
    
    
    
        
            
            
                
            

            
        
    


    
        Skip to main content

        
        

        
            
                Advertisement

                

            

        

        

    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    






        
            
                
                    
                        
                    

                
                
                    



International Conference on Informatics in Schools: Situation, Evolution, and Perspectives
ISSEP 2017: Informatics in Schools: Focus on Learning Programming
                                        pp
                                         65–76Cite as






                

                
    
        
            	
                        Home



	
                        Informatics in Schools: Focus on Learning Programming

	
                        Conference paper


                                Investigating Informatics Teachers’ Initial Pedagogical Content Knowledge on Modeling and Simulation

                                	Nataša Grgurina15, 
	Erik Barendsen16,17, 
	Cor Suhre15, 
	Klaas van Veen15 & 
	…
	Bert Zwaneveld17 

Show authors
                                	Conference paper
	First Online: 19 November 2017



                                
                                    
    
        
            	
                        1226 Accesses

                    
	
                            3
                                Citations

                        


        

    



                                


                                
    
        
            Part of the book series:
            Lecture Notes in Computer Science ((LNTCS,volume 10696))
        

    

                                
                            

                        
                        

                            
                                
                                     Abstract

Computational science, comprised of modeling and simulation, is a new theme in the new 2019 Dutch secondary education informatics curriculum. To investigate the pedagogical content knowledge (PCK) on modeling and simulation, we interviewed ten informatics teachers and analyzed their PCK, distinguishing its four elements - knowledge of goals and objectives, students’ understanding, instructional strategies and assessment - and investigated potential differential features of their PCK in order to typify teachers’ individual PCK. We charted the teachers’ PCK in terms of these four elements and found differential features related to knowledge of goals and objectives and related to knowledge of assessment, dividing these teachers into four distinct groups. However, these differential features do not lead to distinct types of PCK. Our findings will be used to explore the future development of teachers’ PCK and they will contribute to the development of teaching materials, assessment instruments and teacher training courses on modeling.
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	1.In this paper, the terms modeling, simulation modeling and computational science all refer to the learning objective computational science.





 References
	Alturki, R.A.: Measuring and improving student performance in an introductory programming course. Inform. Educ. Int. J. 15(2), 183–204 (2016)

                    Google Scholar 
                

	Barendsen, E., Tolboom, J.: Advisory Report (Intended) Curriculum for Informatics for Upper Secondary Education. SLO, Enschede (2016)

                    Google Scholar 
                

	Cohen, L., Manion, L., Morrison, K.R.B.: Research Methods in Education, 6th edn. Routledge, New York (2007)

                    Google Scholar 
                

	Grgurina, N., Tolboom, J.: The first decade of informatics in dutch high schools. Inform. Educ. 7(1), 55–74 (2008)

                    Google Scholar 
                

	Grgurina, N.: Computational thinking in dutch secondary education (2013)

                        Google Scholar 
                

	Grgurina, N., Barendsen, E., Zwaneveld, B., van Veen, K., Stoker, I.: Computational thinking skills in dutch secondary education: exploring pedagogical content knowledge. ACM (2014)

                        Google Scholar 
                

	Grgurina, N., Barendsen, E., Zwaneveld, B., van Veen, K., Stoker, I.: Computational thinking skills in dutch secondary education: exploring teacher’s perspective. ACM (2014)

                        Google Scholar 
                

	Grgurina, N., Barendsen, E., Zwaneveld, B., van Veen, K., Suhre, C.: Defining and observing modeling and simulation in informatics. In: Brodnik, A., Tort, F. (eds.) ISSEP 2016. LNCS, vol. 9973, pp. 130–141. Springer, Cham (2016). https://doi.org/10.1007/978-3-319-46747-4_11
        
Chapter 
    
                    Google Scholar 
                

	Grgurina, N., Barendsen, E., van Veen, K., Suhre, C., Zwaneveld, B.: Exploring students’ computational thinking skills in modeling and simulation projects: a pilot study. ACM (2015)

                        Google Scholar 
                

	Henze, I., van Driel, J.H., Verloop, N.: Development of experienced science teachers’ pedagogical content knowledge of models of the Solar System and the Universe. Int. J. Sci. Educ. 30(10), 1321–1342 (2008)
Article 
    
