberal revolu-
tionary movements influenced by the French model
in other European countries. The ideological con-
cepts of the Enlightenment, which led to the ideals
of the liberal regime, associated to the development
of Positivism and Historicism, throughout the sec-
ond half of the 19" century, were based on the Idea
of the State-Nation and valued documentary sources,
both to legitimate in legal and administrative terms
the transfer of land power to the hands of the bour-
geoisie and to support the writing of the nation’s his-
tory. The establishment of archives, libraries, and
public museums (owned by the State), designed as
institutions that served to preserve national memory,
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creates a new reality maintained throughout the 19
century and consolidated in the following century,
expressed as the paradigmatic view, which we con-
sider traditional and is announced and referred to as
“custodial, historicist, patrimonial, and technicist.”

The characterisation briefly described below of
the 19™"-century information services is a key indica-
tor to support this traditional paradigm:

Free public service (national, regional,
local/ /municipal)

Legal nature

Mission Store, process and disseminate docu-
mentation of historical and cultural
interest / instruct, educate

Name Archive / Library

Documentation of administrative na-
ture of historical interest / books,
magazines, cultural and/or scientific
journals

Collection

Staff Archivists-paleographers and learned
librarians; curators and clerical staff

Organisation of indexes, inventories,
catalogues and repertoires / Classifica-
tion and listing of documentary spe-
cies / summary and transcription of
documents / publication of docu-
ments of historical interest

Activities

Reading room consultation, although
in many cases the room is not differ-
ent from the places of storage / re-
search on the shelf or in access tools

Type of access

(indexes, inventories, catalogues...)

Users Historians, researchers, learned intel-
lectuals / common people and the
bourgeoisie (leisure reading)

Table 1. Characterisation of 19-century information services

Professional training was obtained on-site and ac-
cording to the mission and activities developed by
the staff. According to the current paradigm, it is not
surprising that the matrix of this training was his-
torical-classical and focused on the issues of custody
and the preparation of access tools to support the
work of historians.

Academic training took a long time to be estab-
lished, although in the third quarter of the 19™ cen-
tury, there were several universities in Europe that of-
fered archivist training (e.g., the universities of Bolo-
gna and Macerata, in Italy), or in the United States,
training for librarians (Columbia University). But
these were very exceptional cases, training being pro-
vided in most countries by courses taught by profes-

sional associations of librarians or archivists. In fact,
before the 1940s, it cannot be said that the training of
librarians, museologists, and even documentalists was
not in the least introduced in the university world
(Ribeiro 2006), which is an obvious symptom of its
professional nature rather than a scientific, academic,
and research-oriented foundation.

The French model—custodial, historical-positivist,
and patrimonial—which gained force throughout the
19" century due to socio-economic effects caused by
the second and third waves of industrialisation, the
bureaucratic complexity of administrations, and tech-
nological and scientific advancements, took on new
dimensions at the end of the 19 century, resulting in
the intensification of technical aspects and a growing
autonomy of archives and librarianship in relation to
history, asserting themselves as disciplines of individ-
ual knowledge. This emphasis on librarianship and ar-
chival techniques in both Europe and the United
States of America can be illustrated briefly with many
significant examples:

— In Ttaly, the activity of the school of Florence is
particularly relevant, where thanks to the work of
several archivists/historians—such as Guasti, Bongi
and, in particular, Francesco Bonaini—the chrono-
logical and thematic methods of sorting documents
were criticized, and in contrast, the “historical
method” was defended (1867), claiming the “re-
spect for the original order” based on the history of
each institution;

— In the United States of America, the Dewey Deci-
mal Classification was edited for the first time in
1876, inspiring the Universal Decimal Classifica-
tion (UDC). It is considered a pioneering example
of bibliographical classification designed to organ-
ise information contents, rather than the material
arrangement of documents as in previous classifica-
tions;

— In 1876, the American librarian Charles Ammi
Cutter published the Rules for a Dictionary Cata-
logue and his Expansive Classification, establishing
the standards for the technical processing of infor-
mation;

— At about the same time, the professional associa-
tions—the American Library Association (ALA),
in 1876, and the Library Association (London), in
1877—began to develop important work in the
training of professionals, given the lack of univer-
sity training;

