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Presentation

The Study and Research Group for Non-Formal Education and Science 
Communication – GEENF was set up in 2002 tied to the Faculty of Education of 
the University of São Paulo (USP)/ Teaching Science and Mathematics Area. The 
GEENF is dedicated to studies, research, production and evaluation of activities 
and materials in the non-formal educational and science communication. 
GEENF works in partnership with several national and international research 
institutes as museums, science centers, zoos, botanic gardens, aquarium and 
others non formal spaces. 

This booklet is a compilation of the works produced by the members of 
GEENF in English, Spanish and French. It  contains book chapters and papers 
published in periodics and congresses. There are also abstracts of all thesis 
and dissertations presented by members from GEENF, from 2006 to 2012, 
supervised or co-supervised by Martha Marandino, GEENF’s coordinator. All 
these works are organized in cronological order, the fi rst of each category was 
the last published or defended. The thesis and dissertations has their original 
idiom Portuguese. The entire thesis and dissertations can be found in GEENF’s 
homepage, at www.geenf.fe.usp.br in “projetos e pesquisa”/ “doutorado” for 
thesis or in“projetos e pesquisa”/“mestrado” for dissertations.
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Education, Science and Health at the Museum: an enunciative-discursive analysis of the 
exhibition at the Museum of Microbiology, Instituto Butantan

Carla Gruzman

Abstract

The objective of this research is to understand and analyze the authorship constitution movements 
of professionals who play the role of designers in the production process of the expository discourse 
in science museums. We believe that the exhibition discourse concerns not only the knowledge 
of the subjects involved in the design and in the development of the exhibitions, but also refers 
to the production conditions that characterize the process as a whole, as well as to the meanings 
attributed during the materialization of this discourse. The methodological approach used the 
framework of qualitative research in education, and focused on the long-term exhibition at the 
Museum of Microbiology of the Instituto Butantan (SP). The theoretical approach is based on the 
assumptions of socio-historical approach to the study of language of Mikhail Bakhtin and his Circle, 
which shows dialogical characteristics in different textual media and results as a concrete event 
related to the conditions that circumscribe the lives of individuals and the positions assumed by 
them. For this analysis we used the contributions that help addressing the principle of authorship 
in the discursive production, such as dialogism, statement, social horizons, otherness, voices and 
the concept of gender. The research was based on two complementary and articulated steps that 
integrate the methodological procedures. On the fi rst step we invested in the study of exhibitions 
in science museums as a sphere of activity in which the object of our research emerges, where 
discussions on the concepts of education and communication were used in this particular unit. The 
second stage sought to focus the enunciative-discursive dimension of discursive productions of 
professionals participating in the design and development of the long-term exhibition of the Museum 
of Microbiology. From this study, in which a brief historical background and the emerging context 
of the Museum of Microbiology at the Butantan Institute were established, the long-term exhibition 
at the Museum was described and aspects of its constitutional process, such as the counter words 
present in the design of the exhibition, the compositional structure with emphasis on the texts and 
objects and the presence of the other in the production of expository discourse were analyzed. The 
results show that there are specifi cities in the authorship constitution movements of this discursive 
event, which makes it unique in the way that it expresses the relationship between social conditions 
of production, knowledge, the senses attributed by designers and their interlocutors. A noticeable 
aspect relates to how the space and time dimension is incorporated into the exhibition discourse and 
determines the attributes and meanings expressed in the text and objects. Another aspect relates 
to the voices which characterize the discourses of different social spheres (scientifi c, educational, 
aesthetic, spatial, among others) and that afford a glimpse through marks that are expressed in 
the exhibition discourse. Based on the analysis performed it is believed that exhibitions in science 
museums could be considered a kind of discourse, hybrid in nature in terms of enunciative-discursive.

Keywords: Education in museums, non-formal education, science exhibition, exhibition speech; 
enunciative-discursive analysis, science museums.

GRUZMAN, C. Educação, Ciência e Saúde no Museu: uma análise enunciativo-discursiva da 
exposição do Museu de Microbiologia do Instituto Butantan. Tese (Doutorado em Educação). 
Faculdade de Educação. Universidade de São Paulo. São Paulo. 2012.
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The objects in science museums: the role of pedagogical models in learning

Ana Maria Senac Figueroa

Abstract

This study aimed to characterize the educational role of the objects / models in science museums. 
Thus, we consider in this study, the objects in the museum that were built with the intention of 
promoting relations of teaching and learning. We seek to point out the educational role of 
objects in museum exhibitions, as well as to characterize the potential of the object in expressing 
certain products and processes in learning to be presented in a museum exhibit. In addition, 
we sought to identify aspects related to the concepts and processes that subjects are able to 
perceive when observing the object in an exhibition. The methodological approach was based 
on the framework of qualitative research and was selected the Museum of Natural Sciences at 
the Catholic University of Minas Gerais. The choice of model of the skeleton of a giant sloth 
was because it is the object that by its size and position expographic draws the most attention. 
Moreover, it has an important role in the development of Biology and Paleontology studies, as 
well as meeting a wide range of important features, which made it suitable for this research. 
Museum professionals responsible for the production of models and makers of the exhibition 
were selected for interview. The fi ve young people invited to participate in this study were 17 
years old and currently enrolled in 2nd year of high school of a private school located in the 
city of Belo Horizonte, Minas Gerais, Brasil. We believe that choosing young people with the 
same level of schooling and affi nities, of similar social levels and setting up friendship, ease 
social interaction, making the visit more fl uid and natural. We took as reference the concepts 
of “learning in museums”, by some authors such as George Hein, Falk and Dierking, Hooper-
Greenhill and Scott Paris. Even for theoretical research, we chose fi elds related to education 
and objects / models in museums, especially in science museums. To collect the survey data, 
we combine the use of multiple sources, in order to obtain the necessary information regarding 
both the pedagogical intentions of the object, i.e. the model of the skeleton of the giant sloth, 
exhibited in the museum chosen as the interaction of young people in relation to this same 
object. For data collection with young people the survey had three stages: before, during and 
after the museum visit. The steps were recorded on video and audio, including interviews. Based 
on these results, we articulated the data from the whole “our eyes” and “look of the museum” 
and analyzed this data from the two axes related to the dimensions of learning, the conceptual 
axis and the axis of procedure. We also analyze the interactions of each youth, with the object 
and the whole pedagogic exhibition, from learning these axes. We realize that the intentions 
of the pedagogical model were understood by mostly young visitors which evidence, from the 
elements that make up the axis of conceptual and procedural learning analyzed. The interactions 
with objects in museums promote the possibility of observation, description and express prior 
knowledge, to promote discussion, development and testing of hypotheses. They also promote 
imagination, prompting questions. However, with regard to the proper formation of scientifi c 
concepts, to think how to present the object, the texts and images in museums are fundamental. 

Keywords: Museums education. Pedagogical objects. Learning in museums. Non formal 
education. Science museums.

FIGUEROA, A. M. S. Os objetos nos museus de ciências: o papel dos modelos pedagógicos na 
aprendizagem. Tese (Doutorado em Educação). Faculdade de Educação. Universidade de São 
Paulo. São Paulo. 2012. 
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The constitution of education in museums: the functioning of the museum pedagogical 
device by means of a comparative study among museums of fi ne arts, human sciences 

and science and technology

Luciana Conrado Martins

Abstract

This work presents the complexities involved in museum education. The hypothesis is that this 
type of education has certain characteristics differentiating it from other education modalities, 
and that remain in absence of the institutional museum typologies. The objective of this study is 
to understand the singular elements of this type of education. We applied the methodological 
background used by qualitative research in education; the analysis focused on practices established 
by the educational sectors of the museums. In order to collect the data, we have selected three 
museums that have consolidated educational practice and enabled the comparison: The Museu 
de Arqueologia e Etnologia da Universidade de São Paulo (São Paulo), a human sciences museum; 
the Museu de Astronomia e Ciências Afi ns do Ministério da Ciência e Tecnologia (Rio de Janeiro), 
a museum devoted to science and technology; and the Pinacoteca do Estado de São Paulo 
(São Paulo), a museum of fi ne arts. The theoretical referential selected is the one developed by 
Basil Bernstein, the pedagogical device, which offers a systemic view of the mechanisms of the 
functioning and constitution of educational processes that take place in the museums. Other 
national and international authors were also consulted. Results show that there are specifi cities 
involved in this type of education. The fi rst aspect is the existence of a fi eld interested in the 
creation of public policies for museums. Bernstein names it an offi cial fi eld of recontextualisation, 
where the State power acts and the museums take part by adhesion, a sphere, up to present, 
of small infl uence in the determination of educative practices in these institutions. There is 
also an external sphere of regulation constituted by funding agencies of educational action, 
public and private. A second aspect evidenced by this analysis is the autonomy of educators to 
establish their objectives and educational practices, a situation that owes its confi guration to 
the concept of education proposed by the museums. As a result, the educators are responsible 
for the production of original texts about education in museums and for the determination of 
their own educational practices. This situation is sustained by the existence of an intellectual 
fi eld of education in museums that has become notorious nationally and internationally in 
recent years in part due to the work of educators. We have selected three analytical categories 
in order to analyze the determining factors in the context of the educational practice in the 
museums: time, space and discourses. The relation among these elements is determined by a 
museum educational logic, which presents specifi c practices due to the content/collection of 
each institution. Results show that the educational practice employed by the museums studied 
has a considerable dialogic content, what Bernstein refers to as indirect teaching practice. This 
practice, time, space and specifi c discourse/object are constantly negotiated by making use of 
parameters that are established and by taking into consideration the characteristics of the public 
and the educational objectives of each museum. 

Keywords: museum education; non formal education; sociology of education, cultural policy.

MARTINS, L. C. A constituição da educação em museus: o funcionamento do dispositivo 
pedagógico museal por meio de um estudo comparativo entre museus de artes plásticas, 
ciências humanas e ciência e tecnologia. Tese (Doutorado em Educação). Faculdade de 
Educação. Universidade de São Paulo. São Paulo. 2011. 
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Learning activity in science museums

Alessandra Bizerra

Abstract

The museums have in common the character of cultural heritage conservation and 
extroversion regardless of their kind and origin context. Although historically the social 
role of these institutions have been changing in power and reasons, a dimension becomes 
clear: the museums, the model known today, are educational spaces, organized with human 
knowledge historically constructed, shared and re-produced by active subjects. How do the 
museums lead this process, considering their audience as composed of individuals that give 
values and meanings to this heritage? Intending a discussion on understanding the social role 
of museums in terms of appropriation and re-production of culture, we used the historical-
cultural approach, based on the ideas of Vygotsky, Leontiev and Davydov and we focused on 
the process of learning concepts and practices. With this choice, we aimed to understand how 
the learning activity is structured in science museums. We have assumed a priori that these 
institutions are places where the learning process is present but not necessarily the activity 
of learning. We distinguished, therefore, “learning” from “learning activity”, considering 
that the latter should be investigated. An institution was chosen for analysis, the Biological 
Museum of Butantan Institute, and we tried to understand its long-term exhibition through 
a historical perspective. For this, we analyzed documents and institutional and personal 
collections related to science education and science communiation practices held by the 
Butantan Institute since its creation (1901). The macrocycles of expansive learning founded 
helped us to understand the current exhibition not only as a product of the anxieties and 
assumptions of the team of professionals involved, but as a result of activities developed in a 
whole century, which currently affect the interactions between audience and institution. On a 
higher level of scale, the analysis of cycles and microcycles of learning activity was developed 
by the point of view of visitors and monitors. For that, semi-structured interviews with 
museum explainers and visitor families were recorded on audio and video. The theoretical 
approaches used in this research, including the concept of “communities of practice”, offered 
important tips for organizing the educational activities in science museums, especially related 
to the positioning of the museum object as mediator artifact. Elements such as the use of 
germ-cell models and inquiry situations, the selection of nuclear concepts and practices, the 
promoting of the ascending from abstract to concrete, the movement between actions and 
operations, the use of the proximal development zone, the social and semiotic mediation, 
were described as important for the professional praxis of museum educators. With the 
relationship between activity theory and learning in museums, it is expected that this research 
may contribute to the understanding of museums as “mediators” structures which facilitate 
the many possibilities of interaction between the individuals and culture.

Keywords: museum education; informal education, learning, activity theory, communities of 
practice, science museum

BIZERRA, A. Atividade de aprendizagem em museus de ciências. Tese (Doutorado em 
Educação). Faculdade de Educação, Universidade de São Paulo. São Paulo. 2009. 
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Possibilities and limits analyzes of Science Public Communication by Laboratory of 
Experimental Atmospheric Pollution from the University of São Paulo

Mônica Lupião Lobarinhas*

Abstract

INTRODUCTION: Many authors have stated that the popularization of the science to the nonacademic 
public allows a more effective performance in educational, cultural or health-related interventions that 
can occur. OBJECTIVE: Analyze the acting possibilities and limits of a scientifi c production laboratory 
with the importance of the Laboratory of Experimental Air Pollution (LPAE) from the University of São 
Paulo Faculty of Medical Sciences in Public Communication of the Science. METHODS: The qualitative 
research was the methodological reference adopted in this study. All papers published by LPAE, from 
January 2006 to June 2007 were analyzed; fourteen LPAE´s researchers were interviewed; nineteen 
journalists that contacted LPAE for accomplishment of interviews that involve this laboratory between 
January of 2006 and June of 2007 answered a questionnaire; and environmental education actions 
accomplished by LPAE were surveyed. RESULTS: The science public communication accomplished 
by LPAE happens through all of the nonacademic media communication vehicles in a constant way. 
The perception of the disclosure by the nonacademic press is very discordant among the researchers 
group. Certain dissatisfaction is manifested by some of the researchers, indicating that they would 
like a more expressive insertion. Some of them assume that all researches can be transmitted to the 
nonacademic public, while some of them declare that there are limits to the transmission of that 
information. The analysis of the relationship between journalists and scientists reveals important 
confl ict points. The scientists criticize the journalists’ unpreparedness to the interview. Journalists 
indicate that they perceive an unbalanced relationship, where the scientists put themselves in a 
prominence place. Among the journalists the notion of right of the media emerges, to be exercised 
in order to transpose the barriers between the academy and the other members of the society. They 
point out diffi culties related to the comprehension of the language used and the understanding of 
scientifi c process, distrust of the academy in relation to the press, little opening of the scientists to 
other opinions and diffi cult access to the scientist. The LPAE actions in partnership with Basic Schools 
have reached total or partially their objectives with both the teachers and the students. This study 
proposes a subcategory of the public communication of science denominated education public 
participation model. Both teachers of elementary schools and scientists demonstrated interest in 
working together. However the actions only happened when intermediated by a professional linked 
to both LPAE and the school. CONCLUSION: Along its existence, the LPAE remains in the nonacademic 
media in a constant way. Several tension points emerged in declarations of both journalists and 
scientists allowing an evaluation of the main subjects that permeate the relationships among these 
professionals It is possible and of interest to the teachers and scientists the exchange in a continuous 
way between the scientifi c production centers and the basic school. However the public schools net 
structuring does not stimulate such practice, hindering the implantation or the continuity of initiatives 
of this load. To make them viable, it is necessary a responsible professional for the intermediation of 
the process.

Keywords: Health communication, Public perception of science, Environmental health, Qualitative 
research, Interprofi ssional relations, Public information

Lobarinhas M. L. Análise de possibilidades e limites de comunicação pública da ciência 
realizada pelo Laboratório de Poluição Atmosférica Experimental da Faculdade de Medicina 
da Universidade de São Paulo. Tese (Doutorado em Ciências). Faculdade de Medicina, Universidade 
de São Paulo; 2008.

* The author was cooriented by Martha Marandino.
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The Biological Knowledge in Exhbitions of Scientifi c Museums: an analyzes of the building 
up of the expositive discourse

Martha Marandino

Abstract

The objective of the present research is to understand the making up of the expositive discourse in 
exhibits of Science Museums which work with areas connected with Biology. The characteristics of 
the various discourses and areas of knowledge that participate in that making up were described 
as we identifi ed what happens to scientifi c knowledge when is to be expressed in exhibits. The 
methodological approach was based on the principles of qualitative research. Five exhibits were 
selected from the following museums: Museum of Zoology, Museum of Veterinarian Anatomy, 
Oceanographic Museum, Science Station, all belonging to the University of São Paulo (SP), besides 
the Museum of Life – Biodiscovery Space of the Oswaldo Cruz Foundation (RJ). The theoretical 
fundaments that were used at fi rst were those of the concept of didactic transposition suggested 
by Chevallard, or more specifi cally, that of museographic transposition indicated by Simmoneaux 
and Jacobi in the discussion of the transformation process of the scientifi c knowledge. Realizing the 
application limits of those concepts, new theoretical principles were utilized and the research focus 
was directed to studying the building up of the expositive discourse and its relationship with the 
scientifi c and the pedagogic discourse. Bernstein’s concept of the pedagogic discourse was used as 
well as the principles of communication in museums from Davallon’s work. Based on the articulated 
study both of the history of Biology and of the history of museums the exhibits were described and 
their constitutive elements were analyzed such as texts, objects, the relationship between collection, 
research and exhibit, the discourses that were present and the role of the biological discourse in 
the formation of the expositive discourse. Based on the data obtained, three items were discussed. 
The fi rst refers to the educational and communicational perspectives of the exhibits analyzed. It was 
observed that, depending on the exhibit conception there were expositive strategies oriented either 
to information transmission or to reception. Nevertheless there are not only transmitting or receptive 
museums, but rather the use of resources that give fi rst relevance to one or other interactional mode 
in dealing with the public. Besides, the exhibit organizers are not always aware of those options. A 
second aspect that was analyzed relates to the play occurring in the expositive discourse constitution: 
the expositive discourse has a similar behavior to Bernstein’s pedagogic discourse, for it displaces 
other forms of discourse based on its own principles and objectives and assuming the characteristics 
of the “recontextualizing” discourse. Nevertheless it is worthwhile observing that the expositive 
discourse has specifi c characteristics different from the school pedagogic discourse which results 
from the relationships between time, space and the objects in the museums with direct implications 
upon the evaluative rules of the discourse constitution. It is postulated that the expositive discourse 
constitutes a specifi c discourse, since as it has its own objectives and as it arranges other discourses 
according to its own logic, it behaves similarly to the pedagogic discourse. At last present day 
questions on the issue of biology exhibitions in museums were discussed. After an analysis of the 
role of the biology discourse in the making up of the expositive discourse, challenges, limitations and 
possibilities, that the biology area must impose in order to be presented, were discussed. Various 
perspectives were suggested aiming at presenting Biology in museums.

Keywords: science museums, making public of biology, expositive discourse, scientifi c discourse, 
pedagogic discourse, bioexhibitions, didactic transposition, museographic transposition.

MARANDINO, M. O Conhecimento Biológico nas Exposições de Museus científi cos: uma análise 
da construção do discurso expositivo. Tese (Doutorado em Educação). Faculdade de Educação. 
Universidade de São Paulo. São Paulo. 2001.
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The child in science museums: analysis of the exhibition World´s Children 
Museum of Science and Technology PUCRS

Cynthia Iszlaji

Abstract

The present study aimed to examine whether and how science museums take into 
consideration the young child in their actions in exhibitions. To this end, the research 
aimed to understand the concept of children and childhood from the changes over time. 
In this research, the conception of children and childhood is based on the discussions 
of Vygotsky, whose theory is oriented in a historical-cultural perspective. The child who 
emerges from studies of this theory is a child to be understood as a historical, social and 
cultural, since he infl uences and is infl uenced by determinants that constitute the social 
formation in which it is inserted. The choice of the context of the research was based 
on the results of the questionnaire sent to the Brazilian science museums in order to 
map the institutions to develop exhibits and / or educational interventions for children. 
For this study, we selected the exhibition World´s Children Museum of Science and 
Technology PUCRS, by presenting a designed area for children 3-6 years. Confi gured 
as a qualitative research, the data collected was through interviews investigating the 
designer of the exhibition, the supervisor monitoring and monitoring, as well as the 
observation of the exhibition and documental analysis. To perform the data analysis, 
categories were created from the assumptions of cultural-historical theory of Vygotsky, 
in order to characterize the conception of the child presented in the exhibition for young 
children. The categories developed were: organization of the physical and social forms of 
expression and the formation of children’s concepts. Thus, the analysis was divided into 
three moments. At fi rst we analyzed the museum exhibition in their space as a whole, 
in the second moment, we analyzed the apparatuses that provide forms of expression 
for children, such as play, drawing, imagination, and fi nally we analyzed the apparatus 
of the exhibition that stimulate the formation of concepts. However, it is important to 
note that there are few science museums that have exhibits designed for children, and 
most public activities answer this point in the long term displays. The exhibition features 
studied in their intentions and through their equipment and space, ways of promoting 
child development. Finally, we believe that this work brings important contributions to 
the determination of elements that can be considered by the teams responsible for the 
educational activities of museums, such as parameters for the process design for the 
exhibits for children.

Keywords: Non-formal education. Children. Science and Technology Museums. 
Childhood Conceptions.

