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Figure 1: Three strands of the DOIT learning approach 

 
 
 

 

 
The DOIT project, a Horizon 2020 Innovation Action, trials a new practice-based approach 
for developing digital, social and entrepreneurial competences of young people (6–16 years 
old) in makerspaces. The project recognizes that fostering entrepreneurial mind-sets, 
attitudes and skills of young people for innovative ventures should begin early on in 
creative and collaborative settings. Makerspaces provide such settings to promote 
creativity, self-confidence, team-work and other competences relevant for 
entrepreneurship. “Makerspaces” is used as a general term for all creative environments 
that are based on maker principles, such as Do-It-Yourself (DIY), digital tools, and sharing of 
tools and knowledge; these include Fab Labs, hackerspaces and various other makerspaces. 
Makerspaces are not a theoretical concept, but a rapidly growing number of creative 
centers where people get together and work on projects, using various digital and other 
craft tools. 
 
  

 
 

 

Enhancing the profile of students for progressing entrepreneurship, 
skills for labor market and active social innovation participation in 
the 21st century  

Participation in society and students’ active engagement in innovation processes has 
become more important worldwide as much needed social changes make responsible 
and active participation of citizens even more necessary than before. Understanding 
social issues and problems as well as shaping the very processes of problem solving 
contributes also to the changing demands of the labor market, employment, 
sustainable development and life-long learning. Critical thinking, creativity and active 
engagement with others in a social innovation process have become increasingly 
important competences. The evaluation of the DOIT actions revealed that the DOIT 
approach nourishes these requirements by fostering skills like communication, 
collaboration, openness to changes and re-thinking of challenges. DOIT actions foster 
the creativity and self-efficacy of students so that they can stand up for their ideas in 
social innovation processes.	 

 Margit Hofer, Elisabeth Unterfrauner, Christian Voigt 
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Figure 2: Pilot activities in practice  

The DOIT project encourages makerspaces, within schools as well as for extracurricular activities, to empower primary and secondary school 
pupils, together with teachers and other facilitators, to develop innovative solutions for social and environmental issues. In finding solutions to 
these issues on a local level, young people engage in maker activities aimed to acquire and apply creative and entrepreneurial competences. 
 
 

The changing demands of skills and abilities 

What characterizes next generation's skills and abilities has changed. Understanding social issues in one’s own living environment and finding 
solutions for problems is becoming ever more important. Consequently, more attention is given to the development of transversal 
competencies such as social and environmental awareness and competences like creativity and soft skills. Education needs to adapt to these 
new demands and educators are challenged to acquire innovative methods that support and coach students to identify social issues and to 
develop their own creative solutions. Educational systems are traditionally focused on scientific topics which are often neglecting the 
connection to real life and issues. The transversal approach of DOIT, which combines social innovation, entrepreneurial thinking and maker 
activities, serves the new requirements and corresponds to the current reality and future of students.  

DOIT’s Innovation Actions 

The H2020 Innovation Action DOIT allowed young people to develop innovative and entrepreneurial mind-sets, attitudes, skills and actual 
practices. DOIT promotes a practice-based approach, using makerspaces for early stage innovation and entrepreneurial education of primary 
and secondary school pupils in the age range of 6–16 years. The project creates and offers to innovators a wide range of activities to make a 
difference. 

11 DOIT pilots were carried out twice from September 2018 to May 2019 in ten European countries (Austria, Belgium, Croatia, Denmark, Finland, 
Germany, the Netherlands, Serbia, Slovenia, Spain). More than 1.000 children and educators participated in the DOIT actions of the pilots. 40 

teachers, 26 makers, 11 entrepreneurs and several invited experts 
supported the pilots. The pilots were diverse in terms of time frame, 
setting and group size, but each tackled social issues related to a specific 
topic, e.g. living together, education and future, health and sports, 
participation and rights, youth culture and leisure, and environment and 
nature. The actions took place at school locations, five actions in public 
makerspaces or at another location (university or youth centre). None of 
the schools was specifically equipped with a makerspace. The pilots made 
use of different technologies: programming a computer or microcontroller 
(e.g. python, Microbits), digital fabrication (e.g. 3D printing, laser cutting), 
use of electronics (e.g. electronic circuits, LEDs, electronic motors) incl. 
soldering, manual craft tools to manipulate and combine materials (e.g. 
scissors, tape, hot glue guns), making 2D and 3D designs on paper and 
digitally, and use of sensors to collect data about the environment. 

 

The DOIT evaluation framework 

The evaluation of the DOIT actions is based on a framework that emphasizes entrepreneurial education and takes account of different attitudes 
and skills mentioned in the literature for such education. Eurydice highlights that entrepreneurship education “is about learners developing the 
skills and mind-set to be able to turn creative ideas into entrepreneurial action. This is a key competence for all learners, supporting personal 
development, active citizenship, social inclusion and employability” (Eurydice, 2016). Amongst others, this definition fed our working definition 
of entrepreneurial education with a focus on attitudes and skills such as creativity, teamwork and personal development (e.g. self-efficacy).  

In addition, Lackéus (2015) regarding entrepreneurial education distinguishes between entrepreneurial attitudes, skills and knowledge. 
Traditional entrepreneurship education in schools often focuses on entrepreneurial knowledge, e.g. how to develop a business plan, while the 
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DOIT learning program aims to foster creative and entrepreneurial attitudes and skills. Therefore, we speak of entrepreneurial education 
instead of entrepreneurship education; however, the DOIT program is complementary to content-focused entrepreneurship education.  

