
�D�e�s�i�g�n� �R�e�s�e�a�r�c�h� �S�o�c�i�e�t�y� �(�L�o�n�d�r�e�s�)�.

�P�r�o�c�e�e�d�i�n�g�s� �o�f� �D�R�S� �2�0�1�8
�I�n�t�e�r�n�a�t�i�o�n�a�l� �C�o�n�f�e�r�e�n�c�e�:
�C�a�t�a�l�y�s�t� �7�.

�C�r�i�s�t�i�a�n�o� �S�t�o�r�n�i�,� �K�e�e�l�i�n� �L�e�a�h�y�,� �M�u�i�r�e�a�n�n
�M�c�M�a�h�o�n�,� �P�e�t�e�r� �L�l�o�y�d� �y� �E�r�i�k� �B�o�h�e�m�i�a�.

�C�i�t�a�:
�C�r�i�s�t�i�a�n�o� �S�t�o�r�n�i�,� �K�e�e�l�i�n� �L�e�a�h�y�,� �M�u�i�r�e�a�n�n� �M�c�M�a�h�o�n�,� �P�e�t�e�r� �L�l�o�y�d� �y� �E�r�i�k
�B�o�h�e�m�i�a� �(�2�0�1�8�)�.� �P�r�o�c�e�e�d�i�n�g�s� �o�f� �D�R�S� �2�0�1�8� �I�n�t�e�r�n�a�t�i�o�n�a�l� �C�o�n�f�e�r�e�n�c�e�:
�C�a�t�a�l�y�s�t� �7�.� �L�o�n�d�r�e�s�:� �D�e�s�i�g�n� �R�e�s�e�a�r�c�h� �S�o�c�i�e�t�y�.

�D�i�r�e�c�c�i�ó�n� �e�s�t�a�b�l�e�:� �h�t�t�p�s�:�/�/�w�w�w�.�a�a�c�a�d�e�m�i�c�a�.�o�r�g�/�d�e�l�.�g�i�o�r�g�i�o�.�s�o�l�f�a�/�1�8�3

�A�R�K�:� �h�t�t�p�s�:�/�/�n�2�t�.�n�e�t�/�a�r�k�:�/�1�3�6�8�3�/�p�a�9�s�/�b�s�s

�E�s�t�a� �o�b�r�a� �e�s�t�á� �b�a�j�o� �u�n�a� �l�i�c�e�n�c�i�a� �d�e� �C�r�e�a�t�i�v�e� �C�o�m�m�o�n�s�.
�P�a�r�a� �v�e�r� �u�n�a� �c�o�p�i�a� �d�e� �e�s�t�a� �l�i�c�e�n�c�i�a�,� �v�i�s�i�t�e
�h�t�t�p�s�:�/�/�c�r�e�a�t�i�v�e�c�o�m�m�o�n�s�.�o�r�g�/�l�i�c�e�n�s�e�s�/�b�y�-�s�a�/�4�.�0�/�d�e�e�d�.�e�s�.

�A�c�t�a� �A�c�a�d�é�m�i�c�a� �e�s� �u�n� �p�r�o�y�e�c�t�o� �a�c�a�d�é�m�i�c�o� �s�i�n� û��n�e�s� �d�e� �l�u�c�r�o� �e�n�m�a�r�c�a�d�o� �e�n� �l�a� �i�n�i�c�i�a�t�i�v�a� �d�e� �a�c�c�e�s�o
�a�b�i�e�r�t�o�.� �A�c�t�a� �A�c�a�d�é�m�i�c�a� �f�u�e� �c�r�e�a�d�o� �p�a�r�a� �f�a�c�i�l�i�t�a�r� �a� �i�n�v�e�s�t�i�g�a�d�o�r�e�s� �d�e� �t�o�d�o� �e�l� �m�u�n�d�o� �e�l� �c�o�m�p�a�r�t�i�r� �s�u
�p�r�o�d�u�c�c�i�ó�n� �a�c�a�d�é�m�i�c�a�.� �P�a�r�a� �c�r�e�a�r� �u�n� �p�e�rû��l� �g�r�a�t�u�i�t�a�m�e�n�t�e� �o� �a�c�c�e�d�e�r� �a� �o�t�r�o�s� �t�r�a�b�a�j�o�s� �v�i�s�i�t�e�:
�h�t�t�p�s�:�/�/�w�w�w�.�a�a�c�a�d�e�m�i�c�a�.�o�r�g�.

https://www.aacademica.org/del.giorgio.solfa/183
https://n2t.net/ark:/13683/pa9s/bss
https://creativecommons.org/licenses/by-sa/4.0/deed.es
https://creativecommons.org/licenses/by-sa/4.0/deed.es




This page is intentionally left blank. 







