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                                     Abstract
This chapter closes this edited volume on Non-Formal and Informal Science Learning in the 21st Century. Through an ecosystem perspective, we aim to understand and represent the interrelationships among the ecosystem elements that provide actors with avenues by which they may be introduced to and become knowledgeable about science and science learning. This is particularly relevant for non-formal and informal learning contexts since actors engage in science learning activities outside the formal learning context, and therefore they are not (necessarily) learning and teaching professionals, and also science education is not (necessarily) their main objective (e.g., when in informal learning contexts). In addition, actors are different from one another; therefore, it is necessary to take into consideration their attributes and beliefs to better understand their behavior, their capabilities, and their needs, which in turn will improve efficiency, coherence, and performance of the ecosystem overall. The overarching goal of this chapter is to present a conceptualization of informal and non-formal science education through an ecosystem model and propose a research agenda for the future. By doing this, the chapter seeks to offer a broader foundation for paving the way toward a holistic understanding of Non-Formal and Informal Science Learning in the 21st Century.
Keywords
	Informal learning
	Non-formal learning
	Science education
	Ecosystem model




                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   This is a preview of subscription content, log in via an institution.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   129.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   169.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

    
     	
       
        Hardcover Book
      
	
       USD   169.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            

                            
                            
                                
                            


                            

                            

                             References
	Barron, B. (2006). Interest and self-sustained learning as catalysts of development: A learning ecology perspective. Human Development, 49(4), 193–224. https://doi.org/10.1159/000094368
Article 
    
                    Google Scholar 
                

	Bell, P., Lewenstein, B., Shouse, A., & Feder, M. (2009). Learning Science in Informal Environments: People, Places, and Pursuits. Committee on Learning Science in Informal Environments. Washington, DC: National Academies Press.

                        Google Scholar 
                

	Corin, E. N., Jones, M. G., Andre, T., Childers, G. M., & Stevens, V. (2017). Science hobbyists: Active users of the science-learning ecosystem. International Journal of Science Education, Part B, 7(2), 161–180.
Article 
    
                    Google Scholar 
                

	Giannakos, M. N., Krogstie, J., & Aalberg, T. (2016). Video-based learning ecosystem to support active learning: Application to an introductory computer science course. Smart Learning Environments, 3(1), 11.
Article 
    
                    Google Scholar 
                

	Gibson, J. J. (1986). The Ecological Approach to Visual Perception. Hillsdale, NJ: Lawrence Erlbaum.

                    Google Scholar 
                

	Lord, S. M., Ohland, M. W., Layton, R. A., & Camacho, M. M. (2019). Beyond pipeline and pathways: Ecosystem metrics. Journal of Engineering Education, 108(1), 32–56.
Article 
    
                    Google Scholar 
                

	Master, A., Cheryan, S., & Meltzoff, A. N. (2016). Computing whether she belongs: Stereotypes undermine girls’ interest and sense of belonging in computer science. Journal of Educational Psychology, 108(3), 424.
Article 
    
                    Google Scholar 
                

	National Research Council. (2014). STEM Learning Is Everywhere: Summary of a Convocation on Building Learning Systems. Washington, DC: National Academies Press.

                    Google Scholar 
                

	Pappas, I. O., Mikalef, P., Giannakos, M. N., Krogstie, J., & Lekakos, G. (2018). Big data and business analytics ecosystems: Paving the way towards digital transformation and sustainable societies. Information Systems and e-Business Management, 16, 479–491.
Article 
    
                    Google Scholar 
                

	Tansley, A. G. (1935). The use and abuse of vegetational concepts and terms. Ecology, 16(3), 284–307.
Article 
    
                    Google Scholar 
                

	Traphagen, K., & Traill, S. (2014). How Cross-Sector Collaborations Are Advancing STEM Learning. Los Altos, CA: Noyce Foundation.

                    Google Scholar 
                

	Tsujimoto, M., Kajikawa, Y., Tomita, J., & Matsumoto, Y. (2018). A review of the ecosystem concept—Towards coherent ecosystem design. Technological Forecasting and Social Change, 136, 49–58.
Article 
    
                    Google Scholar 
                

	Turvey, M. T., & Shaw, R. E. (1979). The primacy of perceiving: An ecological reformulation of perception for understanding memory. In L. G. Nilsson (Ed.), Perspectives on Memory Research (pp. 167–222). Hillsdale, NJ: Lawrence Erlbaum.

                    Google Scholar 
                


Download references




 Acknowledgements
This work is supported by the “Learning science the fun and creative way: coding, making, and play as vehicles for informal science learning in the 21st century” Project, under the European Commission’s Horizon 2020 SwafS-11-2017 Program (Project Number: 787476) and the “Learn to Machine Learn” (LearnML) project, under the Erasmus+ Strategic Partnership program (Project Number: 2019-1-MT01-KA201-051220).


 Author information
Authors and Affiliations
	Norwegian University of Science and Technology (NTNU), Trondheim, Norway
Michail N. Giannakos


Authors	Michail N. GiannakosView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Michail N. Giannakos .


 Editor information
Editors and Affiliations
	Department of Computer Science, Norwegian University of Science and Technology, Trondheim, Norway
Michail Giannakos 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2020 Springer Nature Singapore Pte Ltd.


 About this chapter
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this chapter
Giannakos, M.N. (2020).  Science Learning in the ICT Era: Toward an Ecosystem Model and Research Agenda.

                     In: Giannakos, M. (eds) Non-Formal and Informal Science Learning in the ICT Era. Lecture Notes in Educational Technology. Springer, Singapore. https://doi.org/10.1007/978-981-15-6747-6_10
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-981-15-6747-6_10

	Published: 15 September 2020

	
                            Publisher Name: Springer, Singapore

	
                                Print ISBN: 978-981-15-6746-9

	
                                Online ISBN: 978-981-15-6747-6

	eBook Packages: EducationEducation (R0)


Share this chapter
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







 Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   129.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   169.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

    
     	
       
        Hardcover Book
      
	
       USD   169.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.222.62.35
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