ISZLAJI, C. As crianças nos Museus de Ciências: análise da exposição Mundo da 
Criança do Museu de Ciências e Tecnologia da PUCRS Dissertação (Mestrado em 
Ensino de Biologia). Interunidades, Área de concentração – Biologia. Universidade de São 
Paulo. São Paulo. 2012.
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Museographic transposition of the biodiversity concept in the Ubatuba Aquarium: a 
study through the usage of concept maps

Maurício de Mattos Salgado

Abstract

The present work analyses the museographic transposition of the biodiversity concept in 
an exhibit of Aquario de Ubatuba, Ubatuba, SP. Biodiversity is a complex concept. Originally 
developed in ecology and the natural sciences, it was quickly integrated in a variety of fi elds 
and, often, with different and new meanings and interests. The importance of biodiversity for 
our society grows, and thus the need to better understand the educational processes that 
involve it. This research‟s objective is to understand the transformations that biodiversity 
goes through while being transposed from graduation textbooks to the marine ecosystems 
aquarium exhibit. The decision to use textbooks to represent reference knowledge is based 
on the notion that textbooks represent established theories and concepts of the academic 
community in question, the biology, ecology one. To allow comparison of knowledges in 
such different states as textbooks, exhibit texts and aquarium tanks, concept maps were 
used as an analysis tool. In order to study the academic knowledge, 3 graduation textbooks 
were used, selected by questioning major universities which were the most used ecology 
textbooks by their teachers. To study the aquarium, an interview with the Director and 
founder, as well as fully transcribing exhibit texts that belonged to the ecosystem exhibit. A 
method for describing the aquarium tanks, by using three depth levels, was developed and 
used in the tanks present in the marine ecosystems exhibit. The concept maps produced by 
these two units of analysis (books and exhibits) pointed to a much more species diversity 
focused biodiversity in the textbooks. This emphasis was not found in the exhibit that was 
preeminently focused around behavioral diversity. Man‟s role and relation with biodiversity 
while well present and explained in textbooks, connected with environmental threats but 
also with conservation, had little to show in the exhibit. Careful analysis of the maps allows 
differentiating the museographic characteristics of each exhibit object. While tanks were 
clearly adapted to communicating behavioral diversity, they were not good at showing 
genetic diversity, absent at the exhibit, but present in the academic knowledge as part of the 
defi nition of biodiversity. Determining knowledges present in the exhibit through the usage 
of concept maps is a useful tool in exhibit planning, as well as understanding the different 
roles that each object can play in communicating the concepts present in the exhibit. This 
research not only shows how each object in the studied exhibit is suited for teaching an 
aspect of biodiversity not really explained in depth by textbooks, the behavioral diversity, but 
also presents a method to produce concept maps of complex exhibit objects, contributing 
for future research.

Keywords: biodiversity, aquariums, didactic transposition, museographic transposition, 
museum education.

SALGADO, M. M. A transposição museográfi ca da biodiversidade no aquário de 
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The study of analogies as a teaching resource used by monitors in a science center 
of São Paulo/SP

Carla Wanessa do Amaral Caffagni

Abstract

In museums and science centers of scientifi c knowledge in this exhibition is a process of 
“transformation,” which marks the transition from scientifi c discourse to the discourse 
to generalize, in order to make concepts in the exhibition more accessible to the visitor. 
Considering the educational function of museums and science centers, we believe that 
this process also happens through the different teaching strategies used by monitors 
carrying out the mediation between the public and exhibitions. In this study we chose 
to study one of these teaching strategies in the case, the use of analogies found in 
the discourse of the monitors during the presentation of scientifi c concepts in guided 
tours in the Science Center / SP. In studies of science teaching in formal education, the 
use of analogies has been observed as a teaching resource used heavily in explaining 
scientifi c concepts in the classroom. However, this is still an issue to be explored in non-
formal settings such as museums and science centers. The method used here follows 
a qualitative approach, the analysis of predominantly descriptive data collected by the 
researcher in their study environment. Data were collected during the years 2008 and 
2009 and the presentations selected for study were recorded in the exhibition “Life under 
water, The Mysteries of Water” and “Human Body”, and have approximately 30 minutes 
each. Groups accompanied by the monitors during the guided tours were children of the 
fi fth or sixth year of elementary public schools in São Paulo. Analysis of selected shift was 
made from a teaching model known as TWA (Teaching With Analogies), which served 
as the basis for developing a method of analysis based on component steps. The results 
show that the analogy is a resource used by the monitors and their production can be 
infl uenced by the teaching of museum space, related to space, object, activity time and 
language. Other aspects that seem to infl uence the production and use of analogies as 
a teaching resource, refer to the training of monitors and the objectives of the museum 
institution. It is thus better understand how analogies are produced in the context of 
museum education and pursue attempts to formulate better strategies for using this tool 
of language in situations of mediation so that they can be used effectively as a teaching 
tool in presenting scientifi c concepts present in the exhibitions.
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Biodiversity and science museums: a study about museographic transposition on 
dioramas

Adriano Dias Oliveira

Abstract

This study aimed to examine how the concept of biodiversity is displayed in Brazilian 
science museums’ exhibition dioramas, specifi cally regarding the way in which it is 
conceptualized and what type of values are   assigned to it. To achieve this goal the research 
addressed the processes of transformation of the scientifi c discourse into an expository 
discourse, considering the theoretical concept of didactic transposition, understood here 
as museographic transposition. The focus on biodiversity is due to the proportions that the 
term has gained in recent decades, extrapolating the scientifi c limits and incorporating new 
meanings to it. This has required the development of differentiated instructional strategies 
in order for it to be used as a connecting tool by science education spaces. The reasons 
that led us to outline this work are the questionings on biodiversity and of how educational 
spaces approach them, especially on how museums use it with its dioramas. Two national 
museums were selected for this research, the Capão da Imbuia´s Natural History Museum 
and the Museum of Science and Technology of PUC/RS (Museu de História Natural Capão da 
Imbuia e Museu de Ciências e Tecnologia da PUC/RS), analyzing two dioramas of each. As a 
qualitative research the data collection was through the interview of scientists investigating 
biodiversity and of a representative of each studied museum, the observation of the 
dioramas and document analysis. Considering the theoretical framework on biodiversity 
and museographic transposition, there were created the following categories subdivided 
in two groups, which fundament the analysis: 1) Levels of biodiversity: genetic, species and 
ecosystems. 2) Biodiversity values: economic, ecological and conservational. Overall we found 
that the dioramas and its writings have similarities addressing biodiversity. The categories 
of levels of species and ecosystems predominate in these mounts, probably due to the 
historical relationship between dioramas and ecology. However, it is important to highlight 
that the texts centralize their information exclusively on animals, and that no plant species 
is mentioned. In one of the dioramas there could be identifi ed elements regarding to the 
categories of biodiversity values. Based on the discourse of the museums´ representatives 
and on what was observed in the dioramas we found that the factors that cause some of our 
categories not to be found are related to museological and museographic issues. Such type 
of data reveals the existence of different fi elds of knowledge in the museological noosphere, 
which are present in the drafting of the dioramas. Finally, we understand that this work 
reinforces the effi ciency of dioramas in portraying biodiversity to the science museums´ 
public and that it also contributes with a method of expository description of these objects 
for future research.

Key-words: biodiversity, dioramas, didactic transposition, museographic transposition, 
museum education.
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Relations between science, technology, and society in science museums

Djana Contier

Abstract

The present dissertation analyzes how science museums in Brazil explore the relations 
and mutual interferences between science, technology, and society, using education 
focused on science, technology, and society (STS), and public communication of science 
as its main references. The election of STS-focused education is related to the discussion 
about the importance of training critical citizens to face science and technology (S&T) 
issues, including the science, technology, society, and environment (STSE) approach. 
The election of the public communication of science is related to the debate about the 
change in ways of public participation in S&T decisions. Those two references challenge 
the institutions that work on the public-science interface to reconsider their objectives 
and purposes. Those questions get even more relevant if the growth and strengthening 
of science museums in Brazil in recent years are taken into account. For this project 
three exhibitions from different national science museums were selected and analyzed: 
Educação Ambiental [Environmental education], at the Museu de Ciências e Tecnologia/
PUC-RS; Reprodução e genética [Reproduction and genetics], at the Biodiscovery Space 
at the Museu da Vida/Fiocruz; and Os Ciclos Biogeoquímicos e o Meio Ambiente [The 
biogeochemical cycles and the environment], at the Planet Earth and Environment 
Preservation at Estação Ciência/USP. In order to analyze these exhibitions, attributes 
that could qualify an exhibition as STS or STSE were composed. Those attributes were 
divided into three sets: the fi rst applies to the attributes related to external social science 
issues; the second applies to the attributes related to internal social science issues; and 
the third applies to the attributes related to historical and philosophical debates. In this 
manner, the analysis was directed by identifying those attributes in the exhibit elements 
(objects, interactive displays, text panels, and other scenographic elements) in each of 
the exhibitions. The analysis leads to the idea of different ways to classify an exhibition 
as STS or STSE. A range from exhibitions that explore only one attribute in a particular 
manner to the ones in which all attributes are explored; between those two extremes 
there would be those exhibitions that bring only one attribute but in almost all exhibit 
elements; the ones which bring some attributes but only in one set; or, still further, 
those which explore many attributes but not all of them. Due to the diffi culty of fi nding 
STS-themed exhibitions in the national scene, a discussion driven mainly by interviews 
with the exhibition elaborators, aimed at fi nding reasons and explanations for that low 
representativeness, was included in the analysis.

Keywords: Science museums. STS. STSE. Education and museums. Exhibitions analyses.
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The Educational Role of Botanical Gardens: analysis of the educational actions of the Rio 
de Janeiro Botanical Garden

Maria Paula Correia de Souza

Abstract

Botanical gardens are particular types of museums, especially because they exhibit living ele-
ments, most of them static. Among the functions of this type of institution, the educational 
one is particularly relevant within a growing valorization of informal education. In a qualitative 
research perspective, this study analyses the educational actions addressed to spontaneous and 
scholarship publics by the Rio de Janeiro Botanical Garden. We aimed to understand how these 
actions are being developed, creating knowledge for further thought about the educational role 
of these institutions. Within this perspective, we compared the historical development of botani-
cal gardens with the one of museums, highlighting the growth of the education role in the Rio 
de Janeiro Botanical Garden. This analysis showed an increased importance of the education role 
in these institutions. For the Rio de Janeiro Botanical Garden, the initial relationships with the 
public were essentially based on the recreational function, but were then progressively changed, 
with the expansion of the educational function. In the recent history of the Botanical Garden we 
observed structural, political and social changes which resulted in the creation of public visit-
ing sectors. To understand the social function of the institution, it is necessary to understand 
which are the fundamental concepts and aims of these public educational actions, and how were 
these actions evaluated and adapted. To support the proposed analyses, we created categories 
based on referential concepts from museum education, public communication of science, and 
also from pedagogical trends in science teaching. We observed that the educational actions 
developed for the large audience which visit the Rio de Janeiro Botanical Garden were usually 
developed within an information focused perspective. On the other hand, actions for scholarship 
publics presented more clearly dialogical elements. However, these categories do not obligatory 
exclude each other, once elements from more than one category may characterize each action. 
Apparently this mixture of dialogical and information focused characteristics may “coexist”, with-
out being better or worst for the public assimilation. This is similar to the present coexistence of 
different communication models, as well as of different educational elements and practices. Be-
yond the identifi cation and characterization of different educational actions, this study allowed 
the institution to better understand their actions, and thus to adapt them to their maim objec-
tives and intentions. In a wider perspective, this research contributed also for a critical thought 
about the social function of the Rio de Janeiro Botanical Garden, once it provides information 
about how the public perceive the educational and communication role of the Botanical Garden. 
Furthermore this study also showed that the relationships with visitors are becoming increas-
ingly important for the institution, reinforcing the signifi cant social role of the institution. Finally, 
our results emphasize the important role of this kind of evaluation and research about the edu-
cational actions developed in spaces such as botanical gardens, zoos, museums, and science 
centers, once they promote science communication, and allow an effective public participation 
in environmental and scientifi c issues.

Keywords: museums, botanic gardens, non formal education, museum education.
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Conceptions of popularization of science and technology in political discourse: 
impacts on science museums

Ana Maria Navas

Abstract

This research aims to characterize the concepts of science and technology popularization 
(S&T) that guided the discourse and the actions of the Science and Technology Ministry 
(STM) of Brazil, between the years 2003-2006. As part of the process, we examined the 
relations established among science museums and the processes of popularization and 
divulgation of science. We took as a standpoint one specifi c action developed by the STM 
towards science museums: the Public Call for proposals in fi nancing Museums and Science 
Centers advertised in 2003. The theoretical framework used was based on studies developed 
in the area of sociology of science, public science communication, scientifi c divulgation 
and communication in museums. We used a qualitative approach with data collected in 
documents and through interviews. The sources consulted were offi cial documents of the 
STM from 2003-2006 and the projects presented to the call for proposals. The interviews 
were performed with the members of the Thematic Committee of Scientifi c Divulgation of 
CNPq and professionals of science museums that would benefi t from the Grant. The data 
showed that the popularization of Science and Technology currently receives support by the 
STM through the consolidation of the Department of Science and Technology for Diffusion 
and Popularization, including fi nancial support and several other actions. Our analysis also 
showed that the discourse of popularization of S&T, characterized by tensions between 
informational and dialogical activities, is divided in the transmission of scientifi c contents and 
the incentive to the citizen participation in topics related to science and technology. Despite 
the predominance of informational activities of MCT, we identifi ed in the governmental 
policy the intention to abandon defi cient models, and to offer spaces for more participative 
and democratic models. Those intentions appear associated to the formulation of a public 
policy for popularization of C&T, and indicate an interest for assuming medium and long 
term commitments. In relation to the selected Public Call, it was evident the governmental 
intention of enhancing relationships between museum and popularization and science 
teaching. However, the analyzed projects showed that when this relationship is taken into 
practice, it privileges informational activities, turning back to the transmission of scientifi c 
content and associated to a school audience. Even so, the analysis of all projects presented 
by the museums to the Public Call showed activities designed for a more general population, 
and proposed in a participative and democratic context of scientifi c popularization. Those 
initiatives reveal the potentiality of the relationship that can be established between museums 
and science.

Keywords: popularization science and technology, politics of scientifi c divulgation, science 
museums.
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Learning in museums: an analysis of the school visits to the Biological Museum 
of the Butantan Institute

Agnes Sápiras

Abstract

Supposing that the exhibitions in museums reveal a great educational potential 
and considering the public evaluation as fundamentals to implement educational 
actions in these spaces, the main objective of this research was thought, which was 
the investigation of how the conversations established through the interactions 
between fundamental II students, during visits to the Biological Museum of the 
Butantan Institute, may enhance the learning process. We want to emphasize that 
the main goal was to analyse how the learning process was established from these 
interactions that comprised aspects of the information and meanings interchange 
established during the conversations among students, as well as with this students 
and the educators (monitors/teachers) and the interaction with the exhibition. In our 
theoretical framework we adopted authors who developed studies about learning 
in museums and since whe focused our analisys on the learning processes through 
interaction, we were inspired by the presuppositions of the social-historic perspective 
by Vygotsky. Our methodology had a predominantly qualitative character, but we did 
a brief quantitative research aiming to amplify the comprehension of the fi gures in 
the learning indicators. The datas were collected through observations and fi lming, 
being the analisys based upon a set of cathegories created by Allen (2002) for the 
study of learning in museums. According to these results, the category of conceptual 
talk was the most frequent, followed by the perceptual, strategic, affective and 
connecting talks. We believe that the view of the animals in the museum generated 
stimulus that unleashed a series of questionings among students who, through 
inferences and generalizations might have learned the scientifi c/biological concepts 
present in the exhibition – therefore being the conceptual talk more active. Moreover, 
the participation of the monitors during the conversations were important for the 
occurence of this cathegory. We believe that the cathegories developed by Allen 
(2002), helped in the comprehension of how the students appropriate the knowledge 
disclosed in the exhibition in the Biological Museum of the Butantan Institute, revealing 
new study possibilities related to the learning processes established in museums.

Keywords: learning, museums, interactions, students, non-formal education.
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An analysis of the conceptions about science, biodiversity and sustainable 
development within the discourse of a television program

Harlei Alberto Fiorentino

Abstract

The current work aims to analyze the conceptions of science, biodiversity and 
sustainable development present in the speech of one episode of the television 
program “Globo Reporter” entitled “Tumucumaque Park”, which portrays a scientifi c 
expedition to this Park, located at the Brazilian State of Amapá. The approach used 
to analyze these conceptions is based on some guiding questions: what is the 
relationship between scientifi c and non-scientifi c knowledge? Which are the myths 
underlying the biodiversity approach? Which are the myths that support the idea of 
sustainable development? Is science presented so as to corroborate the conceptions 
of biodiversity and sustainable development suggested in the program? Do the 
conceptions underlying these issues resembles more the approaches adopted by 
developed countries and dominant groups, based generally on the neoliberal thinking 
and economic mainstream, or do they resemble more closely the ideas of dissident 
groups that are concerned with the cultural plurality and with the organization of 
social forums? The theoretical foundation of the work comes from philosophy and 
sociology, including authors who do not necessarily share the same views. Some 
examples are: Adorno, Bakhtin, Barthes, Habermas, Foucault, Ellias, Bauman, Giddens, 
Boaventura, Rorty, Berlin, Chalmers, Lyotard, Cassirer, Rouanet, Cambi, Castells. The 
method applied is of a qualitative nature, in which three features are basic: holistic 
vision, intuitive approach and naturalistic research. The theory is fundamental to 
provide support and validation to the study by attributing meaning to the data. 
The analysis showed that the discourse of the program is polyphonic, because it 
echoes contradictory voices, while reinforcing the voices of the dominant groups 
that disseminate the neoliberalism and the primacy of science over other forms of 
knowledge. Considering the educational aspect of the television, and the progressively 
decreasing monopolistic role of the school, it is important to value the capacity of 
“widening the gap” so needed for the perception of what is behind the appearances, 
of what is mythized and presented as undisputable truth. In the age of communication 
and of a society based on risk, in which the problems are global and the discourses 
are intertwined so to obscure clearly defi ned boundaries, schools must rethink their 
role.
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The museum/school relation: educational practice and theory on school visits to the 
Museum of Zoology of USP

Luciana Conrado Martins

Abstract

This research treats of the museum/school relation. Identifi es and confronts the educational 
discourses and the practices of the involved professionals. Inserted on a qualitative view 
on education, this study analyses the present practices on school visits to the Museum of 
Zoology of University of São Paulo. It is considered that the museum’s educators carry an 
empirical and theoretical knowledge, which is responsible for the normative conduction 
of the educational activities on the institution where they are involved. Other factors 
such as the institution’s history, the administration’s structure and the social context are 
relevant for the comprehension of the analysis fi eld. Those are the aspects that are going 
to determine what is the discourse of the professionals of education who are responsible 
for educational actions of the museum, facing their pedagogical practises, necessary step 
to the comprehension of the object. On the other hand, it’s as well considered that schools 
teachers have their own conception regarding the museum. What is this conception? What 
are the expectancies of those professionals, who confront innumerable diffi culties to take 
their pupils to an institution whose language and contents are not familiar to them? Are 
their expectancies fulfi lled during visitation? To understand the universe means to observe 
the practices of those professionals in contact with the museum institution. Aiming to 
answer those questions, the confrontation of the professional’s expectancies (teachers and 
museum’s educators) with their practices in a specifi c moment: the schools visitations to 
the Museum. This choice is based on the verifi cation that the visit is the moment when 
the intentions, regarding to the pedagogical practice, are accomplished/confronted in a 
museum exposition. The choice for the University of São Paulo’s Museum of Zoology, and 
posterior empirical research inside the museum, emerged other questions concerning the 
educational role inside the museological institution, historically dedicated to zoological 
researches. A referential originating in education researches and public researches, that took 
place in museums, was used to ground the proposed analysis. It was verifi ed that teachers 
and museum’s educators have similar expectancies regarding to the pedagogical potential 
of museums expositions. However, the schools still attending to museums without being 
alert to the educational particularities of these places, converting the visit on a isolated event 
to the school life of the student. On the other hand, the Museum of Zoology, aggregates 
factors, which contributes to the non-optimisation of its relation with school institutions. 
The evidencing of those problems indicates the need to enter an institutional partnership 
between museums and schools, supported by all the instances involved and not only few 
interested professionals.

Keywords: museum, school, partnership, teacher’s knowledge, museum educator’s 
knowledge, pedagogical practices, research in museum education.
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Les objets biologiques dans les musées  

de sciences : une étude dans le contexte 

brésilien

Martha Marandino

Introduction

Les expositions muséales deviennent de plus en plus l’objet d’études 
dans différents domaines de la connaissance. La compréhension 

du processus de production, en ce qui concerne le travail des équipes 
professionnelles, aussi bien qu’à ce qui se rapporte à la structuration et 
à l’élaboration du discours expositif, est fondamentale pour l’analyse de 
l’efficacité du rapport communicatif entre exposition et public.

Le discours des expositions est issu du processus de « muséalisation », 
dont le souci est la préservation des biens matériels par le moyen de la 
conservation, de la documentation et de la communication (Bruno, 1996). 
Dans l’exposition, le discours est, d’un côté, la source de communication 
entre des connaissances, des objets et des phénomènes et, de l’autre, le 
public. Dans son essence, le discours expositif est complexe et formé par 
divers éléments. De fait, dans l’analyse du processus communicatif, il 
est important de considérer autant les objets, les textes, les images et les 
maquettes que l’espace architectural lui-même et ses caractéristiques – 
comme l’éclairage, la circulation, etc. En effet, plusieurs auteurs ont 
récemment défini la visite d’une exposition comme une expérience 
holistique qui ne se réduit pas simplement aux contenus exposés (objets 
et connaissances), mais qui comprend aussi d’autres aspects concernant 
le bien-être et le confort des visiteurs. Ces aspects n’ont pas toujours 
été considérés dans les analyses de communications (Falk et Dierking 
1992, Hooper-Greenhill 1994).

Étant donné la nature de la présente publication, ce texte se focalise 
exclusivement sur l’un des aspects qui déterminent le processus 
communicatif, à savoir les objets des expositions dans les musées 
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de sciences1 dont le thème est la biologie. Les données qui seront ici 
présentées sont fondées sur une recherche de doctorat dont l’objectif 
principal a été d’étudier les processus de construction du discours 
expositif dans l’élaboration des expositions reliées à la biologie. Cette 
recherche doctorale a permis d’évaluer, d’un point de vue qualitatif, 
cinq musées de sciences brésiliens et, comme référence théorique, a eu 
recours au concept de recontextualisation de Bernstein (1996) basé sur 
la théorie du discours pédagogique. 