DRS Special Interest Groups 
Design for Behaviour Change 
Design for Health, Wellbeing and Happiness 
Design Management 
Design Pedagogy 
Design for Sustainability  
Design for Tangible, Embedded and Networked Technologies 
Experiential Knowledge 
Inclusive Design  
Objects, Practices, Experiences, Networks 

DRS International Conference Series 
DRS 2002 London; DRS 2004 Melbourne; DRS 2006 Lisbon; DRS 2008 Sheffield; DRS 2010 Montreal; DRS 2012 Bangkok; 
DRS 2014 Umeå; 2016 Brighton 



DRS 2018 Programme Committee 

Conference Chairs 
Keelin Leahy, University of Limerick, Ireland 
Muireann McMahon, University of Limerick, Ireland 

Conference Co-Chairs 
Eamon Spelman, Limerick Institute of Technology, Ireland 
Adam de Eyto, University of Limerick 

Programme Committee 
Cristiano Storni, University of Limerick, Ireland (Committee Co-Chair) 
Peter Lloyd, Professor of Design, University of Brighton, UK (Committee Co-Chair) 
Simon O' Rafferty, University of Limerick, Ireland 
Rebecca Cain, Loughborough University, UK 
Keelin Leahy, University of Limerick, Ireland 
Stella Boess, Delft University of Technology, The Netherlands 
Muireann McMahon, University of Limerick, Ireland 
Erik Bohemia, Loughborough University, UK 

Conversations Committee 
Sharon Prendeville, Loughborough University London (Committee Chair) 
Nora O' Murchú, University of Limerick, Ireland 
Abigail Durrant, School of Design, Northumbria University 
Keelin Leahy, University of Limerick, Ireland 

Workshops Committee 
Louise Kiernan, University of Limerick, Ireland (Committee Chair) 
Eamon Spelman, Limerick School of Art and Design, Ireland 
Dermot McInerney, University of Limerick, Ireland 
Denise McEvoy, IADT, Ireland 
Trevor Hogan, CIT, Ireland 
Muireann McMahon, University of Limerick, Ireland 

Publicity and Public Relations Committee 
Gabriela Avram, University of Limerick, Ireland (Committee Chair) 
Muireann McMahon, University of Limerick, Ireland 
Eamon Spelman, Limerick School of Art and Design, Ireland 

Conference Experience Committee 
Deborah Tudge, University of Limerick, Ireland 
Diarmaid Lane, Ireland (Committee Chair) 
Eamon Spelman, Limerick School of Art and Design, Ireland 
Keelin Leahy, University of Limerick, Ireland 
Beinean Conway, University of Limerick, Ireland 
Eoin White, University of Limerick, Ireland 
Bernard Hartigan, University of Limerick, Ireland 
Joe Lane, Limerick School of Art and Design, Ireland 



PhD by Design Committee 
Trevor Hogan, Crawford College of Art & Design, CIT, Ireland (Committee Co-Chair) 
Yekta Barkirlioglu, University of Limerick, Ireland 
Denise McEvoy, IADT, Ireland (Committee Co-Chair) 
Alison Thomson, Goldsmiths University, UK 
Maria Portugal, Goldsmiths University, UK 
Søren Rosenbak, Umeå Institute of Design, Sweden 
 
DRS Special Interest Group Chairs 
Erik Bohemia, Loughborough University, UK 
Rebecca Cain, Loughborough University, UK 
Hua Dong, Tongji University, China 
Tom Fisher, Nottingham Trent University, UK 
Sarah Kettley, Nottingham Trent University, UK 
Kristina Niedderer, University of Wolverhampton, UK 
Nithikul Nimkulrat, Estonian Academy of Arts, Talinn  
Michael Tovey, Coventry University, UK 
Rhoda Trimmingham, Loughborough University, UK 
 
  





Ana Correia de Barros, Fraunhofer AICOS, Portugal 
Paul Coulton, Lancaster University, United Kingdom 
Alma Leora Culén, University of Oslo, Norway 
Sarah Davies, Nottingham Trent University, United Kingdom 
Cees de Bont, Hong Kong Polytechnic University, Hong Kong 
Adam de Eyto, University of Limerick, Ireland 
Amalia de Götzen, Aalborg Unversity Copenhagen, Denmark 
Jotte De Koning, TU Delft, Netherlands 
Christine De Lille, Delft University of Technology, Netherlands 
João de Souza Leite, State University of Rio de Janeiro, Brazil 
Federico Del Giorgio Solfa, National University of La Plata, Argentina 
Claudio Dell'Era, Politecnico di Milano, Italy 
Halime Demirkan, Bilkent University, Turkey 
Andrew D. DeRosa, City University of New York, United States 
Emma Louise Dewberry, The Open University, United Kingdom 
Ingvild Digranes, Western Norway University of Applied Sciences, Norway 
Orsalia Dimitriou, Central Saint Martins, United Kingdom 
Judith Marlen Dobler, University Potsdam, Germany 
Hua Dong, Tongji University, China 
Steven Dorrestijn, Saxion, Netherlands 
Kees Dorst, UTS, Australia 
Michelle D. Douglas, Griffith University, Australia 
Emilia Duarte, Universidade Europeia, Portugal 
Alex Duffy, University of Strathclyde, United Kingdom 
Delia Dumitrescu, University of Borås, Sweden 
Abigail Durrant, Northumbria University, United Kingdom 
Thomas Dykes, Northumbria University, United Kingdom 
Elizabeth Edwards, Lancaster University, United Kingdom 
Wouter Eggink, University of Twente, Netherlands 
Pirjo Elovaara, Blekinge Institute of Technology, Sweden 
Bianca Elzenbaumer, Leeds College of Art, United Kingdom 
Stuart Gerald English, Northumbria University, United Kingdom 
Alpay Er, Ozyegin University, Turkey 
Ozlem Er, Istanbul Technical University, Turkey 
Carolina Escobar-Tello, Loughborough University, United Kingdom 
Juhyun Eune, Seoul National University, South Korea 
Mark Evans, Loughborough University, United Kingdom 
Ignacio Farias, HU Berlin, Germany 
Luke Feast, Design Researcher, New Zealand 
Jonathan Joseph Felix, School of Business and Computer Science, Trinidad and Tobago 
Tom Fisher, Nottingham Trent University, United Kingdom 
Karen Fleming, Ulster University, United Kingdom 
Kate Tanya Fletcher, University of the Arts London, United Kingdom 
Laura Forlano, Illinois Institute of Technology, United States 
Lois Frankel, Carleton University, Canada 
Biljana C. Fredriksen, University College of Southeast Norway, Norway 
Aija Freimane, Art Academy of Latvia, Latvia 
Jonas Fritsch, IT University of Copenhagen, Denmark 
Daniel G. Cabrero, University of West London, United Kingdom 
Edward Gardiner, University of Warwick, United Kingdom 
Philippe Gauthier, Université de Montréal, Canada 
Ayse Idil Gaziulusoy, Aalto University, Finland 
Koray Gelmez, Istanbul Technical University, Turkey 
Georgi V. Georgiev, University of Oulu, Finland 
Elisa Giaccardi, Delft University of Technology, Netherlands 
Ylva Gislén, Lund University, Sweden 
Colin Gray, Purdue University, United States 
Camilla Groth, University of Southeast Norway, Finland 
Marte Sørebø Gulliksen, Telemark University College, Norway 
Ian Gwilt, University of South Australia, Australia 
Penny Hagen, Auckland Council, New Zealand 
Chris Hammond, IBM, United States 
David Hands, Lancaster University, United Kingdom 



