

  
    
            
        
      
      
        
          
        

        
          
            
          
        
        
          
            
              
                
              
            

            
              
                
                  Senest søgte
                

              

                
                  
                      
                      
                        
                      
                  

                
              
                Ingen resultater fundet
              

            

          

          
            
              

                
              
            

            
              
                Tags
              

              
                
                  
                      
                  
                
              

              
                

              

              
                Ingen resultater fundet
              

            

          

          
            
              
                
              
            

            
              
                Dokument
              

              
                
                  
                      
                  
                
              

              
                

              

              
                Ingen resultater fundet
              

            

          

        

      

    

    
      
        
          
        
      
              

                        
  
  

                
            
            
        
        Dansk
                        
          
            
            
              
                Hjem
                
                  
                
              
              
                Skoler
                
                  
                
              
              
                Emner
                
                  
                
              
            

          

        


        
          Log på
        
        
        
        
        
          

  





  
    
      
      	
            
              
              
            
            Slet
          
	
            
              
              
            
          
	
            
              
                
              
              
            
          
	
          

        
	Ingen resultater fundet


      
        
          
        
      
    

  







  
      
  
    
    	
                                    
              Hjem
            
            




	
                          
                
              
                        
              Andet
            
            


      
                  Danish University Colleges Implementeringen af flipped learning i fysik/kemi undervisningen i grundskolen nr. 59 Nissen, Stine Karen; Levinsen, Henrik
      

      
        
          
            
              
                
              
            
            
            
              
                Del "Danish University Colleges Implementeringen af flipped learning i fysik/kemi undervisningen i grundskolen nr. 59 Nissen, Stine Karen; Levinsen, Henrik"

                
                  
                    
                  
                  
                    
                  
                  
                    
                  
                  
                    
                  
                

                
                  

                  
                    COPY
                  
                

              

            

          

          
            
              

                
              
            
          

        

      

    

    
      
        
          
            
              
            
                          
                N/A
              
                      


          
            
              
            
                          
                N/A
              
                      

        

        
                      
              
                
              
                               Protected
                          

                    
            
              
            
            
              Akademisk år: 
                2022
              
            

          

        

        
          
            
            
                
                    
                
                Info
                
                

            
            

            

                        
  

                
        Hent
          
              

          
            
              
                
                Protected

              

              
                
                
                  Academic year: 2022
                

              

            

            
              
                
                  
                
                
                
                  
                    Del "Danish University Colleges Implementeringen af flipped learning i fysik/kemi undervisningen i grundskolen nr. 59 Nissen, Stine Karen; Levinsen, Henrik"

                    
                      
                        
                      
                      
                        
                      
                      
                        
                      
                      
                        
                      
                    

                    
                      

                      
                        
                      
                    

                    Copied!

                  

                

              

              
                
                  
                
              

            

            
              
                
                293
              

              
                
                0
              

              
                
                0
              

            

          

        

      

      
        
                              
            
            293
          

          
            
            0
          

          
            
            0
          

        

      

    

  



  
        
                    
  
    
    
      
        Indlæser....
        (se fuldtekst nu)
      

      
        
      

      
      

    

  




  
      

                    Vis mere (   Sider )
        
  


  
      

                    Hent nu ( 293 Sider )
      



      
            
  
    Hele teksten

    
      (1)Danish University Colleges


Implementeringen af flipped learning i fysik/kemi undervisningen i grundskolen
 nr. 59


Nissen, Stine Karen; Levinsen, Henrik


Publication date:


2017


Document Version


Også kaldet Forlagets PDF
 Link to publication


Citation for pulished version (APA):


Nissen, S. K., & Levinsen, H. (2017). Implementeringen af flipped learning i fysik/kemi undervisningen i
 grundskolen: nr. 59. 173-177.


General rights


Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
 and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.


      • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.


      • You may not further distribute the material or use it for any profit-making activity or commercial gain
       • You may freely distribute the URL identifying the publication in the public portal


Download policy


If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
 and investigate your claim.


Download date: 11. Sep. 2022



(2)1 



Trondheim 2017



Paper presentations  –  posters  –  symposia  –  workshops 



Paper presentations 


12. TO FLIP OR NOT TO FLIP – STUDENTS’ USE OF THE LEARNING MATERIAL IN A FLIPPED UNIVERSITY ORGANIC 
 CHEMISTRY COURSE ... 7
 Karolina Broman, Dan Johnels


13. COLLABORATION BETWEEN UNIVERSITY AND SCHOOL – HOW DO WE MAKE USE OF EACH OTHER’S 


COMPETENCIES? ... 10
 Karolina Broman 


14. DEVELOPING A LEARNING PROGRESSION FOR STUDENTS: FROM EVERYDAY TO SCIENTIFIC OBSERVATION IN 
 GEOLOGY ... 13
 Kari Beate Remmen, Merethe Frøyland


15. ELABORATION AND NEGOTIATION OF NEW CONTENT. THE USE OF MEANING-MAKING RESOURCES IN 


MULTILINGUAL SCIENCE CLASSROOMS ... 17
 Monica Axelsson, Kristina Danielsson, Britt Jakobson, Jenny Uddling 


16. TEKNIKÄMNET I SVENSK GRUNDSKOLAS TIDIGA SKOLÅR SETT GENOM FORSKNINGSCIRKELNS LUPP ... 21
 Peter Gustafsson, Gunnar Jonsson, Tor Nilsson


18. STUDENT RESPONSES TO VISITS TO RESEARCHERS’ NIGHT EVENTS ... 26
 Susanne Walan ... 26


19. RELEVANCE OR INTEREST? STUDENTS’ AFFECTIVE RESPONSES TOWARDS CONTEXTUAL SETTINGS IN 
 CHEMISTRY PROBLEMS... 30
 Karolina Broman, Sascha Bernholt


20. WHY DO PRESCHOOL EDUCATORS ADOPT OR RESIST A PEDAGOGICAL MODEL THAT CONCERNS SCIENCE? ... 34
 Sofie Areljung


22. MAKING THE INVISIBLE VISIBLE ACROSS MODES AND REPRESENTATIONS ... 38
 Erik Knain, Tobias Fredlund, Anniken Furberg


23. SELF-EFFICACY AS AN INDICATOR OF TEACHER SUCCESS IN USING FORMATIVE ASSESSMENT ... 43
 Robert Evans


24. VEJLEDNING I LÆNGERE-VARENDE FÆLLESFAGLIGE FORLØB I NATURFAG - VÆRKTØJER OG 


ARTEFAKTBASERING ... 46
 Lars Brian Krogh, Pernille Andersen, Harald Brandt, Keld Conradsen, Benny Johansen, Michael Vogt


25. STUDENTS AS PRODUCERS OF AUGMENTED REALITY IN SCIENCE - DEVELOPING REPRESENTATIONAL 


COMPETENCE TROUGH SCAFFOLDED DIALOGUE ... 51
Birgitte Lund Nielsen, Harald Brandt, Hakon Swensen, Ole Radmer, Mogens Surland, Diego Nieto, Matt Ramirez



(3)2 


26. ONCE AGAIN? - HOW AN UPCOMING VACCINATION DEBATE IS PORTRAYED IN (SWEDISH) MEDIA... 55
 Mats Lundström, Karin Stolpe, Nina  Christenson


27. DISCIPLINARY DISCERNMENT FROM HERTZSPRUNG-RUSSELL-DIAGRAMS ... 59
 Urban Eriksson, Maria Rosberg, Andreas Redfors


28. NATURFAGLÆRERES VURDERINGSPRAKSIS, MED ET SÆRSKILT FOKUS PÅ LÆRINGSPROSESSER KNYTTET TIL 
 ARGUMENTASJON ... 64
 Tanja Walla


