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Introduction 

In France, the emergence of studies devoted to the identification of 
ideas and forms of reasoning used recurrently by pupils and students 
when confronted with a given scientific issue constituted the first 
manifestations of interest in the history of science among researchers in 
the field of didactics. The results of these studies revealed some 
disquieting similarities between certain identified forms of reasoning and 
certain historical ideas. This was particularly the case in the fields of 
mechanics (Viennot, 1979), optics (Guesne, 1984), electrokinetics 
(Benseghir & Closset, 1993), biology (Giordan & De Vecchi, 1987) and 
geology (Gohau, 1995). This evident interest in the history of science 
among researchers in education followed the path traced by Bachelard 
almost forty years before and updated the notion of “epistemological 
obstacle” which had been created to account for the homology between 
certain aspects of the historical development of scientific thought and 
individual processes for the acquisition of scientific knowledge (Bachelard, 
1938). In 1987, the journal Aster presented a first survey of the issue. 

The main reasons which brought the researchers of that time to the 
history of science were epistemological in nature, namely, the search for 
a better understanding of the knowledge to be taught and the identification 
of the persistent difficulties and obstacles associated with the learning of 
this knowledge in the school context (Saltiel & Viennot, 1985; Astolfi 
& Develay, 1989). The attempts at inserting historical elements into the 
classroom were, to all intents and purposes, absent from the scope of 
research into the didactics of sciences; and even if the relevance of such 
insertions was regularly asserted, particularly within the institutional 
sphere (Hulin, 1984), the arguments invoked rarely left the realm of 
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intimate conviction. 

Both in France and abroad, the following years saw the development of 
teaching sequences in which the history of science played an active role 
(Audigier & Fillon, 1991; Kipnis, 1992). This paved the way for a more 
systematic study of the conditions of creation of these sequences and the 
impact these sequences had on learning. Researchers in the field of 
didactics progressively broadened the horizons of their interest in the 
history of science with the 1990s seeing the emergence of new directions 
in research into the didactics of science. Basing his synthesis on the work 
undertaken in this context up till that time, Martinand presented several 
key points for the development of future research and distinguished four 
themes for possible exploration (Martinand, 1993): putting into perspective 
the history of scientific thought and research into the conceptions of 
pupils; transposing scientific practice and thought into school tasks and 
knowledge; studying the conditions in which the history of science is used 
in teaching; and studying the place of the history of science in the training 
of teachers. 

Over the last twenty years, most research projects involving both 
didactics and the history of science have referred to at least one of these 
directions, bearing witness to the diversity of conceivable approaches. The 
results obtained might enable a more refined statement of the reasons 
which, for more than thirty years, have continually motivated researchers 
in didactics to explore the historical sphere. These results also enable 
researchers to describe the modalities of the exploitation of this 
exploration. 

1. Associating research into didactics and the histor y of 
science: Why? How? 

The articles in this issue of RDST aim to provide elements in response 
to the “Why?” and “How?” of the interface between research into the 
didactics of science and the history of science. We have chosen to 
introduce these articles by means of a brief presentation of several 
thematic axes which partially structure the current state of research into 
these matters. 

Axis 1: Studying the contribution of the history of science to the learning 
of scientific laws and concepts 

Axis 2: Studying the contribution of the history of science in order to 
approach the nature of science 

Axis 3: Studying the historical approach in the institutional instructions 
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and the textbooks 

As authors of this introductory article, we alone are responsible for this 
organizational choice. It goes without saying that current studies may be 
placed in one or more of these axes. 

1.1. Studying the contribution of the history of science to the 
learning of scientific laws and concepts 

In apprehending the fundamental concepts and laws of science, pupils 
should be able to take advantage of the fruits of history. Echoing this first 
direction, Dorier (2006, p. 29) suggests that a “dialectic of epistemological 
nature” should be initiated between two investigations, one focusing on 
the reasoning of pupils, the other directed at the evolution of ideas in the 
history of science. From this perspective, pupils do not necessarily have 
access to historical information: this may be a source of inspiration for the 
researcher but it does not automatically enter the classroom. It is expected 
that research along these lines should enlighten the researcher about the 
difficulties which pupils might encounter during their learning and that it 
should also enable the emergence of productive problems and/or the 
creation of appropriate learning itineraries. 