Nicolai Brodersen Hansen, Eindhoven University of Technology, Netherlands 
Preben Hansen, Stockholm University, Sweden 
Robert Harland, Loughborough University, United Kingdom 
Dew Harrison, University of Wolverhampton, United Kingdom 
Juha Hartvik, University in Vaasa, Finland 
Anders Haug, University of Southern Denmark, Denmark 
Tero Heikkinen, independent / University of the Arts Helsinki, Finland 
Tincuta Heinzel, Loughborough University, United Kingdom 
Paul Hekkert, Delft University of Technology, Netherlands 
Ricardo Hernandez, University of the Andes, Colombia 
Ann Heylighen, KU Leuven, Belgium 
Sue Hignett, Loughborough University, United Kingdom 
Clive Hilton, Coventry University, United Kingdom 
Trevor Hogan, Cork Institute of Technology, Ireland 
Michael Hohl, Anhalt University of Applied Sciences, Germany 
Lara Houston, NYUAD, United Kingdom 
Chung-Ching Huang, National Taiwan University, Taiwan 
Karl Hurn, Loughborough University, United Kingdom 
Salvatore Iaconesi, La Sapienza Università di Roma, Italy 
Elaine Marie Igoe, University of Portsmouth, United Kingdom 
Nanna Inie, Aarhus University, Denmark 
Lilly C. Irani, UC San Diego, United States 
Terry Irwin, Carnegie Mellon University, United States 
Deepa Iyer, SAP, United States 
Jennifer Jacobs, Stanford University, United States 
Robert Jerrard, Birmingham City Univ./Manchester Metropolitan Univ., United Kingdom 
Wolfgang Jonas, Braunschweig University of Art, Germany 
Derek Jones, The Open University, United Kingdom 
Peter Jones, OCAD University, Canada 
Rachel Jones, Instrata, United Kingdom 
Li Jönsson, The Royal Danish Academy of Fine Arts, Denmark 
Sabine Junginger, Hertie School of Governance, Germany 
Faith Kane, Massey University, New Zealand 
Alen Keirnan, Swinburne University of Technology, Australia 
Tobie Kerridge, Goldsmiths, University of London, United Kingdom 
Mahmoud Keshavarz, Uppsala University, Sweden 
Sarah Kettley, The University of Edinburgh, United Kingdom 
Guy Keulemans, UNSW Art & Design, Australia 
Louise Brigid Kiernan, University Limerick, Ireland 
Jinsook Kim, Georgian Court University, United States 
Holger Klapperich, University Siegen, Germany 
Maaike Kleinsmann, TU Delft, Netherlands 
Gideon Kossoff, Carnegie Mellon University, United States 
Ksenija Kuzmina, Loughborough University London, United Kingdom 
Tarja-Kaarina Laamanen, University of Tampere, Finland 
Sotiris Lalaounis, University of Exeter Business School, United Kingdom 
John Z. Langrish, Salford University, United Kingdom 
Keelin Leahy, University of Limerick, Ireland 
Ji-Hyun Lee, KAIST, South Korea 
Renata Marques Leitão, OCAD University, Canada 
Pierre Levy, Eindhoven University of Technology, Netherlands 
Rungtai Lin, National Taiwan University of Arts, Taiwan 
Stephen Little, Asia Pacific Technology Network, United Kingdom 
Sylvia Liu, Hong Kong Polytechnic University, Hong Kong 
Peter Lloyd, University of Brighton, United Kingdom 
Dan Lockton, Carnegie Mellon University, United States 
Vicky Lofthouse, Loughborough University, United Kingdom 
Wei Leong Leon, LOH, Kyushu University, Japan 
Daria A. Loi, Intel Corporation, United States 
Nicole Lotz, The Open University, United Kingdom 
Geke Ludden, University of Twente, Netherlands 
Rohan Lulham, University of Technology Sydney, Australia 
Ole Lund, Norwegian University of Science and Technology, Norway 