29. CONTEMPORARY SCIENCE IN THE LOWER SECONDARY PHYSICS CLASSROOM ... 70
 Lena Hansson, Lotta Leden, Ann-Marie Pendrill


30. DANISH GEOGRAPHY TEACHERS THOUGHTS CONCERNING OWN TEACHER PROFESSIONALISM ... 73
 Søren Witzel Clausen


31. TOWARDS BILDUNG-ORIENTED SCIENCE EDUCATION – FRAMING SCIENCE TEACHING WITH MORAL-


PHILOSOPHICAL-EXISTENTIAL-POLITICAL PERSPECTIVES ... 77
 Jesper Sjöström


32. EVALUERING AF NY TVÆRFAGLIGHED I NATURFAGENE. ... 81
 Peer Daugbjerg, Lars Brian Krogh, Charlotte Ormstrup


33. DESIGNING AN ICE CREAM MAKING DEVICE: AN ATTEMPT TO COMBINE SCIENCE LEARNING WITH 


ENGINEERING ... 85
 Katrin Vaino, Toomas  Vaino, Christina  Ottander


35. LANGUAGE INTERFERENCE IN UNDERSTANDING OF NEWTON’S 3RD LAW: CASE OF NORWEGIAN PRIMARY 
 SCHOOL PRE-SERVICE TEACHERS ... 89
 Maria I. M.  Febri, Jan Tore Malmo


36. UNPACKING STUDENTS' EPISTEMIC COGNITION IN A PROBLEM SOLVING ENVIRONMENT ... 93
 Maria Lindfors, Madelen Bodin, Shirley Simon


37. FRA VISJON TIL KLASSEROM: HVA SLAGS STØTTE TRENGER LÆRERE FOR Å FREMME DYBDELÆRING I 


NATURFAG? ... 97
 Berit S. Haug, Sonja M. Mork ... 97


38. FINNISH MENTOR PHYSICS TEACHERS’ IDEAS OF A GOOD PHYSICS TEACHER ... 102
 Mervi A Asikainen, Pekka E Hirvonen


39. SNAPPING STORIES IN SCIENCE - LOKALE HVERDAGSKULTURER OG SOSIALE MEDIER SOM INNGANG TIL 


NATURFAG OG BÆREKRAFTIG UTVIKLING ... 105
 Marianne Ødegaard, Eugene Boland1, Mysa Chu, Thea-Kathrine Delbekk, Heidi Kristensen


40. CHANGES IN PRESERVICE TEACHERS’ KNOWLEDGES. A CASE STUDY FROM THE NEW TEACHER EDUCATION 
 PROGRAM AT UiT – THE ARCTIC UNIVERSITY OF NORWAY ... 108
 Magne Olufsen, Solveig Karlsen


41. BUILDING SCIENCE TEACHER IDENTITY FOR GRADES 8-13 AT THE UNIVERSITY OF OSLO ... 113
 Cathrine Tellefsen, Doris Jorde


43. GRUBLETEGNINGER SOM VERKTØY FOR Å SKAPE ØKT NATURFAGLIG FORSTÅELSE FOR ELEVER OG 


LÆRERSTUDENTER ... 117
Anne-Lise Strande ... 117



(4)3 


44. ACHIEVEMENT GOAL FACTOR STRUCTURE AMONG CHEMISTRY STUDENTS IN GRADE 5 – 11: A COMPARISON 
 BETWEEN SWEDEN AND GERMANY ... 120
 Anders Hofverberg, Mikael Winberg


45. USKARP FORSTÅELSE: ANALYSE AV ELEVSVAR KNYTTET TIL PARTIKLERS BØLGEEGENSKAPER OG 


USKARPHETS-RELASJONENE ... 124
 Henrik Ræder, Carl Angell, Ellen Karoline Henriksen


46. SJØUHYRET - ET TVERRFAGLIG UNDERVISNINGSOPPLEGG OM MARIN FORSØPLING INNENFOR UTDANNING FOR 
 BÆREKRAFTIG UTVIKLING ... 128
 Wenche Sørmo, Karin Stoll, Mette Gårdvik


48. DEVELOPING AWARENESS OF ILLUSTRATIVE EXAMPLES IN SCIENCE TEACHING PRACTICES: THE CASE OF THE 
 GIRAFFE-PROBLEM ... 132
 Miranda Rocksén, Gerd Johansen, Birgitte Bjønness


49. THE CONCEPT OF SCIENTIFIC LITERACY AND HOW TO REALIZE CONTEMPORARY SCIENCE EDUCATION PRACTICE 
 DISCUSSED FROM AN INTERNATIONAL PERSPECTIVE ... 135
 Claus Bolte


50. PRE-SERVICE TEACHER UNDERSTANDING OF BUOYANCY: CASE OF PRIMARY SCHOOL SCIENCE TEACHER ... 141
 Kristin Elisabeth Haugstad, Maria I.M. Febri


51. LÄRARES SYFTEN MED KONTEXTBASERADE UNDERSÖKANDE AKTIVITETER UTVECKLADE UNDER EN 


LÄRARFORTBILDNING ... 146
 Torodd Lunde


52. SAMHÄLLSFRÅGOR MED NATURVETENSKAPLIGT INNEHÅLL OCH DEMOKRATISK FOSTRAN ... 149
 Torodd Lunde


54. A PRESCRIPTIVE MODEL FOR HOW TO USE DIALOGUES TO STIMULATE STUDENTS’ LEARNING PROCESSES IN 
 INQUIRY-BASED AND TRADITIONAL SCIENCE TEACHING ... 152
 Stein Dankert Kolstø


55. TEACHER’S STORIES OF ENGAGING SCIENCE TEACHING. A DELPHI STUDY ON TEACHERS' VIEWS ON THE 


FACTORS THAT CREATE ENGAGEMENT IN A SCIENCE CLASSROOM ... 156
 Cristian Abrahamsson


56. ARGUMENTATION IN UNIVERSITY TEXTBOOKS: COMPARING BIOLOGY, CHEMISTRY AND MATHEMATICS ... 160
 Jenny Sullivan Hellgren, Ewa Bergqvist, Magnus Österholm


57. FINNS "FÖRMÅGORNA"? ... 164
 Frank Bach, Birgitta Frändberg, Mats Hagman, Eva West, Ann Zetterqvist


58. TOWARDS A THEORETICAL MODEL FOR APPROACHING MOTIVATION IN THE SCIENCE CLASSROOM... 169
 Jenny Sullivan Hellgren


59. IMPLEMENTERINGEN AF FLIPPED LEARNING I FYSIK/KEMI-UNDERVISNINGEN I GRUNDSKOLEN ... 173
 Stine Karen Nissen, Henrik Levinsen


60. PROFESSIONAL DEVELOPMENT OF SCIENCE AND MATHEMATICS TEACHERS FOR BUILDING STUDENT DIGITAL 
 COMPETENCE: EXPERIENCE OF LATVIA ... 178
 Inese Dudareva, Dace Namsone


62. CONNECTING ORCHESTRATION AND FORMATIVE ASSESSMENT IN THE TECHOLOGY RICH SCIENCE 


CLASSROOM ... 183



(5)4 


Ragnhild Lyngved Staberg, Maria Immaculata Maya Febri, Jardar Cyvin, Svein Arne Sikko, Øistein Gjøvik, Birgit 
 Pepin


64. TEACHING SCIENCE USING UNDERDETERMINED REPRESENTATIONS: ILLUSTRATION AND IMPLICATIONS... 188
 Tobias Fredlund, Erik Knain, Anniken Furberg


66. WHY MANY CHEMISTRY TEACHERS FIND IT DIFFICULT TO ASK GOOD QUESTIONS ... 192
 Matthias Stadler, Festo Kayima


68. ANALYSING REPRESENTATIONS OF CONCEPT IN PHYSICS TEXTBOOKS FOR LOWER SECONDARY SCHOOL IN 
 SWEDEN – THE CONCEPT OF PRESSURE ... 195
 Charlotte Lagerholm, Claes Malmberg, Urban Eriksson


