
The development of Pedagogical Infrastructures in three cycles of co-invention Projects   

In the present study we analyzed the pedagogical infrastructures in three cycles of seventh graders’ (aged 

13-14) co-invention projects involving traditional and digital technologies for inventing and making complex 

artifacts. In the projects, our aim was to create high-end multi-material makerspaces by expanding Finnish 

craft classrooms with instruments of digital fabrication, such as 3D CAD, robotics, and wearable computing 

(e-textiles), providing students opportunities to create multi-faceted complex inventions. In qualitative 

meta-analysis of the three projects, we examined the development of the learning environment and 

practical arrangements in order to understand what kind of pedagogical infrastructures support creative 

maker-centered practices of working. 

For the analysis, we applied the Pedagogical Infrastructure Framework (Lakkala et al., 2008; Lakkala et al., 

2010), for analyzing the changes in epistemic, social, material-technical and cognitive aspects of co-

invention project settings. The epistemological infrastructure refers to pedagogical principles of learning 

and teaching as well as to the ways of operating with knowledge.  The social infrastructure can be revealed 

in the social and physical arrangements for organizing students’ collaboration and interaction. The 

material-technical infrastructure deals with the availability, functionality and appropriateness of tools and 

technologies and  organization of technical advice or tutoring. The cognitive infrastructure refers to 

designed tasks and support structures providing models that promote students’ competencies to work in 

an intended way.. The aim of the framework is to highlight the essential underlying conditions that need to 

be designed and addressed in the learning environment to enhance the desired learning goals.  

Based on the idea of design-based research of three years developmental cycles, we have systematically 

collected various kinds of data (classroom video recordings, teachers and tutors interviews) in one basic 

school in capital area of Finland. In addition, the design assignments, schedules, instructions and materials 

provided to students were included in the analysis. 

We discuss the limitations and opportunities of the pedagogical settings, as well as considerations for 

future development of makerspace as pedagogical innovations emerging for integrating material-technical, 

socio-digital technologies, practices, and spaces for learning.    
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