Design Research Society

DRS Digital Library
DRS Conference Volumes

DRS Conference Volumes

24-9-2021

Learn X Design 2021: Engaging with Challenges in Design
Education (Volume 4)
Erik Bohemia
Oslo Metropolitan University, Norway

Liv Merete Nielsen
Oslo Metropolitan University, Norway

Lusheng Pan
Shandong University of Art & Design, China

Naz A G Z Börekçi
Middle East Technical University, Turkey

Yang Zhang
Shandong University of Art & Design, Jinan, China

Follow this and additional works at: https://dl.designresearchsociety.org/conference-volumes
Part of the Art and Design Commons, and the Higher Education Commons

Citation
Bohemia, E., Nielsen, L., Pan, L., Börekçi, N. A., and Zhang, Y. (eds.) (2021) Learn X Design 2021: Engaging
with Challenges in Design Education (Volume 4), 24-26 September, Shandong University of Art & Design,
Jinan, China, Design Research Society. https://doi.org/10.21606/drs_lxd2021.004

This Book is brought to you for free and open access by the DRS Conference Volumes at DRS Digital Library. It has
been accepted for inclusion in DRS Conference Volumes by an authorized administrator of DRS Digital Library. For
more information, please contact dl@designresearchsociety.org.

VOLUME 4

PROCEEDINGS
DRS LEARNxDESIGN 2021
Engaging with Challenges in Design Education

6th International Conference
for Design Education Researchers
24–26 September 2021
Jinan|China

Editors
Erik Bohemia
Liv Merete Nielsen
Lusheng Pan
Naz A.G.Z. Börekçi
Yang Zhang

Proceedings of the DRS LEARN X DESIGN 2021
6th International Conference for Design Education Researchers
Engaging with Challenges in Design Education
10th Anniversary of the International Conference for Design Education Researchers
国际设计教育学者大会10周年

Editors
Erik Bohemia
Liv Merete Nielsen
Lusheng Pan
Naz A.G.Z. Börekçi
Yang Zhang

First published 27 December 2021
Update version with corrected ISBNs published on 10 June 2022
Conference Design Identity and Cover Credit: Katja Thorning
Conference Secretary: Jianglong Yu
Zodiac Designs organised by Peiyuan Zhang and Rui Zhang
Zodiac Designers
梁雨荷 Yuhe Liang
郭梦楠 Mengnan Guo
陈 元 Yuan Chen
刘昕昊 Xinhao Liu
姚梦雅 Mengya Yao
吴国强 Guoqiang Wu
纪 青 Qing Ji
赵 亮 Liang Zhao
谭 玲 Ling Tan
郭 萌 Meng Guo

杨迪凯 Dikai Yang
张东京 Dongjing Zhang
张博超 Bochao Zhang
赵子悦 Ziyue Zhao
张大立 Dali Zhang
徐晨蕾 Chenlei Xu
纪 青 Qing Ji
刘 鑫 Xin Liu
勇君文 Junwen Yong
柴维倩 Weiqian Chai

陈宇星 Yuxing Chen
朱日能 Rineng Zhu
王 淼 Miao Wang
吴文越 Wenyue Wu
赵子悦 Ziyue Zhao
郑新遥 Xinyao Zheng
陈长社 Changshe Chen
潘 越 Yue Pan
NAUFAN NOORDYANTO

Hannah Korsmeyer
Sucharita Beniwal
Woodrow W. Winchester III
Naz A.G.Z. Börekçi
Fatma Korkut
Gülay Hasdoğan
Arild Berg
Camilla Groth
Fausto Medola
Kate Sellen
Juha Hartvik
Mia Porko-Hudd
Ingvild Digrane
Bryan F. Howell

Jan Willem Hoftijzer
Mauricio Novoa Muñoz
Mark Sypesteyn
Rik de Reuver
Katja Thoring
Nicole Lotz
Linda Keane
Yashar Kardar
Lilyana Yazirlıoğlu
Ayşegül Özçelik
Sarper Seydioglu
Yang Zhang
Ziyuan Wang
Xiang Xia

Editors
Erik Bohemia
Liv Merete Nielsen
Lusheng Pan
Naz A.G.Z. Börekçi
Yang Zhang

