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Chapter 13
Teaching and Learning Biodiversity
with Dioramas

Martha Marandino, Juliana Bueno, Marianne Achiam,
and Carolina Laurini

13.1 Introduction

Natural history museums are historically places that collect, conserve, research and
disseminate aspects of the diversity of life. Facing the biodiversity problems that
have become acute in recent decades, museums are called upon more than ever
before to propose strategies that help tackle conservation challenges. In addition to
their traditional functions related to collections and research, museums’ education
and communication initiatives are thus increasingly focused on biodiversity and its
preservation.

Biodiversity represents a unique challenge for education. The general public
seems to recognize the term “biodiversity” even though their knowledge about it
may be simplistic or confused. Recently, a study was conducted on public opinion
about biodiversity by the Biodiversity Barometer (2009-2015) from the Union for
Ethical BioTrade (UEBT 2015). It was carried out from 2009 to 2015 with 47.000
consumers in 16 countries (USA, Mexico, Colombia, Ecuador, Peru, Brazil, UK,
Netherlands, France, Germany, Switzerland, China, India, Vietnam, South Korea
and Japan). The results indicate that the term “biodiversity” was relatively well
known among respondents, and that a growing number (although in all cases less
than 50%) defined biodiversity as the variety of plants and animals. Some
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respondents gave examples of ecosystems (e.g. the Amazon), or of the danger of
monocultures. Others confused biodiversity with organic agriculture, environmen-
tal protection, global warming, or environmentally friendly products and technolo-
gies. Biodiversity was considered to be essential for one out of every two people
interviewed in nine of the countries and for 74% of the respondents from Brazil,
Ecuador, Mexico, and India.

Many respondents around the world are familiar with biodiversity, particularly in Latin
America and Asia. Yet, the meaning of biodiversity is not well understood still: on average
1 out of 3 could provide a correct description. While awareness and understanding of bio-
diversity are slowly growing, governments will need to step up efforts to increase awareness
among their citizens to reach the 2020 targets of the United Nations (UEBT 2015, p.3).

Another important finding of the study is that TV and radio programs, school,
and newspapers and magazines are the main sources of awareness of biodiversity,
with differences in the order of importance per country. These findings prompt us to
consider the role of museums in promoting an effective comprehension of
biodiversity.

The diversity of meanings held by the public of the term biodiversity is a particu-
lar challenge for the field of education (Gayford 2000; Weelie and Wals 2002).
Several authors have emphasized the importance of developing this subject in
schools and the necessity of changing the relationship between humans and the
environment (Gayford 2000; Vilches and Gil Peres 2003). In addition to school,
other educational environments such as museums are called to collaborate in this
effort (Brown 1997; Mehrhoff 1997; Davis 1999).

Today, museums are important educational resources, and one of their biggest
challenges is to exhibit and disseminate issues related to biodiversity to arouse
interest in visitors and improve their understanding and their attitude toward conser-
vation. Exhibitions are the most important and well-recognized communication and
education media in museums (Van-Praét and Poucet 1992; Dean 1994; Marandino
2005), and throughout their history, different perspectives have influenced the way
organism diversity has been exhibited in natural history exhibitions. From a bio-
centric perspective in which nature was understood simply as its collective biotic
and abiotic components, the development of the conceptions of ecology and eco-
logical communities promoted a new way of representing biodiversity. Between the
nineteenth and twentieth century, this eco-centric perspective influenced exhibition
practices. Dioramas appeared that illustrated the natural interactions between the
plants, animals, topography, and climate of a given environment. In the late twenti-
eth century, anthropogenic impacts on the natural world began to be felt and
prompted concerns about loss of biodiversity, climate change and conservation. As
a result, in the beginning of the twenty-first century the anthropocentric perspective
began to influence representations of nature and the relation between organisms and
human beings in exhibitions (Fortin-Debart 2003). Knowledge about conservation
and the role of humans in both causing problems and effectuating change began to
be more explicitly represented and discussed in museums.