1.1.1. Revealing the difficulties of pupils 

Obtaining a better understanding of the difficulties encountered by 
pupils when faced with learning an element of scientific knowledge is still 
a productive direction for studies which associate didactics and the history 
of science (Galili, 1996; Romhdane & Maurines, 2005; de Hosson 
& Caillarec, 2009). In the hands of the researcher into didactics, the 
history of science is understood as the history of ideas and becomes 
a tool for didactical analysis. This approach is illustrated by the first article 
of this issue of RDST. 

P. Crépin-Obert uses a historical and didactical comparative approach 
to characterize pupils’ conceptions and modes of reasoning and to identify 
obstacles to the construction of the concept of the fossil. The originality of 
this article is to be found in the idea of establishing relationships between 
the construction of problems in the classroom and the historical 
development of the concept of the fossil as problematized and rectified by 
scientific communities. P. Crépin-Obert analyzes two debates, one in the 
history of the subject, the other in a lower secondary school class. Both 
debates deal with the problems linked to the identification of a fossil and 
the historicizing of living beings on Earth. For each debate, the author 
uses a rigorous methodological basis to construct a space (symbolized in 
a diagram) from the constraints and possibilities, spaces which she then 
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compares. Without lapsing into the naïve “recapitulationism” which 
researchers in didactics endeavour to escape, she shows the points of 
convergence of the two debates. One of the main results of this particular 
research is the specification of a major epistemological obstacle common 
to both situations (historical and didactical), namely, analogism, which is 
manifested in the abusive over-use of reasoning by analogy. However, 
P. Crépin-Obert contrasts the simplistic reasoning of the pupils, which is 
characterized by the resonance of the present in the search for 
explanations, with the reasoned hypotheses of palaeontologists. This work 
is based on an in-depth analysis of the two corpora of empirical data: 
a corpus of historical controversy (the archives of the weekly minutes of 
the sessions of the Académie des sciences de Paris) and a corpus of 
school situational debate (the transcription of a teaching sequence in 
a lower secondary school class). P. Crépin-Obert’s choice — recourse to 
first-hand historical sources — enables her to place her historical enquiry 
within a genuinely didactical historical perspective and to free herself of 
the choices which govern currently available historical reconstructions on 
this theme. 

1.1.2. Identifying productive problems and/or encouraging the 
instauration of debate within the class 

Apart from revealing analogism as an obstacle to the construction of 
the concept of the fossil, the bringing together of the historical and 
didactical corpora enables P. Crépin-Obert to identify a category of 
situations which can encourage the emergence of debates within the 
science classroom: the identity of fossil fauna in relation to current fauna 
and the historicizing of living beings on Earth. Once more, the author uses 
historical archives to identify the nature of the empirical, explanatory and 
theoretical arguments employed in the reasoning of scientists as well as in 
their interactions. She proposes a classroom debate, the purpose of which 
is ”to pose and clarify problems linked to biology and geology by becoming 
aware of a specific methodology“. Although, as a researcher, her prime 
objective is to compare two types of debate (historical and classroom), 
she simultaneously shows how such a debate can lead to learning science 
by means of a co-construction of argumentation by the pupils. 

Using the field of history as a source for identifying problems in the 
science class often constitutes an extension of studies which aim to reveal 
the difficulties associated with the construction of a given element of 
knowledge. This involves choosing an issue which can be expected to 
give rise to a debate within the class and using this debate to conceive 
a learning itinerary which leads the pupils towards the construction of 
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a given element of scientific knowledge (Merle, 2002; Guedj, 2005; 
de Hosson & Kaminski, 2006). This way of using the history of science 
requires a prior knowledge of the conceptual profile of the pupils, 
particularly the ideas and reasoning which might present an obstacle to 
the envisaged learning. It also requires that the historical issue should 
make sense in the class, not only to facilitate its devolution and 
appropriation by the pupils but also to provoke the emergence of 
propositions for its resolution. The choice of the problem to be extracted 
from historical ecology is thus subjected to the fundamental constraints of 
didactical ecology (the difficulties which are specific to the knowledge to 
be taught, the pre-existing ideas of the pupils, didactical time, etc.). Within 
such a perspective, the extraction from the historical sphere primarily 
concerns the problem to be solved. By extension, the historical enquiry 
may serve as the material for the creation of learning sequences 
conceived as didactical reconstructions based upon the historically 
productive ideas. This is the third direction of research associating the 
didactics of science and the history of ideas. 