Eva Lutnæs, Oslo Metropolitan University, Norway 
Alastair S. Macdonald, Glasgow School of Art, United Kingdom 
Jeremy Micheal Madden, GMIT, Ireland 
Anja Maier, Technical University of Denmark, Denmark 
Maarit Mäkelä, Aalto University, Finland 
Laura Ann Maye, Aalto University, Finland 
Ramia Maze, Aalto University, Finland 
Mike Mcauley, Griffith University, Australia 
Chris McGinley, Royal College of Art, United Kingdom 
Seda McKilligan, Iowa State University, United States 
Muireann McMahon, University of Limerick, Ireland 
Wellington Gomes de Medeiros, Federal University of Campina Grande, Brazil 
Marijke Melles, Delft University of Technology, Netherlands 
Massimo Menichinelli, Aalto University, Finland 
Kamil Michlewski, Human Innovation, United Kingdom 
Paul Micklethwaite, Kingston University, United Kingdom 
Richie Moalosi, University of Botswana, Botswana 
Michael Moore, Ulster University, United Kingdom 
Sarah Morehead, Northumbria University, United Kingdom 
Nicola Morelli, Aalborg University, Denmark 
Mariale Moreno, Cranfield University, United Kingdom 
Andrew Morris, Loughborough University, United Kingdom 
Jeanne-Louise Moys, Reading University, United Kingdom 
Ingrid Mulder, Delft University of Technology, Netherlands 
Tara Mullaney, Veryday, Sweden 
Yukari Nagai, Japan Advanced Institute of Science and Technology, Japan 
Marco Neves, University of Lisbon, Portugal 
Kristina Niedderer, Wolverhampton University, United Kingdom 
Nithikul Nimkulrat, Estonian Academy of Arts, Estonia 
Natalie Nixon, Figure 8 Thinking, LLC, United States 
Lesley-Ann Noel, University of the West Indies, Trinidad and Tobago 
Conall O. Cathain, Past Chairman DRS, Ireland 
Nora O. Murchu, University of Limerick, Ireland 
Simon O'Rafferty, Environmental Protection Agency, Ireland 
Maya Oppenheimer, Royal College of Art, Canada 
Anastasia Katharine Ostrowski, Massachusetts Institute of Technology, United States 
Verena Paepcke-Hjeltness, Iowa State University, United States 
Aditya Pawar, Umeå Institute of Design, Sweden 
Carlos Peralta, University of brighton, United Kingdom 
Oscar Person, Aalto University, Finland 
Ann Petermans, Hasselt University, Belgium 
Bruna Beatriz Petreca, Delft University of Technology, Netherlands 
Ida Nilstad Pettersen, Norwegian University of Science and Technology, Norway 
Mike Phillips, Plymouth University, United Kingdom 
Silvia Pizzocaro, Politecnico di Milano, Italy 
Philip Plowright, Lawrence Technological University, United States 
Anna Pohlmeyer, Delft University of Technology, Netherlands 
Tiiu R. Poldma, University of Montreal, Canada 
Vesna Popovic, Queensland University of Technology, Australia 
Mia Porko-Hudd, Åbo Akademi university, Finland 
Emmi Pouta, Aalto University, Finland 
Douglas Powell, IBM, United States 
Wilson Silva, Prata, Sidia, Brazil 
William Prindle, Iowa State University, United States 
Sebastien Proulx, The Ohio State University, United States 
Charlie Ranscombe, Swinburne University of Technology, Australia 
Muralidhar Krishna, Reddy, CMR University, India 
Janne Beate Reitan, Oslo and Akershus University College, Norway 
Dina Riccò, Politecnico di Milano, Italy 
Kirstine Riis, USN, Norway 
Paul Rodgers, Lancaster University, United Kingdom 
Iyubanit Rodriguez, Pontificia Universidad Católica de Chile, Chile 
Maria Isabel Rodrigues Ferradas, Universidad de Navarra, Spain 



