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ABSTRACT 

With this poster, we present our goals, methodology and initial 

findings of the first 7 months of a pilot aiming to integrate STEAM 

education in formal education by exploiting digital fabrication tools 

and processes. The success of the pilot is strongly bound to the 

development of a Community of Practice formed by diverse local 

stakeholders including teachers, school principals, education 

administration representatives, researchers and Fab Lab instructors. 

Six local schools participated in the first stage of the pilot. We claim 

that this poster will set the ground for a discussion on how to 

integrate STEAM and digital fabrication procedures in formal 

learning environments. We expect our experience could serve as an 

inspiration for similar projects all around Europe. 
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1 Introduction 

STEAM is a broad concept that aims to bring together education 

in Science, Technology, Engineering, Arts and Math in an 

integrative way, that is, they should not be taught separately, but 

as a single unit of knowledge. This facilitates bringing together 

technological design methodologies typical from engineering and 

technology fields with the enquiry learning approach used in 

Maths and Science [1] and the divergent thinking style coming 

from Arts [2]. We strongly believe that Digital Fabrication can be 

a catalyst for the successful integration of STEAM education in 

schools. Digital fabrication is a set of manufacturing process 

where machines controlled by computers can be used to fabricate 

any kind of item. These processes allow individuals “to design 

and produce tangible objects on demand, wherever and whenever 

they need them” [3]. Multiple authors have observed the potential 

of bringing digital fabrication to school environments. This 

discipline provides adequate means for the implementation of 

interdisciplinary projects, facilitating multiple cycles of design 

and enabling the contextualization of learning in STEAM, for 

instance, by studying abstract physics concepts such as the 

momentum through the realization of a task in a project [4]. 

Despite the reported advantages of STEAM and digital 

fabrication in education they have not yet widespread among 

formal learning environments.  In a recent literature review, 

Margot and Kettle summarize in-service teachers’ perceived 

challenges for integrating STEAM in their classes [5]. Among 

them, worth to mention inadequate teacher education, the need for 

a clearly defined STEAM curriculum, lack of time for 

collaborative planning, inadequate school structure and 

organization, lack of support from learning officials and local 

administration. It is true that previous research shown that out out-

of-school STEAM activities provides opportunities to deepen 

their interest in the subject [6, 7] we believe that a STEAM 

mindset and skills would help in other course subjects such as 

History or Music. 

We decided to involve different local stakeholders (teachers, school 

principals, education administration representatives, researchers 

and Fab Lab instructors) in a Community of Practice (CoP) aiming 

to understand better the challenges of integrating STEAM 

education and digital fabrication in schools. Our intention is that 

the community members support each other, passing knowledge 

from one to another. During the first stage of the pilot, we put the 

main emphasis in the support of teachers, providing them with 

adequate knowledge, tools and resources. 

2 Community of practice 

Community of Practice (CoP) is a group of people who share 

professional interest and that can be created with the goal of 

sharing information and experience in order to gain knowledge in 
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a particular field [8]. The CoP that was built during the first stage 

of the project is formed by the following local stakeholders: (1) 12 

comprehensive school teachers from six different schools who 

bring STEAM education to schools (including education of other 

colleagues) and provide feedback concerning needs and 

challenges to other members of the CoP; (2) Principals of the six 

schools participating in the project who take part in the project 

decisions and support and provide resources to their teachers; (3) 

members of the local education administration who help to 

coordinate the work of different schools, organize joined 

activities, apply for funding and help to disseminate the work 

done in the project; (4) university researchers who will formalize 

this work with a learning framework that can be replicated in 

other cities (they will be part of the project in following stages); 

(5) Fab Lab instructors who  have an important role in educating 

teachers in digital fabrication tools and processes (including 

pedagogy and learning methodologies).  They are also in charge 

of presenting the potential and challenges of STEAM and digital 

fabrication to school principals and other members of the local 

education administration. It is formed by a team of two experts, 

one in the field of technology and the other in the field of 

pedagogy (although both have good knowledge in the other’s field 

of expertise). A coordination team formed by members of the 

local administration, teachers and instructors, maintain and 

facilitate the community of practice. 

3 Methodology 

During the initial pilot, we run the following tasks: Firstly, 

educate principals and teachers in digital fabrication (both in 

technical and pedagogy aspects). Secondly, the organization of 

several joined activities aiming to bring some common 

understanding and empower collaboration among different 

stakeholders (with focus in teachers). Finally, teachers dedicate 

part of their time to personal development, organize learning 

activities in their schools based on the training and promote digital 

fabrication among fellows. 

In addition, the coordination team meet periodically in order to 

discuss the status of the project, take organizational decisions. 

3.1 Teachers and principals’ training 

The pilot started with a 3 days’ workshop in which principals 

learnt about main processes in digital fabrication with different 

hands-on activities. This workshop helped principals to 

understand the challenges teachers might face when utilizing 

digital fabrication in their classes. In addition, helped them to 

have an idea on how to structure the resources and give them the 

opportunity to discuss and learn from other colleagues’ visions.   

Teachers’ training is structured in six 8-hours-workshops. 

Workshops take place one per month. Each workshop is divided 

in two sessions. One teacher per school participate in each 

session. Each workshop is dedicated to one specific digital 

fabrication process. The workshop usually starts with a guided 

instructional exercise followed by an open project where teachers 

need to develop their skills further. After the workshop, teachers 

organize an intervention in their schools, where they need to put 

in practice the acquired skills. After the workshop, and during the 

intervention teachers need to reflect on their learnings in a 

“learning diary”.  Finally, in the next workshop they need to 

present their activity and provide a written description of it. Other 

colleagues and instructors provide feedback. 

3.2 Join activities and teachers personal 

development 

Till now, we have organized 3 different hackathon-like activities. 

During these activities teachers and principals collaborate with 

each other and get shared knowledge on different aspects on 

digital fabrication. They also contribute to build a framework that 

will support them when integrating STEAM education in their 

schools. The framework has been named “STEAM Path”. 

Teachers are given some time to develop further their digital 

fabrication skills, prepare activities with kids, educate other 

colleagues and prepare following years curriculum integrating 

some digital fabrication activities on it. 

4  Initial findings and discussion 

Although it is very early to have conclusive results our first 

impressions are positive. Teachers are integrating digital 

fabrication processes in some of their classes. They report the 

good reception of this methodologies in kids. Majority of them 

mention lack of time as one of the main challenges to cope with. 

They report that some of the problems that kids face takes 

considerable amount of time to solve. We believe that when they 

master different processes this problem will be mitigated.  In the 

end, STEAM and digital fabrication only can succeed with a 

change of mindset and moving to a learning centered approach 

where teachers facilitate the work of the children, drive their 

learning but they might not have all the answers.  We observe that 

the initial caution and fears of the teachers are disappearing little 

by little in parallel with the instruction.  

We believe the importance of local community of practices. Each 

area has its particularities and what is working in one location 

might not work in the same way in other location. In addition, we 

claim that a real transition to STEAM education can only be 

successful if teachers become main actors. That is why our effort 

is on educating their teachers and let them define a framework 

that will support STEAM education in the future. They are more 

aware than other partners of their needs and challenges. 

5 Conclusion 

In this poster, we present an on-going pilot which aims to 

integrate STEAM education in local schools utilizing digital 

fabrication tools and processes. We emphasize the need of 

collaboration and the sharing of knowledge among the different 

stakeholders. During the initial stage, there is a strong focus in 

teacher’s training. We expect this poster sets the ground for a 
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fruitful discussion on challenges and solutions in STEAM 

education to the Fab Learn community. 
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