Even though the way biodiversity was represented changed substantially during
this period of time, it continues to be a relevant issue in museum exhibitions and
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essential content for museum education and science communication activities. As
discussed by Krishtalka and Humphrey (2000), natural history museums face a
number of fundamental challenges for the twenty-first century related to both col-
lection and education. Natural history collections represent the three-dimensional
historical records necessary to understand biological diversity and sustain plants,
animals, microbes, and natural environments. It is thus crucial to promote museum
dissemination such as exhibitions and educational programs that engage people in
becoming the environmental conscience of their respective nations.

The subject of biodiversity seems to fit well with certain kinds of displays such
as dioramas and immersion exhibits. Dioramas, conceived as scenarios that simulate
a natural environment with models or taxidermied animals and plants, are the tradi-
tional way to explore ecological ideas in museums, because they allow the audience
to perceive the relationships between the flora and fauna of an environment. As
Morris (2009) elaborates, good dioramas embody information about ecological con-
text, habitat, behavior, structure, and movement; this means that dioramas have con-
siderable potential to transmit messages. Furthermore, dioramas are considered as
important teaching objects in museums, especially with regards to biodiversity-
related content (Bueno 2015). In the following, we shall discuss this diorama con-
tent in terms of expositive discourse, namely the narrative that emerges from the
staging of the content. We shall discuss what the audience understands about biodi-
versity when they interact with dioramas, and what kinds of biodiversity-related
knowledge they acquire when they are contemplating dioramas in museums.

In the following, we share empirical results from a program of research devel-
oped in partnership between the University of Sdo Paulo, Brazil and the University
of Copenhagen, Denmark. This partnership focuses on the analysis of teaching and
learning processes in museums, and is the basis of the work presented in the first
Springer volume on natural history dioramas (cf. Marandino et al. 2014). In the
present text, we elaborate and expand on some of the findings discussed there.

In the first part of our account, we discuss the potential of dioramas to represent
and teach aspects of biodiversity. This discussion is based on a thorough analysis of
the biological content of the Amazon Forest diorama from the Zoology Museum of
the University of Sao Paulo. In the second part, we share the results of a study of the
biodiversity-related knowledge constructed by adult visitors while visiting diora-
mas, both at the Zoology Museum of University of Sdo Paulo (ZMUSP) and the
Zoology Museum of the University of Copenhagen (ZMUC). Finally, we discuss
more generally the potentials and challenges of teaching and learning biodiversity
using dioramas in museums.

13.2 Methodological Aspects

The analysis of the Amazon Forest diorama in the Zoology Museum of the University
of Sao Paulo was based on museum documents, observations, and interviews with
exhibition designers and the audience (Bueno 2015; Bueno and Marandino 2017).
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The analysis was structured by the Anthropological Theory of Didactics (ATD) in
order to identify aspects of biodiversity that are present in the diorama, especially in
the objects, text, and supporting images. Specifically, the notion of praxeology was
used as a tool to identify and understand the elements related to ecology and biodi-
versity presented in the Amazon Forest diorama, as well as how the visitor’s acqui-
sition of those elements was intended to take place (cf. Mortensen 2011; Achiam
2013). This analysis allowed us to identify the tasks embodied in the design of the
diorama, as well as the techniques proposed by this design. These two elements
comprise the practical component (or praxis) of the praxeology related to the
diorama; that is, they describe the perceivable characteristics of the diorama and the
actions afforded to visitors by those characteristics. Furthermore, we identified the
cognitive components (or logos) of the praxeology related to the diorama: The tech-
nology (or discourse about the technique) describes the ways the interaction with
the diorama can be understood by a visitor in relation to biodiversity, while the
theory component comprises the more overarching inferences about biodiversity
that can be made. In this chapter, we will present results from this praxeological
analysis, illustrating which concepts and ideas of biodiversity are shown in the
diorama, and how those concepts and ideas can be taken up by visitors. In other
words, the praxeological analysis presented here serves to clarify the potential of the
diorama of disseminating biodiversity to visitors.