Valentina Rognoli, Politecnico di Milano, Italy 
Robin Roy, The Open University, United Kingdom 
Daniel Saakes, Kaist, South Korea 
Noemi Maria Sadowska, University of the Arts London, United Kingdom 
Fatina Saikaly, Co-Creando, Italy 
Mira Sanders, KU Leuven, Belgium 
Joni Elaine Saylor, IBM, United States 
Laura Scherling, Columbia University Teachers College, United States 
Jane Scott, The University of Leeds, United Kingdom 
James Self, Ulsan National Institute of Science and Technology, South Korea 
Nick Senske, Iowa State University, United States 
Anna Seravalli, Malmö University, Sweden 
Birger Sevaldson, Oslo School of Architecture and Design, Norway 
Sharon Prendeville, Loughborough University, United Kingdom 
Matt Sinclair, Loughborough University, United Kingdom 
Andrea Mae Siodmok, Cabinet Office, United Kingdom 
Kin Wai Michael Siu, The Hong Kong Polytechnic University, Hong Kong 
Froukje Sleeswijk Visser, TU Delft, Netherlands 
Anne Solberg, University College of Southeast Norway, Norway 
Ricardo Sosa, Auckland University of Technology, New Zealand 
Omar Sosa-Tzec, University of Michigan, United States 
Chris Speed, University of Edinburgh, United Kingdom 
Eamon Spelman, Limerick School of Art and Design, Ireland 
Jak Spencer, The Sound HQ, United Kingdom 
Nicholas Spencer, Northumbria University, United Kingdom 
Gabriella Spinelli, Brunel University London, United Kingdom 
Kay Stables, Goldsmiths, University of London, United Kingdom 
Åsa Ståhl, Linnaeus University, Sweden 
Liesbeth Stam, KU Leuven, Netherlands 
Pieter Jan Stappers, Delft University of Technology, Netherlands 
Molly Steenson, Carnegie Mellon University, United States 
Shanti Sumartojo, RMIT University, Australia 
Kärt Summatavet, Aalto University, Estonia 
Qian Sun, Royal College of Art, United Kingdom 
Gunnar Swanson, East Carolina Unviersity, United States 
Richard Ben, Sweeting, University of Brighton, United Kingdom 
Hsien-Hui Tang, National Taiwan University of Science and Technology, Taiwan 
Sarah Teasley, Royal College of Art, United Kingdom 
Andris Teikmanis, Art Academy of Latvia, Latvia 
Ida Telalbasic, Loughborough University London, United Kingdom 
Martijn ten Bhomer, Xi'an Jiaotong-Liverpool University, China 
Mathilda Tham, Linnaeus University, Sweden 
Alison Thomson, Goldsmiths, United Kingdom 
Clementine Thurgood, Swinburne University of Technology, Australia 
Sebnem Timur Ogut, Istanbul Technical University, Turkey 
Mike Tovey, Coventry University, United Kingdom 
Katherine Sarah Townsend, Nottingham Trent University, United Kingdom 
Rhoda Trimingham, Loughborough University, United Kingdom 
Nynke Tromp, TU Delft, Netherlands 
Emmanuel Tsekleves, Lancaster University, United Kingdom 
Helen Day Fraser, Emily Carr University of Art + Design, Canada 
Louise Valentine, University of Dundee, United Kingdom 
Mieke van der Bijl-Brouwer, University of Technology Sydney, Australia 
Johann van der Merwe, Independent Researcher (Retired Academic), South Africa 
Mascha Cecile van der Voort, University of Twente, Netherlands 
Karel van der Waarde, Graphic Design Research, Belgium 
Nicholas Vanderschantz, University of Waikato, New Zealand 
Theodora Vardouli, McGill University, Canada 
Luis Arthur Vasconcelos, Universidade Federal de Pernambuco, Brazil 
Arno Verhoeven, The University of Edinburgh, United Kingdom 
Stéphane Vial, University of Nîmes, France 
Susann Vihma, Aalto University, Finland 
Bettina von Stamm, Innovation LeadershipForum, United Kingdom 



Sue Walker, Reading University, United Kingdom 
Matthew Watkins, Nottingham Trent University, United Kingdom 
Penelope Eugenia, Webb, Midnight Commercial, United States 
Renee Wever, Linköping University, Sweden 
Mikael Wiberg, Umea University, Sweden 
Danielle Wilde, SDU, Denmark 
Alex Wilkie, Goldsmiths, University of London, United Kingdom 
Alex Williams, Kingston University, United Kingdom 
Heather Wiltse, Umeå University, Sweden 
Christian Woelfel, TU Dresden, Germany 
Martin Woolley, Coventry University, United Kingdom 
Artemis Yagou, Deutsches Museum Munich, Germany 
Joyce S.R. Yee, Northumbria University, United Kingdom 
Salu Ylirisku, Aalto University, Finland 
Robert Anthony Young, Northumbria University, United Kingdom 
Amit Zoran, The Hebrew University of Jerusalem, Israel 





















http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/








http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/




http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
















 

2634 
 

Dunin-Woyseth, H., & Nielsen, L. M. (2004). From Apprentice to Master: Some Notes on Educating Design 
Scholars and Developing Design Scholarship. In L. M. Nielsen (Ed.), DesignDialog: designforskning i et 
demokratisk perspektiv. HiO-rapport; 2004 nr 22 (pp. 15-26). Oslo: Høgskolen i Oslo, Avdeling for estetiske 
fag. 

Enger, A., Berdahl, G., Campos, C. L., Eikemo, M., Eriksen, A., Espelund, K., . . . Stavem, E. (2013). NOU 2013: 4. 
Kulturutredningen 2014. Oslo. 

Evetts, J. (2003). The Sociological Analysis of Professionalism - Occupational Change in the Modern World. 
International Sociology, 18(2), 395-415.  

Hopmann, S., & Riquarts, K. (2000). Starting a Dialogue: A Beginning Conversation Between Didaktik and the 
Curriculum Traditions. In I. Westbury, S. Hopmann, & K. Riquarts (Eds.), Teaching as a Reflective Practice: 
The German Didaktik Taradition. London: Lawrence Erlbaum Associates. 