— In 1895, in Belgium, Paul Otlet and Henri La
Fontaine founded the International Institute of
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Bibliography, an organisation that played a key role
in the development of technical procedures to
process information and in the development of the
Universal Decimal Classification;

— In 1898, the famous “Manual of Dutch Archivists”
(Muller, Feith, and Fruin 1898) was published in
Holland, marking the entry of the archive discipline
into a new era, empowering it through the tech-
nique of Historical Science which had until then
remained limited to an ancillary and instrumental
position;

— In 1905, the Manuel du Répertoire Bibliographigque
Universel by Paul Otlet and Henri La Fontaine was
published, the first edition of the future Universal
Decimal Classification;

— In 1908, the Anglo-American cataloguing rules
were published after several revisions, and today are
still the “international standard” of cataloguing;

— In 1910, the International Congress of Archivists
and Librarians was held in Brussels, gathering fa-
mous European and American professionals.

The intensive technical aspect of organising and proc-
essing information had effects on professional train-
ing, which incorporated a range of skills that had not
been considered before, but which, in essence, did not
represent a change in the prevalent paradigm. In fact,
the patrimonial and custodial matrix remained essen-
tial, tinged with just a technical touch that was needed
to meet the demands of users, avid to consult the
documents kept by the public services (remember that
the French Revolution was also responsible for the
enactment of the law that established the right to ac-
cess information for all citizens), and, naturally, trig-
gered concerns with the access, with the descriptive
standardisation, and with research tools and profes-
sional training in which the technique became essen-
tial. This increase was most pronounced from the
moment the technological revolution, begun in the
mid-19" century, raised new challenges and showed
the limitations of the training offered to wholly re-
spond to the problems placed by the information era.
If the training models are a key element to support
the paradigmatic characterisations, research is no less
important, although with regard to the custodial and
technicist paradigm, it is more appropriate to speak of
lack of research as one of its dominant features. In this
regard, the words of Emilio Delgado Lépez-Cézar are
quite revealing when he states that “en el desarollo de
la ByD [Biblioteconomy and documentation] la teorfa
sigui6 a la practica, no la dirigié ni la guié. La investi-
gacién, en particular, y la ByD como disciplina, en

general, hunden sus raices en la practica bibliotecaria”
(Delgado Lépez-Cézar 2002). Indeed, in the absence
of a theoretical-methodological background capable of
supporting the research work (even if seen as applied
research), it is not possible to grant the practical and
professional activity the status of research activity.

Professional activity is, precisely, the third vector
we have taken into consideration to support the exist-
ence of the two paradigms mentioned in the previous
section. In the field of documentation-information,
the professional practice has dominated (and still
dominates) the activities developed, and it is sympto-
matic that, in various countries (USA, UK,...), the
professional associations have the power to produce
guidelines for the development of the curricula of uni-
versities. The work of the librarians, archivists, and
documentalists, traditionally the keepers of docu-
ments and mediators in providing services to users
who need to research information, has been based on
a set of technical-normative guidelines, aimed more at
organising and representing information so that it can
be accessed rather than the knowledge of contexts
generating that same information and its transmission
in a way that matches the needs and informational be-
haviour of users. The fact that the object of study and
work is the “document” (static physical entity, materi-
ally separated from the producer who originated the
information contained in it) causes the analysis and
representation of its contents to be somewhat con-
fined to the application of normative procedures, not
quite clear in light of interpretative theories and using
qualitative/quantitative research methods, as is ade-
quate in the field of the social and human sciences.

The three vectors analysed allow us to summarise
the features that characterise the historicist, custodial,
patrimonial, and technicist paradigm, according to
what has already been done by the authors in previous
works:

— overvaluation of the custody or guardianship, pres-
ervation and restoration of the object, as the basic
purpose of the professional activity or archivists
and librarians;

— identification of the custodial and public service
mission of archive and library, with the preserva-
tion of the “classical” culture, in more or less ex-
plicit contradiction with popular, “mass” and en-
tertainment culture;

— emphasis on memory as the legitimating source of
the nation-state and of culture, as an identity
booster of that same state and its people, under the
aegis of nationalist-biased ideologies;
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— the growing importance of access to “contents,”
through research instruments (guides, inventories,
catalogues, and indexes) of documents and the
thorough knowledge of classification and index
models, from the important technicist and norma-
tive legacy of the Belgians Paul Otlet and Henri La
Fontaine, with an impact on the field of scientific
and technical documentation, allowing for the mul-
tiplication of Documentation-Information centres
and services less directed at custody and more at
the dissemination of information;

— prevalence of the division and professional assump-
tion deriving from the establishment and develop-
ment of the archive and library services and institu-
tions, inducing an entrenched and instinctive cor-
porative spirit that fosters confusion between sci-
ence and profession (there is a persistent miscon-
ception that the professions of archivist, librarian,
and documentalist naturally generate independent
scientific disciplines such as archives, librarianship,
or documentation) (Silva and Ribeiro 2010, 25).