The second study we refer to here focuses on adult visitors to dioramas in two
zoological museums, the Zoology Museum of the University of Sdo Paulo and
Zoology Museum of the University of Copenhagen. We collected data from 15 adult
subjects from Brazil and Denmark. In each museum, the subjects observed two
dioramas, while at the same time verbalizing their thoughts (the thinking aloud
method). The observation session was followed by a semi-structured interview.
Both the thinking aloud session and the interview were audio and video recorded.
This method is based on research on psychology (Ericsson and Simon 1993) and
has been adapted to study learning in a museum (Dufresné-Tasse et al. 1998; Emond
2002). In the present case, it was used to understand what kinds of biodiversity-
related knowledge the adult audience constructed when observing dioramas. The
analysis of the data collected in this way was guided by the categories of approaches
of biodiversity (Marandino and Diaz Rocha 2011), namely levels of biodiversity
organization, biogeography, evolution, conservationist and human. The definition
of each approach is set out in Table 24.1 and is based on discussions about the
aspects involved in the idea of biodiversity and biodiversity education (Levéque
1999; Gayford 2000; Weelie and Wals 2002; Brandao 2010).

13.3 Dioramas as Teaching Objects in Museums

As described in the preceding section, dioramas are carefully constructed scenarios
that have been used in museums since the nineteenth century to promote a realistic
perception of nature. To this end, dioramas combine reproduction techniques with
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Table 24.1 Approaches of biodiversity

Categories of

approach of

biodiversity Description

Levels of Biodiversity is expressed in terms of levels of organization, related to

organization species (taxon variety), genetic (gene variation between individuals,
population and taxon) and ecosystem (taxon variety and the environment
where they lived).

Biogeography Biodiversity is expressed with emphasis on the time and space dimensions,
including the organism’s distribution in a period of time or geography.

Evolution Biodiversity is expressed with emphasis on the time dimension and the
variation of one or more groups of organisms during a period of time,
establishing relations with an ancestor.

Conservation Biodiversity is expressed with emphasis on the implications about the
species conservation and the environment threats.

Human Biodiversity is expressed with consideration of the human dimension. This
approach can be presented in two forms: the human being as a species like
any other biological species; or as a central species, considering cultural,
social and economical aspects. In the latter case, there is no relation with
conservation aspects.

scientific knowledge of plant and animal species. They make use of lighting effects,
painted backgrounds, and taxidermied plants and animals. They present a type of
motionless theater, which places us in make-believe habitats that function by creating
a degree of realism (Almeida 2012). Dioramas can be understood as objects pro-
duced with the intent of teaching and learning in museums; indeed, their institutional
longevity seems to attest to their efficacy as educational devices (Van Priet 1989).

The biological knowledge embedded in dioramas is usually connected to the
observation, identification and recognition of species of plants, animals or fungi, the
relationships of these organisms with each other and with the environment, and also
the identification of geophysical phenomena such as rock formations, soil types,
types of biome, and others. Therefore, dioramas can realistically illustrate both flora
and fauna of different biomes in terms of the different adaptations of the animals
and plants living in these environments. Moreover, dioramas can represent different
ecological relationships, including the symbiotic relationships among living crea-
tures. They are therefore particularly effective with regards to disseminating knowl-
edge about different habitats and the interactions between organisms. Dioramas are
potentially powerful tools for science education and should be developed as such
(Tunnicliffe 2009).

In recent years, studies of dioramas have focused on how they represent different
habitats (Insley 2008), meaning that the dioramas have historically been, and still
are, used to represent realistic scenarios consisting of natural specimens and at the
same time also to showcase the skills of taxidermists. They thus offer visitors new,
image-mediated learning experiences which, according to Hooper-Greenhill (1990),
are the most concrete medium for learning. Paddon (2009) adds that dioramas can
provide valuable opportunities for education in museums, because in addition to
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their visual qualities and learning, dioramas may also offer opportunities to interpret
historical collections, mappings and, for example, ‘the story of taxidermy’.