69. ELEVERS MOTIVATION OCH ENGAGEMANG I EN FÖRÄNDRAD LÄRMILJÖ ... 198
 Anna Karin Westman, Magnus Oskarsson


71. ATTITYDMÄTNINGAR MED Q-METHODOLOGY ... 203
 Lars Björklund, Karin Stolpe


73. DEVELOPMENT OF A CHEMISTRY CONCEPT INVENTORY FOR GENERAL CHEMISTRY STUDENTS AT NORWEGIAN 
 AND FINNISH UNIVERSITIES ... 209
 Tiina Kiviniemi, Per-Odd Eggen, Jonas Persson, Bjørn Hafskjold, Elisabeth Egholm Jacobsen


74. PILOTING A COLLABORATIVE MODEL IN TEACHER EDUCATION – AN OVERVIEW OF A TEACHER PROFESSIONAL 
 DEVELOPMENT PROJECT ... 213
 Anttoni Kervinen, Anna Uitto, Arja Kaasinen, Päivi Portaankorva-Koivisto, Kalle Juuti, Merike Kesler


79. HVA LEGGER LÆRERE VEKT PÅ I BEGYNNEROPPLÆRINGEN I NATURFAG?... 217
 Charlotte Aksland, Inger Kristine Jensen, Aase Marit Sørum Ramton


82. THE DESIGN AND IMPLEMENTATION OF AN ASSESSMENT METHOD COMBINING FORMATIVE AND SUMMATIVE 
 USE OF ASSESSMENT ... 221
 Jens Dolin


84. DOES SCHOOL SCIENCE PROVIDE ANSWERS TO “EVERYDAY LIFE” QUESTIONS? STUDENT CHOICES OF 


INFORMATION SOURCES IN OPEN-ENDED INQUIRY ... 224
 Erik Fooladi


88. TEACHERS’ USE OF THE OUTDOOR ENVIRONMENT IN TEACHING YOUNG CHILDREN ABOUT LIVING BEINGS .... 230
 Kristín Norðdahl


90. SHOULD WE SACRIFICE INQUIRY-BASED SCIENCE EDUCATION IN ORDER TO CLIMB ON PISA-RANKINGS? ... 234
 Svein Sjøberg


91. THE SIZE OF VOCABULARY AND RELATIONS TO READING COMPREHENSION IN SCIENCE ... 238
 Auður Pálsdóttir, Erla Lind Þórisdóttir, Sigríður Ólafsdóttir


93. THE RELATION BETWEEN SUBJECT TEACHERS’ UNIVERSAL VALUES AND SUSTAINABILITY ACTIONS IN THE 
 SCHOOL ... 241
 Anna Uitto, Seppo Saloranta



Symposia 


72. TEKNOLOGIÄMNETS INNEHÅLL I SKENET AV ETABLERING AV TEKNIK TEKNISKT KUNNANDE ... 246
Markus Stoor, Liv Oddrun Voll, Peter Vinnervik



(6)5 


42. NORDISK MODUL FOR KOMPETANSEHEVING AV LÆRERE I UNDERVISNING FOR BÆREKRAFTIG UTVIKLING ... 251
 Majken Korsager, Eldri Scheie, Ole Kronvald, Maiken Rahbek Thyssen, Jens Bak Rasmussen, Daniel Olsson, Annika 
 Manni, Helena Näs



Posters 


11. EDUCATIVE CURRICULUM MATERIALS AND CHEMISTRY: A MATCH MADE IN HEAVEN? ... 255
 Tor Nilsson


47. BECOMING A CHEMISTRY TEACHER – EXPECTATIONS AND REALITY IN CHEMISTRY EDUCATION COURSES ... 260
 Sabine Streller, Claus Bolte


80. TEACHING IN THE RAIN FOREST. STUDENT TEACHERS MEANING – MAKING IN AN INFORMAL SCIENCE LEARNING 
 ENVIRONMENT ... 265
 Alexina Thoren Williams, Maria Svensson


86. THE TEACHERS CHOISE FOR PREPARING STUDENTS FOR OUT-OF-SCHOOL SETTINGS ... 268
 Mona Kvivesen


75. DYBDELÆRING OG PROGRESJON I ELEVERS FORSTÅELSE AV STOFFER OG KJEMISKE REAKSJONER ... 271
 Anne Bergliot Øyehaug, Anne Holt


78. LÆRERSTUDENTERS ERFARINGER MED BRUK AV REPRESENTASJONER I PRAKSIS ... 275
 Mai Lill Suhr Lunde, Ketil Mathiassen, Tobias Fredlund, Erik Knain


83. NEW TEACHING PRACTICE – TEACHER STUDENTS EVALUATE THEIR WORK EFFORT AND MOTIVATION ... 278
Stig Misund, Jo Espen Tau Strand, Inger Wallem Krempig, Tove Aagnes Utsi



(7)6 



Workshops 


WS4. SKOLEVIRKSOMHEDSSAMARBEJDE – ELEVER DER LØSER AUTENTISKE PROBLEMER I SAMARBEJDE MED EN 
 VIRKSOMHED ... 282
 Anders Vestergaard Thomsen, Nina Troelsgaard Jensen


WS1. FROM SINGLE NEURON TO BRAIN FUNCTION – A BRAIN BUILDING KIT DEVELOPED TO FILL IN THE MISSING 
 LINK IN SCHOOL. ... 284
 Pål Kvello, Trym Sneltvedt, Kristin Haugstad, Kari Feren, Jan Tore Malmo, Jardar Cyvin, Trygve Solstad


WS2. AUGMENTED REALITY I NATURFAGENE – ELEVER SOM PRODUSENTER AV DIGITALE, NATURFAGLIGE 


MODELLER ... 285
 Harald Brandt, Birgitte Lund Nielsen, Håkon Swensen, Ole Radmer, Mogens Surland, Diego Nieto, Matt Ramirez


WS5. CREATING A MATERIAL SOLUTION TO A SOCIO-SCIENTIFIC ISSUE: MAKING IN THE SCIENCE AND TECHNOLOGY 
 CLASSROOM ... 287
 Sofie Areljung, Anders Hofverberg, Peter Vinnervik


WS3. CELLA SOM SYSTEM ... 289
Aud Ragnhild Skår, Øystein Sørborg



(8)7 



12. TO FLIP OR NOT TO FLIP – STUDENTS’ USE OF THE LEARNING  MATERIAL IN A FLIPPED UNIVERSITY ORGANIC CHEMISTRY COURSE 


Karolina Broman1, Dan Johnels1 


1Umeå University, Umeå, Sweden 


Abstract 


University chemistry courses have had a similar approach to teaching for a long time, with chemistry 
 professors lecturing in a traditional manner. Today, flipped learning approaches have found their ways 
 into higher education and positive results from for example the US have been spread and made Swedish 
 university chemistry teachers interested and curious to develop their courses. The rationale of flipped 
 learning is to incorporate an active learning approach in the lecture halls and thereby hopefully both 
 increase student engagement and learning outcomes. In this presentation, an implementation project 
 where an organic chemistry course has changed focus from traditional teaching to flipped learning will 
 be presented. 


1  Introduction 


To make students’ learning environments more active and thereby improve learning outcomes as well 
 as student engagement, flipped learning approaches have emerged since the beginning of the 21st 
 century (Seery, 2015). In the US, several projects have focused university chemistry courses, general and 
 organic chemistry in specific, and as Pienta states „lecturing in general or organic chemistry is easy. 


Doing the things to make sure everyone in one’s class learning is far more challenging“ (Pienta, 2016, p. 


1). In this project, we follow an organic chemistry university course when changing from a more 
 traditional teaching method to a new pedagogical approach emanating from an objective to develop 
 chemistry courses and to learn from previous educational research. 


