M²Real is a research group focused on the role and the place of mathematics in the engineering science, the modelling  and the human and social sciences, group based on collaborations between the INSA of Lyon and other French institutions on one hand, and Mexican, Brazilian and Argentinean institutions on the other hand. 
The starting point is an education problem: in an increasingly uncertain and complex real world, in which new technologies depend on more and more sophisticated simulation tools that, themselves, refer to new mathematical theories so-called advanced and/or emergent, the mathematical formation of engineers must be rethought, debated, considering the new technical and societal challenges. It is indeed necessary that young engineers acquire the mastery level that is achieved with the comprehension of method heuristics and in the appropriation of new tools of uncertainty management.
Moreover, the aims and the contents of mathematics in the engineer syllabus vary within a country and from country to country, not only according to the institutional context, but also according to the different cultures. Mathematics teachers have well perceived that in places so culturally different such as Lyon and Mexico. That kind of variations make necessary an investigation of relations between mathematics (idealities, abstract world) and conception methods in enginery and modelling (realities, concrete world). These relations have recently known profound modifications, and they now demand the invention of new epistemological postures, as it was suggested by a Sciences Academy report concerning mathematics and contemporary sciences. 
We focus on the following research axes: 
1) Relations between mathematics and the social matters, that allows to address, in a very concrete way, the engineering work, which is one of its interfaces.  Recent works (In example: Les mathématiques dans la cite), have shown well that there is a hidden but effective social perception in mathematics themselves.  We have to revisit the subject of interferences between cultures and mathematics, with researchers from different cultural origins and including the ethno-historical dimension, mathematics and technique’s history across centuries and across civilizations.  
2) Relations between modeling and conception in engineering, that allows to determine precisely the role of mathematics in the engineer’s work. For long time we have treated models as if they depended directly from theory. Yet, many scientific problems surged, showing that this conception wasn’t enough (see:  “Epistemology in a Nutshell”, for example). Relations between theories and models, but also between scientifically disciplines – mathematics among them – must be taken over, in the horizon of interdisciplinarity and complexity. In this matter, international collaboration is also crucial: confrontation between different cultures of modeling and conceptions will be vector of contributions that can’t be easily anticipated and “fields” for researchers. 
3) Relations between mathematics’ didactic and mathematics for engineers. As a matter of fact, engineers are neither mathematicians nor technicians; engineering students have trouble to understand the place and role of mathematics in their course of study. Although, those reluctances have non negligible repercussions in the learning process of this discipline. Therefore the interest in a specific research on this field. 
In a practical point of view, one of M2Real’s objectives is to create Master programs in common with countries that will cooperate in this work; those Masters will allow carrying out formation and research projects. Those creations will make perpetual the international nature of the researches, and this seems very important to us. 