3.2. The post-custodial, informational and
scientific paradigm

The social, economic, cultural, and mainly techno-
logical changes which occurred from the mid-20"
century, have further accentuated the crisis that the
traditional paradigm was already showing, question-
ing its essential foundations and creating the condi-
tions for the irreversible emergence of a new para-
digm. This new paradigm, which we have called post-
custodial, scientific, and informational, is brought
into confrontation with the previous one, if we focus
on its essential features:

— the value of information as a human and social
phenomenon, materialised in any type of support as
an epiphenomenon;

— the observation of the incessant and natural infor-
mation dynamism, as opposed to documental “im-
mobility,” the former being a trinomial natural crea-
tion-selection versus access-use, and the latter the
ephemeral antinomy versus permanence;

— maximum priority is given to access to information
for all, in well-defined and transparent terms, be-
cause public access justifies and legitimises custody
and preservation;

— the imperative to question, understand and explain
(know) social information, through theoretical-
methodological methods which are increasingly
more demanding and effective, instead of the

closed and rudimentary universe of empirical prac-
tice formed by a uniform and uncritical set of
modes or rules of doing, of procedures only appar-
ently “aseptic” or neutral of creation, classification,
listing, and recovery;

— the change of the current theoretical-functional
framework of the disciplinary and professional ac-
tivity into a different approach, in tune with the
dynamic universe of the social sciences and com-
mitted to understanding the social and the cultural,
with obvious implications in the training models of
the future information professionals; and,

— replacement of the instrumental rationale, as re-
flected in the expressions “document management”
and “information management,” by the scientific-
comprehensive rationale of information in man-
agement, i.e., social information is implied in the
management process of all entities and organisa-
tions, and, therefore, informational practices derive
from and are articulated with the conceptions and
practices of managers and actors, and with organ-
1zational structure and culture, and the information
scientist, instead of or before establishing operative
rules, must understand the meaning of such prac-
tices and present, within certain theoretical models,
the more adequate (retro or) prospective solutions
(Silva and Ribeiro 2010, 41).

Under this new paradigm, the dimensions of educa-
tion, research and professional practice have obviously
gained a new profile and different approaches. The is-
sue of the training model adapted to the new paradigm
has already been discussed by the authors in various
texts (Silva and Ribeiro 2001, 2004; Ribeiro 2006,
2007), therefore we will only list some of their essen-
tial assumptions. The socio-economic, technological,
political-institutional and cultural framework of the
second half of the 20" century has suffered so many
rapid changes that the field of Information and
Documentation could not stay immune to this fact.
What is the proper training for information and
documentation professionals?

It seems obvious that one should distinguish be-
tween two modes of theory-practice intervention,
one of them essentially technical in nature—average
level of education, for a technical vocational level,
that can be ensured by vocational schools or secon-
dary schools—and one with a more comprehensive
and explanatory level—a know-how based on study
and mono-, inter-, and multidisciplinary research, us-
ing the social sciences and the central axis and deriva-
tion point to be crossed with other scientific disci-
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plines, which should be the responsibility of univer-
sities and polytechnic schools.

The training of technical professionals, whose skills
and competencies require proper computer training,
meets the practical requirements demanded by infor-
mation management (in a broad sense and across all
sectors of human and social activity), in an essentially
operative perspective. University education (starting
with bachelor’s degrees but progressing into master’s
and PhDs) must follow a curricular design that aims
to bridge the artificial separations that occur in tradi-
tional training through “branches” of Archive and Li-
brary and Documentation, in which, for example, op-
erations representing information (such as description
or classification) are girdled by different disciplines
depending on whether they are archives or libraries.
This unitary perspective also seeks to merge with area
of the so-called (technological) information systems
(IS), which has gradually become more independent
from the traditional computer sciences and computa-
tion, taking on the organisations in general as the basis
for their sphere of work and professionalisation.

