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  Chapter 1    General introduction 

 

CHAPTER 1 
General introduction 

 ‘The Ministry of Education, Science and Culture is working on a creative nation, and recognizes 

the importance of creative development in education’  

Creative thinking has been indicated as ‘the premier 21st century skill’, and not without 

reason. In our current knowledge society, continuous innovation is critical, and information bases 

rapidly change and grow. Consequently, flexibility and the ability to think out of the box, to think 

divergently (or to generate and test multiple problem solutions instead of a single one) and to gain 

insight, are valued more than ever before.  

These statements underscore the importance of creative thinking in our society and point 

toward the particular relevance of creativity development. They also raise important questions, 

including ‘What does creative thinking mean? Does the ability to think creatively develop across 

childhood and adolescence, and how? Which neural mechanisms are involved during creative 

performance and, how (if possible) can creativity be improved?’ Research on creative thinking 

development in adolescence to adulthood is severely lacking, yet this age group deserves close 

examination, as they are our future thought leaders.  

From studies in related research fields, there is evidence that adolescence is a time period 

for crucial development of cognitive abilities (Casey, Jones, & Hare, 2008; Steinberg, 2005), and 

adolescents’ brain demonstrates marked changes in structure and function (Luna, et al., 2010; 

Giedd and Rapoport, 2010; Shaw et al., 2008). This thesis therefore, focuses on this age group and 

transition period in order to address the above questions.   

To study the mechanisms underlying creative thinking development, the research in this 

thesis combines behavioral measures with brain activation, as measured with functional magnetic 

resonance imaging (fMRI), across domains and ages, in both single test and longitudinal training 

designs. This allowed me to examine both age- and experience-related effects on creative thinking 

performance during functional brain development. Before describing the performed research and 

consequent results in Chapters 2 to 6, this chapter will provide an introduction to the theory of 
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