
A Conceptual Framework for Designing Educational Museum Experiences  
 
Subject 
The objective of this conceptual paper is to point out a common shortcoming of interactive 
science exhibits, and to propose two design tools to remedy it. The two design tools presented 
here originate in the Anthropological Theory of Didactics (ATD). Didactics is the science of the 
dissemination of knowledge in any social group (Chevallard, 2007), and focuses on the 
relationship between the knowledge taught and the knowledge learned and the educational means 
that precipitate the process. ATD comprises two central notions: praxeology and didactic 
transposition, which are the foundations of the design tools presented in the following, and thus 
warrant further explanation here. 
 
A praxeology is a general model which links the practical and the theoretical dimensions of any 
commonly occurring human activity (Barbé et al., 2005). The simplest praxeology consists of a 
task of some type which is perceived by the learner and accomplished using a corresponding 
technique. The technology is the learner’s rationale or justification for the chosen technique, and 
finally, the theory refers to a more abstract set of concepts and arguments arranged into a general 
discourse which justifies the technology itself (Chevallard, 2007) (Figure 1 A). 
 

 
Figure 1. Chevallard’s notion of praxeology (A) as compared to 
Feher’s model of the visitor-exhibit interaction (B). 

 
 
Didactic transposition is the process by which content-to-be-taught is deconstructed and re-
constructed to make it teachable. For example, in a scientific research context, a cell biologist 
may perceive of an animal cell as any member of a highly diverse group, e.g. red blood cells or 
epidermal cells. However, school textbooks illustrations often show a prototypical version of an 
animal cell which combines the attributes of many different types of cells without corresponding 
to any single type. This deconstruction and reconstruction serves the purpose of establishing the 
general domain of the animal cell; a general domain into which children can then integrate 
singular types of animal cells with both the general attributes as well as more specific ones 
(Clément, 2007). 
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Problem 
The literature on museums as informal learning environments often discusses to which extent 
learning can and does take place in museums (e.g. Falk & Dierking, 2000). These discussions 
frequently include considerations of what constitutes learning and how it can be evaluated. The 
consensus seems to be that it is difficult to document specific cognitive gains resulting from an 
hour-long free-choice visit to an exhibition (Paris, 1997). Accordingly, it may be pertinent to 
consider the processes that take place among visitors during the museum experience itself, rather 
than attempting to measure their acquisitions after the fact (Ansbacher, 1999). 
 
Studies that take this approach have successfully documented several types of learning processes 
during museum visits (e.g. Allen, 2002; Feher, 1990; Botelho & Morais, 2006). While these 
investigations are valuable in their own right, they also indicate the existence of a problem 
related to the design of interactive exhibits, namely that such exhibits may be successful in 
prompting certain intended behaviours in the visitor, but not necessarily in prompting the 
intended interpretations of these behaviours (cf. Botelho & Morais, 2006; Author, 2010). In other 
words, the practical actions of visitors do not prompt the intended reflections. It is therefore a 
worthwhile undertaking to provide exhibit designers with didactical tools that can guide the 
design of exhibits that provide the visitor with strong links between their practical actions and 
their subsequent interpretations. The following section argues for the notions of praxeology and 
didactic transposition as candidates for such tools. 
 
Procedure 
The analysis presented here addresses a common shortcoming of interactive science exhibits 
which has been empirically documented in the research literature. The subsequent synthesis of 
theory is based on an operationalization of this shortcoming and its implications for museum 
learning in terms of ATD. The final conclusions presented here are thus theoretical and 
prescriptive in nature. 
 
Analyses and Findings 
The interaction between a visitor and an exhibit was characterised by Feher (1990) as consisting 
of experience, exploration, explanation, and expansion (Figure 1 B). These terms describe the 
visitor’s first perceptions of an exhibit, their subsequent interactions with it, their interpretations 
of the interactions, and the generalisation of these ideas through the interaction with other 
exhibits, respectively. This model describes the different levels of the visitor-exhibit interaction, 
but it does not take into account the exhibit characteristics that cause these events. However, it 
may be usefully synthesised with the notion of praxeology in the following way: the visitor’s 
primary experience could be redefined as the visitor’s perceptions of the task(s) embodied by the 
exhibit. This perception guides the visitor’s subsequent interaction with the exhibit, which in 
praxeology terms is defined as the visitor’s technique. Finally, the visitor’s explanation of their 
activities corresponds to the praxeology notion of technology (Figure 1, A and B). Feher’s 
expansion level seems to correspond to the praxeology notion of theory; these levels are both 
characterised by reflections that go beyond the immediate case at hand (here, the single exhibit) 
and are thus not discussed further. In sum, the notion of praxeology is a useful model for 
considering how the features of an exhibit can cause actions and reflections. An example of how 
praxeology can be used to analyse the design of an exhibit is given in Figure 2. 
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Figure 2. The exhibit Convergent Evolution. What is the praxeology embodied by this exhibit? 
Because the ichthyosaur and the dolphin are placed side by side, the visitors are implicitly 
invited to compare them. The task is thus to perceive the differences and similarities between the 
ichthyosaur and the dolphin: the differences in the animals’ ancestors and the similarity in their 
appearance. What techniques can the visitor to use to do this task? The similarity between the 
two animals may be observed, while the difference between them can not be seen directly. 
Instead, it is described in the text. Here, the visitor can read that the dolphin is a mammal while 
the ichthyosaur is a reptile. Which technology do these practical activities precipitate? Visitors 
may interpret their impressions in the following way: the two animals belong to widely different 
evolutionary lines (mammals and reptiles) and their morphological similarities are accordingly 
not due to common descent. The two animals are both adapted to an aquatic life, so their 
morphological similarities could be an indication that they are shaped by the same type of 
selection pressure: the ability to swim fast.  
 