Section Editors
Úrsula Bravo
Catalina Cortés
Jeannette LaFors
Fabio Andres Telle
Natalia Allende
Eva Lutnæs
Karen Brænne
Siri Homlong
Hanna Hofverberg
Ingvill Gjerdrum Maus
Laila Belinda Fauske
Janne Beate Reitan
Lesley-Ann Noel
Renata Marques Leitão

©2021 Editors and Authors
All rights reserved. Apart from fair dealing for the purposes of study, research, criticism or review as permitted
under the applicable copyright legislation, no part of this book may be reproduced by any process without
written permission from the authors.
Publisher Design Research Society
admin@designresearchsociety.org
www.designresearchsociety.org
Master digital copy https://learnxdesign.net/lxd2021/drs2021-learnxdesign
Volume 1: 978-1-912294-53-4 (electronic) Volume 1
Volume 2: 978-1-912294-54-1 (electronic) Volume 2
Volume 3: 978-1-912294-55-8 (electronic) Volume 3
Volume 4: 978-1-912294-56-5 (electronic) Volume 4

General Conference International Planning Committee
« Lusheng Pan, Conference General chair, Shandong University of Art & Design, China
« Liv Merete Nielsen, Oslo Metropolitan University, Norway
« Yang Zhang, Shandong University of Art & Design / Nanjing University of the Arts, China
« Erik Bohemia, Oslo Metropolitan University, Norway
« Jianglong Yu, Conference General Secretary, Shandong University of Art & Design, China
International Academic Organising Committee
« Liv Merete Nielsen, Chair, Oslo Metropolitan University, Norway
« Yang Zhang, Shandong University of Art & Design / Nanjing University of the Arts, China
« Naz A G Z Börekçi, Middle East Technical University, Turkey
« Erik Bohemia, Oslo Metropolitan University, Norway
International Scientific Programme Committee
« Liv Merete Nielsen, Chair, Oslo Metropolitan University, Norway
« Erik Bohemia, Co-Chair, Oslo Metropolitan University, Norway
« Katja Thoring, Anhalt University of Applied Sciences, Germany
« Eva Lutnæs, Oslo Metropolitan University, Norway
« Úrsula Bravo, Universidad del Desarrollo, Chile
« Roland M. Mueller, Berlin School of Economics and Law, Germany
« Naz A G Z Börekçi, Middle East Technical University, Turkey
« Lesley-Ann Noel, North Carolina State University, USA
« Yang Zhang, Shandong University of Art & Design / Nanjing University of the Arts, China
« Juha Hartvik, Åbo Akademi University, Finland
« Bryan F. Howell, Brigham Young University, USA
« Arild Berg, Oslo Metropolitan University, Norway
« Yashar Kardar, Middle East Technical University, Turkey
« Derek Jones, The Open University, UK
« Ingvild Digranes, Western Norway University of Applied Sciences, Norway
Patrons of the Conference
« Liv Merete Nielsen, Oslo Metropolitan University Norway
« Janne Beate Reitan, Oslo Metropolitan University, Norway
« Derek Jones, The Open University, UK
« Nicole Lotz, The Open University, UK
International Scientific Panel
« Natalia Allende, Design for Change, Chile
« Sucharita Beniwal, National Institute of Design, Ahmedabad, India
« Arild Berg, Oslo Metropolitan University, Norway
« Erik Bohemia, Oslo Metropolitan University, Norway
« Naz A.G.Z. Börekçi, Middle East Technical University, Turkey
« Karen Brænne, Volda University College, Norway
« Úrsula Bravo, Universidad del Desarrollo, Chile
« Jun Cai, Tsinghua University, China
« Catalina Cortés, Universidad del Desarrollo, Chile
« Ingvild Digranes, Western Norway University of Applied Sciences, Norway
« Laila Belinda Fauske, Oslo Metropolitan University, Norway
« Camilla Groth, University of South East Norway, Norway
« Juha Hartvik, Åbo Akademi University, Finland
« Gülay Hasdoğan, Middle East Technical University, Turkey
« Jan Willem Hoftijzer, Delft University of Technology, The Netherlands
« Hanna Hofverberg, Malmö University, Sweden
« Siri Homlong, Konstfack, University College of Arts, Crafts and Design, Sweden
« Bryan F. Howell, Brigham Young University, USA
« Derek Jones, The Open University, UK
« Yashar Kardar, Middle East Technical University, Turkey
« Linda Keane, AIA & The School of the Art Institute of Chicago, USA
« Fatma Korkut, Middle East Technical University, Turkey
« Hannah Korsmeyer, Monash University, Australia
« Jeannette LaFors, Kelefors Consulting, USA
« Nicole Lotz, The Open University, UK
« Eva Lutnæs, Oslo Metropolitan University, Norway
« Renata Marques Leitão, Cornell University, USA
« Ingvill Gjerdrum Maus, Oslo Metropolitan University, Norway
« Fausto Medola, Sao Paulo State University, Brazil
« Roland Mueller, Berlin School of Economics and Law, Germany & University of Twente, The Netherlands
« Liv Merete Nielsen, Oslo Metropolitan University, Norway
« Lesley-Ann Noel, North Carolina State University, USA
« Mauricio Novoa Muñoz, Western Sydney University, Australia
« Ayşegül Özçelik, Aalborg University, Denmark