Des cinq musées brésiliens retenus, deux ont été sélectionnés 
pour le présent article. Il s’agit du Musée de Zoologie, appartenant à 
l’Université de São Paulo – USP ainsi que du Musée de la Vie, situé à Rio 
de Janeiro et lié à la Casa de Oswaldo Cruz, de la Fondation Oswaldo 
Cruz (FIOCRUZ). Le choix de ces musées est dû à la représentativité des 
objets biologiques exposés, ce qui est fondamental pour les réflexions 
qui seront ici présentées.

Ce texte a pour but de réfléchir sur les questions qui surgissent 
lorsqu’on analyse les objets biologiques dans les musées de sciences. 
On aborde ainsi les thèmes concernant les divers types d’objets et la 
relation existant entre collection, recherche scientifique et expositions. 
On discute sur les possibilités et les limites reliées à ce genre d’objets 
exposés. On examine les différents aspects relatifs aux formes possibles 
d’interaction entre les objets des expositions étudiées et le public. Puis, 
enfin, on analyse les processus de recontextualisation subis par les 
objets biologiques pendant la production des discours « expositifs ». 

Les objets dans les musées de sciences

L’existence des collections marque l’histoire et le concept des musées 
qui se sont construits à partir de l’accumulation d’objets. Au long des 
siècles, l’organisation et l’exposition des collections ont montré entre 
autres les différentes perspectives de la science de chaque époque.

Mais, avec le temps, et tout particulièrement durant le dernier 
siècle, des changements dans la perception et, conséquemment, la 
façon de concevoir les musées ont favorisé l’émergence de différentes 
conceptions des rapports entre les objets et les visiteurs et entre la 
recherche et l’exposition. Ces différentes conceptions remirent en 
question le concept de musée possédant une ou plusieurs collections au 

 1. Au Brésil, l’expression « musées de sciences » est habituellement employée pour 
désigner aussi bien les musées de sciences et technologies que les musées d’histoire 
naturelle et les centres de sciences.
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point où apparurent de nouvelles institutions sans collection telles que 
les sciences centers. Ainsi, nous voyons apparaître des expositions qui 
ne se construisent plus autour des objets, mais plutôt autour de concepts 
et de phénomènes scientifiques, et ce, par le moyen de modèles et de 
systèmes de médias agencés. 

Une des conséquences de ce déclin de l’objet est que la recherche 
scientifique, fondée sur les collections, a décru en termes quantitatifs 
et qualitatifs au point où elle est devenue parfois résiduelle ou même 
inexistante2. Par contre, un autre type de recherche, relié aux processus 
communicatifs et éducatifs, a émergé. Tout cela a eu un impact sur 
la conception, la production et l’évaluation des expositions dans les 
musées de sciences.

Il existe une importante bibliographie sur les objets de musées et 
les différentes approches faites en ce qui concerne la communication 
et l’éducation par le moyen de ces derniers3. Dans les lignes qui 
suivent, nous donnerons du relief à deux auteurs. Le premier, Lourenço  
(2000 : 73) qui a mis au point un système de classification d’objets pour 
les musées de sciences et technique. Dans ce système, nous trouvons 
trois grands types d’objets, à savoir les objets scientifiques, qui ont été 
construits dans le but de mener l’investigation scientifique, les objets 

pédagogiques, élaborés pour l’enseignement de la science, et les objets 

de divulgation, conçus pour la présentation des principes scientifiques 
à un public plus vaste. Les deux premiers types d’objets cités ont été 
incorporés aux collections parce qu’ils étaient devenus obsolètes. On 
les désigne sous le vocable d’« objets historiques ». Le troisième type 
d’objets a été conçu pour être délibérément manipulé dans un contexte 
d’exposition. Il est habituellement dénommé « objet interactif ». Il 
est à noter que l’auteure considère que les attributs « historique » et 
« interactif » ne sont pas intrinsèques aux objets. En effet, un objet 
historique peut, sous certaines conditions, être interactif. La valeur 
historique et l’interactivité sont ainsi des caractéristiques extérieures 
que tous les objets peuvent acquérir dans différents contextes4.

 2. Cela est le cas par exemple des musées universitaires d’Histoire naturelle dans la 
plupart des pays de l’Europe. (Lourenço, 2002).

 3. À titre d’exemples, nous citerons quelques travaux concernant l’éducation et la 
communication par le moyen des objets : O’Neill (2000) ; Lourenço (2000) ; Schärer 
(1999) ; Kingery (1996) ; Shun (1994) et Silverstone (1992).

 4. Selon Lourenço (2000), c’est le but de la construction de l’objet – un critère internaliste 
– qui garantit quelque objectivité et cohérence interne. En revanche, les critères comme 
interactif ou historique, de fond externaliste, ne permettent pas une approche objective 
du thème, puisqu’il s’agit d’attributs imputés lors de l’appropriation des objets, ce qui 
à son avis est impossible d’être contrôlé a priori.
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Le second auteur, Schärer (1999), propose, tout en indiquant les 
intentions de la mise en place d’un objet sur scène selon la fonction 
qui lui est attribuée, sept approches fondées sur les possibilités de 
présentation des objets dans les expositions. Sous cette perspective, 
l’auteur définit des types de langage expographiques tels que le langage 
esthétique, didactique, théâtral et associatif. À son avis, les objets 
dans les expositions peuvent être muets, comme dans les cas des 
musées-dépôts ; séducteurs comme dans les musées-rêves ; explicatifs/
exemplaires comme dans les musées-livres d’histoire ; désordonnés 
comme dans les musées-théâtres ; éducatifs comme dans les musées-

écoles ; signifiants comme dans les musées-débats ; témoins comme 
dans les musées-rapport.

Selon ces auteurs, il est possible d’affirmer qu’il existe différents 
critères habilités à classifier les types d’objets muséaux. Si le choix est 
fait par ses attributs internes, cette classification est en général plus 
objective et, conséquemment, indépendante du contexte dans lequel 
se trouve l’objet. Par contre, si une classification considère le contexte 
dans lequel se retrouve l’objet, cette dernière aura tendance à être moins 
objective. Néanmoins, cette dernière classification révèle les différentes 
formes sous lesquelles les objets peuvent être présentés ou interprétés 
par les visiteurs. Ce qui constitue, à notre avis, un élément important 
pour le processus communicatif dans les musées. 

Comprendre les processus de fabrication des objets exposés dans 
les musées de sciences, les intentions transmises en filigranes, ainsi 
que les transformations subies par ces derniers en fonction du contexte 
pour lesquels ils ont été produits et sélectionnés, est essentiel pour la 
communication et la production de sens faites par le public. 

Les questions qui seront ainsi présentées veulent contribuer aussi 
bien à la discussion sur la nature des objets présents dans les musées 
de sciences qu’aux implications dans la façon de les présenter et de les 
communiquer dans les expositions.

Méthodologie et univers de la recherche

La présente recherche a eu un caractère qualitatif et a été fondée 
sur l’approche ethnographique appliquée à l’éducation. Les données 
présentées dans ce travail ont été obtenues par le moyen d’entrevues 
semi-structurées réalisées avec les coordinateurs ou les concepteurs des 
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expositions5, d’observation des expositions basée sur une grille élaborée 
à partir des critères d’analyse et de l’examen des documents officiels, 
des articles, ainsi que d’autres textes fournis par les institutions. 

Le Musée de Zoologie, l’un des musées étudiés, a été créé en 19696. 
Il appartient à l’Université de São Paulo, mais se trouve hors du campus 
universitaire, plus précisément, dans un quartier de classe moyenne. 
Sa collection remonte à l’année 1870 et a été constamment enrichie. 
Celle-ci, composée de divers exemplaires de groupes zoologiques, 
constitue la plus grande collection de l’Amérique latine concernant la 
faune de la région néotropicale. L’exposition étudiée dans ce musée a 
été élaborée dans les années 407.

Le Musée de la Vie a été créé en 1999 et est consacré à la divulgation 
et à l’éducation des sciences. Il est lié à la Fondation Oswaldo Cruz - 
FIOCRUZ, qui possède aussi un centre de recherche en santé et histoire 
de la science au Brésil. Situé à Rio de Janeiro, le Musée de la Vie est sur 
le campus de la FIOCRUZ, lui-même situé dans un quartier populaire 
de la ville. L’une des expositions étudiées dans cette recherche, appelée 
Espace Biodécouverte, aborde des thèmes qui se rapportent à la biologie 
moderne.

Les types d’objets dans les musées étudiés – Possibilités et défis

Dans la présente section, nous présenterons les données concernant les 
types d’objets existant dans les collections ainsi que dans les expositions 
des deux musées choisis. Nous présenterons aussi les recherches 
développées sur le terrain. L’exposition du Musée de Zoologie est 
consacrée à la présentation de la biodiversité animale et les objets qui 
la composent sont exposés selon les différents groupes taxonomiques. Il 
est à noter que la collection de ce musée a été constamment remaniée 
selon les conceptions de recherche liées au domaine de l’histoire 
naturelle et de la zoologie, en vigueur. Aussi, selon Rodrigues (1999 : 31), 
directeur du musée, les conservateurs n’avaient pas, à la fin du xix

e siècle 
et dans la première moitié du xx

e siècle, le souci de collectionner des 

 5. Les témoignages qui sont ici présentés révèlent des noms fictifs, selon la décision 
méthodologique prise lors de la réalisation de la recherche. Dans le Musée de Zoologie, 
l’équipe de coordinateurs était formée par des biologistes chercheurs de l’institution. 
Dans le Musée de la Vie, les coordinateurs avaient des formations distinctes 
– biologistes, historiens, psychologues et éducateurs.

 6. La collection du Musée de Zoologie est antérieure à la création du musée.

 7. Le Musée de Zoologie a été fermé pendant quatre ans et sa nouvelle exposition de 
longue durée a été inaugurée en septembre 2002. La présente recherche a eu lieu en 
1999. 
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séries d’exemplaires de chaque espèce pour l’étude de la variation 
géographique. Ainsi, les préleveurs, voyageurs ou naturalistes, ne 
collectaient qu’un ou quelques exemplaires de chaque espèce pendant 
leurs expéditions. De fait, ces derniers ne cherchaient qu’à augmenter 
leurs collections et exposer les éléments les plus spectaculaires au 
public. Cependant, les modifications qui ont eu lieu dans le domaine 
de la biologie ont influencé directement non seulement les thèmes, 
mais aussi les procédures et les méthodes employées pour la recherche 
dans ce musée. De fait, la diffusion des idées évolutives et des concepts 
de variation géographique parmi les zoologistes a rendu nécessaire la 
collecte de séries d’exemplaires co-spécifiques. Pour Rodrigues (ibid.), 
quoiqu’il n’existait pas encore des soucis visibles quant à la détérioration 
des habitats naturels, une partie de la collection témoigne de l’existence 
de communautés d’espèces dans des régions dont le paysage a été 
complètement modifié par le progrès des activités humaines.

Selon Rodrigues, les soucis actuels de préservation exigent des 
prises de position par des musées qui ont le rôle de documenter la faune 
des régions transformées. Outre les activités de recherche, le corps 
d’enseignants et de techniciens doit maintenir, conserver, amplifier 
et perfectionner les collections, tout en développant un travail de 
commissariat, et ce, afin d’utiliser les connaissances qu’on y trouve au 
bénéfice de la société.

Dans le Musée de Zoologie, les objets exposés sont ceux que l’on 
retrouve habituellement dans les musées d’histoire naturelle c’est-à-dire 
des animaux conservés dans des récipients ou empaillés. Ces objets, 
désignés ici comme des « objets scientifiques et/ou naturels8 », sont 
représentés dans cette exposition par une grande variété de groupes 
taxonomiques. Cependant, la prépondérance de quelques groupes –
comme celui des volailles – au détriment des autres est visible. Malgré 
la préoccupation des professionnels quant à la réduction du nombre 
des spécimens présents dans l’exposition, elle est encore importante 
et possède plusieurs exemplaires d’un même groupe répétés, selon 
l’indication du témoignage suivant :

[…] les espèces qui ont été préservées à l’occasion pour l’exposition, ils 
avaient une très bonne technique de taxidermie. On observe alors une 
grande préoccupation envers l’objet, mais le but était vraiment celui de le 

 8. Pour cette désignation, nous avons considéré les caractéristiques des objets scientifiques 
proposées par Lourenço (2000). Le terme « naturel » a été utilisé, car les objets 
représentés forment la base des études d’Histoire naturelle.
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montrer au public : « regardez, au Brésil nous avons tout cela ! ». Alors, plus 
on y exhibait, plus c’était mieux. Je pense qu’il s’agit donc d’une conception 
du siècle dernier : y mettre un nombre immense d’exemplaires (Sandra)

En ce qui concerne la présentation des animaux, quelques aspects 
doivent être mis en relief. Plusieurs exemplaires de l’exposition ont été 
montés à partir des techniques de naturalisation. Selon l’indication de 
l’un des coordinateurs, l’animal montré dans l’exposition publique est 
celui qui est « attrayant pour le visiteur ». Il est préparé, empaillé, « dans 
une position romantique, violente, agressive ou défensive, c’est-à-dire, 
il est immobilisé dans une position qui donne au visiteur l’idée de ce 
qu’il faisait lorsqu’il était vivant ». Au contraire, « l’exemplaire qui est 
préservé pour la recherche scientifique dans le but de laisser exposer la 
plupart des caractères qui sont importants pour son identification, c’est 
un exemplaire difforme » (Sandra).

FIGURE 1

Exemple d’animal naturalisé dans l’exposition du Musée de Zoologie

Ainsi, plusieurs animaux qui se trouvent dans l’exposition du 
Musée de Zoologie proviennent de différentes collections. Dans certains 
cas, ils ont reçu un traitement spécial afin de mettre en relief des aspects 
importants tels que l’apparence, les comportements ou la structure 
biologique, ce qui avait pour effet de les différencier énormément des 
animaux dédiés aux collections de recherche. 

Les chercheurs de ce musée font des recherches dans le domaine de 
la zoologie, surtout en systématique et taxonomie, mais aussi en écologie 
et évolution. Ils sont responsables de la divulgation de ces connaissances 
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par le moyen de publications scientifiques. Les collections de recherche 
qu’ils possèdent forment la base de leur production scientifique.

FIGURE 2

Réserve technique de poissons dans le Musée de Zoologie – 
conditionnement des exemplaires pour la conservation et l’étude

Cependant, l’importance de la collection et, par conséquent, de 
la recherche scientifique réalisée dans cette institution, semble, selon 
l’opinion de l’un de ses coordinateurs, ne pas être mise en évidence dans 
l’exposition publique du Musée de Zoologie. Ainsi, selon Paulo « les 

gens qui passent dans la rue et décident d’entrer ont une vision tout à 

fait erronée de ce qu’on fait ici » (Paulo). Cette difficulté de montrer le 
travail de recherche réalisé dans le musée est le fruit, entre autres, de 
l’insuffisance de personnel – enseignants et professionnels spécialisés 
des domaines scientifiques –, mais aussi l’insuffisance de divulgation 
et de muséologie. Cela peut compromettre les collections et entraver 
la production de connaissance dans l’institution. 

Il y a aussi des défis par rapport à l’amélioration des conditions 
et de l’infrastructure de l’exposition et du musée dans son ensemble. 
Cependant, tous ces facteurs sont, à vrai dire, des conséquences d’une 
politique institutionnelle qui pendant une certaine période n’a pas 
favorisé l’exposition publique comme une forme de divulgation. Selon 
l’indication du témoignage d’Ana : « […] la recherche scientifique a 

toujours été priorisée au détriment de l’exposition publique. […] 

L’exposition occupait tout le fond de l’immeuble où se trouvent 

aujourd’hui les collections de mammifères et mollusques. Elle a été 

alors rassemblée dans un espace plus petit, c’est-à-dire qu’elle a perdu 

davantage son sens ».
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C’est ainsi qu’il devient possible d’identifier l’existence d’une 
profonde dissociation entre la recherche fondée sur les collections du 
Musée de Zoologie et son exposition à l’occasion de cette étude.

À travers les données présentées, il est possible de revaloriser 
l’importance de la collection zoologique et de la recherche développée 
dans le Musée de Zoologie. La recherche réalisée actuellement dans 
cet endroit démontre le rapport existant entre recherche biologique et 
collection et son importance pour le développement de la connaissance 
dans ce domaine. Les informations issues de ces recherches ne sont 
pourtant pas présentes dans l’exposition. En effet, cette dernière est 
strictement organisée sur la base de la systématique « classique »9, c’est-
à-dire exposant une grande quantité d’exemplaires et ne présentant 
que ponctuellement quelques connaissances écologiques à travers les 
dioramas. La dynamique de la recherche réalisée dans ce musée n’est 
pas représentée dans son exposition, ni d’ailleurs le rapport entre les 
connaissances les plus récentes de la systématique, de la zoologie et 
de l’écologie, ce qui est important pour la compréhension du travail 
réalisé dans le musée.

L’autre musée que nous avons choisi et étudié, c’est le Musée de 
la Vie. Sa proposition conceptuelle est vaste et a été élaborée dans le 
but de concevoir un musée interactif de sciences avec une mission 
éducative qui tient compte de la grande influence historique de la 
FIOCRUZ. L’exposition Espace Biodécouverte a pour objectif de 
divulguer des concepts élémentaires de la biologie à partir d’une 
perspective historique, ce qui maintient une relation étroite avec la 
recherche réalisée dans l’institution. L’exposition repose sur deux axes 
thématiques centraux, à savoir la biodiversité et la santé et traite divers 
contenus tels que l’évolution, la classification, la théorie cellulaire, la 
diversité humaine, la génétique, la reproduction et la biotechnologie, 
pour ne donner que ces exemples.

Dans le Musée de la Vie – Espace Biodécouverte, les recherches, 
en lien avec l’éducation, sont réalisées par les professionnels œuvrant 

 9. Dans ce texte, le terme « classique » se rapporte à l’École traditionnelle de la Systé-
matique biologique. On peut distinguer deux tendances dans ce domaine de la 
connaissance biologique : la première, nommée École Fénétique qui comprend deux 
lignes – la Traditionnelle et la Numérique. Les deux lignes classifient les êtres vivants 
selon la ressemblance de leurs caractéristiques, la Traditionnelle étant la plus ancienne. 
La deuxième tendance comprendrait les écoles de systématique qui ont le souci de lier 
la classification et l’évolution ; nous y trouvons les écoles Cladistique et Gradistique 
(Amorim, 1997). 
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dans l’institution, c’est-à-dire les éducateurs, biologistes, historiens de la 
science, psychologues et sociologues. Par contre, il n’y a pas de recherche 
en biologie. Conséquemment, des consultations ont été faites auprès 
des chercheurs en biologie et en santé de la FIOCRUZ, afin de mettre 
sur pied l’exposition.

Le Musée de la Vie – Espace Biodécouverte ne possédait pas de 
collections. Celle qui est présentement exhibée appartient soit à d’autres 
secteurs de la FIOCRUZ ou a été tout simplement donnée par d’autres 
institutions.

Cette exposition renferme une grande variété d’objets, dans le sens 
proposé par Lourenço (2000), c’est-à-dire scientifique, pédagogique et 
divulgation. Ainsi, il y a, d’une part, quelques exemplaires d’objets 
scientifiques, d’instruments historiques, de végétaux d’animaux 
naturalisés, de fossiles puis, d’autre part, une grande quantité d’objets 
de divulgation et pédagogiques comme des modèles, des dispositifs 
interactifs, des jeux, des multimédias, etc. Notez qu’il y a aussi quelques 
organismes vivants dans l’exposition. Le témoignage ci-dessous illustre 
le rôle des objets dans cet endroit.

FIGURE 3

Exemplaires d’insectes exposés
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Dans les entrevues faites aux coordinateurs de l’exposition, on a 
souvent eu comme commentaire le fait que la présentation des thèmes 
de biologie par le moyen d’objets occasionnait plusieurs difficultés :

[...] Souvent, les musées interactifs travaillent avec des phénomènes reliés 
à la physique. Ceux-ci sont très faciles à illustrer ; c’est séduisant pour les 
gens. Quand il s’agit de biologie, vous traitez des spécificités difficiles à 
démontrer, qui exigent une grande quantité de formes très diverses ; et si 
vous voulez fournir des exemples à partir des expérimentations, je trouve 
encore plus compliqué [..] (João)

FIGURE 4

Module sur la théorie cellulaire – microscopes pour que le public observe 
les cellules avec l’aide des animateurs

À partir des données obtenues, nous croyons qu’il est possible 
d’affirmer qu’il y a plusieurs possibilités communes à n’importe 
quel processus d’élaboration d’expositions scientifiques, au niveau 
de la présentation d’objets dans les musées de sciences. Des défis 
se rapportant à l’approche interactive sont présents dans toutes les 
expositions d’ordre scientifique, puisque ce type de langage expositif, 
axé sur la participation active et tactile du public, imprime des 
caractéristiques spécifiques à l’élaboration du discours expositif. Les 
aspects se rapportant aux dimensions temporelles et spatiales sont aussi 
déterminants et agissent sur n’importe quel type d’exposition.

Cependant, certains aspects observés semblent posséder des confi-
gurations relatives aux spécificités des objets biologiques. On pourrait 
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ainsi considérer l’hypothèse que ces aspects maintiennent une relation 
entre les caractéristiques liées aux objets de connaissance de la biologie 
du point de vue de sa structure épistémologique, historique ou même 
philosophique.

L’histoire des Musées d’Histoire naturelle a influencé la conception 
des expositions dans ce domaine. La présence des objets scientifiques et 
naturels dans les différents types de musées de sciences rend évidente 
cette donnée, comme l’on a pu observer dans cette recherche.