 
The question then becomes: how is a suitable praxeology generated in the process of exhibit 
design? To answer this question, it is useful to think of a praxeology as an answer to a question. 
For example, the praxeology shown in Figure 2 may be seen as an answer to the question: how 
can two distantly related animals have a close morphological similarity? This consideration 
leads to a crucial observation, namely that the question to which the praxeology is an answer has 
a very close epistemological relationship with the original question that produced the knowledge, 
namely the research question asked by a palaeontologist in a scientific research context: how can 
two distantly related animals have a close morphological similarity? 
 
The implication of praxeology for designing teaching interventions is thus that the original 
(research) context that produced a knowledge object may serve as a model for the design of a 
teaching intervention that aims to generate or re-produce the same object of knowledge in 
learners (Brousseau, 2002). Accordingly, the notion of praxeology can serve as a model to 
describe the milieu, actions, and reflections that produced a body of knowledge in the original 
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research context, and this praxeology constitutes a reference for the conditions required for a 
learner to re-produce that knowledge in an educational context (see Barbé et al., 2005 for an 
example). Further support for this idea is found in other recent work (Bain & Ellenbogen, 2002). 
 

Figure 3. The transposition of a researcher’s task and technique into a task and technique in the 
exhibit context. An entomologist investigating the research question: what are the adaptations of 
insects that live in caves in permanent darkness? would address certain tasks. One of these tasks 
would be to identify adaptive traits as being truly adaptive, and could be accomplished by the 
technique of comparing cave insect traits to those of their nearest relatives to exclude traits 
inherited by common descent. The didactic transposition of this task and technique into the 
exhibit context could result in the exhibit panel shown above. Note how the prospective visitor to 
this exhibit may carry out a version of the researcher’s technique: by comparing the darkness-
adapted beetles on the right with their above-ground relatives on the left, certain beetle traits 
appear to be the result of natural selection rather than common descent.  
 
 
Naturally, the idea is not to recreate the researcher’s laboratory in the exhibition and expect the 
visitor to repeat the achievements of the researcher; merely reconstructing the physical setting of 
the researcher’s experience does not guarantee that learners will recreate the “inside” of that 
experience (Bain & Ellenbogen, 2002). Additionally, the concepts developed by researchers in 
their quest for understanding do not always map exactly onto the design parameters in the 
practical terms in which activities for museum visitors must be planned (Layton et al., 1993). 
Accordingly, the challenge becomes to use the researcher’s praxeology as a template to construct 
a potential learner’s praxeology that can then be embodied in an exhibit design. This process of 
didactic transposition thus involves a deconstruction of the researcher’s praxeology and a 
subsequent reconstruction of this praxeology in the exhibit context. An example of the didactic 
transposition of a task and corresponding technique from researcher’s praxeology to a 
praxeology embodied in an exhibit is given in Figure 3.  
 
Contributions 
The work presented here is significant in two ways. First, it substantiates and exemplifies a 
method for managing the complex process of didactic transposition of a body of knowledge (a 
praxeology) from the scientific context to the finished exhibit. This is a process that has typically 
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been under-theorised in research in museum education, perhaps because the focus of such 
research has typically been on museum learning rather than museum teaching (Schauble et al., 
2002). Accordingly, it may be seen as a contribution that links the teaching and learning of 
science in informal contexts. Further, this study draws strongly on the nature of didactics as the 
study of the relationship between the knowledge taught and the knowledge learned and the 
educational means that cause the process. Accordingly, the second level of significance of this 
work is as an example of a didactics-oriented approach to exhibit design and its corresponding 
field of research, an application which may be of general interest to NARST members. 
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