The model we espouse is based on the theoretical-
methodological assumptions that support information
science, as conceived and developed at the University of
Porto (Silva and Ribeiro 2002). This model gathers in
the nuclear scientific area—of Information Science—
a group of disciplines that, on the one hand, ensure a
single theoretical and methodological element, and, on
the other hand, account for the dimensions applied in
this area of knowledge, with its particular specificities.
The “core” curriculum has to be necessarily open to
interdisciplinarity, establishing more or less close rela-
tionships with other fields, and these relationships
must be expressed in a curriculum through the pres-
ence of varied disciplines, some compulsory and some
optional, but always complementing the subjects of
the core scientific area.

The research dimension cannot also be discon-
nected from the theoretical basis (preferably by the
systemic theory) nor from the methodological ap-
proach (Quadripolar Method) (Silva and Ribeiro
2002), which, at the outset, is an essential difference
compared to the traditional paradigm, in which theory
and method are absent or are confused with (and are
exhausted in) technical activities. To research acquires
the meaning of knowing, analysing, interpreting, and
explaining, and not only describing using rules applied
uncritically. To research, in Information Science, is an
essentially applied activity and, as such, is translated
into a professional practice with new forms of inter-
vention.

Let us see, then, how, in practice, this new ap-
proach is materialised, and what are the essential fea-
tures that characterise it:

— To elect information (under the systemic theory) as
the subject of work and study obliges us to look at
this phenomenon in a totally different way than has
hitherto been done with the document (physical
unit that we classify, describe and store, assigning it
the coordinates for future tracking). To understand
information implies, first and foremost, knowing
the context in which it was produced, which is what
occurs before it is materially recorded on a physical
media. And it also implies knowing the use that was
or is given to this information, that is, who are its
users, for what purpose do they use it, how they re-
search it, how frequently, etc. To think about in-
formation in a systemic manner means that, more
than structuring services (e.g., libraries, archives,
etc.) within the organisations, it is important to
understand holistically the contexts of its produc-
tion and use, in an integrated view that does not
separate (or generate) artificially archive informa-
tion, or library or digital information, but analyses,
in an integrated way and as a system, all its compo-
nents.

— To understand the work of the information profes-
sional as a research process that aims to understand
and accurately represent the reality of the informa-
tion under analysis also has various consequences,
because it fails to act as a simple technician who ap-
plies rules and uniform standards to produce more
or less standard tools, in order to make access to in-
formation feasible, and will now assume the role of
the information scientist who delivers results vali-
dated by a scientific methodology, and questions
(problematises, formulates hypotheses) the actual
action, always with reference to paradigms and
theories that are constantly being validated (or re-
vised).

— To apply the quadripolar research method empha-
sises the organic and functional analysis, an essen-
tial requirement to achieve the thorough knowl-
edge of the system’s structure and the functions
and responsibilities of the various sectors that form
that structure, because only then is it possible to
accurately characterize the context of production
of the information under analysis.

— To seek to understand the external and internal sys-
temic relationships and how they reflect on the
production of information leads to a systematic re-
search to identify eventual subsystems of informa-
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tion, or to understand the relationships between,
for example, the various systems that form a super
system of information among themselves.

— To analyse the entire functional component of the
system leads to certain operations that have to be
implemented as regular “prophylactic” measures
intended to optimise the operation of the infor-
mation system itself; among these, for example, is
the retro/prospective evaluation, a key operation
to detect redundancies and information “waste.”

— To understand the technical operations of descrip-
tion, classification and indexation as the natural
result of the entire process of knowledge triggered
upstream, and not with the limiting aim of provid-
ing access for the sake of access to information is
also important so that the research tools (cata-
logues, indexes, inventories, databases ...) pro-
duced can guarantee a proper representation of
the information under analysis.

In short, to think about information under the new
paradigm implies having an integrated vision, in
which it makes no sense to organise information ser-
vices with a merely instrumental purpose, separating
artificially the various components of the whole—
information in an organisational context is generated
by the various agents that act in the same context,
whether in the administrative area or in the technical
or scientific areas. Rather, information systems
should be designed, in which the functional compo-
nent materializes in the structuring of services that
aggregate all informational components.
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