A number of studies have explored the potentials of dioramas to elicit educational
activities in science museums (Ash 2004; Tunnicliffe 2009; Bueno and Marandino
2017). These studies emphasize the potential of dioramas to promote the under-
standing of ecology, biodiversity, and conservation issues by allowing visitors to
observe environments they have never before experienced. Thus, in our view, diora-
mas are educational objects, meaning that they are created by combining scientific,
artistic, education and communication knowledge into one product. Dioramas are
objects that demonstrate the contents and actions intended by their designers and
producers; thus, it is possible to study how dioramas address biodiversity as a means
to characterize their potential to disseminate this theme in the museum.

13.4 Teaching Biodiversity with Dioramas in Museums

Dioramas, like other educational objects, are the results of human efforts. They
result from processes that include simplifications and reductions but also enrich-
ment and reconstruction; these processes are governed by the intended learning
objectives of their designers. To understand how dioramas represent knowledge in
museums, we draw on research into the representation of biodiversity in a variety of
exhibitions in museums, science centers and aquariums (Bueno 2015; Marandino
et al. 2014; Salgado 2011; Marandino and Diaz Rocha 2011; Oliveira 2010).

Oliveira (2010), for example, studied the transformation process of biodiversity
idea that occurs in dioramas production — museographic transposition — in two
Brazilian museums, considering not only conceptual dimensions of biodiversity but
also value dimensions. This work showed how aspects related to the species and
ecosystems levels of biodiversity are strongly present in dioramas. Oliveira also
found that aspects related to values of biodiversity are less present in dioramas, but
that they emerge when a diorama explicitly explores conservation themes.

More recently, a number of studies of praxeologies in museums have emerged.
The focus of these studies has been the learning environment of museum exhibi-
tions; specifically, these studies have sought to understand the relationship between
design and learning. This understanding, in turn, has been used to generate theoreti-
cally grounded yet operational principles for optimizing the alignment between the
design of exhibitions and the educational outcomes (Mortensen 2010; Achiam and
Marandino 2014). Using the potential of this approach to describe diorama con-
tents, Bueno (2015) analyzed the Amazon Forest diorama, an element of the the-
matic area “Neotropical Fauna and Marine Environment” of the exhibition “Zoology
Research: Biodiversity under the view of the zoologist” of the Museum of Zoology,
University of Sdo Paulo. This analysis included the diorama and its supporting ele-
ments (e.g. the display case and the panel containing text, image and layout with
subtitles; see Fig. 24.1), and aimed to give a detailed description of what and how a
diorama represents biodiversity concepts.
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Fig. 24.1 Front view of the “Amazon Forest” cluster of ZMUSP

To systematically describe the diorama, a focal question was chosen. This focal
question served to orient the investigation of what and how biodiversity was repre-
sented. The question “How can the visitor perceive the ideas and concepts of biodi-
versity represented by the diorama of the Amazon Forest and its exhibition set?”
helped to describe in details each element, using the theoretical framework of
praxeology.

The diorama of the Amazon Forest has an “L” shape, and is about 3 m high,
4.5 m long, 2.4 m wide at the wider part of the “L” and 1 m at the narrower part.
The display is open and has guardrails. Light sources are located at the front and
directed towards the rear. The diorama includes taxidermied animals, models of
flowering plants, and trees. One of the supporting elements of the diorama, the
display case, is 50 cm from the floor and consists of three glass covered, backlit
boxes. Two of the boxes include invertebrates and the third has a legend to iden-
tify some of the vertebrates in the diorama. Another supporting element of the
“Amazon Forest” cluster was a panel, including a text, an image, and a sketch
with a legend, which together displayed the characteristics of the Amazon
Forest. In order to describe the diorama according to the notion of praxeology, a
thorough documentation was carried out to reveal the ideas and concepts
expressed in the whole cluster. An example of the description is given in the
following:
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In the 2nd quadrant, in the center, there is a cut tree trunk with ferns, vines, a pink orchid in
tree trunks. At the bottom, on a branch of the cut trunk, there is an iguana (/guana iguana)
with its tail extending to quadrant 1. The soil is sparsely covered by shrub vegetation — 20
to 30 cm high — with some elevation representing rocks or exposed plant roots (Description
of a part of the Amazon Forest diorama/ZMUSP).