Flipped learning, or inverted teaching, relates to blended learning where activities in class and at home 
are shifted, i.e. lectures are moved from university lecture halls to something students do at home and 
where problem solving and “homework” is done at university lessons (Christiansen, 2014). To flip a 
classroom is not a fixed and regulated methodology with explicit rules, several different approaches 
have been presented in previous research (e.g. Christiansen, Lambert, Dadelson, Dupree, & Kingsford, 
2017; Eichler & Peeples, 2016; Mooring, Mitchell, & Burrows, 2016). However, three big ideas portraying 
flipped learning are highlighted by Schnell and Mazur (2015); (1) to achieve deeper learning, prior 
knowledge is required, (2) engagement makes student learn better, and (3) flipped classrooms influence 
students’ learning outside the course frame and thereby affect their future self-regulated learning. The 
importance of prior knowledge as a foundation for higher order thinking has been stated since many 
years by several scholars (cf. Ausubel, Novak, & Hanesian, 1968; Zohar, 2004) and within the flipped 
learning approach, this is often intended to be achieved through on-line lectures students watch before 
coming to the classroom. Nevertheless, flipped classroom approaches do not depend on technology, 
they focus the pedagogy or philosophy in general and are therefore seen as a new mind-set where 
learning and the learner is emphasised, not teaching and the teacher (Schnell & Mazur, 2015; Seery, 
2015). 
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 2  Theoretical framework  


Flipped learning approaches emanates from several different theoretical frameworks, depending on 
 aspects explored. Seery (2015) presents in his recent review on flipped learning in higher education 
 chemistry connections to constructivism, cognitive load theory or different motivation theories (e.g. 


self-determination theory). In this study, students’ use of the pre-lecture assets, that is the on-line 
 lectures and the quizzes, relates to the constructivism paradigm, whereas students’ collaboration in the 
 group work in class and peer instruction relates to a more socio-cultural paradigm (Mooring et al., 
 2016).   


3  Research methods 


This study uses the format of a previously applied structure of a flipped organic chemistry university 
 course (Eichler & Peeples, 2016). The structure is similar to most published university chemistry flipped 
 learning projects according to Seery’s (2015) review. In the pre-lecture learning step, on-line lectures are 
 available to the students who are supposed to look them through before coming to class. After watching 
 the lectures, short quizzes are given that the students are supposed to solve the evening before the 
 scheduled class. The teacher looks through the results from the quizzes before going to class to be 
 updated on students’ responses and thereby their potential misconceptions. In the second step, during 
 the scheduled lessons, in-class collaborative group learning focuses difficulties and ambiguities students 
 have observed in their preparations. Students work with problem solving and peer instruction is 


observed and explored (Schnell & Mazur, 2015). 


In Sweden, flipped learning approaches are uncommon compared to the US and a Swedish university 
 chemistry department had intentions to develop their teaching approaches, with the aim to improve 
 students’ learning outcomes and increase students’ engagement in chemistry. A half-term organic 
 chemistry course with 28 students was chosen as the first chemistry course to implement a flipped 
 learning approach. The course professor (i.e. second author) developed the course and produced all 
 learning material, including 23 screencasts half-an-hour each, handouts and quizzes. The professor had 
 taught this and similar courses more than 25 times previous to this occasion and we could therefore use 
 his competence and experience in the process. 


Questionnaires with both open and closed questions were given to the students in the beginning and 
 after the course to collect their experiences on how they plan to use the teaching material and how they 
 perceive their use of it. The actual use of the teaching material (the on-line lectures, handouts and 
 quizzes) was also monitored through the university’s learning and collaboration platform, Cambro. 


Besides quantitative empirical data, classroom observations were made by first author to evaluate the 
 in-class group work discussions. 


4  Results 


The empirical data is under analysis but will be presented at the conference; however, one apparent 
 result already seen is the language of the course. Most students have Swedish as their first language, 
 however the course is available for foreign exchange students and therefore the course material is 
 produced in English. This is something that students state as complicating for the learning process, even 
 though students always are used to chemistry textbooks written in English. In class, the group 


discussions were always done in Swedish if no none-Swedish students were in the group. The teacher 
 also responded in Swedish if everyone in the group were Swedish-talking. 


We will present how the students tackled both the on-line lectures and quizzes at home and the in-class 
 chemistry problems with peers in relation both to constructivist and socio-cultural theories. Different 
 groupings within the class will be presented, for example, how different group of students (e.g. students 
 on the Master of Science Programme in Biotechnology, future chemistry teachers or chemists) used the 
 course material. Both quantitative results describing students’ perceived experiences as well as 


qualitative observation data will be explored in the presentation. 
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 4  Discussion and conclusion 


To follow an implementation of a new teaching and learning approach, i.e. flipped learning, in a 
 university course that has been taught in the same way for more than 30 years will be elaborated and 
 both advantages and challenges will be discussed.  
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13. COLLABORATION BETWEEN UNIVERSITY AND SCHOOL – HOW DO  WE MAKE USE OF EACH OTHER’S COMPETENCIES? 


Karolina Broman1 


1Umeå University, Umeå, Sweden 


Abstract 


Through design-based research, two collaboration projects between school and university are presented 
 to illustrate how science education research can both inform practice and at the same time learn from 
 practice. Evidence-based practice has been elaborated for more than 25 years, however several aspects 
 still need more consideration. How can we achieve a win-win situation for both research and practice, 
 how can we make use of both parts and not only try to implement research in schools in a one-way 
 manner? In this study, two different collaboration projects concerning teacher education and in-service 
 teacher training will be used as examples to highlight the possibilities for a collaboration where both 
 parts benefit from each other. Through the lens of design-based research, the development of the 
 projects will be emphasised in the presentation.  


1  Introduction 


Collaboration projects between science education research and the surrounding society have become 
 more and more important today, partly with intentions to spread educational research to practitioners, 
 partly to find new research areas relevant for practice. But how can we collaborate to develop and 
 improve science education research and make use of experiences from teachers? How can a research-
 practice partnership be valuable for both parts? On the other hand, one foundation for schools is to rely 
 on a scientific foundation as well as be evidence-based (Ryve, Hemmi & Kornhall, 2016). How can 
 practice develop from educational research? Two ongoing projects, one emanating from a larger project 
 from Vinnova (Sweden’s innovation agency) and one project developed through a position as a NATDID-
 ambassador (NATDID, the Swedish National Centre for Science and Technology Education) will be 
 presented and experiences from the first rounds of the projects will be elaborated. For a research 
 purpose, this collaboration will be analysed from a theoretical point of view. 


The first project presented is named “Möjligheternas möte” (the meeting of possibilities) and is a part of 
 a large Vinnova project “Samverkanssäkrade utbildningsprogram”. “Möjligheternas mote” is a meeting 
 between university teachers/researchers and school teachers to develop ideas with the aim to produce 
 examples for students’ project degree course (master thesis), a one-term project that teacher students 
 do in the end of their teacher education to connect practice with research. Previous experiences from 
 these project degree courses are that students choose topics mostly similar to projects done by students 
 before and with little value for school and explicit influence from school practice. The intention with 


“Möjligheternas möte” was to connect school teachers with university teachers/researchers to develop 
 concrete ideas for students to work further with. In this study the focus is on the part where science (i.e. 


chemistry, physics, biology and science studies) is involved. 


The second project is a “book club” realised within the larger project of NATDID, a national centre with 
 an aim to make science and technology education research available to teachers in a valuable format. 


After contact with headmasters and teachers in a Swedish municipality, a group of upper secondary 
science teachers applied to participate in a book club where I, as a NATDID-ambassador and a chemistry 
education researcher, helped the teachers to find suitable research to read concerning areas the 
teachers requested (e.g. ICT in science education, assessment of open-ended chemistry problems) and 
then acted as a discussant when meeting to discuss the research together with their experience from 
practice.  
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The aim of the study is to learn from the collaboration between school and university and develop it 
 further to make use of each other’s competencies. The research question in focus is: How can two 
 collaboration projects between practice and research develop both teacher education and teachers’ in-
 service training? 