Historiquement, la présentation des organismes conservés et 
organisés selon les groupes taxonomiques était liée à l’approche de 
la Systématique « classique », davantage centrée sur l’information à 
transmettre à travers les objets que sur le public. Cette présentation a 
été modifiée au fil du temps de façon que, dans certaines expositions 
orientées vers le public comme celle du Musée de la Vie – Espace 
Biodécouverte, les objets apparaissent dans le but d’éclairer le thème 
développé dans l’exposition. Dans le cas présent, le plus grand souci 
se trouve ainsi dans la compréhension du contenu à travers l’impact 
affectif et cognitif de ces objets sur les visiteurs. 

La présence d’objets scientifiques et naturels marque l’héritage de 
l’Histoire naturelle et de son rôle en tant que science. À ce moment-là, 
présenter les sciences naturelles, son discours et sa logique était 
plus important que comprendre des concepts biologiques. D’ailleurs, 
l’organisation taxonomique des êtres vivants dans l’exposition et les 
propres objets de taxidermie étaient les fondements de cette approche.

Les expositions du genre interactif, marquées par une perspective 
éducative, sont associées en général à la présentation de connaissances 
supplémentaires et ne se réduisent pas aux contenus traditionnels de 
l’Histoire naturelle, comme la zoologie et la botanique. Les concepteurs 
d’expositions ont ainsi abandonné l’approche systématique classique 
au profit d’une organisation autour d’axes thématiques où les objets 
apparaissent afin d’illustrer les concepts ou les phénomènes traités.

L’Histoire naturelle a subi des modifications profondes dans ses 
fondements, notamment avec l’émergence de la Théorie de l’Évolution. 
La biologie, quant à elle, est en train de se constituer comme une 
discipline autonome et unifiée, quoiqu’il n’y ait pas de consensus 
dans le débat sur ce thème (Smocovits, 1992 ; Gros, Jacob et Royer, 
1978). Cela a favorisé un apport de nouveaux contenus qui ont eu une 
répercussion sur la science contemporaine – qualifiée par certains de 



38

Les objets biologiques dans les musées de sciences :  
une étude dans le contexte brésilien

111

techno-science (Jenkins, 1999), tout spécialement dans les domaines 
reliés à la Génétique, la Biologie moléculaire, ainsi que l’Écologie. La 
conséquence de cela est l’émergence de nouvelles questions à l’intention 
des musées qui développent des expositions en biologie et qui veulent 
divulguer correctement ses concepts, rendre possibles des lectures 
par le public et travailler avec l’historicité et la contemporanéité de la 
connaissance scientifique.

Selon Van-Präet : 

la dissociation introduite en sciences naturelles au xxe siècle entre, 
d’une part, l’exposition et, d’autre part, les principes de constitution des 
collections et de la recherche scientifique, résulte de deux contradictions 
spécifiques au domaine biologique. La première est liée à l’objet d’étude 
lui-même, “ à savoir l’impossibilité de faire tenir dans le temps d’une visite 
(quelques minutes) d’une exposition, un phénomène écologique ou évolutif 
(qui se déroule sur plusieurs mois à plusieurs siècles) ou moléculaire 
(microscopique et souvent ultrarapide) ”. La seconde est liée aux nouvelles 
tendances de la recherche biologique, puisque “l’observation exhaustive 
d’un spécimen a fait place à l’analyse de séries d’objets (spécimens) 
biologiques et à l’étude des processus qui les régissent ; or ces processus 
ne se matérialisent pas dans des objets muséaux ” (Van-Präet, 1989 : 31).

La question du temps dans la présentation de la biologie dans des 
expositions constitue un autre grand défi. Selon Van-Präet (ibid.), il est 
difficile d’exposer certains phénomènes pendant le temps d’une visite, 
à « l’exception de quelques expériences de physiologie sensorielle, on a 
largement eu recours dans les expositions biologiques de ces nouveaux 
centres de culture scientifique à des artefacts (maquettes, audiovisuels, 
etc.) ». Cependant, selon l’auteur, ce genre d’artefacts présentent par 
contre l’inconvénient majeur d’imposer au visiteur « les conceptions 
du muséologue, sans possibilité d’observation critique, ce qui peut 
paradoxalement permettre une exposition d’objets authentiques ».

Actuellement, par rapport à la présentation de la biologie dans 
les musées d’Histoire naturelle, Van-Präet soutient qu’une exposition 
scientifique uniquement constituée d’objets n’est plus concevable, 
mais, d’autre part, on ne peut pas accepter non plus une exposition 
uniquement constituée d’artefacts (audiovisuels, maquettes, etc.). Le défi 
et la responsabilité de ceux qui les conçoivent se trouvent plutôt dans 
la présentation des objets, « leur sélection en fonction de leur contenu 
potentiel, leur situation dans un propos muséologique qui va de l’objet 
vers d’autres supports d’information » (ibid., p. 32).
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La simple disposition des objets dans les expositions – scientifiques 
et naturels, de divulgation ou pédagogiques – ne peut pas être considérée 
comme une solution pour les défis sur l’efficacité communicative et/
ou éducative. La signification des objets dans les bio-expositions doit 
être bien construite afin de favoriser la communication du discours 
expositif destiné au public. Lorsqu’on propose aux visiteurs certaines 
possibilités d’interprétation de concepts et phénomènes scientifiques, il 
faut, pour que l’apprentissage soit correct, avoir un certain contrôle sur 
les lectures que le public pourra faire de ce discours. Quoique le visiteur 
ait le pouvoir de sélectionner les formes et les contenus, une exposition 
qui se prétend éducative doit orienter, à l’aide de stratégies expositives, 
le processus d’interprétation du public sur le contenu de la science. En 
fait, le défi sera toujours celui d’articuler « l’apprentissage dirigé » avec les 
moments libres, consacrés à l’usage et à l’interprétation personnelle des 
objets. Quoiqu’il ne faille pas oublier la finalité de l’exposition, celle-ci 
pouvant avoir des objectifs qui ne concernent pas l’enseignement.

Interactions entre les objets biologiques et le public

Dans cette partie, on vérifie les aspects se rapportant aux types d’inter-
action pouvant exister entre les objets étudiés et le public. Dans le cas 
du Musée de Zoologie, il n’est pas possible d’affirmer que les objets 
exposés favorisent une quelconque interaction avec le public, puisqu’on 
n’y trouve pas d’objets ou d’artefacts qui peuvent être manipulés. De 
plus, il y a peu d’information textuelle disponible sur les étiquettes et 
les panneaux. Les animaux sont regroupés dans des vitrines et ils sont 
empaillés ou conditionnés dans des récipients contenant des liquides 
de conservation. Cette présentation favorise des comportements plutôt 
passifs de la part des visiteurs. L’observation détaillée peut toutefois 
susciter des questions et transmettre des informations qui ne sont pas 
toujours écrites. Selon le témoignage de l’une des coordinatrices de 
cette exposition :

[…] les enfants passent devant l’autruche plusieurs fois et ils n’observent pas 
les [objets ingérés par l’animal] qui se trouvent par terre et qui pourraient 
les renseigner sur elle. Ils ne les voient pas ; et pourquoi ? Ils les verraient 
plus facilement s’il y avait un dessin à côté, montrant les objets. Parce 
que cette habitude de regarder les objets et de les rechercher d’un regard 
dépourvu d’information n’existe plus (Sandra).

Ainsi, le public interagit, dans cette exposition, essentiellement à 
travers l’observation d’objets. Dans le cas du Musée de la Vie – Espace 
Biodécouverte, on considère que l’attitude du public présente des 
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similarités avec celui observé dans le Musée de Zoologie, c’est-à-dire, 
il met en relief des comportements d’observation et de contemplation. 
Par contre, les objets de divulgation, souvent présents dans l’Espace 
Biodécouverte, permettent la participation du public de façon diversifiée. 
Il y a dans cet espace des exemples d’artefacts du genre hands-on comme 
le jeu de mémoire sur la « biodiversité », et plusieurs ordinateurs capables 
de fournir des informations scientifiques et historiques sur les thèmes. 

On peut ainsi affirmer que, dans le cas des objets de divulgation, 
ceux-ci établissent en général un type de relation avec le public bien 
particulier, et ce, par le moyen de la manipulation, de la réalisation 
de jeux, d’expérimentations, de la préparation de matériel et de 
l’observation au microscope. Les objets de divulgation présents, tels 
que le modèle de cellule, les modules interactifs, les jeux et les vidéos, 
ont été spécialement élaborés pour cette exposition afin de promouvoir 
la participation active, la manipulation et l’apprentissage des concepts. 

Par rapport à la présentation des objets dans les expositions, nous 
pouvons dire que les objets scientifiques et naturels renforcent les 
attitudes contemplatives, c’est-à-dire une relation qui se réalise plutôt 
au niveau de l’observation qu’à celui de la manipulation. C’est le cas des 
objets qui se trouvent dans le Musée de Zoologie et de quelques-uns de 
l’Espace Biodécouverte.

Quant aux objets de divulgation, ils favorisent en général la parti-
cipation et même une interactivité qui favorise une manipulation. Dans 
le Musée de la Vie – Espace Biodécouverte, ces situations explicites 
de manipulations ont été identifiées dans les activités d’observation. 
Quoique les exemples de la présence d’objets de divulgation soient 
significatifs, ils apparaissent surtout quand la proposition conceptuelle 
de l’exposition est conçue en vue du public et quand le thème central 
se rapporte aux contenus de la Biologie moderne.

La tendance à la manipulation est une caractéristique des sciences 

centers, où la participation et l’interactivité sont très valorisées. Dans 
ce contexte, Lourenço (2000) dénonce l’illusion d’attribuer de la valeur 
à l’objet par son statut de « participatif » ou « interactif » comme garant 
d’efficacité didactique10. Il y a déjà des œuvres contenant des analyses 
critiques sur le thème de l’interactivité dans des musées (Semper, 1990 ; 

 10. Selon Lourenço (2000), les synonymes attribués à l’expression « objets participatifs » 
indiquent souvent un niveau de manipulation plus réduit que les expressions 
concernant l’attribut « interactif » qui indique que l’objet offre au visiteur un plus grand 
nombre de possibilités d’action.
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Csikzentmihalyi, 1987 ; Lucas, 1985). Falcão (1999a), par exemple, relève 
quelques aspects gênants du langage interactif, car à son avis, il y a une 
identification naturelle de celui-ci avec les Sciences physiques dans les 
Science centers, rendant difficile son application dans des domaines tels 
que la Chimie et la Biologie. Notre étude renforce en quelque sorte ces 
considérations puisque la présence d’objets scientifiques qui mettent en 
relief des attitudes contemplatives a été plus commune lors de l’approche 
des thématiques liées à l’Histoire naturelle, ayant très peu d’objets de 
divulgation dans ces cas. Il est donc possible d’affirmer que par rapport 
aux musées étudiés, certains thèmes de la Biologie – en général ceux 
qui sont liés à l’Histoire naturelle comme la Zoologie et la Botanique – 
sont majoritairement présentés à partir d’objets du genre scientifique 
et naturel. En revanche, une pratique ordinaire consiste à aborder des 
thématiques de la biologie moderne – théorie cellulaire et hérédité – au 
moyen d’objets pédagogiques et de divulgation.

Actuellement, on propose que les objets de musées de science et 
technologie soient conçus de manière à procurer des interactions du 
genre hands on, minds on et hearts on (Wagensberg, 2000). Dans cette 
étude, nous n’avons pas eu l’intention d’analyser le type spécifique 
d’interaction que chaque objet fournit dans sa relation avec le public. 
Cependant, on peut assurer que les objets scientifiques et/ou naturels, 
aussi bien que les objets de divulgation et pédagogiques, peuvent 
permettre ces trois types d’interaction. Nous mettons encore une fois en 
relief le plus important qui est la qualité de l’interaction entre l’objet et 
le public. Dans une exposition, la diversité de ces interactions – hands 

on, minds on et hearts on – est conseillée pour que l’on puisse procurer 
des expériences différenciées à des publics variés.

Nous considérons donc importante cette étude sur la nature des 
objets de musées de sciences et son impact sur le rapport avec le public, 
car nous pouvons ainsi corroborer ou non les positions qui garantissent 
que tous les objets peuvent à un certain niveau être interactifs ou 
contemplatifs11. 

 11. Dans une recherche concernant des modèles d’interaction entre l’exposition et les 
visiteurs, Falcão (1999b) montre qu’il n’y a pas de lien de causalité entre l’efficacité 
pédagogique et le type de communication occasionnée par l’exposition, et ce, quelle 
soit contemplative ou interactive du type hands on. Cet auteur a constaté, à partir de 
l’observation du comportement d’étudiants dans une exposition didactique de sciences, 
que la contemplation peut procurer un engagement intellectuel productif. À son avis, 
cet engagement se produit à partir d’une expérience qui intègre simultanément trois 
dimensions, à savoir cognitive, affective et communicative.
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Les résultats peuvent ainsi contribuer au développement de 
stratégies et de ressources expositives qui permet d’interpréter les 
thèmes, les concepts, les phénomènes et les objets dans les musées.

En considérant les deux expositions décrites dans ce travail, on 
peut affirmer que les objets étudiés peuvent être aussi bien scientifiques 
que pédagogiques ou de divulgation. On peut retrouver des objets de 
divulgation et/ou pédagogiques dans différents types d’expositions 
scientifiques, tels que des expositions sur la Physique ou la Chimie. 
Ainsi, les jeux, les interactifs, les hypertextes et les modèles sont 
des objets qui ont été conçus dans le but de divulguer des concepts 
scientifiques et peuvent donc faire l’objet de différentes thématiques 
scientifiques. 

Pour étudier la production du discours expositif et comprendre le 
processus de construction et de sélection des objets de divulgation et 
pédagogique utilisé dans les expositions, nous avons considéré comme 
point de repère le travail de Bernstein (1996), et tout particulièrement 
en ce qui concerne ses concepts de discours pédagogique et de 
recontextualisation. Selon cet auteur, le discours pédagogique répond 
à un « principe d’appropriation du discours et de sa mise en relation, et 
ce, afin de permettre sa transmission et son acquisition» (ibid., p. 259). 
Ainsi, la dynamique de fonctionnement du discours pédagogique 
implique, selon les principes sélectifs de focalisation et de remise en 
ordre du discours pédagogique lui-même, une dé-contextualisation 
suivie d’une re-contextualisation du discours. Il s’agit donc d’un 
discours que l’on a re-contextualisé, à la suite d’une appropriation et 
à une réorganisation du discours en fonction de ses propres principes 
et intérêts.

Dans notre recherche, nous avons compris que les expositions 
peuvent aussi être vues comme étant des unités pédagogiques. 
Conséquemment, nous avons considéré le fait que le discours expositif 
peut être traité de manière semblable au discours pédagogique. Si, 
dans la construction du discours expositif, il y a des processus de 
recontextualisation, ce dernier ne peut pas être identifié comme étant 
un discours scientifique. L’exposition privilégie, selon sa proposition 
conceptuelle, certains objectifs et principes, ce qui constitue une 
condition au discours expositif.

Cependant, ce qui rend le processus expositif particulièrement 
intéressant et complexe, c’est qu’il y a aussi la recontextualisation de 
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l’objet muséal. Ce fait est déjà montré dans les œuvres de muséologie 
et, d’après Schärer (1999), quand ils font partie du processus de 
muséalisation « les objets sont décontextualisés de leur fonction 
primaire, chargés de nouvelles valeurs et intégrés dans des collections… 
afin d’être présentés au public ».

Dans nos deux musées, les objets scientifiques et naturels sont 
fréquents. De plus, le processus de préparation des objets naturels 
est ancien. Les animaux ont été naturalisés par des techniques qui 
cherchent à reproduire leurs comportements dans leurs habitats12. Ce 
processus de préparation, que l’on pourrait désigner ici comme étant 
un processus de naturalisation, a pour fonction de mettre en valeur les 
aspects importants de l’organisme pour des fins d’enseignement, de 
recherche ou d’exposition. Dans le dernier cas, l’objectif est précisément 
celui de le rendre plus attrayant pour le public. 

Selon Van Präet et Poucet (1992), la présence de dioramas dans les 
musées marque un moment de rupture entre collection et exposition. 
Ce sont des exemples de stratégies didactiques qui apparaissent au 
xix

e siècle dans les Musées d’Histoire naturelle, afin d’aider ces derniers 

dans leur mission éducative. Van Präet et Poucet mettent en relief la 
nécessité d’avoir recours à des activités qui favorisent l’accès aux objets. 

FIGURE 5

Photo d’objet naturalisé dans l’exposition du Musée de Zoologie

 12. Dans un texte trouvé sur un panneau de la Grande Galerie du Muséum national 
d’Histoire naturelle à Paris, on affirme que le processus de « naturalisation » représente 
l’art de préparer les organismes afin de les conserver et garantir leur durée. Elle est 
faite au moyen de diverses techniques adaptées aux caractéristiques de chaque espèce. 
D’autre part, la « taxidermie » est le processus de naturalisation de mammifères, 
oiseaux, reptiles et poissons. Elle permet d’attribuer à l’espèce l’apparence d’animal 
vivant. C’était une exigence des naturalistes du xviii

e siècle. Au cours des siècles, on 
a développé de nouvelles techniques qui garantissent la présentation des espèces de 
façon plus attrayante. 
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Comme nous avons pu le constater, les objets naturels ont été 
retrouvés dans nos deux expositions, par contre, il faut savoir que 
leurs fonctions n’ont pas été les mêmes dans chaque exposition. Ainsi, 
dans le Musée de Zoologie, la structure mise de l’avant est basée sur 
le discours scientifique et fondée sur l’organisation de la systématique 
classique. Chaque objet renferme donc des informations biologiques et 
taxonomiques. Dans ce contexte, les objets ne sont pas nécessairement 
regroupés sous une thématique précise et favorisent ainsi de nombreuses 
interprétations de sens par le public. De fait, les objets naturalisés 
soutiennent le discours scientifique. 

Dans le Musée de la Vie – Espace Biodécouverte, les objets scienti-
fiques/naturels apparaissent par contre à titre d’exemple ou d’illustration 
de thèmes dans l’exposition, comme c’est le cas des fossiles utilisés pour 
expliquer l’Évolution. Lorsqu’ils sont mis dans un contexte déterminé 
et circonscrit par un thème, les objets acquièrent une autre fonction 
dans l’exposition, et ce, nonobstant les caractéristiques intrinsèques à 
ces derniers. Par contre, les différentes possibilités d’interprétation de 
l’objet deviennent subordonnées à l’objectif de l’exposition. D’une œuvre 
autonome, celle-ci devient le complément ou l’illustration du contenu 
exposé selon un axe thématique déterminé. Le discours expositif se centre 
donc sur la logique de la divulgation et de l’enseignement de la biologie. 

Conséquemment à ces observations, nous pouvons déclarer que 
les objets scientifiques modifient leur fonction dans les différentes 
expositions selon les propositions conceptuelles qui les fondent. Dans 
le Musée de Zoologie, des objets scientifiques sont employés afin de 
soutenir un discours expositif fondé sur la science. D’un autre côté, 
dans le Musée de la Vie – Espace Biodécouverte, on utilise des objets 
scientifiques afin de soutenir un discours de divulgation de la science.

Les objets sont produits pour des contextes déterminés. Les êtres vivants 
naturalisés, existant dans les collections biologiques, sont élaborés 
selon des règles et des techniques qui les rendent propices à l’étude de 
la systématique, de l’écologie et du comportement. Par contre, les êtres 
vivants naturalisés, présents dans les expositions, ont été sélectionnés à 
partir de leurs attributs esthétiques, mais aussi didactiques, cherchant à 
la fois à divulguer la science et à provoquer une émotion sur le visiteur.

Néanmoins, les objets de collection, aussi bien que ceux qui sont 
faits spécialement pour une exposition, peuvent être utilisés dans des 
expositions. En effet, le rôle des objets dans ces lieux dépendra de la 
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proposition conceptuelle. Chaque changement de contexte auquel les 
objets sont soumis engendre différents modèles de recontextualisation. 
Un objet de collection change de contexte13 lorsqu’il est présenté 
dans une exposition. Il est donc recontextualisé, mais il peut encore 
soutenir le discours scientifique et, par conséquent, son rôle dans son 
nouveau contexte devient celui de maintenir le discours expositif ayant 
comme base la structure logique et épistémologique de la science. Il ne 
sera pas, par contre, utilisé ni n’aura la même fonction ou valeur qu’il 
avait lorsqu’il était dans la collection de recherche. Même dans le cas 
des objets spécialement produits pour une exposition ou choisis pour 
y figurer, ceux-ci peuvent encore se maintenir dans la logique de la 
science, tout en renforçant ce genre de discours expositif14.

Lorsque la proposition conceptuelle de l’exposition se fonde sur 
la divulgation scientifique, nous avons par conséquent de nouveaux 
modèles de recontextualisation. Dans ce cas, l’objet scientifique/naturel 
est re-contextualisé afin de soutenir le discours de la divulgation. 
La présentation de l’objet cherche à fournir des éléments pour la 
compréhension des concepts biologiques choisis dans le but de 
divulguer ou même d’enseigner les sciences. Sa fonction, son rôle et 
sa valeur intrinsèque ne s’appuient plus exclusivement sur le discours 
scientifique, mais illustrent, démontrent ou expliquent les thèmes 
présentés par d’autres moyens dans les expositions comme les textes, 
les hypertextes ou les artefacts interactifs. En ce cas, dans la production 
de l’exposition, le discours scientifique est recontextualisé et le nouveau 
discours produit – le discours expositif – se centre sur la logique de la 
divulgation et de l’enseignement de la biologie.

 13. L’idée de « changer de contexte » ne concerne pas le sens usuel du terme, mais l’idée 
de changer les rapports que l’objet établit avec les autres éléments de ses alentours – sa 
trame conceptuelle, ses rapports historiques, épistémologiques, etc. – une fois que ce 
sont des éléments distincts. Donc, la recontextualisation implique l’enlèvement d’un 
discours (ou objet) de son contexte primaire et la remise de celui-ci dans un nouveau 
contexte fondé sur une autre logique et sur d’autres objectifs et principes.