The description represents a translation of the elements presented in the Amazon
Forest diorama into text, and outlines the ideas and the elements that define and
operationalize the design of the exhibition in order to communicate the contents of
biodiversity to the visitors. Considering the focal question “How can the visitor
perceive the ideas and concepts of biodiversity represented by the diorama of the
Amazon Forest and its exhibition set?”” we observe that the visitor has the opportu-
nity to recognize the diversity of species and ecosystems of the Amazon Forest. This
idea is expressed in a specific way, because the diorama represents an ecosystem
composed of different environments, with great plant and animal diversity. Also,
with the help of the panel, the cluster represents the geographical distribution, and
the threats this ecosystem is currently subjected to.

Each element of the rich object that is the diorama potentially supports a multi-
tude of ideas and concepts. From the visitor’s perspective, the diorama presents
them with a variety of tasks. For example, the diorama affords the visitor a view of
a complete scenario; in other words, the visitor may perceive the fasks of observing
the entire scenario, identifying the environment and the organisms distributed within
it, at the same time recognizing and discerning aspects as ecological relationships of
the Amazon Forest, the plant and animal richness of this forest or the species that
compose the animal diversity of the Amazon Forest. Regarding this last aspect, the
visitor may identify this diversity by discerning an iguana and a pink orchid, or by
looking into the glass covered boxes with specimens of the insect, arachnid and
crustacean diversity, as illustrated in Fig. 24.1 of the Amazon Forest cluster.

Bueno (2015) found that most of the tasks identified in her analysis were related
to the action of identifying organisms in the scene, as in the task “distinguish organ-
isms that contribute to Amazon Forest diversity”. It was interesting to note that the
diorama is conceived as an object to show objects; in the present case, the displayed
objects are those organisms that can be found in the Amazon Forest, and the diorama
seemed to be well-suited to accomplish this goal. Further, Bueno concludes, the
diorama is a suitable medium to help visitors to perceive ecological relations
between species and the environment. Because the species in question are static, the
diorama offers the visitor the opportunity to stop, look, observe, visualize, find,
identify, recognize, discriminate, suppose, and search for their questions in a
different way than in a zoo, for example, where animals are alive and exhibit behav-
iors that may make observation difficult.

However, Bueno’s study also observed that very few diorama tasks gave rise to
complex mental operations. To the extent that the visitor was able to see and identify
biodiversity elements by observing the diorama, they typically named and pointed
out the organisms and their relations. In these cases, tasks and techniques related to
technologies such as inferring and supposing were less frequent in the praxeology
analysis. Such technologies were rarely prompted by the tasks and techniques
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embedded in the cluster of the Amazon Forest. This, of course, has implications for
visitors, for whom opportunities are lost to compare morphological and functional
characteristics of species in the different habitats. Such comparisons could poten-
tially reveal the complexity of species’ behavior and of the idea of biodiversity
itself.

Another important aspect of the Amazon Forest cluster is that it presents contents
related to biogeography, such as data about clime, rainfall rate, deforestation (and,
conversely, the preservation of forest), and also the location of the biome on the
world map. However, whether the visitor grasps these contents depends on the type
of interaction established with the exhibition, because the visitor would need to look
at the panel and read the information on it.

Clearly, the praxeology framework helps to detail the concepts shown in the
cluster of the Amazon Forest diorama and reveals the potential of the diorama to
disseminate ideas of biodiversity in an objective way. Further, the analysis helps
identify which aspects of biodiversity are privileged and which are absent or delib-
erately removed from the diorama when it was produced. This information was
available from observations, the documents, and the interviews with the designers
of the exhibition, and provides the basis for an evaluation of the dissemination
potential of the diorama in a museum.