2  Theoretical framework  


Interventions to analyse and improve the activities within the two projects are designed in a cyclical 
 process, according to the paradigm of design-based research, DBR (Bell, 2004; Edelson, 2002; Juuti & 


Lavonen, 2006). Bell (2004, p. 251) highlight that Design-based research is focused on the development of 
 sustained innovation in education. The first project, “Möjligheternas möte”, has been accomplished two 
 times whereas the book club has a cycle of one year and is still on the first round. The main idea of DBR 
 is to make teaching and learning research more relevant for educational practice. Wang and Hannafin 
 (2005, p. 6) define DBR as “a systematic but flexible methodology aimed to improve educational practices 
 through iterative analysis, design, development, and implementation, based on collaboration among 
 researchers and practitioners in real world settings, and leading to contextually sensitive design 


principles and theories”. The intentions for using DBR as a means of framing the two projects are mostly 
 to be thorough in the process and to evaluate all steps in the cycles and thereby develop the design 
 further for the next cycles. Besides DBR, affective frameworks as the Häussler et al. (1998) framework 
 will be applied to explore the teachers’ interest in participating in the projects. Interest from teachers to 
 participate in collaboration projects is seen as a foundation for further development and interest as an 
 affective construct will be elaborated in the presentation (cf. Krapp & Prenzel, 2011). 


3  Research methods 


From both projects, all written correspondence from the teachers involved in the project and 


experiences from meetings between research and practice have been collected as empirical data and is 
 analysed using the DBR cycle. In the first project, “Möjligheternas möte”, two rounds have been carried 
 out and in total four science teachers and three university researchers/educators have participated. In 
 the second project, five teachers and one researcher form the book club. Besides the teachers 


participating in the projects, interviews with the teachers and the researchers about their experiences 
 about the two projects have recently been conducted and will be analysed and presented at the 
 conference. All teachers and researchers have voluntarily agreed to participate in the projects and 
 appropriate ethical guidelines have been applied (Swedish Research Council, 2011).  


4  Results 


One overall result is that the teachers involved in the two projects are positive to participate and 
 engaged in the project. One exemplary quote from the interviews with a teacher in project 1 


(Möjligheternas möte): I see clear possibilities from us in school to help the teacher students to guide 
 them to their project degree, and then it is so much easier, and more valuable, for us to take part in the 
 project and help the students to collect empirical data. Not as today where students all the time ask me to 
 do surveys and interviews where I’m not really interested. The interviews about the book club show 
 more focus on the teachers’ own training: It’s great to have the possibilities to ask for concrete help from 
 a science education researcher to find good texts to read about something we have chosen and then to 
 take time to discuss it with my colleagues. Different interest aspects have been stated by the teachers 
 and will be presented. Difficulties are also emphasised, then almost always mentioning the time-issue, 
 that teachers feel they do not get enough time to work in projects valuable for both themselves and for 
 school practice.  


In the first project where two cycles are finalised, the final written texts presenting project degree 
 examples to the students will be analysed together with the correspondence between teachers in 
 schools and the university and will be elaborated in the presentation.  


4  Discussion and conclusion 


This study focuses evidence-based practice and how collaboration projects might improve both practice 
and research. The first project concerning teacher education and the second on in-service training. 
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Teachers’ own interest to participate in these projects are found important for engagement and the use 
 of the DBR cycle as a means to emphasise the assessment of the project have clearly influenced the 
 results. This spiral DBR cycle is applicable now moving into the next round of the projects. 
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Abstract 


This study addresses how students use observation to identify rocks – a key activity for geologists. This is 
 carried out by investigating how an intervention – a tool for rock identification – proposed in a recent 
 study can support students to identify rocks in line with a scientific perspective. Data consists of videos 
 of 19 small student groups from three schools (55 students aged 16-18) who identified rocks. Drawing 
 on the Observation framework by Eberbach & Crowley (2009), we analyze how students observed rocks: 


how they noticed features of rocks and how they connected the features to geological processes. 


Findings revealed that three student groups used everyday observation to identify rocks, 13 groups 
 performed rock identification on a transitional level, while three groups performed in line with scientific 
 observation. This indicated that the “tool for rock identification” enabled most students to achieve a 
 more scientific understanding of rock identification. Based on the findings, we argue that scientific 
 observation is critical for engaging in scientific practices that support scientific understanding of rocks. 


We also propose that the findings can be used to develop an Observation framework for rock 
 identification that can be used by teachers to support and assess students’ understanding.  


1  Introduction 


This study investigates how students use observation to identify rocks. Previous research reviewed by 
 Francek (2013) document students’ difficulties with rock identification. Yet rock identification is included 
 in many countries’ curriculums, because rock identification is a key activity for geologists. They observe 
 specific features of rocks to determine whether the sample is magmatic, metamorphic, and 


sedimentary, and then make inferences about the rock’s geological history. Hence, the purpose of this 
 study is to discuss how students can identify rocks in line with a scientific perspective. 


2  Theoretical background  


Students develop understanding by participating in activities requiring application of scientific content 
 and practices (Duschl & Grandy, 2013). Scientific practices are specified in the US framework for science 
 education as: asking questions, developing and using models, planning and carrying out investigations, 
 analyzing an interpreting data, using mathematics and computational thinking, constructing 


explanations, engaging in argument from evidence, and obtaining, evaluating and communicating 
 information (NRC, 2012). 


However, none of these practices include the word “observation”, despite the fact that scientific 
 observation is a prerequisite for the aforementioned scientific practices. Scientific practices such as 


“planning and carrying out investigations” cannot be done without knowing what to observe or how to 
 do it (Duschl & Bybee, 2014). Therefore, scientific observation has a key role in science education 
 (Hodson, 1986).  


  


Eberbach and Crowley (2009) proposed a framework of four components of scientific observation: 


noticing, expectations, observation records, and productive dispositions. Within each component, 
Eberbach and Crowley distinguish between different levels: everyday, transitional and scientific. On an 
everyday level, students cannot distinguish between relevant and irrelevant features and cannot 
connect features to scientific theories, whereas the scientific level involves an ability to notice relevant 



(15)14 


features and interpret them in a scientific framework. This implies that teaching need to support 
 students to develop scientific observation skills (Hodson, 1986).  


In a recent study (Authors & Colleague, 20XX), we investigated how scientific observation was 
 emphasized in the teaching of rock identification in one elementary class and one secondary class. 


When the teaching focused on naming rocks without using observations, the students were unable to 
 identify rocks consistent with a geological framework. By contrast, the students demonstrated a 
 scientific understanding of rocks when the teaching emphasized geological observation by using a “tool 
 for rock identification” (henceforth: RID-tool).  


The RID- tool consists of the pattern of rocks as a relevant feature to be noticed. The pattern denotes 
 which main group the sample belongs to: Dotted pattern =magmatic rocks, stripes = metamorphic rocks 
 and layer-on-layer with fossils = sedimentary rocks. Each pattern is linked to the geological process 
 explaining how the rock gained its feature: Dotted pattern is created by solidification of melted rock, 
 stripy patterns form when rocks are changed due to high pressure and temperature in plate collisions 
 and layer-on-layer are formed when materials are deposited by water and wind.  


The present study addresses how the RID-tool can support secondary students’ rock identification more 
 effectively. Our research question is: How do students use observation to identify rocks? 


3  Research methods 


55 students (aged 16-18) from three different schools in Norway participated in this study. Their 
 teachers told that they had implemented the RID-tool in their teaching.   


We collected video data (using head-mounted cameras) by asking the students to sit in small groups (2-4 
 students), and asked them to identify a collection of rock samples (Figure 1). 55 students resulted in 19 
 small groups, producing 19 videos of 5-10 minutes.  


Viewing the videos we used the two components – 
 Noticing (noticing relevant features of an object) and 
 Expectations (interpreting features in a scientific 
 framework) – from Eberbach and Crowley (2009) to 
 analyze how students used observation (everyday,  
 transitional or scientific) to identify the rock samples as  
 evident in their talk and actions.  