 14. Il est important de rappeler qu’il y a des expositions qui possèdent comme public-cible 
les spécialistes ; dans ces cas, il est difficile de les distinguer des collections de recherche. 
Ainsi, il est possible d’affirmer qu’il y a d’autres modèles de recontextualisation au-delà 
de ceux qui ont été ici mis en relief et qu’ils dépendent des objectifs et des propositions 
conceptuelles des expositions.
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The aim of this article is to address present issues concerning the characteristics of 

scholarly knowledge on the concept of biodiversity in the organization of science 

museum exhibitions.  It is part of a major (masterÕs) study that analyses the changes this 

concept undergoes in the transformation from the scientific field to the museum; more 

specifically to diorama type exhibitions. In this paper, we show that themes, such as that 

of biodiversity, challenges the unambiguity of scholarly knowledge by unveiling its 

heterogeneity; a heterogeneity that in turn is influenced by both scientific and social 

aspects. To demonstrate how we establish the relationship between biodiversity, science 

museums and dioramas we will briefly present the polysemy of the concept of 

biodiversity and how from a historic point-of-view, life diversity has been exhibited in 

museums especially with the use of dioramas, which are considered display pieces with 

an educational role. We will also address aspects relating to processes of museum 

transposition, i.e., museographic transposition and an analysis of dioramas as a 

praxeology.  

 

Este art�culo tiene como objetivo abordar los cuestionamientos presentes en la 

caracterizaci�n del saber s�bio, revelando su heterogeneidad sobre el concepto de 

biodiversidad en la elaboraci�n de exposiciones de museos de ciencias. Para 

compreender como se estabelece la relaci�n biodiversidad Ð museos de ciencias Ð 

dioramas, presentamos brevemente los aspectos pertienentes a la polisem�a del concepto 

de biodiversidad y de como, desde el punto de vista hist�rico, la diversidad de la vida 

viene siendo expuesta en museos, en especial por dioramas, considerados aparatos 

expositivos con un papel educativo significativo. Abordaremos, tambi�n, aspectos 

relacionados a los procesos de transposici�n en museos, la transposici�n museogr�fica y 

un an�lisis de los dioramas como praxeolog�a 
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Method 

 

We studied dioramas in two museums: the Natural History Museum of Cap�o da 
Imbuia/PR and the Museum of Sciences and Technology of PUC/RS. We carried out a 
qualitative survey in which data were collected from semi-structured interviews with 
scientists who study biodiversity and from the analysis of extracts from books and 
manuals that treat the theme of biodiversity. Here, the aim was to map the scholarly 
knowledge on biodiversity. We also interviewed exhibition staff at each museum we 
studied to collect information on the production process of dioramas. Finally, we 
studied the dioramas in the two museums and analysed the official documents of the 
institutions.  The categories for analysis were constructed from the collected data on the 
basis of theoretical considerations of biodiversity and the theory of museographic 
transposition. 
  
The main focus of this article is the status of the scholarly knowledge. Therefore, from 
the data collected in our investigative universe we will focus only on the interviews 
conducted with scientists that study biodiversity and books and manuals that define the 
concept1. The texts chosen are widely used in academia Ð they are scientific and also for 
dissemination. Our research of these materials shows that when authors define 
biodiversity they often characterise its structure in organizational levels, and discuss 
which values may be assigned to the concept when addressing it. These aspects were 
used as a guide for us to prepare the categories of analysis which are divided into two 
major axes: biodiversity organizational levels Ð genetic, species and ecosystem  
diversity, and biodiversity values Ð economic, ecological and conservationist values.   
Three researchers from the Institute of Biosciences of the University of S�o Paulo 
(USP), who were chosen from different departments: genetics, ecology and botany, 
were interviewed. The choice of subjects from different areas of biology was intended 
to enrich the investigation of how biodiversity is studied and interpreted in the scientific 
and academic spheres.  
  
Based on the data we produced on how biodiversity is presented and discussed in the 
scientific and academic fields, we noted peculiarities of what refers to the conception of 
scholarly knowledge found in the theory of didactic transposition.   
 
Biodiversity and Natural History Museums 
 
Due to the long-time and wide use of the term biodiversity, it has become imprecise as a 
concept within the scientific community, in particular in biology. Since its origin, the 
definition of biodiversity has been a focus of discussion in scientific scope and the term 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1GASTON, K. J. 1996; L�VæQUE, 1999; PRIMACK, R. B. & RODRIGUES. E. 2001; RAVEN, P. 

1992; WILSON, E. O.  1997.!
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amplified its impact as a resulting from the Rio Ð 92 meeting held in Brazil. In that 

meeting, the ÒConvention on Biological DiversityÓ or CBD was ratified and recognized  

as the first world agreement aimed at sustainable use of all biodiversity components. In 

OliveiraÕs opinion (2005, p.43), the meeting Òrepresented a dividing of the waters and 

enabled a widening the meaning of the term which went on to be used in other social, 

political, and economic contextsÓ.  

 

Although there is agreement on the meaning of the term biodiversity, we still do not 

have a consensus on its use among biologists (Motokane, 2005). Corroborating this 

idea, Gaston (1996) goes a little bit further, pointing out the unlikelihood of assigning 

the term a common denominator. Weelie & Walls (2002) are categorical when they say 

that biodiversity is an ill-defined concept, unable to offer a simple or universally 

applicable definition of the term.  They go on to say that it is not difficult to find 

scientific, political or symbolic meanings all being used by the same person. Oliveira 

(2005), in turn, attributes this condition to the wider function the concept has, as there is 

not consensus in the different contexts in which it is used. In his analysis of the 

conceptions of biodiversity by teachers from different levels (elementary, secondary, 

and higher education) it was seen that a teacherÕs construction of a biodiversity concept 

is strongly related to the context and the teacherÕs own references. 

  

The non-conformity in the field of biology mentioned in the works above, together with 

the popularization of the term seen after the CBD demonstrates how wide the concept of 

biodiversity is, and that it is not exclusive to biology and even less so to science.  

Although it originated from the concern with environmental changes that arose in the 

field of biology, we cannot deny the magnitude of the concept in society.  However, in 

determining how precise it is as a concept we can only agree with Gaston (1996), who 

states that terminology mainly serves as a convenient human construction.  

 

This adoption of concepts by actors outside the scientific context is a recurring event; 

however working with concepts outside this scope seems to be more and more 

challenging and at the same time necessary at different educational levels.  At present, 

some concepts such as that of stem cells are being discussed beyond the academic 

environment such as in schools, in the media and at exhibitions. The term biodiversity 

was inflated and presently goes beyond scientific limits with new meanings being 

incorporated which in turn have demanded new educational strategies from the places 

that intend to use it as a tool of articulation in education for science.  

 

In light of the specific characteristics that the concept of biodiversity assumes in the 

different contexts where it circulates, we must understand how the changes it undergoes 

are processed because it is a widely used term both in academia and in communication 

and education. In order to map how the concept changes, the aim of this study is to 

analyse how science and non-formal scientific and educational spaces work with the 

theme of biodiversity.  
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Museums, in particular those of natural history, from the beginning established a 

relationship with the diversity of life on the planet.  In addition, from the beginning, 

museums have enabled contact between the public and the wealth of their collections 

and exhibitions. This legacy originated in private collections of noble Europeans in the 

16
th

 century. Having no scientific purpose at that time, these collections represented 

social status for those who owned them. Another value given to them was to be able to 

appreciate all the richness that God had put on earth to the benefit of mankind. These 

collections, formed by samples of plants, animals and historic objects, later formed the 

basis of the famous Cabinets of Curiosities whose goal was to exhibit all Òthings in the 

worldÓ. The 17
th

 century was marked by great expeditions and with there was a 

significant increase in the collections of animals and plants leading to the construction 

of buildings intended to house them (Bragan�a Gil, 1988; Merhoff, 1997). The 

development of Natural History as a science in the 18th and 19th century led to the 

construction of various museums around the world with a view to safeguarding life 

diversity by means of their collections.  Up to this moment the collection was also an 

exhibition Ð there was no distinction between them. 

 

Natural history museums were virtually the first places to register and document life 

diversity. Mehrhoff (1997) points out that these places constitute important documents 

of the diversity that has existed on the planet, as large parts of what we currently know 

originate here. Further, museums continue to provide new information because they 

continue to receive new specimens and have species classified in their collections. 

Mehrhoff further states that the real value of collections lies in the fact that they 

represent irreplaceable knowledge on life diversity, a document of biodiversity in time 

and space, and to preserve them will help us to understand the richness of life on earth.   

 

In MehrhoffÕs opinion (1997), rather than seeking to promote such understanding, 

museums should seek with their exhibitions to arouse peopleÕs interest in biodiversity. 

In our opinion, this is the major challenge that is faced today not only by natural history 

museums but by any museum that proposes to exhibit biodiversity. Museums are 

structured and organized to combine their needs as research institutions with 

establishing a space of relationship with the public via exhibitions.  This clear intention 

of the best possible public education brought to museums new professionals and 

consequently new and different interests in developing exhibitions with themes as 

comprehensive as that of biodiversity.   

 

An example of how a new scientific trend is reflected in natural history museums in this 

novel structure is the consolidation which took place in the 20th century of ecology as a 

scientific procedure. According to Van Pr�et (1989), at that time studies relating to a 

species no longer focused on the organism per se, but on its relation with the 

environment. In order to exhibit this complexity, museums used new resources such as 

dioramas in order to exhibit to the public a representation of nature, including among 
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other aspects new values such as conservation and biological relations that went beyond 

the diversity of organisms (Van Pr�et, 1989). In the present survey, we analysed these 

objects as important milestones in the change of natural history museums into 

educational places in which the intention of teaching and divulging biological concepts 

was materialized.  

 

 

Dioramas: a brief history and its educational potential 

 

The term diorama comes from the Greek with dia meaning ÒthroughÓ and ÒhoramaÓ Òto 

seeÓ. It emerged in the theatre in the early 1800Õs when theatre professionals built 

sceneries with a translucent structures in order to create greater realism or include more 

details to the production. Its migration to museums originated in the need to exhibit a 

representation of the natural environment to visitors.  This need was resulted from the 

increased focus on ecology in the scientific environment as discussed in the preceding.  

However, in order for the diorama to become a viable museum exhibition tool, a 

convergence of factors that would enable its success was necessary, such as a 

specialization of taxidermists and painters geared to the construction of these devices. In 

short, the emergence of dioramas brought to museums a mixture of professionals with 

new profiles for a new way of exhibiting in detail the richness of life and complexity of 

the environments that science was studying. 

 

Since then, dioramas have been widely disseminated in museums and as a result have 

been attributed different definitions. The literature that seeks to define dioramas likens 

them to the idea of representation (Lurie, 1983; Shon, 1987; Asensio & Pol, 1996; Ash, 

2004; Breslof, 2005). We also point out that for some authors this representation 

includes the real object, the proper specimen, whereas for others this aspect is not so 

evident; however, they all underscore the importance of the scale of the objects that are 

presented in their real size.  

 

Regarding the impact on the public, writers point out that in addition to an 

environmental  representation, dioramas played an important  role in reminding the 

public to preserve nature as well as enabling contact with the environment that perhaps 

many of these people have never come across.(Ash, 2004; Breslof, 2005; Quinn, 2008). 

 

The intention to reach people is a strong indication of use of dioramas as educational 

objects in museums. In AshÕs opinion (2004), the intention to educate people all over 

the world is the main motivation for existence of these resources.  

 

Learners are encouraged by dioramas to observe, point at, seek more 

information and raise questions. As they start to link their own experiences 

lived with the artefacts in the dioramas, they can personalize concepts such as 
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conservation of habitats and species.  All this through observations, questions, 

explanations and other processes. (Ash, 2004, p.84-85) 

 

In AshÕs opinion, dioramas promote an interactivity of visitors with the scientific 

aspects involved because according to her the behaviour of an observer is similar to 

how a naturalist observes a new environment. Quinn (2008) corroborates this view in 

his comment about the proximity of a diorama with the natural environment and what 

this may arouse in visitors. In QuinnÕs (2008, p. 1) opinion this potential is the result of 

the exactness with which a diorama represents an environment. ÒThis is possible 

because dioramas bring more faithful representations than zoos, for example, they re-

create the space where organisms are found more preciselyÓ. 

 

However, authors like Van Praet (1989), bring up some aspects that put dioramas in 

another perspective. In his opinion, the ecological conceptions that the public may 

construct when they observe a diorama are much closer to those of the exhibition 

developers than those of scientists.  

 

As described in the preceding, the intention of educating visitors through dioramas is 

ubiquitous. However, in the present study we observed that although they appear to be 

static objects, some visitors believe that dioramas are interactive, reinforcing even 

further their educational role. This characteristic is believed to lie in the potential to 

transpose and/or ÒtakeÓ the visitor to the natural environment reproduced there. The 

combination of scientific and artistic knowledge aiming at giving greater relevance to 

dioramas is also a strong indication that this exhibition form was conceived for 

educational purposes. The question whether dioramas reflect what science produces, or 

whether they are only recreations to entertain and educate the public reinforces even 

further how important they are for museums, and for us are a significant indication of 

the educational intention behind them. From this perspective, it is important to analyze 

the didactic transposition process of scientific knowledge into the knowledge mediated 

by museum exhibitions especially in the development of dioramas.  

 

Didactic transposition in museums or museographic transposition  

 

In her doctoral dissertation, Marandino (2001) studied the issue of transformation and 

production of knowledge in non-formal educational spaces such as museums. In 

continuation of this investigation theme, she has developed other works with the aim of 

consolidating the idea that these educational spaces have their own epistemology for 

production of knowledge in the field of education (Marandino, 2004; 2006). 

 

In a literature review informing her study, Marandino (2001) showed that some authors 

acknowledged the presence of didactic transposition in museums, although none of 

them analysed the transposition processes to the extent that Yves Chevallard (1991) did 

in school contexts. Simonneaux & Jacobi (1997), using ChevallardÕs work (1985), 
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proposed the term museographic transposition in their study of the production of posters 

at a biotechnology exhibition. Here, the authors conducted a formative evaluation of a 

biotechnology exhibition and showed that the museographic transposition is a process 

that involves different elements such as space, language, concepts and texts.   

 

Asensio & Pol (1999) described exhibit transposition as the complex adequacy whereby 

scientific knowledge goes on to be exhibited and received by the public at an exhibition.  

The authors clearly state that when studying didactical transposition in museums, it is 

important to take into account the characteristics of these locations because they are 

distinct from schools.   

 

Marandino (2001) concluded that scientific knowledge is just one of the various types 

of knowledge involved in the construction of science museum exhibitions. She further 

states that organizing exhibitions is a game of power between the various types of 

knowledge involved in the production where some are legitimate and others are not.   

 

Another study that addresses transposition of scientific knowledge in museums is that of 

Sousa et al. (2002). The aim of this research was to investigate the transposition of 

scientific knowledge for two exhibitions at the Museum of Astronomy and Related 

Sciences (Museu de Astronomia e Ci�ncias Afins [MAST]). The authors were guided 

by the following questions: What are the steps in the process of museographic 

transposition? How do we establish the relationship between knowledge to be mediated 

and the communicational resources in the process of museographic transposition? The 

authors recorded how selected concepts were treated in the scientific reference 

knowledge and also how these concepts were exhibited. In addition, they studied the 

observations made by families who visited the exhibitions and conducted interviews 

with them.  

 

In light of the preceding discussion of knowledge transformation in exhibition 

development, we asked ourselves what led to the belief that dioramas undergo 

transposition process? At first, as shown, it was clear that dioramas are used as 

educational tools in museums. The history of the museums reveals the educational 

rationale for introducing dioramas in exhibitions: as a way to contextualize the 

organisms and the environment and facilitate the comprehension of the biological 

information to the public (Van-Pr�et, 1989).  

 

Using the anthropological theory of didactics as reference to understand a diorama as an 

educational tool, one could say that this object has a didactic organisation Ð a 

praxeology (Chevallard, 2007; Artigue and Winsl¿w, 2009). In our case, as the diorama 

is about biodiversity, is possible to identify parts of its praxeology. As Chevallard 

(2007:133) points out: 

 
A praxeology is essentially made up of two parts, the praxis part and the logos 

part. Each part in its turn consists of two components. The praxis part is the 
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union of a type of task (such as solving quadratic equations, blowing oneÕs 

nose, composing a fugue) and a technique Ð a way of doing Ð which 

purportedly allows one to carry out at least some tasks of the given type Ð those 

in the ÔscopeÕ of the technique. The logos part is the union of a whole set of 

notions and arguments arranged into a more or less rational ÔdiscourseÕ 

(logos), the so-called technology of the technique, which is intended to provide 

justification for the technique. 

In the case of biodiversity dioramas seen as praxeologies, one could say that the praxis  

part is composed by a task Ð expose the diversity of organisms and environment Ð and a 

technique Ð knowledge about animals taxidermy and plants conservation, woodwork, 

plastic art, painting, how to write a label or a panel. The logos part is composed by the 

rational discourse of biodiversity Ð which, as we will see, is not homogenous Ð and the 

technology Ð the knowledge from the fields of museology/museography, 

communication, design, arts, which is provide justification to the technique. 

 

The production of a diorama is a praxeology, which involves many techniques related to 

the way the objects are prepared Ð animal taxidermy, conserved plants, painting of the 

environment or ecosystem. In fact, there is a distance between the organisms intended 

for scientific research produced by museums, and the organisms used for design of 

dioramas since the production of these latter is subject to the influence of exhibition 

related constraints, something that does not happen with material intended only for 

collection.   

 

These aspects mark the complete dissociation between research that is collection 

oriented and research with mediational and educational purposes (Van Pr�et, 1989). 

Thus, dioramas are kept apart from specific interests of scientific research and closer to 

those that seem to be more targeted towards public exhibition. However, authors like 

Quinn (2008) and Ash (2004) are clear when they state that what makes dioramas 

effective in representing an environment results from information obtained from 

scientific research. This aspect emphasises the important link with scientific knowledge 

and at the same time distances the diorama from it because of the educational and 

dissemination objectives of the exhibitions.  

 

In other words, to create a diorama is to be concerned with both scientific and 

educational questions Ð logos and praxis. This characteristic Ð the dual focus on 

educational apprehendability and scientific rigour Ð located in the development process 

of a diorama, provides evidence of the existence of a process of transformation of 

knowledge. A possible conflict of interests may exist regarding what researchers and 

educators perceive as being more relevant to exhibition. This conflict may in turn ensure 

something similar to ChevallardÕs (1991) notion of epistemological vigilance in the 

development of a diorama.  Thus, those actors Ð researchers and teachers Ð participate, 

among others, in the noosphere of the museum exhibition which is regulated by cultural, 

science and technology and educational policies from state, city or region, the history of 
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the museums and of each institution, and other elements (Marandino, 2001) Ð all of 

which represent the levels of didactic determination (Artigue and Winsl¿w, 2009).  

 

Biodiversity in scholarly knowledge 

 

One of the main aspects in the study of didactic transposition is to outline the origin of 

knowledge Ð scholarly knowledge. It is important to outline that, as Chevallard 

(2007:132) proposes, the knowledge should not be seen as something homogeneous, 

isotropic or unquestionable. However, many teachers seem to hold this view. 

Understanding that scholarly knowledge is epistemologically heterogeneous and 

recognizing political, ideological, sociological and cultural influences on it is a way to 

demystify this idea. 

As we have seen, scholarly knowledge in our research represents the discourse of 

scientists who work with research on biodiversity and the books and manuals used in 

higher education which seek to define this concept. The present survey identified at first 

that biodiversity is expressed both in conceptual terms as well as in relation to the 

values attributed to it.  Furthermore, we analysed the relationship between what is found 

in the studied literature and the conceptions of interviewees in relation to both 

biodiversity concepts and values. 

 

We constructed a categorization scheme regarding the definition of biodiversity in the 

texts consulted from books and manuals. A common characteristic is present in these 

works which is that of structuring the concept of biodiversity at the organization levels: 

genetic diversity; species diversity; ecosystems diversity. This perspective was also 

found by Oliveira (2005) in a historic survey of the concept. As a rule, the levels are 

interlinked and structured hierarchically because they describe different aspects of the 

life system ranging from the most specific to the most complex level which addresses 

the relationship of organisms.  

  

The values attributed to biodiversity refer, according to the texts studied, to the reasons 

that led us to be interested in biodiversity. We have identified that economic, ecological 

and conservationist values are the most recurring.  

 

In contrast, the opinion of researchers is that the levels of biodiversity are one among 

many ways of conceptualizing biodiversity, or more generally expressing the magnitude 

of biodiversity rather than a structure more concerned with formal definitions. Another 

point that was expressed is that definitions do not always show all levels of biodiversity, 

nor did the interviewees emphasise the hierarchic nature of the term which is common 

in the literature. 

 

Among the three levels of biodiversity studied, we identified the level of species as the 

most recurring in the discourse of researchers. However, when they expanded on their 

ideas and perceptions of what biodiversity is, the other levels were mentioned. In 
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relation to the values of biodiversity analysed in the interviews we found a slight 

emphasis on economic value. In one of the cases, the interviewee in his discourse 

associated the economic factor with that of conservation, where the former can trigger 

peopleÕs interest in the maintenance of biodiversity. One of the interviewees attributed 

cultural historical and social aspects as biodiversity values. He presented man as a 

creating and modifying agent of the diversity we know, outlining the different manners 

in which man relates to the environment. This aspect indicates how diverse the ways of 

attributing a value to biodiversity may be.  

 

The effort made to identify how close or distant what we see in literature and what 

researchers who study biodiversity say is with respect to concept and values results 

from the need to express how our scholarly knowledge is configured.. 