1.1.3. Conceiving an itinerary for learning 

This perspective envisages the history of science not as an object of 
teaching per se but as a means of acquiring an element of knowledge 
(Galili & Hazan, 2001; de Hosson & Kaminski, 2006). This definition 
embraces historically productive ideas in order to provide assistance; it 
also establishes the hypothesis that a historical exposition can contribute 
to the individual and collective appropriation of elements of scientific 
knowledge. The dialectic which we evoked at the beginning of this 
introductory article enables one to: 1) specify the didactical constraints to 
which the knowledge is subjected within the school framework; 2) subject 
the historical enquiry to these constraints so as to extract the historical 
information to be re-organized; and 3) ensure that this information takes 
its place within the didactical system in order to encourage the acquisition 
of the target knowledge. This last stage requires accepting that this 
information is presented in a form which is dissimilar to that adopted in the 
historical sphere (de Hosson, 2011): the processes which led to the 
elaboration of elements of knowledge are not “erased” but re-examined in 
the light of pupils’ difficulties. This aspect protects the researcher in 
didactics from any “recapitulationist” excess. We should note that the 
perspective which sees the history of science as an inspiration for learning 
itineraries is not represented within this issue of RDST. 
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1.2. Studying the contribution of the history of science in order to 
approach the nature of science 

A connection can be established between this axis and studies dealing 
with the pupils’ as well as teachers’ images of science (Brickhouse, 1990; 
Lederman, 1992). This axis defines historical exploration as a means 
available to the didactics specialist for the promotion of a more accurate 
idea of science and scientific activity. 

The avenue opened in the early 1990s by the Anglo-Saxon educational 
research movement, Nature of Science (NOS), has enabled the 
emergence of research projects aimed at the construction of a more 
appropriate image of science by pupils. Several comparative studies have 
shown that the vision pupils have of science is modified when the teaching 
embraces the history of science (Allchin et al., 1999; Irwin, 2000; Höttecke 
et al., 2010). This can involve various cases: having pupils relive 
a historical controversy by analyzing the nature of the arguments 
employed, by presenting the actors, the links between these actors and 
the tools used for the exchange (Albe, 2009; Maurines & Beaufils, 2010); 
reproducing historical experiments in the classroom (Riess, 1995); 
or placing pupils in the situation of exploring the diversity and adequacy of 
the models as regards the empirical data (Laugier & Dumon, 2000). This 
is the perspective of the work proposed in this issue of RDST by H.R. 
Dahmani and P. Schneeberger. 

The authors analyze two situations conceived for pupils in the fifth year 
of secondary education (seconde) and constructed so as to have the 
pupils experience an investigative approach of a scientific nature. First, 
they use the history of science to show how researchers worked on the 
construction of the double helix model of DNA. Having no experimental 
data enabling them to elucidate the structure of DNA, Watson and Crick 
imagined models of the organization and pairing of the nitrogenous bases 
in the molecular edifice of DNA, models which could satisfy the coded 
message and copy functions DNA is likely to assume. This construction 
therefore involved theoretical modelling controlled by verifying its 
coherence with empirical data. In this way, different models, the fruit of 
theoretical speculation, were successively rejected before the current 
model of the structure of the DNA molecule was retained. Inspired by the 
specifics of this piece of history, H.R. Dahmani and P. Schneeberger 
propose the transposing to the classroom of this type of practice so that 
pupils can have access to more “authentic” approaches. The situations 
they describe present: graphic modelling activities as intellectual research 
tools enabling pupils to objectivize their reasoning; and discursive 
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activities as social practices employed in the scientific community for 
linguistic exchanges directed towards the production of argumentation. 
One of the two situations invites the class to undertake a critical 
comparative analysis of the current Watson and Crick graphic model of 
DNA and its precursors. The other situation invites pupils of another class 
to undertake the gradual and negotiated construction of different evolving 
graphic models leading to the organizational model of the pairs of 
nitrogenous bases matching the structure of DNA. These activities begin 
with empirical data provided by the teacher and take into account — as 
didactical constraints — the functional aspects of DNA (coding and 
replication). These activities break with the usual approaches of teachers 
which consist in providing the pupils with computer graphic 
representations of the molecule before identifying the relationships 
between the structure of DNA and its functional particularities. The 
comparison of these two situations involving different teachers enables the 
authors to envisage to what extent and under which conditions pupils are 
able to efficiently invest in speculative work by exploring a set of 
possibilities collectively subjected to critical analysis. 