4  Results 


Almost all student groups reached a correct conclusion: 


they sorted the rock samples into three groups and explained the associated geological processes. 


However, the analysis of how the students reached the conclusion revealed that they used observation 
 in different ways to identify rocks: three student groups used everyday observation, 13 groups used 
 transitional, and three groups used scientific observation. Further details are presented below.   


Everyday observation  


Noticing: In three groups, the students tried to memorize whether they had seen a similar sample 
 before – as exemplified by Tom’s utterance: 


Tom [About a magmatic sample]: This is not basalt, but what was it called, I can’t remember… 


Figure 1. Rocks to identify 
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Expectations: When the students could not remember the name, they began noticing both relevant (i.e. 


bands, dots, layers) and irrelevant features of the samples (i.e. shape, roughness, smell). However, the 
 features did not enable them to identify which main group the sample belonged to. When asked by the 
 researcher, the students recalled simple definitions of rock formation – e.g., “high pressure and 


temperature” – without linking to plate tectonics or to observable features in the sample, which 
 reflected everyday observation.   


Transitional observation 


Noticing: In 13 groups, relevant features (dots, stripes, layers) prevailed in the students’ noticing. 


However, many students spent a long time discussing whether a rock was “stripy” or “layer-on-layer”. 


This indicated that they focused on relevant features, without being to see the difference.  


Expectations: When connecting the features (patterns) to geological processes, confusions and 
 misunderstandings emerged – for instance:  


Georg: These are magmatic because they are dotted and have been under high pressure and 
 temperature. And that influences the consistence of the rock [pointing at specific features of the 
 sample]. 


Georg referred to the formation of metamorphic rocks when explaining how the magmatic samples 
 gained a dotted pattern. This indicated transitional observation. 


Scientific observation 


Noticing: Three student groups sorted samples by noticing the patterns (dots, stripes, layers). Next they 
 proceed to notice additional relevant features to identify the samples. For instance – identifying slate, 
 the students tried to “draw” on a sheet of paper to determine whether the sample was an alun or clay 
 slate. This showed that they were able to name rocks based on noticing features at a more specific level.   


Expectations: The students explained how the rock gained its pattern. For instance, when explaining 
 metamorphic rocks, the students referred to high pressure and temperature due to plate collisions. This 
 indicated an understanding that large-scale geological processes cause changes in rocks, which 


corresponds to scientific observation.  


4  Discussion and conclusion 


Our findings indicate that the secondary students had developed an ability to identify rocks using 
 observation, as opposed to previous studies showing that students lack scientific understanding of rocks 
 (Francek, 2013). Hence, the RID-tool seems important for supporting students’ understanding. However, 
 the variation in the level of observation revealed that there are aspects of the RID-tool that needs to be 
 discussed in order to support more students to achieve scientific observation, which would be a 


prerequisite for scientific practices.  


First, students using everyday observation suggested that they had not understood how features are 
 clues in rock identification. Therefore, teaching needs to ensure that students understand the scientific 
 purpose of noticing relevant features. However, it might not be enough to know about the RID-tool. The 
 students at the transitional level confused “stripes” and “layer-on-layer”, suggesting that they had 
 learned what features to notice, but could not really apply it to identify new samples. Thus, students 
 need enough opportunities to practice noticing in different contexts over time (Authors & Colleague, 
 20XX).    


Second, the students at the everyday and transitional levels encountered more difficulties with using the 
features of rocks as clues for geological processes. Noticing relevant features has little value if students 
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are unable to explain how the features developed within a geological framework (Eberbach & Crowley, 
 2009). Therefore, our findings indicate that explaining how rocks gained their features is critical in order 
 to identify rocks in a scientific way.  


Based on the discussion, we will construct an Observation framework particular to rock identification, 
 proving a tool for teachers to support and assess students’ development from everyday to scientific 
 observation. This is critical for engaging students in scientific practices. Therefore, a message to science 
 educators is to emphasize “scientific observation” more explicit in the scientific practices. 
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Abstract 


This presentation reports results from a study aiming at examining multilingual students’ meaning-
 making in science when instructed through Swedish. Focus is on how new content is elaborated and 
 negotiated through various semiotic resources such as written and spoken language, still and moving 
 images, gestures and physical artefacts. Data consist of video and audio recordings and digital 


photographs from two multilingual physics classrooms (students aged 11-12 and 14-15 respectively) and 
 one biology classroom (students aged 14-15 years). Theoretically, the project takes its stance in social 
 semiotics and pragmatist theory. Data are analysed through systemic functional linguistics, multimodal 
 analyses and Dewey’s principle of continuity. The results show that the teachers and the students were 
 engaged in meaning-making activities involving a variety of semiotic resources in ways that sometimes 
 matched both students’ linguistic and scientific level. However, some observations indicate classroom 
 practices that might constitute a hindrance for meaning-making. The study has implications for ways of 
 promoting multilingual students’ meaning-making in science, including learning science, competent 
 action, that is, norms about how to act in the science classroom, and communicating through different 
 modes. 


1  Introduction 


We present results from a project funded by the Swedish Research Council, studying classroom 
 interaction and its contribution to multilingual students’ meaning-making in science. Our point of 
 departure is the fact that various semiotic resources are used in all meaning-making situations, 


especially in science classrooms (Danielsson, 2016; Kress, 2010; Kress et al., 2001; Lemke, 1998). Lemke 
 (1998) found that multiple resources were used in an upper secondary physics classroom. He concludes 
 that various semiotic resources need to be used in the science classroom, since each resource can 
 contribute to meaning-making in specific ways, and since a certain level of redundancy can be beneficial 
 for learning. Kress and colleagues (2001) showed that multimodal ensembles were used in a lower 
 secondary biology classroom to present different aspects of blood circulation, such as a 3D model of a  
 torso, gestures, speech, drawings, each resource being used in accordance with their modal affordance 
 (Kress, 2010). Likewise, Danielsson (2016) revealed that lower secondary chemistry teachers used 
 gestures, writing, speech and drawings in accordance to their respective modal affordances when 
 introducing the atom as a scientific concept. Gestures (and speech) highlighted dynamic aspects, while 
 images highlighted the different particles, giving a static image of the atom. An implication is that 
 classroom discussions might enhance students’ learning, which might be important especially for 
 students learning science in a second language.  


Our research question addresses how new content is elaborated and negotiated in classroom 
 activities through various semiotic resources.  


2  Theoretical framework  


Our theories emanate from social semiotics (Halliday & Matthiessen, 2004; Jewitt, 2016; Kress, 2010) 
 and pragmatist theory (Dewey, 1938/1997). In social semiotics, the choice of resource for meaning-
 making is viewed as a result of social, cultural and situational factors, including participants and 


available semiotic modes and resources. A central concept for our analyses is the notion of ‘affordance’ 
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(Gibson, 1977; Kress, 2010), here defined as the potential for meaning-making or potentials and 
 limitations of the resources used (Kress, 2010).  


Dewey’s (1938/1997) principle of continuity implies that earlier experiences are reconstructed 
 and transformed from a purpose, having consequences for meaning-making in the present and future 
 situations. Accordingly, science meaning-making is continuous, however, not always taking the route 
 intended by a teacher (Jakobson, 2008; Lave, 1996; Wickman, 2006). Continuity can be seen in how 
 students interact and proceed in situated action, using language and other resources.  


3  Research methods 


We present results from three multilingual classrooms in three different schools, two physics classrooms 
 (students aged 11-12 and 14-15) and one biology classroom (students aged 14-15 years). The schools 
 are linguistically and culturally diverse, located in suburbs. Most of the students are multilingual with 
 varied proficiencies in Swedish.  


The lessons deal with the units Sound, Measuring time and the Human body. Data consist of 
 video/audio recordings, digital photographs and students’ written texts. The project adheres to the 
 ethical principles outlined by the Swedish Research Council (2011).  


Data is analysed through multimodal analysis by the use of systemic functional linguistics (SFL) 
 and Dewey’s principle of continuity.  