  

Since various information sources may be employed for organizing an exhibition, we 

sought to reflect this variety by mapping several of them in order to characterise the 

nature of scholarly knowledge on biodiversity. Such sources may be scientific articles 

and academic manuals, reference texts and materials to be divulged, but also oral 

communication by researchers from research institutes, universities or even museums. 

The selected sources reinforced the existence of polysemy of the concept of biodiversity 

in the reference knowledge. In short, what we are assuming is that the idea of 

biodiversity is composed of different shades that are influenced by both scientific and 

social discourse.  

 

The heterogeneity in scholarly knowledge was identified by Chevallard (2007) and 

other authors with respect to the social and historic construction of this knowledge as 

well as the influence of social practices in its constitution. According to Caillot (1996), 

in the school environment scholarly knowledge is not necessarily the only reference 

knowledge and that it can be formed, for example, by social practices that permeate this 

environment. To Chevallard, Ò(É) in social life, a question is raised, in some 

institution, and persons in that institution try to do something in order to provide an 

answer to that question. The question is not intended to belong to any established field 

of study Ð it can be anything relating to any social practice. The answer that is being 

looked for has the structure of a praxeology, or of a fragment of a praxeology, or is a 

piece of a praxeological complexÓ. 

 

The non-linearity of scholarly knowledge was emphasised by Marandino et al. (2003) 

where the authorsÕ goal was to analyse the transposition of scientific knowledge 

especially with respect to the concepts of days and nights and seasons of the year for 

two exhibitions at MAST. One of the emergent points was that depending on the 

concept that was addressed, reference knowledge arises from Òvarious areas of 

knowledgeÓ, which leads us to reflect on what this knowledge is since it does not 

always correspond to one single field of scientific production. The authors state that 

Ò...this survey seems to point to how important it is to consider the peculiarities of the 



58

various areas of knowledge when seeking the knowledge of reference of certain 

conceptsÓ (Marandino et al., 2003, p. 181). 

 

Based on our analysis of the distances and proximities between texts that address 

biodiversity and conceptions of researchers with respect to the theme, we have 

identified that the aspects present in the scholarly knowledge corroborate what was 

evidenced in the works that challenge its homogeneity.  

 

In relation to dioramas, our studies indicate that in this production, scientific knowledge 

on biodiversity undergoes transposition processes since the information contained in 

animals, plants and paintings in relation to biodiversity on exhibit is not the same as that 

contained in the scientific collections although they originated from it. The process of 

creation of a diorama produces didactic materials and accordingly, we have a process of 

transposition. Faced with the importance of dioramas in depicting biodiversity, it is 

appropriate to investigate how the concept has been addressed in these exhibition 

devices. Future research challenges aim at identifying whether these exhibition devices 

incorporate the different scientific meanings, if they emphasise some of them or if they 

present ideas and notions distinct from the scholarly knowledge.  

 

Bibliographic References 

 

ASENSIO, M. & POL, E. Siguen siendo los dioramas uma alternativa efectiva de montaje? 

Revista de Museologia. Ed. AEM, n.8, p.11-20, 1996. 

 

ARTIGUE, M. & WINSLOW, C. International comparative studies on mathematics education: 

A viewpoint from the anthropological theory of didactics. Manuscript submitted for publication 

2009. 

 

ASH, D. How families use questions at dioramas: ideas for exhibit design. Curator. v.47, n.1, 

p.84-100, 2004. 

 

BRAGAN�A GIL, F. Museus de Ci�ncia. Prepara��o do Futuro, Mem�ria do Passado. Revista 

de Cultura Cient�fica. Lisboa, n.3, p.72-89, 1988. 

 

BRESLOF, L. Observing Dioramas. Dispon�vel em: 

http://www.amnh.org/learn/musings/SP01/hw2P.htm. Consultado em: 08/06/2005. 

 

CAILLOT M. La Th�orie de la transposition didactique est-elle transposable? In: RAISKY, C. 

& CAILLOT, M. (Org.) Au-del� des didactiques, le didactique. D�bats autour de concepts 

F�d�rateurs. De Boeck & Larcier, p. 19-35, Paris, Bruxelles, 1996. 

 

CHEVALLARD, Y. La transposici�n did�ctica: del saber sabio al saber ense�ado. 

Buenos Aires, Aique Grupo Editor S.A., 1991. 



59

 
CHEVALLARD, Y. Readjusting didactics to a changing epistemology. European 

Educational Research Journal. V. 6, no 2. 2007. 
GASTON, K. J. What is biodiversity. In: Biodiversity: a biology of numbers and difference. 

Blackwell Science Ltd. Chapter 01: p.1-9, 1996.  

L�VæQUE, C. A Biodiversidade. Bauru, SP: Edusc, p.246, 1999.  

 

LURIE, N. O. A Special Style: The Milwaukee Public Museum 1882-1982. In: The Milwaukee 

Public Museum. Milwaukee, WI, 1983. 

 

MARANDINO, M. O conhecimento biol�gico nos museus de ci�ncias: an�lise do processo de 

constru��o do discurso expositivo. Tese de Doutorado. Faculdade de Educa��o da Universidade 

de S�o Paulo, 2001. 

 

MARANDINO, M., VALENTE, M.E., CAZELLI, S., GOUVæA, G., ALVES, F., FALCÌO, D. 

Estudo do processo de transposi��o museogr�fica em exposi��o do MAST.  In: GOUVæA, G; 

MARANDINO, M. & LEAL, M. C. (Org.). Educa��o e Museu: a constru��o do car�ter 

educativo dos museus de ci�ncias. Rio de Janeiro, p. 161-184, 2003. 

 

MARANDINO, M. Transposi��o ou recontextualiza��o? Sobre a produ��o de saberes na 

educa��o em museus de ci�ncias. In: Revista Brasileira de Educa��o. v. 26, 2004. 

 

MARANDINO, M. �ducation et communication dans les bio-expositions des mus�es de 

sciences du Br�sil In: Familles, �coliers et personnes �g�es au mus�e: recherche et perspectives 

ed.Paris : �ditions Multimondes,  p. 115-126, 2006. 

 

MEHRHOFF, L. J. Museums, Research Collections, and the Biodiversity Challenge. In: 

REAKA-KUDLA, M. L.; WILSON, D. E. & WILSON, E. O. (org.). Biodiversity II: 

understanding and protecting our biological resources. Washington, D. C.: Joseph Henri Press. 

Chapter 29: p.447-464, 1997. 

 

MOTOKANE, M. Educa��o e Biodiversidade: elementos do processo de produ��o de 

materiais pedag�gicos. Tese de Doutorado. Faculdade de Educa��o da Universidade de S�o 

Paulo, 2005. 

 

OLIVEIRA, L. B. As Concep��es de Biodiversidade: do professor-formador ao professor de 

Biologia em servi�o. Disserta��o de mestrado. Faculdade de Educa��o da Universidade de S�o 

Paulo, 2005. 

 

PRIMACK, R. B. & RODRIGUES. E. Biologia da Conserva��o. Londrina: Editora Planta, 

2001. 

 



60

QUINN, S. Transcript: history of the Diorama. Dispon�vel em: 

http://www.amnh.org/exhibitions/dioramas/bison/transcripts/diorama.php. Consultado em: 

15/02/2008. 

 

RAVEN, P. Natureza e valor da biodiversidade. In: A Estrat�gia Global da Biodiversidade: 

diretrizes de a��o para estudar, salvar e usar de maneira sustent�vel e justa a riqueza bi�tica 

da Terra. Ed. Funda��o o Botic�rio de Prote��o � Natureza. Cap. I, p.1-5, 1992. 

 

SOUSA, G. G., VALENTE, M. E. A., CAZELLI, S., ALVES, F., MARANDINO, M., 

FALCÌO, D.A Study of the Process of Museographic Transformation in Two Exhibitions at the 

MAST. In: L'�valuation, recherche appliqu�e aux multiples usages.1 ed.Canada : ICOM/CECA 

e AGMV Marquis, p. 108-124, 2002. 

 

SHON, D. A. Education the reflective practitioner. San Francisco, CA, Fossey Bass, 1987. 

Dispon�vel em: http://www.deutches-museum.de/mum/dioramen/e_dioram.htm. 

 

SIMONNEAUX, L. e JACOBI, D. Language constraints in producing prefiguration posters for 

Scientific exhibition. In Public Understand. Sci. Vol. 6, p. 383-408, 1997. 

 

VAN-PR�ET, M. Contradictions des mus�es dÕhistoire naturelle et evolution de leurs 

expositions. In: Faire Voir, Faire Savoir: la mus�logie scientifique au present. Mus�e de la 

civilization, Montreal, p.25-33, 1989. 

 

WEELIE, D. V. & WALS, A.E.J. Making biodiversity meaningful through environmental 

education. Int. J. Sci. Educ., Vol. 24, n.11, p.1143-1156, 2002. 

 

WILSON, E. O. Introduction. In: REAKA-KUDLA, M. L.; WILSON, D. E. & WILSON, E. O. 

(org.). Biodiversity II: understanding and protecting our biological resources. Washington, D. 

C.: Joseph Henri Press. Chapter 01: p.1-3, 1997. 

OLIVEIRA, A. D. ; MARANDINO, M. . Museographic Transposition: discussing 
scholarly knowledge of Biodiversity in the organization of museum exhibitions. 
In: III International Conference on the Anthropological # eory of the Didactic, 
2010, Saint Hilairi Sacalm. III International Conference on the Anthropological 
# eory of the Didactic. Barcelona: Ingenio Mathematica, 2010. v. 1. p. 217-230.



61

Barcelona: Ingenio Mathematica, 2010. v.1. p.323 - 332 

 

MUSEOGRAPHIC TRANSPOSITION: ACCOMPLISHMENTS AND APPLICATIONS 

Martha Marandino (marmaran@usp.br), University of S�o Paulo, Brazil and Marianne Mortensen 

(mm@ind.ku.dk), University of Copenhagen, Denmark. (Both authors contributed equally, and will 

present together if accepted). 

 

Abstract. L'id�e de transposition didactique se pose dans la recherche sur l'enseignement des 

sciences dans les contextes scolaires, mais il a int�r�t aussi � des contextes d'apprentissage 

informels comme les mus�es. Durant la derni�re d�cennie, des chercheurs du mus�e ont utilis� 

le cadre de la transposition mus�ographique pour �tudier comment les expositions dans les 

mus�es sont cr��s. Le cadre a progressivement d�velopp� dans trois directions qui mettent 

l'accent sur l'�pist�mologie, la s�miotique et la sociologie, respectivement. Nous passons en 

revue les travaux existants sur la transposition mus�ographique pour illustrer ces trois 

directions et de discuter les m�rites de chacun d'eux. 

Abstract. La idea de transposici�n did�ctica se origina dentro del �rea de investigaci�n 

educativa en ciencias, en el contexto escolar, pero tiene tambien relevancia en contextos 

informales de educaci�n, como museos. En la d�cada pasada investigadores de museos usaron 

como base la transposici�n museogr�fica para estudiar la forma en que las exposiciones eran 

creadas. Esta base te�rica se ha ido desarrollando, gradualmente, en tres abordajes enfocados 

en la espistemolog�a, la semi�tica y la sociolog�a, respectivamente. Hacemos, aqu�, una 

revisi�n de los trabajos existentes en el �rea de transposici�n museogr�fica, para ilustrar estos 

tres abordajes y para discutrir los m�ritos de cada uno de ellos. 

Abstract. The idea of didactical transposition arose in science education research in school 

contexts, but has relevance also to informal learning contexts such as museums. In the past 

decade, museum researchers have used the framework of museographic transposition to study 

how museum exhibitions are created. The framework has gradually developed in three 

directions which focus on epistemology, semiotics, and sociology, respectively. We review 

the existing work on museographic transposition to illustrate these three directions and to 

discuss the merits of each of them. 

1 Introduction: Why study knowledge transformation in museums? 

In research on formal science education, the theoretical idea of didactical transposition originally 

arose as a response to the inability of psychology to adequately address the practical problems of 

teaching and learning, and a resulting focus on knowledge as the variable of interest in educational 

systems (Chevallard, 2007). The main thrust of the notion of didactical transposition is that the 

knowledge developed by scientists in their research undertakings rarely maps exactly onto the 

design parameters in terms of which practical teaching action has to be planned. As a result, for 
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science to articulate with practice, a deconstruction and reconstruction of the knowledge in question 

is required (Layton et al., 1993). Accordingly, knowledge was seen not as having a definite and 

ÔtrueÕ substance, but as something that is constructed, transformed, and transposed. Didactical 

transposition deals with the trajectory of knowledge in a process of making it teachable, and 

includes questions such as: Where does the knowledge come from? How, and by who is it shaped? 

What is its degree of effectiveness in promoting learning? (Chevallard, 2007).  

Questions such as these are relevant also in informal science education contexts such as museums, 

science centres, zoos, etc. (in the following designated simply as ÔmuseumsÕ). Museums define 

themselves as places of learning (eg. Exploratorium, 2006; Experimentarium, 2002) and just as in 

formal science education contexts, museums create teaching environments, mainly exhibitions, on 

the basis of certain bodies of scientific knowledge which they wish to mediate to their visitors. It 

could even be argued that the didactical transposition that takes place in a museum context is more 

critical than that which takes place in a formal education context because one of the most important 

products of the transposition in a museum Ð the exhibition Ð is usually relatively static while the 

product of transposition in a school context may be continuously adjusted by the teacher according 

to the needs of the learners. 

Accordingly, we argue that the study of the didactical transposition that takes place in museums is a 

necessary and worthwhile undertaking if we as researchers are to produce results than can improve 

teaching practices (i.e. exhibition development practices) in a way that can potentially affect the 

learning outcomes of these environments. In the following, we review the studies that have applied 

the notion of didactical transposition to informal education contexts in order to draw out two main 

lines of research which we feel are fruitful. We then proceed to outline some interesting 

perspectives of this work. 

2 The museum as an educational place 

As informal education spaces, museums promote and organize many kinds of activities and events 

for a diverse audience with the purpose of increasing and improving scientific culture and literacy 

(Lucas, 1991; Bradburne, 1998; Beetlestone et al., 1998). The educational activities that take place 

in the museum are characterized by their relationship to the elements space, time and objects (Van-

Pra�t and Poucet, 1992). The exhibition is the primary medium for the educational endeavors of 

museums and is typically the result of the work of many teams involving professionals from many 

areas of knowledge (scientists, museologists, educators, communicators, designers, artists, etc). 

Through exhibitions, it is possible for visitors to learn concepts, participate in activities, experience 

moments of fruition, contemplation, leisure and, accordingly, it is important to understand that the 

narrative proposed by them is a fundamental step towards the fulfillment of education and scientific 

public communication objectives in museums.  

The characteristics of exhibitions have been widely studied (Dean, 1994; Davallon, 1999; Sch�rer, 

1999). Davallon (1988) presents the challenges of exhibition development by considering it a 

process in which representation occurs when the scientific discourse (the source knowledge) is 

transformed to the vulgarisation discourse (the target knowledge). He analyses this representation 

process using a semiotic interpretation which considers the dimension of space in which the 
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vulgarisation occurs.  He suggests that the vulgarisation in the production of an exhibition is not 

merely a translation process, but a transformation one. In this transformation of the source-text into 

a target-text, another object is produced Ð the exhibition. 

Ramos (2004) affirms that exhibiting something is to make it viewable by removing it from its 

original location. He says that displaying an object is topography violence, an act of taking the 

object from its place of use and conferring to it a dimension of spectacle. Exhibiting, to him, is an 

exercise of relocating the object. 

In our work we focus on understanding and analysing this transformation process, both in 

epistemological and museographical way, in the production of an exhibition. The concept of 

didactical transposition and, specifically, museographic transposition, is our primary theoretical tool 

to study the production of exhibitions in museum. 

3 The development of the model of museographic transposition 

Despite being known in formal science education contexts since the seventies, the didactical 

transposition framework was first seen in an informal science education context in the mid-nineties. 

Early applications of the framework mainly took the form of the acknowledgement of the existence 

of a knowledge transposition. This was the case, for example, in a study by Allard et al. (1996) 

where the authors acknowledged the occurrence of a tacit knowledge transposition in the discourse 

produced by museum guides, and argued for improving this discourse by making the transposition 

deliberate and adapting it to the cognitive abilities of the learners in the target group. Allard and 

colleagues thus advocated the prescriptive model of transposition shown in Figure 1A.  

The term museographic transposition was coined about a year later by Simonneaux and Jacobi 

(1997). Just as didactical transposition is the transformation that occurs during the process of 

creating taught knowledge from scientific knowledge
i
, museographic transposition was defined as 

the transformation of scientific knowledge into knowledge taught in an exhibition (Simonneaux & 

Jacobi, 1997). The term museographic refers to the visual presentation form proper to the museum, 

i.e. the exhibition, which may consist of a range of objects and three-dimensional models as well as 

illustrations and text. The authors, however, limited their discussion mainly to the transposition of 

knowledge as text and the linguistic choices made in this transposition. 

In their study, Simonneaux and Jacobi (1997) investigated the museographic transposition of an 

object of knowledge from the field of biotechnology. The point of departure was an object of 

biotechnological knowledge and its articulation in scientific journals. The Ôtaught knowledgeÕ was 

the museographic manifestation of this knowledge in a series of exhibition posters consisting of text 

and photos. The study thus assumes a single transposition process from the reference knowledge in 

the scientific discourse to the knowledge expressed the exhibition milieu (Figure 1B) but emphasise 

the importance of avoiding the dogmatisation of knowledge by transposing not only the scientific 

knowledge itself but also the characteristics of the origin of this knowledge (cf. Astolfi et al., 1997). 

The transposition model implicitly advocated by Simonneaux and Jacobi (1997) (Figure 1B) is 

accordingly one that includes the context and social setting of a given object of knowledge.   
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The full implication of the term museographic transposition was appreciated by Asensio and Pol 

(1999) when they addressed the complexity of museum exhibitions by discussing the role of objects 

as mediators of knowledge. Specifically emphasised by these authors was the importance of objects 

as interpersonal mediators between the people who produced them and the people who contemplate 

them, an emphasis which marks the first use of semiotics
ii
 in the body of work regarding 

museographic transposition. 

Asensio and Pol also pointed to the importance of scientific rigor in research collections, and of the 

adaptation of domain-specific knowledge - not just applying general findings from psychology, but 

new theoretical contributions and context-specific studies of the real issues of museums and 

exhibitions, calling attention to the evolution of didactics Ð an evolution which has accumulated 

specific knowledge that may guide the use or non-use of certain types of technologies and other 

contributions, the avoidance errors, and the use of certain teaching materials and experiments. 

According to these authors, this specific didactical knowledge may assist in the adaptation and 

simplification of complex content, minimising the risk of losing the relationship with the reference 

discipline or falling into the trap of superficial popularization.  

Marandino (2001) studied the characteristics of the discourses and areas of knowledge that 

participated in the construction of the expositive discourse in biology exhibits in order to understand 

what happened to the scientific knowledge when it was exhibited in museums. The theoretical 

foundation of the research was an articulation of didactic/museographic transposition concepts and 

the concept of recontextualization (Bernstein, 1996). Also, the concepts of noosphere (from 

Chevallard, 1991) and recontextualization campus (from Bernstein, 1996) were used to understand 

how the actors and the institutions which relate to the areas of science, education, communication 

and museology participate in the selection and production of the exhibition discourse.  

Marandino (2001) studied five museums using observation of the exhibition, interviews with the 

staff responsible for them, and document analysis in a qualitative approach. The data were aligned 

with the theoretical framework based on the concepts of museographic transposition and 

recontextualization and viewed in light of a review of museum research literature. This process 

characterized the elements of institutions, areas of knowledge and actors that influenced the 

production of the expositive discourse. 

This analysis showed that, in the process of recontextualization, the biological discourse was 

integrated into the logic of the expositive discourse and participated in the negotiation that occurred 

in the development of the exhibition, bringing with it its histories, its structure, its contents and its 

procedures. However, beyond this process, other discourses also entered the negotiation game. A 

selection process took place in which some elements were left out and new approaches were taken 

into account with different scopes than that of the original discourse. Depending, among other 

factors, on the conceptual options - political as well as institution-historical - some voices took part 

in this discourse negotiation more intensely than others, thus imposing their own logic, structure, 

procedures and contents. 

The results showed that the expositive discourse had a similar behaviour to Bernstein's (1996) 

pedagogic discourse, by displacing other forms of discourse based on its own principles and 
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objectives and assuming the characteristics of "recontextualizing" discourse. This means that the 

expositive discourse had specific characteristics, distinct from the scientific discourse, which 

resulted from the relationships between time, space and the objects in the museums. Accordingly, 

the study affirmed that in the process of museographic transposition, the knowledge established 

specific relations with the elements which behave in a particular way in museum contexts. Also, the 

knowledge which was selected to be presented in the exhibition passed through a negotiation 

process (which is epistemological but also political) that involved the professionals, the different 

areas of knowledge, the history of the museum and of each particular institution and other social 

actors and institutions from the museum noosphere or recontextualization campus (Figure 1D).  

Contemporaneously with the study by Marandino, Gouv�a de Sousa et al. (2002) took up the 

museographic transposition model from Simonneaux and Jacobi, and as Asensio and Pol, they 

added a layer of complexity to the model in their discussion of the logics of discourse and space
iii

  

that governed the transposition process in the production of an exhibition. This work was based in 

part on the semiotics ideas from Davallon (1999). According to Gouv�a de Sousa et al., the point of 

departure for the transposition process was knowledge from science text books, and the logic of 

discourse governed the selective reduction of this knowledge while the subsequent implementation 

of the knowledge into the exhibition was controlled by the logic of space. The authors thus 

emphasised the fact that the transposition process changed not only the structure of the knowledge 

but also its modality; from being mainly textual, it was reified in space, objects and activities in the 

exhibition. Further, the authors implicitly acknowledged the presence of an intermediate step of 

transposition, namely an exhibition planning document; however, the implications of the presence 

of this document for the transposition process were not discussed (Figure 1E). 