Hughes, E. C. (1984). The sociological eye selected papers. New Brunswick, N.J.: Transaction Books. 
KKD. (2003). Den kulturelle skulesekken. St.meld.nr 38 (2002-2003). Oslo: Departementet. 
KKD. (2007). Kulturell skulesekk for framtida. St.meld. nr 8 (2007-2008). Oslo: Departementet. 
Klafki, W. (1997). Kritisk-konstruktiv didaktik. In M. Uljens (Ed.), Didaktik - teori, reflektion och praktik (pp. 215-

228). Lund: Studentlitteratur. 
Lamont, M., & Thévenot, L. (Eds.). (2000). Rethinking Comparative Cultural Sociology: Repertoires of Evaluation 

in France and the United States. Cambridge: Cambridge University Press. 
Larson, M. S. (1977). The rise of professionalism a sociological analysis. Berkeley, Calif.: University of California 

Press. 
Latour, B. (2005). Reassembling the social. An introduction to actor-network-theory. Oxford: Oxford University 

Press. 
Lindqvist, K., & Blomgren, R. (2015). Tensions and dilemmas of cross-sectoral cultural policy: the case of 

Skapande skola, Sweden. In. 
Myhre, R. (2001). Didaktisk basiskunnskap. Oslo: Gyldendal Norsk Forlag. 
Nolin, J. (2008). In search of a new theory of professions. Borås: University of Borås. 
Orfali, A. (2004). Artists working in partnership with schools. London: Arts Council England. 
Schön, D. A. (1995). The reflective practitioner how professionals think in action. Aldershot: Arena. 
Witz, A. (1992). Professions and patriarchy. London: Routledge. 
 
 



http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/


























http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/












https://en.wikiversity.org/wiki/Motivation_and_emotion/Book/2011/Flow






http://www.ks.no/fagomrader/utdanning-og-oppvekst/skole/framtidas-kompetanse/innovasjon-inn-i-skolen/
http://www.ks.no/fagomrader/utdanning-og-oppvekst/skole/framtidas-kompetanse/innovasjon-inn-i-skolen/
https://www.udir.no/kl06/MAT1-04/Hele/Formaal?lplang=http://data.udir.no/kl06/eng
https://www.udir.no/kl06/MAT1-04/Hele/Formaal?lplang=http://data.udir.no/kl06/eng


https://www.udir.no/kl06/NAT1-03/Hele/Formaal?lplang=http://data.udir.no/kl06/eng
https://www.google.no/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjv9smYqoHXAhVDDZoKHWtTCLMQFggnMAA&url=https%3A%2F%2Fwww.udir.no%2Fupload%2Flarerplaner%2FFastsatte_lareplaner_for_Kunnskapsloeftet%2Fenglish%2FArts_and_crafts_subject_curriculum.rtf&usg=AOvVaw1Y2HzjoCpDubpETU_3fr-C
https://www.google.no/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjv9smYqoHXAhVDDZoKHWtTCLMQFggnMAA&url=https%3A%2F%2Fwww.udir.no%2Fupload%2Flarerplaner%2FFastsatte_lareplaner_for_Kunnskapsloeftet%2Fenglish%2FArts_and_crafts_subject_curriculum.rtf&usg=AOvVaw1Y2HzjoCpDubpETU_3fr-C
https://www.google.no/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjv9smYqoHXAhVDDZoKHWtTCLMQFggnMAA&url=https%3A%2F%2Fwww.udir.no%2Fupload%2Flarerplaner%2FFastsatte_lareplaner_for_Kunnskapsloeftet%2Fenglish%2FArts_and_crafts_subject_curriculum.rtf&usg=AOvVaw1Y2HzjoCpDubpETU_3fr-C
https://www.google.no/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjv9smYqoHXAhVDDZoKHWtTCLMQFggnMAA&url=https%3A%2F%2Fwww.udir.no%2Fupload%2Flarerplaner%2FFastsatte_lareplaner_for_Kunnskapsloeftet%2Fenglish%2FArts_and_crafts_subject_curriculum.rtf&usg=AOvVaw1Y2HzjoCpDubpETU_3fr-C
https://www.regjeringen.no/contentassets/da148fec8c4a4ab88daa8b677a700292/en-gb/pdfs/nou201520150008000engpdfs.pdf
https://www.regjeringen.no/contentassets/da148fec8c4a4ab88daa8b677a700292/en-gb/pdfs/nou201520150008000engpdfs.pdf
http://www.uhr.no/ressurser/temasider/innovasjon/uhrs_definisjon_pa_innovasjon


http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/














 

2666 

6.2 Program content, time distribution and data collection methods  
The duration of professional development enables teacher change. Almost all of the recent 
literature on teacher learning and professional development calls for professional development that 
is sustained over time (Garet,2001). Longer activities facilitate in-depth discussion, allow teachers to 
try out new practices in the classroom and obtain feedback on their teaching.  

When teachers engage in joint professional development, they may be able to integrate what they 
learn contributing to a shared professional culture and developing common understanding. At the 
same time an organizational culture that supports reform instruction can facilitate individual change 
efforts. 

The program included five training sessions during a period of seven months, the first and last with 
the participation of international research partners. 

Eight participants were chosen as stakeholders for whom detailed case studies were developed. 
Studying these in-depth cases aimed to map the design process of each participant and their results, 
and also to obtain a qualitative description of their experience, difficulties, needs, and projections in 
each of their specific contexts.  

The training, in addition, considered activities between workshops that participants developed 
individually. These activities provided continuity to the program and maintained the connection and 
interest of the teachers in their respective projects. 

