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•  STEM education is well-known: 
−  It started as a reaction to the declining number of students in technical 

and scientific careers; 
−  Aims for the integration of the 21th century skills (creative and critical 

thinking, entrepreneurship, …). 

•  Shortcomings in STEM education: 
−  Integration of the various disciplines remains difficult; 
−  Focus on technics and sciences. 
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•  Origin of STEAM is two-fold: 
−  In 2009 STEAM became part of the national curriculum of South Korea; 

 
−  In the Western World John Maeda (director Rhode Island School of Design) 

stated in 2013 that innovation occurs when “converent and divergent 
thinkers” co-operate and hence promoted the inclusion of Arts in STEM. 
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•  A = Arts, in particular the visual and performing arts: 
 
−  The arts introduce creativity in the research process and in the 

presentation of the results (Guyotte e.a. 2014, 2015); 
 

−  The arts also represent the “being lost in the moment”, something which 
is crucial in the research process (Gershon e.a. 2014). 
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•  A = liberal arts and human sciences: 
 
−  Is based on the ideas of Dewey (1902); 

 
−  STEM + arts, history, geography (Kim, 2016); 

 
−  STEM + liberal arts (eg. languages) and human sciences (Quigley e.a., 2017); 

 
−  ST®EAMS: STEM + arts, human sciences, sustainability and 

interdisciplinarity (Krug e.a., 2016). 
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•  Which topics? 
 
Open realistic problems give the most opportunities for 
integration of various disciplines and raise the motivation of 
the pupils (Kim, 2016). 
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•  Various levels of integration: 
−  Multidisciplinary: start with a STEM project and finish with an “artistic” 

presentation -> no interaction between the various disciplines (Kim, 2016); 
 

−  Interdisciplinary: ideas of various disciplines come togehter to 
understand and solve a problem. The results remain within a certain 
discipline (Quigley e.a., 2017); 
 

−  Transdisciplinary: start from one discipline and use the contents of other 
disciplines to enrich the context. Is the hardest to attain (Quigley e.a., 2017). 
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•  Methodology: 
 
−  Performing problem method: hands-on, teacher takes actively part as 

project manager, an interplay between teacher and student (Kim, 2016); 
 

−  Problem-based method: student is central (Quigley e.a., 2017), sometimes 
even with problems with multiple solutions (Hmelo-Silver, 2006). 
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A spider web is a spider’s STEAM solution of 
a realistic challenge. In order for a small 
spider to catch a prey, the spider makes an 
artistic and scientific masterpiece. It contains 
technics and science in the kind of threads 
and the way they are used, there is 
mathematics in the symmetry and shapes in 
the web, and art and engineering in the way 
in which each web is adapted to its 
surroundings. 
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We conceptualise STEAM as a transdisciplinary interaction between 
sciences, technics, engineering, mathematics, the arts, human sciences 
and ecological awareness.  
 
The topics are handled in a problem solving approach, whereby 
students and teachers collaborate as co-researchers.  
 
The problems are at the heart of the spider web where the goals are 
always dual in nature.  
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The first ring represents the contents of the various disciplines, 
while the second ring represents the skills and attitudes. 
The rings are connected through a multitude of threads which 
represent the problem solving approach. 
The web itself is attached to the trees with strong wires which 
represent the teacher. It is the teacher which makes the 
difference through a carefull choice of problems and administering 
feedback and feed forward. 
And the student? She or he is the spider in the web, starting from 
the problem in the centre and continuously moving between the 
disciplines, attitudes and skills, but always guided by the teacher. 
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•  Literature study with the central question: 
“What works in STEAM education?” 
 
•  Final search in two databases, ERIC en SCOPUS, on August 17, 

2017, gave 45 peer-reviewed articles about STEAM education: 
−  14 intervention studies 
−  18 conceptual articles 
−  13 example lessons 
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•  Focus on 14 intervention studies: 
−  From 2 landen: South Corea (5) and USA (9) 

 
−  Sample size varies between 2 and 7839. 

 
−  Methodoly is mostly pre- and post-questionnaires and interviews, one 

standardised test and one analysis of developed materials and 
reflections. 
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In general: 
 
•  There is little empirical evidence that supports any claims 

about STEAM education. 
 
•  Moreover, the studies are culturally biased due to the two 

countries, with each a different vision on STEAM. 
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•  The limited studies show a positive effect of STEAM on the 
learning efficiency and learning motivation of the students and 
teachers. 
 
•  In both countries the researchers and teachers are concerned 

about the relationship between STEAM education and high-
stake standardised national tests. 
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•  Some specific results concerning teachers: 
 
−  Working with a STEAM coach appeared to be more successful than off-campus 

professional development courses (Graham e.a.,2016); 
 

−  4 necessary conditions for a successful community of practice about STEAM (Jho 
e.a., 2016): 
•  Shared values 
•  Safety to speak freely 
•  Equality between all participants 
•  Collaboration between science and non-science teachers 
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h"p://www.steamproject.co.uk/	
 

Thank you for your presence! 
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