The exhibition planning document was explicitly introduced into the model by Mortensen (2009) 

who found the curatorial brief to be an important intermediate stage in the knowledge transposition 

that occurs in exhibition development (Figure 1F). Mortensen found the curatorial brief to extract 

and transform a scientific object of knowledge into a description of a didactical environment, a role 

which in some ways is similar to that of a teaching programme in a formal education context. In 

both cases, the focus of the document in question is to transform knowledge into suggestions for 

didactical activities (cf. Astolfi et al., 1997); however, unlike in formal education contexts, in the 

museum context the authors of the document are often identical to the actors that implement the 

didactical activities Ð the exhibition. This continuity of the actors involved in the museographic 

transposition should arguably ensure a corresponding continuity in the knowledge transposition 

process from scientific knowledge to implemented exhibition, yet Mortensen found a considerable 

relaxation of epistemological vigilance in the second stage of transposition. The introduction of an 

intermediate stage of knowledge transposition, namely that of the curatorial brief, may thus help 

pinpoint the location and cause of the relaxation of epistemological vigilance in the exhibition 

development process reported in the literature (cf. Gouv�a de Sousa et al., 2002; Bela�n, 2005). 

Another development of the model of museographic transposition was the inclusion of the idea of a 

reference model from research in formal education contexts (e.g. Barb� et al., 2005). Earlier uses of 

the notion of transposition had labelled the knowledge which was the point of departure as the 
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reference knowledge (see Figure 1), but in the new usage, the reference model consisted of an 

epistemological model of a given body of knowledge, a model which is distinct from the scientific 

knowledge which was the point of origin for the transposition or indeed from the knowledge present 

at any step of the transposition (Mortensen, 2009). The reference model is constructed empirically  
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Figure 1. Our conceptualisations of the models of museographic transposition used in research 

from 1996 to today. 

 

to encompass, interpret, and analyse the object of knowledge in each of its transpositional stages 

and modalities and accordingly serves as a broader didactical map (Barb� et al., 2005), thereby 

removing the focus from the scientific knowledge as the standard to which subsequent stages of 

transposed knowledge were compared.  

In sum, the model of museographic transposition has been gradually developed and it is possible to 

identify some approaches on the way this framework is been used on the informal education 

museum context. 

4 Three emergent approaches in museographic transposition research 

Three approaches emerge from the body of work described above: an epistemological approach 

that emphasises knowledge in the various forms it takes in the transposition process; a semiotic 

approach that emphasises the forms that the knowledge takes in the transposition process, related to 

some of the elements that are present in exhibition context such as objects, time and space; and a 

sociological approach, which focuses on the historical, social, political and cultural influences that 

participate in the production of the exhibition . All three approaches are to some extent present in all 

the studies on museographic transposition outlined here; however, we found that one of the 

approaches was usually the main focus as described in the following. 

The epistemological approach can be identified in the works of Simonneaux and Jacobi (1997), 

Mortensen (2009) and Gouv�a de Sousa et al. (2002). In these cases, the concept is the central 

element of the research and studies focus on what happens to the central concept, what other 

concepts are related to it in the reference knowledge, and what is the difference when it becomes 

exhibit knowledge. We designate this approach epistemological as it deals with the difference 

between the network of concepts in the scientific knowledge and the new relationships that are 

created Ð another network Ð in the exhibit. The approach does not ignore the different modalities of 

knowledge in the transposition process, but rather, it accounts for them by ÔtranslatingÕ them into a 

common modality Ð as illustrated by the application of the reference model in Mortensen (2009).  

The semiotic approach is mentioned in the work of Asensio and Pol (1999) and can be identified in 

the research of Gouv�a de Sousa et al. (2002) and Marandino (2001). This research takes into 

account the elements from the exhibition Ð such as objects, time and space Ð to understand the 

process of museographic transposition. Here, the working hypothesis is that those elements 

influence directly the way that the exhibit knowledge will be shown, and, consequently, the way 

that the selection of the concepts and ideas of the scientific knowledge will happen.  

Finally, the sociological approach is the perspective assumed by MarandinoÕs (2001) work, as she 

studies the historical, social and political elements that influence the constitution of the expositive 

discourse. By analysing the history of the museums and the corresponding changes in the 

educational objectives, and by considering the influence of the social institutions and their actors on 



68

the definition of the role of the museums today, it is possible to identify the increased educational 

role of those places. Also, considering the history of each institution, their mission and the 

characteristics of the people who were involved on the production of the exhibitions, it is possible 

to realize the elements of the museum noosphere. As the perspective of the work of Marandino 

(2001) tries to understand the way institutions, areas of knowledge and social actors influence the 

production of the exhibition Ð what she called a power game Ð it was necessary to articulate the 

theory of museographic transposition to the theory of the construction of the pedagogic discourse, 

from Bernstein (1996). The similitude and distances between the concepts of didactical 

transposition and noosphere from Chevallard (1991) and recontextualization and 

recontextualization campus, coined by Bernstein (1996), was analysed. One difference that had 

been identified on the two concepts is that how they deal with the role of the social and political 

influence on the knowledge transformation or on the production of pedagogical knowledge. To 

Chevallard, the academic influence or power is bigger then the social one, witch is coming from the 

school, teachers, community, parents, or any other social group. On the other hand, to Bernstein, the 

regulative discourse, based on the social order, is powerful then the academic one and, in fact, it 

regulate the scientific knowledge (instruction knowledge). So, the concept of noosphere seems to 

not consider the powerful game Ð political, ideological, sociological, cultural Ð as the concept of 

recontextualization campus does. (Marandino, 2004). 

The theoretical reference elaborated by these authors helped to study how five science museums 

deals with the production of the expositive discourse, selecting some discourses from some 

knowledge areas and taking the voice form others. In that game, which is also a social and political 

one - the scientific knowledge sometimes is central determinate the final exhibition discourse, but, 

in other situations, itÕs not to powerful and lost space to others discourse Ð as the educational, 

communication, museographic ones. 

5 Perspectives 

The lines of research described may provide fruitful ideas about some of the central didactical 

questions in informal education contexts such as museums (which are similar to those of formal 

education contexts such as schools): Where does the knowledge come from? How, and by who was 

it shaped? What is its degree of effectiveness in promoting learning? The three different approaches 

present in the research on knowledge transformation in museums each center on one of these 

questions; thus, the epistemological approach deals mainly with the question of where does the 

knowledge come from, the semiotic approach considers the effectiveness and mechanisms of the 

produced milieu in promoting learning, and the sociological approach focuses on how and by whom 

the knowledge is shaped in its trajectory towards the exhibition. Each of the three approaches has its 

own merits, and as is always the case in research, the appropriate approach depends on the specific 

research question. Regardless of the approach chosen, using the museographical transposition 

framework to answer questions of an epistemological, semiotic, or sociological nature will 

contribute to a profound understanding the didactics of the informal education field showing, on 

one hand, the behavior of the knowledge in the curatorial process, in the exhibition milieu, and in 

relation to the public. On the other hand, it could also give valuable information about how the 
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museographic elements participate in the process of didactical transposition that occurs in the 
exhibition production and about the social actors and institutions which constitute the museum 
noosphere. 

Finally, more recent developments in the Anthropological Theory of Didactics include the notion of 
praxeology as the basic unit of human activity. In an educational setting, considering the teaching 
intervention in terms of praxeologies may help to achieve an understanding of the levels of didactic 
determination in play, and vice versa (Artigue & Winsl¿w, 2009). A similar approach to the 
analysis of the museum teaching intervention Ð the exhibition Ð could provide valuable insights as 
to the interplay between the levels of didactical determination in an exhibition setting; however in 
the present case, the reviewed papers did not offer enough details for the authors to provide such an 
analysis. Work is under way, though, that employs these notions in an exhibition setting 
(Mortensen, 2009b).   
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i
 The term Ôscientific knowledgeÕ is used to denote that which Chevallard (1991) designates as Ôsavoir savantÕ. 

ii
 Semiotics is a general theory of signs and symbolism, and is usually subdivided into the branches of pragmatics (the 

relation of signs to their impact on those who use them), semantics (the relation between signs and the things they refer 

to), and syntactics (the relation of signs to each other in formal structures) (Webster's encyclopedic unabridged 

dictionary of the English language, 1989). 

iii
 The authors include ÔgestureÕ as the logic which governs the mediation of knowledge from exhibition to visitor; we do 

not include this step in our review of the transposition model here. 
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Examiner le médium exposition pour mieux 

comprendre son traitement par les visiteurs 

et en améliorer la facture 
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Examiner le médium exposition pour mieux 

comprendre son traitement par les visiteurs 

et en améliorer la facture 
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comprendre son traitement par les visiteurs 

et en améliorer la facture 
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Introducci�n 

Entidades nacionales de ciencia y tecnolog�a (CyT) de diversos pa�ses 

latinoamericanos se han visto caracterizadas, en las �ltimas d�cadas, por la 

presencia de un Òdiscurso emergenteÓ que busca promover nuevas relaciones 

entre ciencia, tecnolog�a y sociedad y que se contextualiza en el �mbito de la 

popularizaci�n de la ciencia. Este discurso ha ido permeando, cada vez m�s, los 

documentos oficiales de CyT de los gobiernos (Godin y Gingras, 2001; Irwin, 

2006; Lozano, 2005; Navas, 2008) y es elaborado a partir de construcciones 

hist�ricas e institucionales que han permitido la formulaci�n de acciones, 

estrategias, programas nacionales y multinacionales, y propuestas de pol�ticas 

p�blicas sobre el tema. 

La movilizaci�n emprendida por los gobiernos y la inclusi�n de temas como 

popularizaci�n de la CyT o divulgaci�n cient�fica en la agenda pol�tica, nos 

remite a un cambio en el papel del Estado, que asume, al legitimar estas �reas, 

un nuevo contrato social.  En este contexto, vemos que los argumentos para 

incluir la popularizaci�n de la CYT en la agenda pol�tica, var�an de pa�s en pa�s, 

considerando desde objetivos generales, asociados a la educaci�n en ciencias y 

tecnolog�a, hasta compromisos espec�ficos relacionados con la inclusi�n social, 
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la compresi�n y el uso de la CyT, la promoci�n y valoraci�n de la CyT, la 

divulgaci�n de resultados de investigaciones desarrolladas en el �rea y el 

establecimiento de conexiones con los sectores cient�ficos, acad�micos (Lozano, 

2005) y dem�s sectores sociales.   

Diversas iniciativas han sido promovidas en America Latina para articular 

acciones estrat�gicas. En esa perspectiva encontramos la Red de Popularizaci�n 

de la Ciencia y Tecnolog�a de Am�rica Latina y el Caribe (Red-POP), creada por 

la UNESCO en 1990, para viabilizar el intercambio de experiencias e 

informaciones relacionadas con popularizaci�n de la CyT. El objetivo general de 

esta organizaci�n, descrito en sus estatutos, es Òcontruibuir para el 

fortalecimiento, intercambio y activa cooperaci�n entre los centros y programas 

de popularizaci�n de la ciencia y de la tecnolog�a en Am�rica Latina y el CaribeÓ 

(www.redpop.org). Este objetivo general se desdobla en objetivos espec�ficos 

que han caracterizado, tambi�n, el trabajo de otros organismos internacionales 

como la Organizaci�n de Estados Americanos.  

Entre las actividades de la Red-POP se encuentran: la identificaci�n de 

programas y proyectos en el �rea de popularizaci�n de la CyT, que se 

desarrollen por medio de cooperaci�n regional; la divulgaci�n de proyectos 

existentes en esferas nacionales y regionales para la toma de decisiones 

conjuntas; la mejor�a de la calidad de centros y programas de popularizaci�n de 

CyT; el estudio de problemas identificados y la b�squeda por soluciones que se 

apoyen en las infraestructuras existentes de los diversos pa�ses. Las iniciativas 

desarrolladas son financiadas por medio de contribuciones de los centros y 

programas miembros, de organismos nacionales, regionales e internacionales y 

de entidades p�blicas y privadas.  

Sumado a los esfuerzos de la Red-POP y manteniendo una visi�n internacional, 

la Organizaci�n de Estados Americanos (OEA) ha promovido el desarrollo de 

debates sobre el tema de la popularizaci�n de la CyT, que buscan dirigir 

programas espec�ficos para la integraci�n de estrategias de acci�n de v�rios 

paises. De esa forma encontramos el proyecto Iniciativa Hemisf�rica sobre 

Popularizaci�n de la Ciencia, en el que participaron todos los pa�ses 
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latinoamericanos y que estuvo bajo coordinaci�n del Ministerio da Ci�ncia e 

Tecnologia de Brasil. Esta propuesta surgi� como resultado del Taller sobre 

Popularizaci�n de la Ciencia y Tecnolog�a, realizado en 2004, en Rio de Janeiro, 

como parte del  Proyecto de Cooperaci�n Hemisf�rica y Desarrollo de Pol�tica 

Cient�fica y Tecnol�gica, implementado por la OEA. 

Entre los objetivos de la mencionada iniciativa hemisf�rica se encuentran (OEA, 

2009):  

Conceptualiar modelos para la popularizaci�n de la 
ciencia, de acuerdo con las necesidades nacionales y 
regionales, que permitan la apropiaci�n de la ciencia por 
la poblaciones para mejorar la calidad de vida y conseguir 
el desarrollo sostenible y eq�itativo; ampliar la integraci�n 
y la cooperaci�n cient�fica entre los pa�ses de las 
Am�ricas; capacitar a los profesionales que trabajan con 
divulgaci�n cient�fica; producir material de apoyo para los 
rerefidos profesionales y conocer la opini�n y la 
percepci�n de la poblaci�n sobre la ciencia y tecnolog�a.  

 

Otro ejemplo de instituciones articuladoras en Am�rica Latina, es el Convenio 

Andr�s Bello (CAB), una organizaci�n que ha buscado, recientemente  y por 

medio de procesos deliberativos,  la formulaci�n e implementaci�n de una 

pol�tica regional de apropiaci�n de la ciencia, la tecnolog�a y la inovaci�n (CAB, 

2009). La misma propende por un cambio de percepci�n latinoamericano de 

pol�ticas e iniciativas separadas hacia una pol�tica p�blica regional, articulada 

por los 13 pa�ses signatarios del CAB (Argentina, Bolivia, Chile, Colombia, Cuba, 

Ecuador, Espa�a, M�xico, Panam�, Paraguay, Per�, Rep�blica Dominicana y 

Venezuela).  

A nivel de esfuerzos nacionales de diferentes paises latinoamericanos, las 

intenciones de los gobiernos en relaci�n al tema de la popularizaci�n de la CyT 

se han manifestado por medio de acciones espec�ficas, que difieren de un pa�s 

a otro, como veremos en los ejemplos a seguir. 

En el Foro de Acci�n Permanente Sobre Popularizaci�n y Ense�anza de la 

Ciencia y la Tecnolog�a (2005) organizado por el CAB y el  Ministerio de Ciencia 
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y Tecnolog�a de Venezuela, representantes de los �rganos nacionales de CyT de 

diferentes pa�ses latinomericanos fueron convocados para presentar la 

dimensi�n que estas �reas hab�an alcanzado en la agenda pol�tica. En dicho 

evento Gustavo Rodriguez, entonces Viceministro de Educaci�n Superior, 

Ciencia y Tecnolog�a  de Bolivia present�, dentro del Plan Nacional de Ciencia y 

Tecnolog�a 2004-2007, el Programa Horizontal de Difusi�n y Popularizaci�n de 

la Ciencia y la Tecnolog�a que propon�a, dentros de sus objetivos y directrices 

de acci�n,  el fomento de la divulgaci�n del conocimiento cient�fico y 

tecnol�gico en el pa�s (Pavill�n, 2005).  

En Venezuela, el poder p�blico reconoce, en el art�culo 110 de la Carta Magna  

(Marcano, 2004), Òel interes p�blico de la ciencia y la tecnolog�a como uno de 

los instrumentos fundamentales para el desarrollo encon�mico, social y pol�tico 

del pa�s, as� como para seguridad y soberan�a nacionalÓ. En el �mbito 

gubernamental, las acciones de populariaci�n de CyT se encuentran articuladas 

por medio del Ministerio del Poder Popular para la Ciencia y Tecnolog�a y de las 

Fundaciones de Ciencia y Tecnolog�a (Fundacites), organos adscritos a dicho 

Ministerio. Actualmente Venezuela cuenta con m�s de 10 Fundacites que 

presentan, dentro de su misi�n, objetivos relacionados con la popularizaci�n y 

divulgaci�n de la CyT y asociados a proyectos estrat�gicos.  

En la perspectiva de programas nacionales consolidados, Chile implementa, 

desde 2005, un Programa Nacional de Divulgaci�n y Valoraci�n de la Ciencia y 

Tecnolog�a, el programa EXPLORA, creado por el Consejo Nacional de Ciencia y 

Tecnolog�a (CONICYT) con el objetivo de contribuir para la creaci�n de una 

cultura cient�fica y tecnol�gica  en la comunidad. Este programa est� presente 

en todo el pa�s por medio de coordinaciones regionales que articulan diversas 

acciones como la Semana Nacional de CyT, ferias de ciencia y congresos 

(CONICYT, 2009).  

En el III Foro Conciencia Abierta realizado en el 2008 en la ciudad de Bogot�, el 

Consejo Nacional de CyT de Colombia present� el documento oficial Pol�tica de 

Apropiaci�n Social de la Ciencia, la Tecnolog�a y la Innovaci�n, una iniciativa 

gubernamental que busca Òconvocar y movilizar a los agentes de la Ciencia, la 
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Tecnolog�a y la Innovaci�n, incluyendo la sociedad colombiana en general, para 

que participen activamente en los procesos de Apropiaci�n SocialÓ (CNCyT, 

2008). El referido documento re�ne aspectos te�ricos relacionados con el tema 

de la apropiaci�n social de la CyT, actores relacionados, l�neas de acci�n 

detalladas e impactos esperados a partir de la implementaci�n de esta pol�tica. 

Como parte de los esfuerzos nacionales por impulsar actividades de 

popularizaci�n de la CyT es importante citar, tambi�n, la iniciativa privada. En el 

caso de Brasil, por ejemplo, cabe hacer referencia a Vitae, una entidad que, por 

casi dos d�cadas, cumpli� el papel de um �rgano nacional de CyT, dando 

soporte finaciero estable para museos y centros de ciencias en el pa�s (Navas, 

2008).  

Los ejemplos referidos reunen inciativas de diferente naturaleza que van desde 

intenciones y objetivos de acci�n, hasta programas nacionales consolidados, 

que articulan diversos actores sociales. Estos ejemplos sumados a las iniciativas 

de otros pa�ses por definir programas nacionales de divulgaci�n cient�fica y de 

popularizaci�n de la CYT, ilustran um proceso com�n de mobilizaci�n que busca 

articular, por medio de contratos sociales legitimados, acciones a largo plazo 

que puedan establecer relaciones sostenibles entre la ciencia y la sociedad. 

Surgen, en este punto, algunas cuestiones interesantes que podr�an ser 

colocadas. 

Como son constru�dos los dicursos pol�ticos alrededor del tema de la 

popularizaci�n de la CyT? Que aspectos hist�ricos e institucionales est�n 

relacionados? Que concepciones de popularizaci�n de CyT son privilegiadas en 

esos discursos? Que modelos de comunicaci�n p�blica da la CyT sustentan la 

acciones implementadas? 

Para aproximarnos de estos interrogantes presentamos, a seguir, un estudio de 

caso realizado en Brasil  a partir de la gesti�n del gobierno vigente entre 2003 y 

2006, en la que el discurso sobre popularizaci�n de la CyT emergi� por medio 

de manifestaciones expl�citas del gobierno y acciones implementadas. Este 

estudio est� contextualizado dentro de una investigaci�n cualitativa y apoyada 
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en datos descriptivos, obtenidos por medio de an�lisis de documentos oficiales 

del Ministerio de Ciencia y Tecnolog�a (MCT) de Brasil y entrevistas con 

representantes del gobierno (Navas, 2008). 

Legitimaci�n pol�tica del �rea de popularizaci�n de la  CyT en Brasil 

Como en el caso de otros pa�ses de America Latina  y a la luz de documentos 

oficiales analizados, vemos que la divulgaci�n cient�fica se transform�, en Brasil, 

en una dimensi�n del discuso pol�tico (Navas, 2008). Este proceso se inici�, 

como destacado por Moreira (2005), con el propio hist�rico de actividades de 

divulgaci�n cient�fica, lo que llev� a una legitimaci�n e institucionalizaci�n 

pol�tica del �rea. Esas mismas consideraciones son expuestas por un miembro 

del Comit� Tem�tico de Divulga��o Cient�fica del CNPq (Conselho Nacional de 

Pesquisa),  entrevistado durante la investigaci�n realizada: 

Entonces la divulgaci�n cient�fica se enmarca en ese 
proceso hist�rico de crecimiento de la ciencia, crecimiento 
de la divulgaci�n cient�fica porque creci� la ciencia, 
crecimiento del entendimento... de la percpeci�n social 
sobre la importancia de la ciencia  y esos tres ejes van a 
interactuar para propiciar la creaci�n de esos instrumentos 
del gobierno en  los v�rios ministerios, [...] y en la propia 
sociedad. Y, con eso, el Ministerio, estando convencido de 
esa perspectiva en relaci�n a la divulgaci�n [...] comenz� 
a institucionalizarla, a tomar iniciativas institucionales y 
ahi vino todo... la creaci�n del Departamento [de Difusi�n 
y Popularizaci�n de la CyT] del MCT, el financiamiento de 
actividades espec�ficas de divulgaci�n cient�fica, la 
creaci�n de comites y as� en adelante... 