i

« Mia Porko-Hudd, Åbo Akademi University, Finland
« Janne Beate Reitan, Oslo Metropolitan University, Norway
« Amos Sculley, Rochester Institute of Technology, USA
« Kate Sellen, OCAD University, Canada
« Sarper Seydioğlu, Middle East Technical University, Turkey
« Andrés Téllez, University of Bogota Jorge Tadeo Lozano, Colombia
« Katja Thoring, Anhalt University, Dessau, Germany
« Arno Verhoeven, University of Edinburgh, UK
« Woodrow W. Winchester, III, University of Maryland, Baltimore County
« Ziyuan Wang, Central Academy of Fine Arts, China
« Lilyana Yazirlıoğlu, Ted University, Turkey
« Yang Zhang, Shandong University of Art & Design / Nanjing University of the Arts, China
« Zhanjun Dong, Shandong University of Art & Design, China
International Scientific Review Panel
« Dilek Akbulut, Gazi University, Turkey
« Bilge Merve Aktaş, Aalto University, Finland
« Natalia Allende, Design for Change Chile, Chile
« L.N. Ece Arıburun Kırca, Istanbul Technical University, Turkey
« F. Zeynep Ata, Izmir Institute of Technology, Turkey
« Asja Aulisio, Politecnico di Torino, Italy
« Kardelen Aysel, Yasar University, Turkey
« Dean Conrad Bacalzo, Wenzhou-Kean University, USA
« Robert Barnes, London Metropolitan University, UK
« Birgit Bauer, HTW Berlin University of Applied Sciences, Germany
« Sucharita Beniwal, National Institute of Design, India
« Audrey Bennett, University of Michigan, USA
« Arild Berg, Oslo Metropolitan University – Oslo Metropolitan University, Norway
« Gizem Bodur, Atilim University, Turkey
« Erik Bohemia, Shandong University of Art & Design, China / Oslo Metropolitan University, Norway
« Naz A G Z Börekçi, Middle East Technical University, Turkey
« Noora Bosch, University of Helsinki, Finland
« Suzie Boss, PBLWorks (National Faculty emeritus), USA
« Karen Braenne, Volda University College, Norway
« Úrsula Bravo, Universidad del Desarrollo, Chile
« Charlie Breindahl, University of Copenhagen, Denmark
« Lore Brosens, University of Ghent, Belgium
« Jun Cai, Tsinghua University, China
« Ece Canli, University of Minho, Portugal
« Jui-Feng Chang, National Cheng Kung University, Taiwan, China
« Christos Chantzaras, Technical University of Munich, Germany
« Fan Chen, Tongji University, China
« JiaYing Chew, University of the Arts London and National University of Singapore, Singapore
« Catalina Cortes, Universidad del Desarrollo, Chile
« Füsun Curaoğlu, Eskişehir Technical University, Turkey
« Bengü Dağlı, Dogus University, Turkey
« Santiago De Francisco Vela, Universidad de los Andes, Colombia
« Juan Alfonso de la Rosa, Universidad Nacional de Colombia, Colombia
« Rik de Reuver, MODYN BV, The Netherlands
« Dekuan Deng, Shandong University of Art & Design, China
« Ingvild Digranes, Western Norway University of Applied Sciences, Norway
« Meng Yue Ding, Tianjin University, China
« Sandra Dittenberger, New Design University, Austria
« Hua Dong, Brunel University London, UK
« Zhanjun Dong, Shandong University of Art & Design, China
« Richard Elaver, Appalachian State University, USA
« Nesrin Ahmed Elmarakbi, Northumbria University, UK
« Özlem Er, Istanbul Bilgi University, Turkey
« Laila Belinda Fauske, Oslo Metropolitan University, Norway
« Laura Ferrarello, Royal College of Art, UK
« Eliana Ferrulli, Politecnico di Torino, Italy
« Stefano Follesa, University of Florence, Italy
« Ge Fu, freelancer, China
« Francesco Galli, IULM university, Italy
« Peng Gao, Shandong University of Art & Design, China
« Koray Gelmez, Istanbul Technical University, Turkey
« Michael Robert Gibson, The University of North Texas, USA
« Emma Gieben-Gamal, University of Edinburgh, UK
« Adela Glyn-Davies, University of Derby, UK
« Gloria Gomez, OceanBrowser Ltd., New Zealand and University of Sydney, Australia
« Gabriele Goretti, Jiangnan University, China