The role of the teacher appears to be essential. Beyond the 
epistemological quality of the sequence, there is a risk that the very 
epistemology of the teacher (that is, how the teacher sees the activity of 
producing scientific knowledge) might condition the epistemology of the 
pupil (Brickhouse, 1990). But, as J.Y. Cariou reminds us, the 
“spontaneous” epistemology of teachers is heavy with empiricism and 
inductivism. He sees in this a resurgence of the impact of the much 
debated position of Newton and his followers concerning the place of the 
hypothesis in the production of scientific knowledge. J.Y. Cariou’s study 
shows that the reticence of that time towards the recourse to the 
hypothesis persists in the classroom whereas the use of the hypothesis is 
unanimously recognized in the scientific community. This author finds 
evidence of the influence of this empiricist epistemology in the approaches 
which are favoured by teachers, approaches in which the speculative 
dimension is often absent. He advances the idea that this epistemology 
could be remodelled by bringing teachers more frequently into contact with 
the history of science. This idea is also advanced by P. Crépin-Obert for 
whom the history of palaeontology offers “fundamental episodes” which 
could be used to study the modes of construction of scientific knowledge. 
This history enables a questioning of the “epistemological base” of 
knowledge and leads to a better definition of certain essential 
competences for scientific work. 
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Bringing both lower and upper secondary school teachers closer to the 
history of science seems to be even more necessary since they are 
encouraged to devote more and more space to historical information 
within their lessons. The present official curricula of lower secondary 
education state that “the historical perspective gives a coherent vision of 
science and technology and their joint development. It enables the 
presentation of scientific knowledge as a progressive human construction 
rather than as a set of revealed truths” (MEN, 2008, p. 1). In the new 
upper secondary education curricula, the clear objective of dynamically 
and culturally presenting science envisages the history of science as 
a means of reconciling pupils with science. In the penultimate year of the 
science option (première S, 6th year of secondary education), “the teacher 
can use the historical approach as a didactical means destined to place 

science within context and culture”1 (MEN, 2010b, p. 4). In the 5th year of 

secondary education (seconde) the “putting into historical perspective” (as 
the “history of the construction of scientific knowledge”) is presented as 
the avenue of choice to approach the nature of the “universality” of the 
laws and models and bears witness to the human qualities underlying 
scientific activity: “Bringing the pupils to know about the history of the 
construction of scientific knowledge is a source of inspiration for 
intellectual freedom, the critical spirit and the will to persevere. This is also 
the school of humility and patience” (MEN, 2010a). Generally, the authors 
of the official curricula envisage the contribution of historical information as 
an opportunity to approach the nature of science with the pupils, on the 
one hand, and as a way of making scientific learning more attractive and 
motivating, on the other. But which history are we really talking about? 
And, more specifically, how are these recommendations conjugated within 
the scientific content to be taught?  

1.3. Studying the historical approach in the institutional instructions 
and the textbooks 

In his article, P. Savaton discusses the nature of the history of science 
proposed for teaching and the scope of the institutional instructions. As 
regards plate tectonics, the new curriculum (from Sept 2011) of the 
penultimate year of the science option (première S) suggests relying on 
a historical approach to facilitate understanding of ”how this model was 
constructed little by little over the course of the history of science“. The 
avowed objective is to use this example in order to enable pupils ”to 