El crecimiento del �rea de divulgaci�n, claramento expuesto por el entrevistado, 

impuls� al gobierno a articular  iniciativas existentes y crear, al mismo tiempo,  

condiciones propicias para el desarrollo de nuevos programas y proyectos. En 

ese contexto, la creaci�n de un Departamento de Difusi�n y Popularizaci�n de 

la CyT (DEPDI), vinculado a la Secretar�a de Inclusi�n Social del MCT, nos 

muestra cambios en las pr�cticas del gobierno, reflejadas en una instituci�n 

espec�ficamente creada para administrar, promover y desarrollar actividades de 

divulgaci�n cient�fica.  
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Desde su origen, en 2003, y hasta el 2006, el DEPDI mobiliz� varias acciones 

de popularizaci�n de la CyT , entre ellas: 1) dos convocatorias para 

financiamiento de proyectos en al �rea de popularizaci�n de la CyT, (2) 

desarrollo de programas nacionales de divulgaci�n cient�fica, como la Semana 

Nacional de CYT y el programa Ciencia M�vel de museos itinerantes (MCT, 

2007) (3) la creaci�n de un Comit� Tem�tico de Divulga��o Cient�fica dentro del 

Conselho Nacional de Pesquisa, vinculado al MCT y (4) la presentaci�n de una 

primera versi�n de la Pol�tica P�blica para Popularizaci�n de la CyT (Moreira, 

2005).  

En busca de categor�as de an�lisis para  las actividades de 

popularizaci�n de la CyT  

El an�lisis propuesto para el caso brasile�o usa como marco los modelos de 

comunicaci�n p�blica de la ciencia descritos por Lewenstein (2003) y 

Lewenstein & Brossard (2006), aplicables a diferentes dimensiones y objetos de 

estudio, entre ellos, acciones gubernamentales  de popularizaci�n de la CyT. En 

este caso tomamos como referncia dos grandes modelos descritos: (1) el 

modelo de d�ficit, aplicable a actividades unidireccionales, que buscan, apenas, 

transmitir informaci�n a grandes p�blicos y (2) el modelo participativo, aplicable 

a actividades bidireccionales, que buscan establecer un verdadero di�logo entre 

la ciencia y la sociedad, rescatando conocimientos locales y tradicionales. 

De esta forma, los datos colectados por medio de documentos oficiales y de las 

entrevistas realizadas, as� como la profundizaci�n te�rica en los temas de 

referencia para esta investigaci�n,  contextualizados en el �rea de Estudios 

Sociales sobre Ciencia, nos permitieron identificar dos categorias en las que 

transitan las actividades de popularizaci�n del Ministerio de Ciencia y 

Tecnolog�a del Brasil:  

! Actividades informativas: consideran procesos y acciones que 

(1) buscan diseminar informaci�n sobre CyT en amplios sectores de la 

sociedad, (2) tienden a considerar la ciencia como un cuerpo de 

conocimientos dado, y un conjunto de eventos neutros que puede ser 
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transmitidos desde los especialistas hasta el p�blico y (3) tienden a 

considerar al p�blico como lego en asuntos de CyT y, en consecuencia, 

como actor pasivo y como un �nico grupo com caracter�sticas 

homog�neas.  

! Actividades dial�gicas: consideran procesos y acciones que (1) 

buscan una negociaci�n de conocimientos entre el p�blico, los cient�ficos 

y otros agentes relacionados a la CyT (2) tienden a considerar la ciencia 

en una perspetiva din�mica y humana (3) consideran al p�blico como 

actor activo, con caracter�sticas heterogeneas, con conocimientos previos 

sobre CyT (y sobre otras �reas relevantes para la soluci�n de problemas 

reales), con derecho y capacidad de ser cr�ticos y de participar en 

procesos de toma de decisi� . 

 

Presentamos, a seguir, el an�lisis realizado sobre las actividades de 

popularizaci�n empreendidas por el Ministerio de CyT de Brasil, a partir de las 

categorias propuestas.  

Actividades de popularizaci�n de CyT del gobierno brasile�o 

En diferentes documentos gubernamentales analizados, como el Plan Plurianual 

(MCT, 2003), las convocatorias para financiamento de proyectos de 

popularizaci�n de CyT de 2003 y 2006 (CNPq, 2009) y la primera versi�n de 

Pol�tica P�blica para Popularizaci�n de la CyT (Moreira, 2005), fue posible 

identificar actividades informativas. 

Este tipo de pr�ctica aparece, comunmente asociada a los medios masivos de 

comunicaci�n  (tv, radio, internet), a la  informatizaci�n de ambientes como 

bilbiotecas, laborat�rios y acervos,  a la producci�n de material e informaci�n 

sobre ciencia y a la difusi�n de la producci�n nacional en CyT. Algunos 

ejemplos puntuales pueden ser destacados a partir de las directrices de acci�n 

propuestas en la primeira versi�n de la Pol�tica Pol�tica P�blica para 

Popularizaci�n de la CyT (Moreira, 2005): 
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Buscar una mayor presencia de la CYT brasile�a en los 
medios de comunicaci�n. Aumentar la autoestima de los 
brasile�os en este dominio, con una justa apreciaci�n de 
las contribuciones de los individuos, instituciones y 
empresas nacionales.  

Otros ejemplos pueden ser identificados en las l�neas de acci�n financiadas por 

la convocat�ria Edital para Apoio a Projetos de Difus�o e Populariza��o da 

Ci�ncia e Tecnolog�a de 2006 (CNPq, 2009): 

Producci�n de textos de divulgaci�n cient�fica destinados a 
los diferentes medios de comunicaci�n como peri�dicos, 
revistas, radio, tv e internet;  
Creaci�n de softwares y sites para educaci�n y divulgaci�n 
cient�fica y de redes de comunicaci�n dirijidas para 
actividades de popularizaci�n de la CyT; 
Divulgaci�n, a trav�s de diversos medios, de 
informaciones y resultados de la CyT producida en el pa�s, 
as� como de la obra de cient�ficos e inventores brasile�os, 
de forma que alcancen al p�blico escolar y a la poblaci�n 
general.  
 

Un aspecto central que permea las actividades desarrolladas en la l�gica 

informativa es la necesidad de alcanzar un p�blico amplio. Este elemento es um 

crit�rio relevante para dar apoyo financiero a proyectos de divulgaci�n cient�fica 

presentados al Comit� Tem�tico de Divulga��o Cient�fica del CNPq (Navas, 

2008). 

Por otro lado, el an�lisis realizado nos permiti� identificar, tambi�n, ind�cios de 

actividades dial�gicas. Entre ellas, la creaci�n de Centros Vocacionales y 

Tecnol�gicos en diferentes estados del pa�s, dentro del programa Difus�o e 

Populariza��o da Ci�ncia del Plan Estrat�gico 2004-2007 (MCT, 2003). Estos 

centros podr�an remitirnos a un rescate y valorizaci�n de conocimientos y 

experiencias locales en tecnol�gia y a una b�squeda por establecer un di�logo 

entre estos conocimientos y los de los especialistas.  

Es, sin embargo, en la Pol�tica P�blica Para Popularizaci�n de la CyT donde 

encontramos clara evidencia de acciones dial�gicas que todavia no han sido 

implementadas por el gobierno, pero que son sugeridas para los pr�ximos a�os. 



143

Para ilustrar esta afirmaci�n vemos que las directrices de acci�n propuestas em 

dicha pol�tica, pretenden (Moreira, 2005): 

Promover acciones que estimulen el aumento de la 
participaci�nn de j�venes de todos los segmentos. 

Estimular que las actividades de Comunicaci�n P�blica de 
la CYT no se restrinjan a las �reas de ciencias exactas y 
naturales, sino que incorporen tambi�n las ciencias 
sociales y humanas. 

Promover interacci�n entre ciencia, cultura y arte, con 
una aproximaci�n mayor entre la CyT y el cotidiano de las 
personas, valorizando los aspectos culturales y 
human�sticos de la ciencia.  

Respeto y reconocimiento de conocimientos populares y 
tradicionales.  

Estas diretrices reflejan aspectos clave que caracterizan las actividades que 

definimos como dial�gicas, entre ellas la negociaci�n de conocimientos entre 

diferentes actores sociales y la concepci�n de ciencia contextualizada junto a 

otras manifestaciones culturales.  

Algunas reflexiones 

Como visto, por medio del an�lisis realizado, el Ministerio de la CyT de Brasil 

(MCT) le dado gran peso a actividades informativas de popularizaci�n de CyT, 

privilegiadas a trav�s de medios de comunicaci�n masivos y de beneficios, en 

t�rminos finacieros, a proyectos de investigaci�n y desarrollo. Creemos que 

para el MCT este tipo de pr�ctica sea prorit�ria para permitir que informaciones 

y conocimientos de CyT lleguen a amplios sectores de la poblaci�n, siguiendo 

una l�gica de Òinclusi�nÓ de conocimiento.  

Aunque algunas de estas acciones se enmarquen en la producci�n nacional de 

CyT, ellas se fundamentan en procesos unidireccionales de difusi�n de 

informaci�n y en el dominante modelo de d�ficit de comunicaci�n p�blica da la 

ciencia. En este sentido estamos de acuerdo con Trench (2006), autor que 

afirma que las estrategias e inciativas de v�rias instituciones, incluyendo la 

gubernamentales, permanecen todav�a en el modelo de d�ficit y contin�an 
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atribuyendole a los cient�ficos el papel de direccionar aquello que el p�blico 

necesita saber y compreender sobre CyT. 

En relaci�n a las actividades dial�gicas vimos que, aunque ellas aparezcan 

apenas como ind�cios, con la propuesta de los Centros Vocacionales  y 

Tecnol�gicos del Plan Estrat�gico 2004-2007, ellas est�n claramente 

identificadas como propuesta de acci�n en la Pol�tica P�blica para 

Popularizac�on de la CyT. Este hecho nos lleva a pensar en la relevancia que el 

tema de la participaci�n ciudadana est� adquiriendo para el MCT y la necesidad 

de legitimarlo por medio de una pol�tica p�blica.  

Las consideraciones anteriores nos revelan la existencia de tensiones en el 

discurso de popularizaci�n del gobierno brasile�o, que se muestra permeado 

tanto por elementos asociados al modelo de d�ficit , que privilegia la 

transmisi�n de informaci�n,  como al modelo participativo de comunicaci�n 

p�blica da la ciencia, que busca la superaci�n de los modelos tecnocr�ticos. En 

este punto concordamos con Irwin (2006) quien asocia el surgimiento de 

tensiones y contracciones en los discursos emergentes de CyT de los gobiernos 

con (1) la combinaci�n de una nueva ret�rica, que promueve la participaci�n 

del p�blico, con ÒlenguajesÓ antiguos y (2) la existencia de asuntos, todav�a no 

resueltos y relacionados con el estatus epistemol�gico de la popularizaci�n de la 

CyT.   

Esas reflexiones suscitan algunos interrogantes que dejaremos abiertos y que 

podr�an ser abordados en nuevas investigaciones. El gran peso dado a las 

actividades informativas puede indicar que predomina el modelo de d�ficit en 

las actividades de divulgaci�n cient�fica implementadas por el gobierno 

brasile�o? Qu� representa para el MCT la convivencia entre modelos 

informativos y dial�gicos y, en  consequencia, entre el modelo de d�ficit y el 

modelo participativo de comunicaci�n p�blica da la ciencia? En que estacios o 

por medio de que acciones podr�an llegar a implementarse las acciones 

participativas propuestas en la pol�tica p�blica para popularizaci�n de la CyT?  
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The Origin of the Diorama 

 

From their conception, museums, in particular natural history museums, 

established a relationship with the diversity of life on Earth. Through their 

collections and exhibitions, these institutions served as the link between the 

public and the richness of this diversity. This legacy originated in the private 

collections of European nobility in the 16th century. Having no scientific 

purpose at that time, these collections bestowed prestige upon those who 

owned them and testified to the importance of their social position 

(MONTPETIT, 1996). The collections, comprised by plant and animal specimens 

and historical objects, were to become the famous Cabinets of Curiosities the 

goals of which were to exhibit all Òthings in the worldÓ. The 17th century was 

marked by great expeditions and a resulting increase in the collections of 

animal and plant specimens leading to the construction of buildings intended to 

house them (BRAGAN�A & GIL, 1988; MERHOFF, 1997). This development 

continued in the 18th and 19th century where the establishment of natural 

history as a science led to the construction of numerous museums around the 

world which aimed to preserve life diversity by means of their collections. Up 

to this moment the collection was at the same time an exhibition; there was no 

practical distinction between them.  

 

The 19th century marked a gradual autonomisation of the relationship between 

the collection and the exhibition. A modern epistemology emerged in which it 
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no longer was sufficient for specimens and objects to be presented in a tableau 

of scientific knowledge; now, objects were arranged according to their role in 

the discourse which articulated them in a narrative, challenging and involving 

the visitor. From being rooted in specialised knowledge such as taxonomy, 

exhibitions now became based on references to real-life situations, reflecting 

the perception schemes that guide everyday conduct (MONTPETIT, 1996). The 

diorama, a three-dimensional, life-sized, simulated environment in which 

models or taxidermied animals are placed in order to depict a scene or an 

event (INSLEY, 2008), has its origins in this museographic notion of exhibiting 

a fragment of reality.  

 

Since its conception, the diorama has been widely used in museums and as a 

result has been attributed different definitions. The literature that seeks to 

define dioramas generally emphasises the idea of representation (LURIE, 

1983; ASENSIO & POL, 1996; ASH, 2004; BRESLOF, 2005); for some authors 

this representation includes the real object, the proper specimen, whereas for 

others this aspect is not so evident; however, they all underscore the 

importance of the scale of the objects that are presented in their real size and 

in a realistic setting. The diorama is thus based on a principle of analogy where 

the exhibited objects are arranged to in a visual representation of a real 

reference world (MORTENSEN, 2009). 

 

Biodiversity in Museums 

 

Natural history museums were virtually the first places to register and 

document life diversity. Mehrhoff (1997) points out that since part of what we 

currently know is based on what is contained in museums, they constitute 

important documentation of the diversity that has existed on the planet. In 

addition, the museums continue to provide new information because they 

continuously receive new specimens and have species classified in their 

collections. Mehrhoff further states that the real value of collections lies in the 

fact that they represent irreplaceable knowledge on life diversity in time and 

space, and to preserve them will help us to understand the richness of life on 

earth (ibid.).   

 

In MehrhoffÕs opinion (1997), rather than seeking to promote such 

understanding, museums should attempt with their exhibitions to arouse 

peopleÕs interest in biodiversity. In our opinion, this is the major challenge 

faced today by not only natural history museums but by any museum that 

exhibits biodiversity. Museums have developed a structure and organization 

with the specific aim of fitting their needs as a research institution to a 
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relationship with the public via the medium of the exhibition.  This clear 
intention to communicate to and educate the public in the best way possible 
has brought to museums a new type of professionalism and consequently new 
approaches to exhibition development.   
 
An example of how a new scientific trend was historically reflected in natural 
history museums is the consolidation, which took place in the 20th century, of 
ecology as a scientific procedure. According to Van Pr�et (1989), at that time 
studies relating to the notion of species shifted from a focus on the organism 
per se to the relation between the organism and the environment. In order to 
exhibit this complexity, museums employed resources such as dioramas which 
could represent to the public the complexity of nature, including, among other 
aspects, new values such as conservation and biological relations that went 
beyond the diversity of organisms (VAN PRAET, 1989). 
 
Dioramas as Educational Spaces 

 

Exhibitions are particular places for the analysis of important aspects of 
museum education. Elements as objects, space, time and language must be 
considered to gain an understanding of the educational processes and to plan 
the educational actions that take place there (VAN-PR�ET & POUCET, 1992; 
MARANDINO, 2006). In this perspective, dioramas are convenient study 
objects and in our surveys, we have analysed them as important milestones in 
the progressive change of natural history museums from places that housed 
collections into material educational spaces concerned with teaching and 
mediating biological concepts.  
 
Regarding the impact on the public, researchers point out that in addition to 
being environmental  representations, dioramas play an important role in 
reminding the public to preserve nature and in enabling contact with an 
environment that many of the visitors may never have experienced first-hand 
(ASH, 2004; BRESLOF, 2005; QUINN, 2008). In our opinion, dioramas 
promote an interaction between visitors and the involved scientific aspects 
because the behaviour of a visitor to a diorama may be considered similar to 
how a naturalist observes a new environment. Quinn (2008) corroborates this 
view in his comment about the proximity that a diorama has with the natural 
environment and what reactions this may stimulate in visitors. In QuinnÕs 
opinion this potential is an outcome of the exactitude with which a diorama 
represents an environment:  ÒThis is possible because dioramas bring more 
faithful representations than zoos, for example, they re-create the space where 
organisms are found more preciselyÓ (QUINN, 2008, p.1). 

 



150

However, some researchers, including Van Pr�et (1989), discuss dioramas 
from another perspective: the ecological conceptions that the public form when 
observing a diorama are much closer to those of the museum staff who 
constructed the exhibition than those of scientists. The preparation of 
specimens exclusively for the exhibition, and not for research and collection as 
was traditionally the case, is important. Here, the models or taxidermied 
animals are shaped to show the public various aspects about their behaviour, 
their relation with other animals (specimens) and the environment. 
Taxidermists and museologists have a significant task in producing objects that 
will mediate science concepts to the public based on the way they look and are 
placed in the exhibit. In others areas, such as palaeontology, the use of the 
combination of original specimens and replicas is related to both the way 
scientific knowledge is produced and the vulgarisation of science, revealing the 
tension between specialists and museologists in the construction of an 
exhibition (VAN-PR�ET, 2003). 
 
Clearly, the intention of educating visitors through dioramas is common. 
However, we saw that although on the surface they may look like totally static 
arrangements, they implicitly embody a more interactive quality, reinforcing 
further their educational role. This characteristic resides in the potential to 
translocate the visitor to the natural environment reproduced there. The 
combination of scientific and artistic knowledge aiming at giving greater 
ambience to dioramas is also a strong indication that this exhibition type was 
conceived for educational purposes. The question of whether dioramas reflect 
the products of science or they are only recreations to entertain and teach 
concepts to the public emphasise how important they are for museums, and 
for us represents a significant indication of the educational intention of these 
objects. 
 
Exhibiting Biodiversity in Dioramas 
 

As the term biodiversity has been widely used for some time, it has become 
imprecise as a concept within the scientific community, in particular in biology.  
Although it has been a focus of discussion in scientific academia since its 
origin, many attribute such a wide scope as resulting from the Rio Ð 92 
meeting held in Brazil which ratified the ÒConvention on Biological DiversityÓ or 
CBD and recognized it as the first world agreement aimed at sustainable use of 
all biodiversity components. 
 
According to Motokane (2005), although there is agreement on the meaning of 
the term, we still do not have a consensus on its use among biologists. 
Corroborating this idea, Gaston (1996) goes further, pointing out the 
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unlikelihood of putting this into a common denominator. Weelie & Walls (2002) 

are categorical when they say that biodiversity is an ill-defined concept, being 

difficult to offer a simple or universally applicable definition of the term.  They 

go on to say that it is not difficult to find scientific political or symbolic 

meanings being used by the same person.  

 

The term biodiversity was blown out of proportion and goes beyond scientific 

limits with new meanings being incorporated. These new meanings have in 

turn demanded exclusive educational strategies from the places that intend to 

use it as a tool of articulation in education for science. The aspects found in the 

literature4 that defines biodiversity can be divided into two major axes: 

biodiversity levels Ð genetic, species, and ecosystem diversity and biodiversity 

values Ð economic, ecological and conservationist values (OLIVEIRA, 2008).    

 

In our work we found dioramas presenting biodiversity in both axes. Two 

examples can be shown above: 

 

 

 

 

 

 

 

 

 

 

 

 

               

 
 

 

Detail of a diorama of Campo ecosystem Ð representation of the behavior of some species and 

their relation with the environment Ð Science and Technology Museum from PUC/RGS, Porto 

Alegre/Brazil (photos from Adriano Oliveira) 
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Diorama about the relation between environment impact and social problems - representation 

of the garbage problematique in a poor neighborhood Cap�o da Imbuia Natural History 
Museum/Curitiba/Brazil (photos from Adriano Oliveira) 

 

The Diorama as a Tool for Museum Education 

 

According to the panorama showed, we can affirm that dioramas are excellent 

tools to discuss how biodiversity can be shown in museums exhibitions. During 

a visit, those aspects related to the different dimensions of biodiversity that 

appear in dioramas can be outlined in the exhibition discourse, but also in 

other education activities promoted on those places. In our work we developed 

a workshop called ÒConstructing biodiversity: the diorama as a didactical toolÓ, 

given to teachers and educators from museums. Our objectives are to promote 

the diorama as a good didactical tool to approach the specificity of museum 

education, but also to deal with education in contents of biology, geography, 

geology and history, to discuss biodiversity education, and to stimulate visits 

to museums. 

 

Divided into three parts, the workshop first presents what is a diorama and its 

history, then introduces the main activity: the construction of a diorama. The 

diorama can be about an ecosystem, a habitat, a phenomena such as 

predation or the adaptation of an organism, but also about the garbage 

problem in a city, global warming, and so on. The dioramas are then 

constructed by participants using conserved or taxidermied animals and plants 

or replicas and low cost materials such as coloured paper to elaborate the 

scenario. Finally, with the dioramas finished, we prompt a group reflection 
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related to the objectives of the work shop, emphasising didactical and scientific 
aspects such as the biodiversity thematic.  
 
In sum, the workshop experience can be both enjoyable and stimulating for 
the participants and promotes insights into some fundamental aspects of 
museum education and biodiversity in museums. Dioramas integrate scientific 
and artistic knowledge and for this reason, they are great tools for promoting 
understanding of the relation between the public and museums. 
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