Recently, the notion of praxeology was adapted to be used by museum educators
or schoolteachers to improve the learning process in museum settings (Oliveira
et al. 2015). The approach used praxeology as a framework to describe the scientific
concepts and ideas present in an exhibit in a museum (such as a diorama), and to
identify the techniques used to represent those concepts and ideas. The description
made by the museum educator, the teacher or even the students helps to identify the
theory, technology, techniques, and tasks presented in the object. With these ele-
ments in hand, it is possible for educators and teachers to design a teaching sequence
that can be carried out during visits in museum exhibitions.

13.5 Comprehension of Biodiversity from Dioramas
in Museums

In order to understand the role of museums in disseminating aspects of biodiversity
to adult audiences, we carried out a study of what adult visitors observe and talk
about when interacting with dioramas. As mentioned previously, the collected data
consisted of two parts: thinking aloud (when the visitor says what comes to their
mind while looking at the diorama), and the subsequent interview. This data was
analyzed using the categories of approaches of biodiversity (Marandino and Diaz
Rocha 2011), related to levels of biodiversity organization, biogeography, evolu-
tion, conservationist and human.

The categories of approaches of biodiversity have been used previously to iden-
tify the biodiversity content presented by in museum exhibitions (Marandino et al.
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2009; Monaco and Marandino 2010; Marandino and Diaz Rocha 2011). The data
from those investigations, which analyzed five museums: three Brazilian, one
French, and one Canadian, reflect similar patterns: The perspective of levels of
organization is represented most frequently, especially in particular the species and
the ecosystem levels, whereas the genetic level is often absent. Aspects of biogeog-
raphy and evolution are present but infrequently, mostly cited in panels or labels.
The conservationist approach appears in some cases in the exhibition narrative, rep-
resented by a threatened species for example whereas the human approach was very
rare. Both of the latter approaches were more frequently present in the immersion
exhibitions studied.

But what kinds of biodiversity knowledge does the audience acquire during their
visits to dioramas? The literature reveals that a visitor, when observing a diorama,
constructs a particular narrative that adapts what they see to their previous knowl-
edge of the environment and the displayed organisms (Piqueras et al. 2008;
Tunnicliffe 2009). In our research we analyzed the narratives of visitors, searching
for evidence of the approaches of biodiversity presented in them. We noticed that
some approaches of biodiversity are more common in visitors’ perceptions than
others. For instance, all the observed subjects spoke about the species they observed
in the dioramas, making the approach of levels of organization the most strongly
present in the verbalizations, both in Brazil and in Denmark. In particular, the spe-
cies level is recurrent, as for example when the visitors identified and named the
organisms in the scene during the thinking aloud data collection:

How many plant species, here we observe many trees, there are also lianas, where some
animals, we also see ferns, plants (ZMUSP).

I’ve never seen pelicans in Denmark, so I did not know we had them here (ZMUC).

The ecosystem level is also expressed in the verbalizations of the adult visitors,
but less frequently than the species level, as seen above. The genetic level was not
found in the data; that is, the visitors did not make any comments related to the
characteristic variations between individuals, populations or taxa.

Well, it’s ecosystem ... peace, ah ... power ... dense forest, diversity in fauna and flora, a
large trunk trees ... a rainforest. Interaction of the environment, the animals are interacting,
less the jaguar, the jaguar seems mad at someone who is coming, are the human? ...
Collectors animals in the case squirrels, ... vines, ... means it is a hawk feeding a monkey,
predator, ..., has a bio-indicator, also in ... the vine trunk, oxygen bio-indicator, are the
lichens, um ... a den, a house, a monkey, here is a lizard, a chameleon in search of sun
(ZMUSP).

As we know, the behavior of identifying and naming organisms during an exhi-
bition visits is common (Allen 2002; Tunnicliffe and Scheersoi 2009). In such
instances, the visitor emphasizes the species approach of biodiversity. It thus
seems that dioramas are efficacious media for promoting this kind of interaction,
especially when the diorama affords the perception of the species that belong to a
specific ecosystem. Also, identifying relations between different species, and
between species and the abiotic environment, characterizes the level of ecosystem
organization approach, which arguably has been the role of dioramas since their
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origin. The aspects related to the level of organization were verbalized spontane-
ously by the subjects during the thinking aloud method but also discussed during
the subsequent interview.