We describe the overall design of the lessons according to a number of activities that were 
 noted. For each activity, we specify the semiotic resources used, including multimodal  


ensembles, that is, combinations of resources in different semiotic modes forming an entity (Jewitt, 
 2016).  


Figur 1. Metafunctions in communication (Halliday 1978; Bergh Nestlog 2012). 


A basis for SFL (Halliday 1978) is the idea that all communication and all resources used in 
 communication can be described through three metafunctions realised simultaneously in all 


communicative events (Figure 1): ideational, textual and interpersonal. Regarding disciplinary discourse, 
 all subjects have developed resources in relation to these dimensions: displaying knowledge (field; 


ideational metafunction), being authoritative (tenor; interpersonal metafunction) and organizing 
 information (mode; textual metafunction). The framework has mainly been used for written texts and 
 needs some adaptation for analyses of classroom interaction (Bergh Nestlog, 2012). Our data is analysed 
 in regard to content (ideational metafunction), how the content is expressed and organised (textual 
 metafunction) and the interpersonal metafunction as to how relations are created through interaction 
 between participants or between participants and the resources used. Regarding the interpersonal 
 metafunction, special focus is on how teachers and students position themselves in relation to the 
 discourse of science, i.e. to what extent they use the authoritative voice of science or more everyday 
 ways of expressing content. Moreover, central to our analyses is to what extent the use of different 
 resources is continuous, or coherent, with the purpose of the activity.  


4  Results 
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Teachers and students used several resources when elaborating and negotiating about content, often in 
 multimodal ensembles. Analyses from all units revealed similar results, although with some difference. 


The following example is from the Sound unit in one classroom:  


-  Ideational metafunction: content was specialised - sound waves and the wave model to explain 
 how sound travels through different media. This content was explained by connections to 
 students’ everyday experiences (throwing a stone in water, which creates waves) or through the 
 scientific wave model. 


  


-  Textual metafunction: content was expressed through various resources and could be more or 
 less specialised, such as spoken exposition combining gestures and specialised concepts like 
 compression vs. expansion in multimodal ensembles or an analogy to standing in a line being 
 pushed.  


-  Interpersonal metafunction: on the one hand students were drawn into the content through 
 questions, inclusive voice and connections to earlier experiences. On the other hand, the 
 teacher used resources in line with science proper. 


Moreover, this lesson was continuous with learning about sound, seen in student’s actions and 
 discussions. Their earlier experiences were reconstructed and transformed in the new situation in line 
 with the teacher’s purpose. Consequently, the students made meaning of the science content.  


4  Discussion and conclusion 


The students were afforded various channels for meaning-making which can be especially beneficial for 
 students learning in their second language. However, an implication of our study is that teachers might 
 need to enhance their awareness of their use of different resources as well as the ways in which they 
 create opportunities for students to make meaning of the science content through a variety of semiotic 
 modes. Possibly, students can benefit from getting opportunities to reason about their observations in 
 small groups or whole class, and from receiving instructions about both how and what to discuss. 


Furthermore, students would also benefit from discussions about modal affordances and how different 
 resources are related in a given situation. Such discussions can promote continuity between the purpose 
 of the activity and the actual meaning-making. Also, through such discussions, students can develop 
 their disciplinary literacy, in this case learning science, expressed through competent action in the 
 science classroom and communicating through different modes. 
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Abstract 


Technology has been a compulsory subject in the Swedish school curriculum since 1980. However, many 
 primary school teachers say that they do not feel comfortable with teaching technology. This often 
 results in a teaching time that is a (too) small part of the total teaching time of science and technology. 


In addition, studies show that pupils probably are not given equivalent education as the syllabi may be 
 interpreted in different ways. With this as a background, we have conducted three research circles 
 under the guidance of researchers, in three municipalities in the Mälardalen region addressing teachers 
 working in preschool class to grade 6. Each circle had up to five participants and had five meetings 
 during a year. Based on the teachers’ own questions and needs we have studied didactic literature 
 connected to the subject technology, discussed the syllabi for technology and different forms of 
 teaching support. Results of the research circles were that the teachers have had time and opportunity 
 to talk technology and find inspiration to try new ideas in their teaching. They experienced opportunities 
 to work with a subject content linked to the syllabi for technology and ways to integrate technology with 
 other school subjects. 


1  Introduktion 


Teknik har varit ett obligatoriskt ämne i svenska grundskolan sedan 1980 års läroplan. Trots detta har 
 ämnet haft svårt att etablera sig då det ännu saknar tradition som eget ämne och med egen form 
 (Björkholm, 2015). Många lärare som undervisar de lägre åldrarnas elever uppger också att de inte 
 känner sig bekväma med att undervisa i teknik, vilket innebär att ämnet ofta får en för liten del av den 
 totala undervisningen inom naturvetenskap och teknik (Skolinspektionen, 2014). Dessutom visar studier 
 att eleverna med stor sannolikhet inte får likvärdig undervisning eftersom kursplanen tolkas på olika sätt 
 (Bjurulf, 2008; SOU 2010:28; Teknikföretegen & Cetis, 2013). Detta är inte enbart ett svenskt fenomen 
 utan internationella studier påvisar likheter i andra länder (Benson, 2012; Koski, 2014). Detta synliggör 
 ett behov att vidare utbilda lärarna i vad teknikämnet kan ha för innehåll och hur de kan arbeta med 
 teknik i grundskolans lägre åldrar. 


I en tidigare genomförd enkätstudie (Nilsson, Sundqvist, & Gustafsson, 2016) med lärare från tre olika 
 grundskolor i tre olika städer i mälardalsregionen från skolans tidigare år (F-6) noterades att de lärarna 
 har en uppfattning om vad teknik är och innehåller, som rätt väl överensstämmer med vad 


teknikfilosofer och teknikdidaktiker beskriver som teknikens karaktär (Collier-Reed, 2006; DiGironimo, 
 2010; Mitcham, 1994); teknik är produkter eller artefakter, användning av dessa, deras utveckling över 
 tid, kunskap att kunna utveckla och tillverka produkterna samt en lösning på ett problem. Men en något 
 svagare respons erhölls för att teknik är själva produkten eller artefakten, något som även noterats 
 tidigare (Engström & Häger, 2015). En tendens är att uppfatta produkten som teknik först när den 
 används. 


Med syfte att fördjupa kunskapen om hur lärare ser på teknikämnet i skolan, hur de arbetar med det 
 och samtidigt tillsammans utvecklar vår kunskap om teknik i skolan startades tre forskningscirklar i tre 
 olika kommuner i mälardalsregionen med lärare från skolans tidigare år (F-6). 


2  Bakgrund 
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Etableringen av teknik som ämne i svensk skola är relativt nytt. Även om ämnet blev obligatoriskt i och 
 med läroplanen 1980 fick det inte egen kursplan förrän 1994 och kommer få en egen timtilldelning först 
 under 2017 utifrån ett lagt regeringsförslag.  


Även om teknik som praktik följt människan sedan urminnes tider är det med denna korta historia som 
 obligatoriskt ämne i svensk skola förståeligt att det är i en utvecklings- och etableringsfas. Flera studier 
 har gjorts om teknikämnet och särskilt kring teknik i skolans tidiga år. Resultat från dessa påvisar att 
 undervisningen ofta har ett fokus på görandet, skapandet av produkter och artefakter på bekostnad av 
 lärandemål och att läroplanens beskrivna innehåll av teknik fått liten uppmärksamhet av lärarna 
 (Bjurulf, 2008; Jones, Buntting, & de Vries, 2013; Jones & Moreland, 2004). Detta är särskilt 


framträdande bland lärare i de tidiga skolåren (Björkholm, 2015; Blomdahl, 2007; Jones & Moreland, 
 2004; Rennie, 2001) och här framträder ofta svårigheter för lärarna att välja innehåll och forma innehåll 
 i relation till ämnets kursplan. Resultatet kan bli att ämnet inte synliggörs av lärarna och att det av 
 eleverna uppfattas som utan koppling till verkligheten och därför saknar relevans, men även att lärarna 
 inte känner sig kompetenta i sin undervisning och upplever ett tillkortakommande genom bristande 
 kompetens (Skolinspektionen, 2014). 


