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In this paper, I explore the prospects of introducing a Vygotskian perspective in philosophy of science. The fulfillment of these prospects would be a step forward in dealing with the problem of the interconnection between knowledge and socio-historical development with regard to scientific cognition. 
I discuss three issues under the prism of a Vygotskian perspective: a) scientific concepts and the historicity of scientific objects, b) scientific cognition as a mediated activity and c) scientific development and change.
In this discussion, methodological, gnoseological and logico-ontological questions are reconsidered and established terms and traditions within philosophy of science are revised or even transformed. 
The proposed approach confronts scientific relativism and views of scientific development as a linear cumulative process, without discarding reliability of science.

As a result, we put to our disposal a new conceptual apparatus. Thus, this paper is meant to exemplify how cross-disciplinary research in the humanities sphere could confer knowledge and advance critical thinking.

Scientific concepts and the historicity of scientific objects

Scientific concepts are milestones in attempts to synthesize philosophical, historical and socio-cultural perspectives on science. They mediate our cognitive access to the world, they depend on the context in which they are formed and they can be accounted for as historically evolving. Therefore, their role in the realist/antirealist debate in philosophy of science is crucial. For example, the issue of the reference of scientific concepts throughout their historical development is inevitably involved in the discussion about the rationality of scientific change. 


I argue that employing a Vygotskian understanding of concepts may shed new light on several aspects of this discussion. According to Vygotsky, concepts arise within some specific social practice in the form of a problem and a solution. A concept always names a situation and arises in the course of an effort to solve a problem, which arises within a definite system of social practices; it exists objectively, albeit implicitly, in our activities and the social properties of the artifacts we use. 

A scientific concept is consciously acquired through deliberate inquiry in a specific context, where it turns to be part of a whole system, reflecting the social practices related to scientific inquiry. Vygotsky understands concepts as parts of a system of representation which contains different levels of abstraction and degrees of relatedness to our understanding of reality via other concepts. In this multifold representation, there are interrelated hierarchies based on already formulated concepts to facilitate the instantiation of new ones. In a concept, the bonds between the parts of an idea and between different ideas are logical and the ideas form part of a socially-accepted system of hierarchical knowledge.

Scientific cognition as a mediated activity

According to Vygotsky, all higher human mental functions are products of mediated activity, which consists in purposefully interposing tools between them and their environment, in order to modify it. Our cognitive abilities are depending on and determined by cognitive artifacts, such as language, signs, concepts, theories etc., which are produced and employed in social terms. When producing an artifact, we are at the same time producing a representation, since these artifacts do not only have a use, but also represent the mode of action in which they are used or have been produced.

Within this context, scientific is about active interference in reality by means of our cognitive artifacts, sign-systems and conceptual frameworks. Hence, scientific models, theories etc. could be seen as representational artifacts, which are employed in our cognitive efforts to grasp features of the real world. 
This discussion imputes an epistemology in which the knowing subject confronts surrogate objects of knowledge as representations of the external world, which convey some of the features of the represented systems and serve as generalized images of reality.

 
Previously acquired knowledge, experience, objectives, technical resources etc. are inherent parts of the construction of representational artifacts and their employment in the course of scientific inquiry. These features are important for various aspects of the scientific endeavor, such as hypothesis testing, theory development, etc., which, in turn, are inherent parts of the developing representational activity which results in epistemically useful outcomes.

In such a context, activity is not only an individual, but also a collective process and mediating artifacts are an important component of it, since they are external to each individual while presupposing the activity of individual scientists within scientific community and their socio-cultural environment in general. Intersubjective relations arise in the mediation of scientific activity and influence scientific cognition; cognition and interindividual communication are closely interrelated within the scientific endeavor.

Scientific development and change

There has been an interesting discussion about if and how Kuhn’s views on the structure of scientific revolutions and Piaget’s views on the cognitive structure of the children are intellectually related and may mutually inform an account on scientific development, based on their shared favorability for epistemological constructivism. However, although there has been a detailed discussion about the differences between Piaget’s and Vygotsky’s cognitive development theories, it is interesting that Vygotskian ‘zone of proximal development (ZPD)’ has not yet received fair attention with regard to scientific cognition. 
On these grounds, I discuss the prospects of appropriating this Vygotskian conception in order to discuss science's periodic upheavals and specifically the issues of scientific progress and of continuity/discontinuity in scientific development.
An analogous to ZPD with regard to scientific cognition could be conceived of as the area of exploration for which a scientific community is cognitively prepared, but yet unable to fully develop. It is confined due to restrictions which are embodied in its conceptual, theoretical, artifactual and technical scientific armory employed in these inquiries, as well as in its socio-cultural context. These factors are forcing the given scientific community, as it climbs the way to acquisition of a growing body of knowledge or mastery upon its research area, to investigate further within it, in order it to be shifted. 