The conservationism approach was also present in our data, suggesting that the
diorama scenario can create a link between the audience and discussions about envi-
ronmental threats. This may occur even if the scenario does not address a specific
environmental problem, as we can see in the verbalization of the subject from the
Zoology Museum of University of Copenhagen, when they speculated about the
objective of displaying a present-day beech forest in a diorama. Also, the visitors
offer their own knowledge or alternatively, information collected during the visit to
speak about this theme, what is promoted by the object observed in the scenario.
This occurred both during the thinking aloud and the interview:

(...) It is something about how much forest we have in Denmark, when we had it and how
much we have, how many trees were planted and learn a little (ZMUC).

The jaguar is an endangered animal, so it has a certain appeal, and being endangered, we
already think, reflects on the degradation of the environment (ZMUSP).

The biogeography and evolution approaches of biodiversity were also men-
tioned, but in relatively few instances, compared with the other approaches.
Generally, these topics were mentioned during the interviews, when we asked visi-
tors about what they thought was the learning objective of the dioramas. However,
it is important to highlight that aspects of the evolution approach were present only
at ZMUCG; this occurrence is almost certainly related to the overarching theme of the
exhibition which was “The Danish Fauna throughout 20,000 years: From Mammoth
Steppe to Cultural Steppe”.

I would say I should learn something about when I find it. I must learn about what happened

seven thousand years ago, because of this,... that I'm exactly in this area of the museum,

you can see from the beginning and when the period comes close today. I would say that’s

why I stopped and looked in those scenarios, where the animals were living at that time
(ZMUCQ).

Yes, looking at this diorama now there are animals that we have now and there are others
we do not, you do not find those animals anymore. Then I would expect that represents an
environment that exists before (ZMUC).

The human approach was present neither in the thinking aloud, nor the inter-
views. In the example shown below, a visitor comments that in a preserved environ-
ment, humans cannot be present.

And it’s the preserved environment, right. Preserved, ... man is not present (ZMUSP).

We consider that in this case, the focus is on the conservationism approach and
not the human approach, as the visitor is not discussing the role of the human being
in preservation or considering cultural, social and economical aspects of the
biodiversity.

Our data allow us to discuss aspects about what approach of biodiversity the
dioramas focus on. We are able to affirm that the level of organization of biodiver-
sity is frequently perceived when adults observe naturalistic dioramas in the studied
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museums. The species level is strongly present in the verbalizations of the audience;
the ecosystem level is also present but less frequent. The genetic level was absent: it
was not identified when adult visitors observed the dioramas.

In relation to the other approaches of biodiversity, the biogeography and evolu-
tionary approaches were identified in a smaller number of verbalizations, just as the
conservationism approach. The human approach was not identified.

These results indicate that the studied naturalistic dioramas are very efficacious
devices for audiences to learn about the species and the ecosystem levels of biodi-
versity organization; further, they may be suitable for visitors to learn aspects of
conservation, biogeography and evolution concepts of biodiversity, considering the
previous knowledge of the visitor and the information given by panels and labels.
However, dioramas do not seem to be effective prompts for discussions of the com-
plexity of biodiversity, a complexity that includes the role of the human in preserva-
tion and human biodiversity itself.

13.6 Discussion and Conclusion

Dioramas are effective devices for the dissemination and acquisition of knowledge
in museums. Moreover, they are well suited for teaching and learning some aspects
of biodiversity. Like other educational objects, they are created through a process of
simplification and reduction in order to organize and select information according
to educational and communication goals. Our analysis elucidates the final product
of this process and its potential to disseminate important biodiversity content. But is
also true that there are limits to the complexity of biodiversity content that can be
expressed through dioramas, at least with the present genres of naturalistic and clas-
sical dioramas still featured in many museums.