The DOIT learning program focuses on practice-based learning and therefore the evaluative dimensions include skills and attitudes such as 
creativity, planning, teamwork and collaboration skills, self-efficacy, motivation and sense of initiative. The design of the DOIT evaluation 
approach also links to other frameworks, e.g. the EntreComp entrepreneurship framework (Bacigalupo et al., 2016), and is based on co-creation 
of the evaluation instruments with the DOIT practice partners.  

Evaluation instruments and data 

In order to gain a comprehensive picture of the impact of maker activities on children, a combination of quantitative and qualitative data from 
seven different evaluation means was applied like attendance sheet with demographic data, reach of kids, description of the action and overall 
rating, questionnaire for pre- and post-test, creativity test for pre- and post-test, workshop documentation, interviews with facilitators and 
students as well as written feedback by students.  

In total, sets of 751 data questionnaires of students and 633 creativity tests were analysed. This quantitative evaluation is complemented by 
qualitative data gained from 36 interviews with teachers and facilitators, student interviews and facilitator report files.  

Evaluation outcomes 

The evaluation shows positive effects of the DOIT actions regarding creativity as well as self-efficacy and entrepreneurial intention between 
pre- and post-tests and compares the results for different age groups and gender. In addition, the experiences of the pilot participants were 
analysed and are the base for DOIT recommendations for policy makers and practitioners. 
 

 
Figure 3: Results of standardized tests at the start and after the pilots of phase 1. We used the TSD-Z test for creativity by Urban & Jellen (2010) and developed a 
standardized questionnaire for self-efficacy and entrepreneurial intention (n1=763, n2=632) 
 
Both the self-efficacy and creativity of the participants increased to a moderate extend. Younger children benefited more regarding the self-
efficacy, while especially females reached higher scores in creativity post-test. In interviews facilitators stated that they observed highly 
creative problem solutions and prototype designs as well as an increase in self-efficacy, particularly of challenged students. Furthermore, they 
mentioned good results regarding ‘soft skills’ like teamwork, collaboration and communication, next to the maker skills that were fostered by 
the DOIT actions. The facilitators were impressed by the high motivation of students. They assumed that such actions are highly compatible 
with students’ interests and learning. 

 

 

Policy implications  

The evaluation of the DOIT actions show a high potential of practice-based entrepreneurial education with a focus on tackling social issues in 
both formal and non-formal educational settings. Based on results we give recommendations for educational policy makers and practitioners as 
well as other stakeholders, including parents, youth organizations, and makerspaces, among others.  
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While the recommendations of the first policy brief (March 2019) were confirmed, further findings were identified for example, raising 
awareness of makerspaces as environments for education, setting up more pilot makerspaces in schools, and collaboration with existing 
external makerspaces on teacher training and local community projects. The following recommendations are focused increasingly on the 
development of the intended attitudes and skills of the students as well as educators and educational organizations.  
 

Recommendation  Fund learning activities that enhance creativity and self-efficacy of children by promoting a change of attitude towards learning 
and, thereby, support entrepreneurial thinking and skills  

1 
Maker activities that provide innovative learning opportunities for children foster creativity and self-efficacy. It is 
recommended to establish learning spaces that allow for creative work, experimentation, and trial and error beyond 
traditional school education. This mind-set supports creativity and self-efficacy of students and will, in the long run, 
foster entrepreneurial skills and innovation. 
 

Recommendation  Encourage maker activities that foster teamwork and collaboration activities for both students and facilitators  

2 
Maker activities develop their full potential in teamwork on both sides, children as well as facilitators. Maker activities 
profit from partnerships with external partners by bringing in expertise and knowledge or tools, while students gain 
motivation and inspiration by clear feedback and input from practitioners. Children makers develop interpersonal skills 
that are highly relevant for future workers and entrepreneurs. Maker activities that are embedded in an autonomous 
working environment foster skills such as communication, creativity and problem solving. Especially students with 
disabilities or challenged students might benefit, as they can – if sufficient freedom and space is provided – further 
develop individual abilities and skills. Consequently, there is a need for more accessible makerspaces for all students. 
 

Recommendation  
Facilitate the establishment of learning environments that promote active citizenship and engagement, entrepreneurial 
thinking and self-efficacy  

3 

Makerspaces allow the fostering of active citizenship, self-conception of being part of a community, and engagement of 
children to find solutions for social issues. Facilitating children in their innovative solution finding increases the active 
engagement and citizenship. The spirit of makers also values to re-use and up-cycle materials and thereby fosters 
sustainable consumer habits and being sensitive towards producing waste. Still, allowing teamwork and experimentation 
with different materials in open formats and spaces is highly recommended.  
 

Recommendation  Invest in maker activities that explicitly commit to inclusivity  

4 

Maker activities shall take account of the individuality of children and gender differences. Girls are more difficult to reach 
and involve in out-of-school maker settings. Therefore, it is important to design and present maker activities gender-
sensitively (e.g. invitations and program description) and to provide female role models (e.g. young female facilitators). It 
is highly recommended to invest in maker activities that enable adaptation according to children’s abilities, pre-
knowledge, preferences and environments. 
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