ii

« Colin M. Gray, Purdue University, USA
« Wyn Griffiths, Middlesex University, UK
« Camilla Groth, University of South-Eastern Norway, Finland
« Cansu Günaydın Donduran, Ozyegin University, Turkey
« Selin Gürdere Akdur, Istanbul Bilgi University, Turkey
« David Hands, Lancaster University, UK
« Juha Hartvik, Åbo Akademi University, Finland
« Gülay Hasdoğan, Middle East Technical University, Turkey
« Clive David Hilton, Coventry University, UK
« JanWillem Hoftijzer, Delft Univ. of Technology, The Netherlands
« Hanna Hofverberg, Malmö University, Sweden
« Siri Homlong, Konstfack University of Arts, Sweden
« Bryan F. Howell, Brigham Young University, USA
« Hsu-Chan Hsiao, National Cheng Kung University, Taiwan, China
« Oscar Huerta, Pontificia Universidad Católica de Chile, Chile
« Benjamin Hughes, Beijing Institute of Technology, China
« Marwa Abdulhameed Isa, Bahrain Polytechnic, Bahrain
« Rachel Jane Jahja, RMIT University, Vietnam
« Thessa Jensen, Aalborg University, Denmark
« Min Jiang, National Cheng Kung University, Taiwan, China
« Li Jie, Shandong University of Art & Design, China
« Derek Jones, The Open University, UK
« Yashar Kardar, Middle East Technical University, Turkey
« Linda Keane, School of the Art Institute of Chicago, USA
« Janey Klingelfuss, University of Chester, UK
« Fatma Korkut, Middle East Technical University, Turkey
« Hannah Korsmeyer, Monash University, Australia
« Jeannette Renee LaFors, Kelefors Consulting, USA
« Andreas Lanig, DIPLOMA Hochschule, Germany
« Renata Leitão, Cornell University, USA
« Jia-bao Liang, National Cheng Kung University, Taiwan, China
« Zhengping Liow, Singapore Polytechnic and National University of Singapore, Singapore
« Yuan Liu, Politecnico di Milano, Italy
« Leon Loh, Kyushu University, Japan
« Nicole Lotz, The Open University, UK
« Jennifer Loy, Deakin University, Australia
« Eva Lutnæs, Oslo Metropolitan University, Norway
« Kristina Maria Madsen, Aalborg University Business School, Denmark
« Renae Mantooth, North Carolina State University, USA
« Anastasios Maragiannis, University of Greenwich, UK
« Ingvill Gjerdrum Maus, Oslo Metropolitan University, Norway
« Bree McMahon, University of Arkansas, USA
« Fausto Orsi Medola, Sao Paulo State University, Brazil
« Juan Giusepe Montalvan Lume, Pontifical Catholic University of Peru, Peru
« Roland Maximilian Mueller, Berlin School of Economics and Law, Germany
« Kelly Murdoch-Kitt, The University of Michigan, USA
« Liv Merete Nielsen, Oslo Metropolitan University, Norway
« Lesley-Ann Noel, North Carolina State University, USA
« Mauricio Novoa Muñoz, Western Sydney University, Australia
« Jody Nyboer, Syracuse University, USA
« Anniliina Omwami, University of Helsinki, Finland
« Melis Örnekoğlu Selçuk, Ghent University, Belgium
« Ayşegül Özçelik, Aalborg University, Denmark
« Dalsu Özgen Koçyıldırım, Middle East Technical University, Turkey
« Verena Natalie Paepcke-Hjeltness, Iowa State University, USA
« Meng Pang, Shandong University of Art & Design, China
« Şule Taşlı Pektaş, Baskent University, Turkey
« Stefano Perna, University of Naples Federico II, Italy
« Alejandra Virginia Poblete Pérez, Universidad Tecnológica Metropolitana, Chile
« Mia Johanna Porko-Hudd, Åbo Akademi university, Finland
« Camilo Potocnjak-Oxman, Australian National University, Australia
« Katelijn Quartier, Hasselt University, Belgium
« Gonzalo Raineri, Universidad Finis Terrae, Chile
« Prithvi Raj, Aakaar: Humanistic Co-Design, India
« Noemi Sadowska, University of the Arts London, UK
« Selen Sarıel, Istanbul Bilgi University, Turkey
« Angelika Seeschaaf Veres, OCAD University, Canada
« KM Sellen, OCAD University, Canada
« Bahar Sener-Pedgley, Middle East Technical University, Turkey
« Sarper Seydioğlu, Middle East Technical University, Turkey
« Zhabiz Shafieyoun, University of Illinois Urbana- Champaign, USA