                                                 
1 In this sentence, the adjective “didactical” is probably used to signify 
“conceived with a view to teaching”. 



 9 

understand several characteristics of the mode of construction of scientific 
theories“. However, the construction of the model is presented as a series 
of successive advances based on the use of new techniques without 
mention of the work of de-construction and re-construction which has 
punctuated this history in its entirety. P. Savaton’s article shows that the 
history of the construction of the tectonic plate model is more complex 
than the linear and progressive vision featured in this curriculum. His 
analyses underline the importance given in these texts to the 
“accumulation of observations” and technical progress, which, thanks to 
the discovery of new facts which these techniques allow, would go hand in 
hand with the perfecting of the model. This case study enables the author 
to show that the history of science can be used as a tool to serve a school 
epistemology which is founded on shared representations of the 
emergence of scientific ideas. P. Savaton indicates historical errors (the 
origins of the ideas utilized), omissions (the names of researchers, such 
as Alfred Wegener) and the absence of a presentation of the discussions 
within the geology community. Moreover, these texts do not define the 
respective theoretical frameworks used in the work of the various 
researchers, even though they are essential for an understanding of the 
paradigmatic oppositions from which the controversies originated. In this 
way, invoking the impossibility of an extensive historical study, the 
curricula conceal the influence of the context and present a truncated 
reconstruction of the construction of scientific knowledge with no genuine 
reference to work in the history of science. 

For his part, J. Lebeaume, analyses the official texts in order to grasp 
the aims and directions associated with the introduction of the historical 
dimension of technical objects. He also examines what four textbooks for 
the cycle central (5e and 4e — secondary years 2and 3) and, using 
a detailed study of the activities proposed, he identifies dominant 
tendencies of the historical approach exploited. He uses this study to 
reveal a set of elements which enable the school conception of the 
technical object to be characterized. He notes that the instructions are 
focused on a “vertical” history of technical objects which emphasizes the 
description of the differences and solutions over the identification of the 
advantages and the drawbacks. Such an approach remains relatively 
closed to “horizontal coherences” which relocate objects in their technical, 
industrial, social and economic milieus. 

The specific aim of the Institution — to open science and technology 
classes to the history of these subjects — Is supported by a cumulative 
vision of the history of science. This non standard vision conflicts with the 
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idea (at the source of the institutional aim) that a historical presentation of 
the scientific concepts and laws could contribute to improving the image 
which pupils have of science. There is therefore a major risk of seeing 
perverted science entering the classroom — perverted in both its nature 
and its history. What is more, the institutional arguments tend to place the 
contribution of historical information in the role of an addition to the 
traditional lesson, which is still organized independently to the historical 
organization of the ideas to which it refers. As underlined by P. Savaton, 
although the relevance of the history of science is constantly asserted, the 
place given historical elements in the curricula is derisory. This is 
confirmed by J. Lebeaume who notes that the historical dimension of 
techniques is weakly implemented in technological education although the 
curricula demonstrate an ever-increasing desire to introduce the history of 
techniques into teaching. The tasks proposed are mainly directed towards 
the identification of the changes in objects (essentially materials and 
energy) and therefore leave little space for the analysis of the evolution of 
technical solutions. Consequently, programmatic directions (in science 
and technology) are considerably restricted in their implementation in 
terms of the curriculum. Such a choice persists in placing the history of 
science as “the icing […] on the cake of teaching” (Guedj & Dusseau, 
1999, p. 996), as a “plus” which teachers often consider as being time-
consuming and not as a constitutive element of the teaching itself. 

2. Perspectives 

Vowing to introduce into the science class a history of science which is 
both substantial and authentic means supporting the need for a more 
effective training of teachers in the history of science subjects. It also 
means supporting the idea — suggested by P. Savaton — of teaching the 
history of science. Finally, as a consequence, it means supporting the 
legitimacy of the didactics of the history of science (Guedj et al., 2007). 
Nevertheless, the dialogue between didactics and the history of science 
remains open and could, in the coming years, contribute to: 

- Assessing the impact of the use of the history of science on actual 
learning, the motivation of pupils and the image of the nature of science 

- Assessing the impact of the use of the history of science on training 

- Clarifying choices in didactic transposition according to the aims set 
by the researcher (this could lead to outlining a framework for the use of 
the history of science in teaching and training) 

Maurines and Beaufils explore several aspects of these avenues of 
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research in the final article of this survey. They present resources and 
activities in the field of optics which have been conceived with a view to 
transmitting a more authentic image of the nature of science and scientific 
activity to pupils. 

The originality of this approach is threefold: documents of a historical 
nature are inserted into investigation situations; the historical information 
is spread over several texts distributed to different pupils and the 
synthesizing of this information gives rise to a collective task — the 
realization of a diagram or table. The initial feedback from teachers using 
these resources fuels the debate on the issue of the pertinence of the use 
— both in class and with pupils — of historical sources. While they do not 
lay down an exclusive framework for enquiry, these directions refer to 
aspects of the dialogue between didactics and history which are currently 
under-explored. 
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