                    Google Scholar 
                

	Henze, I., van Driel, J.H., Verloop, N.: Science teachers’ knowledge about teaching models and modelling in the context of a new syllabus on public understanding of science. Res. Sci. Educ. 37(2), 99–122 (2007)
Article 
    
                    Google Scholar 
                

	Justi, R., Gilbert, J.: Teachers’ views on the nature of models. Int. J. Sci. Educ. 25(11), 1369–1386 (2003)
Article 
    
                    Google Scholar 
                

	Justi, R.S., Gilbert, J.K.: Science teachers’ knowledge about and attitudes towards the use of models and modelling in learning science. Int. J. Sci. Educ. 24(12), 1273–1292 (2002)
Article 
    
                    Google Scholar 
                

	Lee, E., Brown, M.N., Luft, J.A., Roehrig, G.H.: Assessing beginning secondary science teachers’ PCK: pilot year results. School Sci. Math. 107(2), 52–60 (2007)
Article 
    
                    Google Scholar 
                

	Magnusson, S., Krajcik, J., Borko, H.: Nature, sources, and development of pedagogical content knowledge for science teaching. In: Gess-Newsome, J., Lederman, N.G. (eds.) Examining Pedagogical Content Knowledge, pp. 95–132. Kluwer (1999)

                        Google Scholar 
                

	Rahimi, E., Barendsen, E., Henze, I.: Typifying informatics teachers’ PCK of designing digital artefacts in dutch upper secondary education. In: Brodnik, A., Tort, F. (eds.) ISSEP 2016. LNCS, vol. 9973, pp. 65–77. Springer, Cham (2016). https://doi.org/10.1007/978-3-319-46747-4_6
        
Chapter 
    
                    Google Scholar 
                

	Saeli, M.: Teaching programming for secondary school: a pedagogical content knowledge base approach. Ph.D., Eindhoven Institute of Technology (2012)

                        Google Scholar 
                

	Sanders, L.R., Borko, H., David Lockard, J.: Secondary science teachers’ knowledge base when teaching science courses in and out of their area of certification. J. Res. Sci. Teach. 30(7), 723–736 (1993)
Article 
    
                    Google Scholar 
                


Download references




 Acknowledgments
This work is supported by the The Netherlands Organisation for Scientific Research grant nr. 023.002.138.


 Author information
Authors and Affiliations
	Teaching and Teacher Education, University of Groningen, Groningen, The Netherlands
Nataša Grgurina, Cor Suhre & Klaas van Veen

	Radboud University, Nijmegen, The Netherlands
Erik Barendsen

	Open University, Heerlen, The Netherlands
Erik Barendsen & Bert Zwaneveld


Authors	Nataša GrgurinaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Erik BarendsenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Cor SuhreView author publications
You can also search for this author in
                        PubMed Google Scholar



	Klaas van VeenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Bert ZwaneveldView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Nataša Grgurina .


 Editor information
Editors and Affiliations
	Mathematics and Informatics, Vilnius University, Vilnius, Lithuania
Valentina Dagienė 

	University of Helsinki, Helsinki, Finland
Arto Hellas 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2017 Springer International Publishing AG


 About this paper
       



Cite this paper
Grgurina, N., Barendsen, E., Suhre, C., van Veen, K., Zwaneveld, B. (2017).  Investigating Informatics Teachers’ Initial Pedagogical Content Knowledge on Modeling and Simulation.

                     In: Dagienė, V., Hellas, A. (eds) Informatics in Schools: Focus on Learning Programming. ISSEP 2017. Lecture Notes in Computer Science(), vol 10696. Springer, Cham. https://doi.org/10.1007/978-3-319-71483-7_6
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-319-71483-7_6

	Published: 19 November 2017

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-319-71482-0

	
                                Online ISBN: 978-3-319-71483-7

	eBook Packages: Computer ScienceComputer Science (R0)


Share this paper
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   39.99
      
	
       Price excludes VAT (USA)
      


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

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


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

Buy Softcover 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
						
						
					


		
	
	
		
			
				
					
					44.200.137.232
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	





    

    
    
    