At the end of the last session, each teacher was intreviewed to collect information about their 
experience and the impact of the training program in their pedagogical practices. Based in Garet 
(2001) teachers were asked about aspects such as: discussing their learnings with colleagues or 
administrators who did not attend the activity, and whether they had communication, outside of the 
formal training program, with participants in the activity who teach in other schools. Teachers were 
also asked if they made any changes in their teaching practices after the training program.Table 
three describes the contents, activities and data collected during the duration of the complete 
programme: 

Table 3  Program content and data collection methods. 
Date  Contents / Activities Information collected 
Session 1  
April 2016 

Introductory workshop on design methods focused 
mainly on empathizing about everyday problems 
with the other participants and generating interest 
and motivation. This session counted with the 
participation of two British researchers. 

Questionnaire about understanding of the 
concept of design and applicability in the field of 
education on the part of the participants.  
Photographic and video registration. 

Follow up 
activity 1 

Identify and visualize a problem about the own 
teaching context 

First problem definition and first mind map 
problem 

Session 2  
May 2016 

This workshop focused on problem framing: how to 
identify problems, frame them and collaborate with 
peers in the definition of problems as in the 
envisioning of possible solutions. 

Problem framing and collaboration worksheets, 
about problems identified by peer participants.  
First ideation mental map developed individually 
and with peer feedback to enrich the process.  
 

Follow up 
activity 2 

Planning the test activity, define proposal, 
pedagogical objectives and evaluation activity test Planning and evaluation test 

Session 3  
June 2016 

Workshop focused on communicating the results of 
testing carried out by participants in their specific 
school contexts, collaborate with peers and the 
research team and reformulate their proposals in 
response to the feedback received. 

Questionnaire about understanding of the 
concept of design and applicability in the field of 
education on the part of the participants.  
Focus group to collect experiences, perceptions, 
valuations and ideas of the participants about 
the transfer of the design thinking model. 
Individual worksheets of problem re-framing.  
Second ideation map. 
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Session 4  
August 2016 

Fourth workshop held with the eight selected 
participants for detailed follow up.  
Each teacher revised their design process in 
the course of the workshops and activities 
carried out earlier.  
In addition, there was dialogue and direct 
collaboration with a mentor of the research 
team. Participants reformulated and narrowed 
their proposals, and designed the final 
intervention in conjunction with their peers 
and researchers.  

In-depth interviews with each participant.  
Final problem definition in conjunction with 
experts. 
Design of specific intervention to implement 
in the particular context of each participant. 
Third ideation map. 
 

Session 5  
October 
2016 

Finally in the last workshop, researchers 
reviewed and explained the intention and 
methodology of the training process to the 
teachers.  
They presented the preliminary results of the 
detailed case studies and projected 
collaboratively ideas for future continuity. This 
session counted with the participation of one 
British researcher. The second British 
researcher participated via videoconferencing. 

Evaluation registered by means of a survey 
and a closure activity. 

 

7 Methods of analysis 
Based on the dimensions of design thinking, criteria and indicators applied to the training program 
(detailed in table 2), the analysis is being conducted using the following approach and methods: 

7.1 Problem framing  
Problem framing is being systematized by generating an array with all the problems that the 
participants developed during the training process using the four dimensions previously mentioned: 
manageable, comprehensive, precise, and with potential of solution. The method being used is 
content analysis. 

7.2 Productive collaboration 
Productive collaboration throughout the training program is being analyzed using two data sources; 
the worksheets used by the participants and transcriptions of personal interviews. Methods being 
used are: Thematic Coding Analysis (Robson, 2016) and the recommended analysis suggested by 
Miles and Huberman (1994). These include: coding extracts of written data; labeling them as 
examples of relevant topics for the study; identifying similar phrases, patterns, themes, 
relationships, sequences, differences and between subgroups. Consistencies found in the data will 
be linked to the literature review on professional development, teacher training and design thinking.  
Interviews are being analyzed using meaning interpretation (Kvale & Svend, 2008), and transcripts 
and observation notes are being grouped together under codes with visualization memos. Patterns 
are being grouped according to selected dimensions, criteria and indicators of the design process.  

7.3 Iteration 
Iteration during the design process of each participant is being mapped as it influenced problem 
framing and productive collaboration. 
The following images are examples of the worksheets developed by one of the participants and of 
the analysis posters being developed by the research team. 
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Figure 1 Display of design process by one of the participants. 

 

      
Figure 2 Design process analysis by each participant. 
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Figure 9 Components of revised toolkit 

The revised toolbox with a card set including white, transparent and problem cards is shown in 
Figure 10. 

 
Figure 10 Revised toolbox for activity 
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Drawings can be used in a similar manner to cut out pieces from the paint samples. The students use 
a marquee tool suitable for selecting an irregular shape or area, such as the magic wand tool or 
quick selection tool, and select a particular area of the drawing. They use that selection to mask out 
or erase the parts of the paint sample layer outside this area. They can keep only the lines from the 
drawing layer by marking and erasing the paper parts or use blending modes that subtract the light 
parts of the layer. They should feel free to experiment with blending modes on the other layers as 
well, to create new and exciting effects. Figure 2 show two finished products from such a process. 

 
Figure 2 Left: Digital collage assembled from paint samples cut in triangular shapes. Right: Digital collage assembled from a 
drawing and a paint sample. 

