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Background

• Makerspaces – learning
environments enhancing
development of 21st C skills. 

(e.g. Sheffield et al., 2017; Sheridan et al., 2014)

• 21st C skills - creativity, 
problem-solving, critical 
thinking, and digital literacy, 
communication etcetera. (e.g. Bell 2010; 
Davies et al., 2011, Jang, 2016).
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• Interest in integrating
makerspaces in schools. (e.g. Oliver, 
2016).

• Integration of makerspaces in 
school – challenges. (e.g. Godhe et al., 
2019;Lin et al., 2020; Walan & Gericke, 2023).

• How to assess development of
21st C skills?
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Assessmake 21 project – development of DSAT, 
pilottesting and evalutation of the tool
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https://www.assessmake21.eu/

https://www.assessmake21.eu/
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Research questions

• How do pupils respond to the design of the digital self-assessment
tool?

• How do pupils respond to use of a digital self-assessment tool in terms
of understanding and identifying development of 21st century skills
during makerspace activities in formal educational settings?
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Methodology
• The participants came from two different 

lower secondary schools, from six different 
classes ranging from grade 7 to 9 (pupils at 
age 13-15 years).  

• Different kind of makerspace activities. Each
session ending up with use of the DSAT.

• 14 qualitative group 
interviews with 65 pupils 
from lower secondary school

• Thematic analysis. (Braun & 
Clark, 2006). 
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Results

Theme Subtheme
The use of the 
DSAT

Purpose of using the tool

Functional issues with the tool
Suggestions for improvements 
of the tool

The 21st

century skills
Understanding 

Development of 21st century 
skills

• “I think in retrospect, to be able to check later what 
we have done, to learn from it, maybe.” (G3). 

• “I don’t understand why you should use it.” (G3). 
• “It was complicated words… if you don’t read 

24/7… it was difficult to understand.” (G12). 
• “They could have made a video before, so it was 

possible to see how to use the tool.” (G11). 

• “It makes you reflect. For instance, about how you 
collaborate with others… so you can improve… if 
you notice that you never collaborate, you can start 
doing that.” (G14). 

• “You collaborate automatically and improve 
communication automatically when you 
collaborate.” (G9). 
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Discussion and conclusion
• Not all pupils have understood the purpose of using 

the DSAT. The tool not being intuitive enough? Not 
good instructions?

• How used were the pupils to self-assessment?
• Designing a self-assessment tool is a difficult task!
• The role of the teacher is important, only written 

definitions in the tool is not enough. 

• Pupils became aware of the 21st century skill when 
using the DSAT and when participating in 
makerspace activities, a result also found in other 
studies. (e.g. Sheffield et al., 2017; Sheridan et al., 2014; 
Vuorikari et al., 2019).

• Some of the 21st century skills are understood as 
overlapping, for instance collaboration and 
communication, and life/social skills were difficult 
to fully understand. 

• To the able to work with adjustments, not possible 
in the tool.

• If self-assessment tools are to be used by pupils, 
they need to practice.

Susanne Walan & Helen Brink, Karlstad University, Karlstad, Sweden  



References
Bell, S. (2010). Project-based learning for the 21st century: Skills for the future. The Clearinghouse: A Journal of Educational Strategies, Issues and Ideas, 
83(2), 39–43. https://doi.org/10.1080/00098650903505415
Braun, V. & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative. Research in Psychology, 3(2), 77–101. 
https://doi.org/10.1191/1478088706qp063oa
Davies, A., Fidler, D., & Gorbis, M. (2011). Future Work Skills 2020. Palo Alto, Calif., University of Phoenix Research Institute. 
https://www.iftf.org/uploads/media/SR-1382A_UPRI_future_work_skills_sm.pdf
Godhe, A-L., Lilja, P., & Selwyn, N. (2019). Making sense of making: critical issues in the integration of maker education into schools. Technology, 
Pedagogy and Education, 28(3), 317–328. https://doi.org/10.1080/1475939X.2019.1610040
Jang, H. (2016). Identifying 21st century STEM competencies using workplace data. Journal of Science Education and Technology, 25(2), 284–30.
Lin, Q., Yin, Y., Tang, X., Hadad, R., & Zhai, X. (2020). Assessing learning in technology-rich maker activities: A systematic review of empirical research. 
Computers & Education, 157, 103944. https://doi.org/10.1016/j.compedu.2020.103944
Oliver, K. M. (2016). Professional development considerations for makerspace leaders, part one. Addressing “what?” and “why?”. TechTrends, 60(2), 160–
166.

Sheffield, R., Koul, R., Blackley, S. & Maynard, N. (2017). Makerspace in STEM for girls: A physical space to develop twenty-first-century skills.
Educational Media International, 54(2), 148–164. https://doi.org/10.1080/09523987.2017.1362812

Sheridan, K. M., Halverson, E. R., Brahms, L., Litts, B. K., Jacobs-Priebe, L., & Owens, T. (2014). Learning in the making: A comparative case study of
three makerspaces. Harvard Educational Review, 84(4), 505–531. https://doi.org/10.17763/haer.84.4.brr34733723j648u

Vuorikari, R., Ferrari, A., & Punie, Y. (2019). Makerspaces for Education and Training – Exploring future implications for Europe, EUR 29819 EN,
Publications Office of the European Union, Luxembourg. https://doi.org/10.2760/946996

Walan, S., & Gericke, N. (2022). Transferring makerspace activities to the classroom: a tension between two learning cultures. International Journal of
Technology and Design Education (2022). https://doi.org/10.1007/s10798-022-09799-2

Susanne Walan & Helen Brink, Karlstad University, Karlstad, Sweden  

https://doi.org/10.1080/00098650903505415
https://doi.org/10.1191/1478088706qp063oa
https://www.iftf.org/uploads/media/SR-1382A_UPRI_future_work_skills_sm.pdf
https://doi.org/10.1080/1475939X.2019.1610040
https://doi.org/10.1016/j.compedu.2020.103944
http://dx.doi.org/10.1080/09523987.2017.1362812
https://doi.org/10.17763/haer.84.4.brr34733723j648u
http://dx.doi.org/10.2760/946996
https://doi.org/10.1007/s10798-022-09799-2


Questions?

Thank you for your attention!
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