The use of praxeology as a theoretical and a methodological tool was an effective
means to identify the biodiversity concepts in dioramas. The praxeological
characterization of the diorama helps to identify the elements that define the design
of the exhibit as well as the operationalisation of these features in the communication
of biodiversity content to the visitors of the cluster of Amazon Forest diorama. In
terms of dissemination potential, this cluster is composed of many different types of
tasks, expressed in a variety of modalities: a scenario with taxidermied animals, mod-
els of plants, display cases, panels and labels with text and images, and interpretative
schemes to be observed and read. Many concepts, related to different aspects of bio-
diversity, require interpretation by the visitor. The praxeological analysis revealed
several tasks that could allow the visitor to perceive the characteristics of the environ-
ment and species, their behavior, and the distribution of organisms in the space.

It was noted, however, that there was a prevalence of tasks that prompted the visi-
tor to simply identify animals in the scene. Even though the Amazon Forest cluster
shows elements that go beyond the field of biological concepts, including contents
from other areas of knowledge such as biogeography, it does so with the help of
panels with text and images. As stated previously, those contents will be appre-
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hended by the visitor strictly depending on the type of interaction that is established
with that information. Nevertheless, dioramas still have a powerful role to play in
helping visitors understand biodiversity and the ecological relationships between
organisms and with the environment, because they have the potential to reach a
wide audience, thereby expanding access to biological knowledge. Many cognitive
tasks are posed to the visitor during their observation, namely identifying, recogniz-
ing and distinguishing elements that belong to the ecosystem in question. The edu-
cational intention of the diorama is therefore substantial; even though it seems a
totally static object, the diorama embodies an interactive quality, further strengthen-
ing its educational role. This trait resides in the potential of the diorama to ‘lead’ the
visitor to the natural environment to which it represents, and to reveal behaviors,
dynamics and relationships that occur in those environments.

Thus, the results related to the praxeological analysis reveal the potential and the
limitations of dioramas for disseminating biodiversity in museums. Of course, not
every concept and idea can be shown in an educational object; choices must be
made to select what and how to disseminate using a particular medium. This selec-
tion process explains the absence of some ecological relationships, some animal
classes, and some plant species. Also, it is noted that certain cognitive tasks are not
frequently present in the praxeological analysis of the Amazon Forest, related, for
example, to the ability of compare morphological and functional characteristics of
the species and habitats (Bueno 2015).

In our studies of the adult audience visiting dioramas, the same characteristic
was noticed. Visitors frequently discussed species and ecosystem characteristics
(levels of organization of the biodiversity), conservation, biogeography and evolu-
tion aspects (when they are mentioned in panels and labels), and very rarely dis-
cussed the human approach of biodiversity. They did not consider the complexity of
biodiversity, which includes the role of the Auman in the preservation and the human
diversity itself. This finding is corroborated by Campos (2013), who found that
most adult pairs observing and talking in front of the same Amazon Forest diorama
used cognitive operations such as naming and pointing; affective comments and
characterization of the elements were also frequent whereas the mental operations
of supposing and explaining were very rarely present.

It is clear that dioramas are suitable objects for disseminating certain aspects of
biodiversity, but not all of them. However, the dissemination potential of dioramas
could be improved depending on the communication devices and the mediation strat-
egies supported by the museographic elements. The process of teaching and learning
in museums involves the personal context, the sociocultural context and the physical
context (Falk and Dierking 2000). Regarding this last aspect, topics such as the ori-
entation to the physical space, the architecture, the environment, the design of exhib-
its influences individually and collectively and significantly contribute to the quality
of a museum experience (Falk and Storksdieck 2005). Taking this statement together
with our data, we observe that to improve the visitors’ comprehension of the com-
plexity of biodiversity using dioramas, it is necessary to implement strategies that
suggest tasks and techniques beyond those already present; only then will visitors be
prompted to move beyond simply identifying and naming species and ecosystems.
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