2.2 From photo to cross-stitch embroidery 
This project emphasises the craft part, but the digital work is essential to get started, as this is where 
the pattern for the cross-stitch is made. 
The students use a photo of their own choice, preferably one with a simple motif. They should 
ensure that the photo is not protected by copyright and that they can freely do their own work 
based on it. To make a clean and simple cross-stitch pattern, some of the details should be edited 
out, and the number of colours reduced in a photo editing software of their choice, such as GIMP or 
Photoshop. If the image size is very large, it should be reduced to less than 1 MB. 
Once the picture is ready, it is simply uploaded on the free web application KnitPro by Microrevolt. 
This translates the image into patterns for knitting, crocheting or cross-stitch embroidery. A cross-
stitch pattern, as well as a finished embroidery, is shown in Figure 3. While uploading, the students 
must select which kind of pattern they want (in this case, cross-stitch) and choose among three 
sizes. It is worth noting that all three sizes are quite large for beginners. It is possible to cut the 
pattern into smaller pieces and divide them among the youngsters, so that each of them makes one 
segment, all of which are later assembled into a larger picture. 
KnitPro generates a cross-stitch pattern based on a photo. Even though the photo has a reduced 
number of colours, the pattern may contain more colours. It may therefore be necessary to tweak 
the pattern while embroidering in order to decrease the number of colours and not overcomplicate 
the work. 
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Figure 1 Students interacting with the AR app 

Questions posed by the faculty during this period appeared to be more positively responded to. 
After the initial excitement and the students had calmed down the lecture continued. It was 
interesting to note that their attention appeared to be enhanced as whenever a new slide appeared 
with an AR icon they would immediately get out their phones and try the app again. The interaction 
with the AR app allowed students to view additional image overlays (see figure 2) or video overlays 
(see figure 3). The AR intervention also worked on images from their text book so this encouraged 
more collaborative discussions in the lecture as many students shared a text book. A major 
advantage of augmenting the text book was the additional interactivity. Students could manipulate 
the AR 3D model by rotating the book or tilting the pages to experience the AR content from 
different positions (see figure 4). This interaction with the text book appeared to help establish 
common ground and served as a discussion point amongst the students. 
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ABr L1 4.67 4.33 4.83 4.83 5.67 5.33 5.17 5.50 4.83 4.83 5.00 5.00 59.99 

ABr L2 4.33 4.00 3.83 4.00 4.67 3.67 4.67 5.33 4.33 4.17 4.50 3.50 51.00 

ABr L3 3.33 3.67 3.17 3.33 3.33 2.50 3.33 3.17 3.17 3.00 2.33 2.83 37.16 

AC L1 4.67 4.67 3.83 4.83 5.00 5.17 5.00 4.33 4.83 4.00 3.67 3.50 53.50 

AC L2 4.67 4.83 4.17 4.67 4.67 4.67 4.67 5.00 4.50 4.50 4.67 4.17 55.19 

AC L3 2.67 3.00 2.50 3.50 3.67 3.67 3.83 3.33 3.83 3.17 2.33 2.50 38.00 

PPS L1 4.00 3.50 3.83 3.50 3.33 2.50 2.67 3.50 2.33 3.67 4.17 3.00 40.00 

PPS L2 3.17 3.00 2.83 3.17 2.83 1.83 2.67 3.00 2.00 2.83 2.33 2.50 32.16 

PPS L3 4.50 4.50 4.50 3.83 3.50 3.17 5.17 4.83 4.83 4.17 4.33 4.17 51.50 

SD L1 4.83 4.50 4.33 4.33 4.83 4.17 5.00 4.83 4.50 4.50 4.17 4.33 54.32 

DS L1 3.50 3.50 3.17 3.50 3.83 3.50 4.00 3.50 3.83 3.00 2.33 2.83 40.49 

DS L2 3.67 3.50 3.17 3.67 3.50 3.67 4.67 4.67 4.00 3.67 3.83 3.33 45.35 

SK L1 3.50 4.00 3.67 3.67 3.67 3.17 3.33 3.67 2.83 3.33 3.17 2.33 40.34 

RW L1 3.83 3.83 3.33 3.83 4.00 3.50 3.17 4.33 2.33 3.50 4.50 3.33 43.48 

RW L2 4.17 4.33 3.67 3.50 3.00 3.00 4.50 5.33 2.83 3.50 3.33 3.17 44.33 

RW L3 4.33 4.33 3.83 3.50 3.00 3.17 4.00 4.67 3.50 3.33 3.83 3.17 44.66 

ABu L1 3.17 3.50 2.67 3.83 4.33 4.00 4.33 4.33 3.50 3.83 3.67 3.33 44.49 

ABu L2 4.00 4.00 3.67 4.00 4.17 4.17 4.00 4.33 3.17 4.50 5.00 3.33 48.34 

FS L1 5.17 5.00 5.00 5.17 5.17 5.17 4.50 5.00 4.33 4.67 4.67 4.33 58.18 

FS L2 3.83 3.83 3.67 3.17 2.5 2.67 3.17 4.83 1.17 2.50 3.33 2.33 37.00 
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Figure 4 Combined rating of qualities by student (Acronym given) at each level 

 
Figure 5 Combined rating of qualities across levels 

Figure 5 shows a very light general downwards trend of assessment with increasing levels of study. 
The median in level 2 is even slightly higher than level 1 (45 in L2 compared to 44 in L1). Comparing 
the Mean produces clearer results, with 48 at level 1, 45 at level 2 and 43 at level 3. Level 3 produces 
the lowest overall quality scores.  
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