En väsentlig utgångspunkt i arbete med att skapa kvalitet i teknikundervisning är att enas om vad teknik 
 är. Även om någon konsensus inte finns kring en beskrivning finns ändå, som beskrivits, en stor 


samstämmighet bland teknikfilosofer och teknikdidaktiker (American Association for the Advancement 
 of Science, 1989; DiGironimo, 2010; International Technology Education Association, 2007; Mitcham, 
 1994). Det är också viktigt att kunna identifiera teknikens karaktär i kursplanen för teknikämnet och då 
 både i centralt innehåll och i förmågor (Skolverket, 2011). En annan central utgångspunkt är de 


didaktiska frågorna för undervisningens praktik. Varför man ska undervisa i teknik, där aspekter 
 kopplade till samhället, dess komplexitet och teknikberoende, men även demokratiska perspektiv är 
 viktiga. Men även frågan om vad man ska undervisa, där läroplanens tre rubriker om tekniska lösningar, 
 arbetssätt för utveckling av tekniska lösningar samt teknik, människa, samhälle och miljö ger en utmärkt 
 grund och vägledning. Slutligen hur man ska undervisa, där den didaktiska triangeln, som kan ha olika 
 beskrivningar (Clément, 2006), kan vara en bra utgångspunkt och beskrivas som relationen mellan 
 lärare, elev och teknikämnets innehåll i detta fall. 


Som stöd för lärare i Sverige som arbetar med teknikämnet har Skolverket ett pågående arbete att ta 
 fram material som en insats för fortbildning (Skolverket, 2016). Ett annat sätt där båda parter kan lära är 
 samverkan mellan skola och högskola och vår studie är ett sådant exempel. Som metod för samverkan 
 är forskningscirkeln vald och denna studie undersöker huruvida den genererar resultat som gör den 
 användbar för kompetensutveckling av yrkesverksamma lärare i tidiga skolår i svensk skola. 


En fråga vi ställer oss för denna studie är om forskningscirklar är ett funktionellt arbetssätt för att 
 påverka skolans praktik? I så fall, hur förändras lärarnas syn på och arbete med teknik och teknikämnet i 
 skolan genom forskningscirklarna? En delpresentation av våra resultat från forskningscirklarna har 
 tidigare gjorts (Jonsson, Gustafsson, & Nilsson, 2016), men här ges en fylligare beskrivning av metod och 
 resultat. 


3  Forskningsmetod 


Studien bygger främst på forskningscirkeln som metod. Denna är en inriktning inom deltagarbaserad 
 aktionsforskning, där man genom kvalitativt forskningsarbete söker att nå ökad klarhet och förståelse 
 inom en frågeställning (Stringer, 2007, p. 19). Svaren som erhålls med metoden är knutna till den 
 didaktiska frågan hur, snarare än vad, och kan ge förståelse hur deltagarna uppfattar, tolkar förhåller sig 
 till den fråga man har i fokus (Stringer, 2007, p. 19). Att en forskning är deltagarbaserad beskriver att 
 den bygger på delaktighet där forskare och praktiker ser processen som gemensam (Andersson, 2007, p. 


36). Detta innebar att de som berörs av forskningen är involverade i det utforskande arbetet under hela 
processen och på likvärdiga villkor. Vid deltagarbaserad forskning samverkar forskaren nära praktiken, i 
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detta fall lärarna i forskningscirkeln. Ett växelspel sker där alla parter bidrar till kunskapens 
 framväxande. 


Två skolor valdes ut baserat på de finansieringskrav som fanns för studien. Detta innebar att skolorna 
 måste ingå i det nätverk av övningsskolor som Mälardalens högskola har för sina lärarutbildningars 
 verksamhetsförlagda del. Efter kontakt med berörda rektorer startades tre forskningscirklar, var och en 
 med sin egen forskare från högskolan som cirkelledare. Två var lokaliserade på de utvalda skolorna med 
 av rektor utsedda deltagare. Den tredje cirkeln bedrevs med deltagare från flera skolor på en tredje ort 
 utifrån lärares eget val och engagemang. Varje cirkel hade mellan tre och fem deltagare och planerades 
 för fem möten under ett år. För att dokumentera skeendet och processen vid mötena i forskningscirkeln 
 valdes att göra fältnoter och minnesanteckningar. Att spela in mötena som ljudfil eller videofilm hade 
 kunnat vara ett alternativ, men valdes bort då vi ansåg att det kunde påverka stämning i arbetet och 
 därmed innehållet vid mötena. Cirkelledarna ansvarade för att ta noter under mötena och dessa har 
 distribuerats till cirkeldeltagarna efter varje möte, så de har kunnat verifiera att innehållet i dessa 
 motsvarat vad som avhandlats vid mötena i forskningscirklarna.  


Utöver detta har data samlats in genom en avslutningsenkät efter att forskningscirklarna genomförts. 


Frågorna i dessa formulerades för att fånga in de deltagande lärarnas egna upplevelser av om och hur 
 deras kunskap om teknikämnet i skolan och arbete med undervisning av teknik påverkats av 


forskningscirkeln. 


4  Resultat 


Sammantaget har cirkeldeltagarna en erfarenhetsmässig bakgrund med stor spännvidd, allt från ännu ej 
 examinerade lärare till de som har mångårig erfarenhet. Detta gäller även formell utbildning i teknik. 


Detta parat med att de betonar olika behov gör att deltagarna på ett bra sätt kunde bli varandras 
 resurser, när de själva ringat in behov, som litteraturstudier för att öka teoretisk kunskap om 


teknikämnet och dess didaktik, material att använda i undervisningen, så väl färdigt material som egna 
 förslag, progression i ämnet, bedömning och betyg, samt koppling till andra ämnen. 


Lärarna upplever det som positivt att de har fått tid och möjlighet att diskutera sina frågor i cirklarna och 
 att fått inspiration att prova nya idéer i undervisningen. Dessa har även kunnat kopplas till läroplanens 
 innehåll och beskrivna förmågor. Upplevelser av prövade idéer i undervisningen har sedan diskuterats i 
 cirklarna. Lärarna har beskrivet att litteraturbaserade diskussioner har tydliggjort teknikämnets innehåll, 
 även om en god kunskap fanns inledningsvis. 


Viljan att arbete utvecklande även efter forskningscirkels slut är påtaglig. Detta i diskussioner hur 
 deltagarna lokalt kan sprida sina kunskaper till kollegor på skolorna, hur man kan organisera material att 
 använda i undervisning och göra det tillgängligt för fler, men även en gott exempel där man startat upp 
 en egen intern bokcirkel med teknikdidaktisk litteratur. 


5  Diskussion och slutsatser 


Bland de risker vi förutsåg för projektet ingick svårigheter att kunna planera in träffar i 


forskningscirklarna på grund av problem att frigöra tid för lärare för deras medverkan. Det visade sig att 
 i alla cirklarna har vi haft svårt att kunna planera in mötesdagar med lärarna. Inbokade möte har också 
 fått ändrats. 


Skälen för att planeringen av träffarna i tiden fått ändras har varit högst legitima; andra skolaktiviteter 
 som måste prioriteras eller sjukdom, men ger samtidigt en bild av en pressad situation i skolan där tid 
 som resurs för kompetensutveckling inte har så hög prioritet som lärarna kanske skulle önska.  


Vi har också förstått att fler lärare skulle önskat kunna delta i forskningscirklarna, men det har varit svårt 
att frigöra tid för dem för deras medverkan. Flera följde fortbildningskurser i andra ämnen upphandlade 
av Skolverket eller har andra kompetensutvecklingsinsatser som har fått förtur. 
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