iii

« Linmeng Shan, Bohai University, China
« Saadeddine Shehab, University of Illinois at Urbana-Champaign, USA
« Han Shi, Zhengzhou University of Light Industry, China
« Mengya Shi, Hebei University of Economics and Business, China
« Valentina Sierra Nino, University of Florida, USA
« Liliana Soares, Instituto Politécnico de Viana do Castelo, Portugal
« Anne Solberg, University of South-Eastern Norway, Norway
« Kirsten Bonde Sorensen, Danish School of Media and Journalism, Denmark
« Ricardo Sosa, Auckland University of Technology, New Zealand
« Michal Stefanowski, Academy of Fine Arts in Warsaw, Poland
« Awoniyi Stephen, Texas State University, USA
« Ruth Stevens, UHasselt, Belgium
« Shiping Tang, Nanjing University of The Arts, China
« Andrea Taverna, Politecnico di Milano, Italy
« Anne P. Taylor, School Zone Institute, USA
« Fabio Andres Tellez Bohorquez, Appalachian State University, USA
« Marije ten Brink, Amsterdam University of Applied Sciences and Eindhoven University of Technology, The Netherlands
« Nazli Terzioglu Ozkan, Linköping University, Sweden
« Katja Thoring, Anhalt University, Germany
« Jinliang Tian, Shandong University of Art & Design, China
« Şebnem Timur, Istanbul Technical University, Turkey
« Gülşen Töre Yargın, Middle East Technical University, Turkey
« Canan Emine Ünlü, TED University, Turkey
« Robin Vande Zande, Kent State University, USA
« G. Arno Verhoeven, University of Edinburgh, UK
« Marianne von Lachmann, Pontifícia Universidade Católica do Rio de Janeiro, Brazil
« Stefanie Voß, University of Applied Sciences HTW Berlin, Germany
« Xiaohua Wang, Shan Dong Yingcai University, China
« Zhenzi Wang, Yunnan Arts University, China
« Vanissa Wanick, Winchester School of Art, UK
« Andrea Wilkinson, LUCA School of Arts, Belgium
« Fan Wu, National Cheng Kung University, Taiwan, China
« Lu-Ting Xia, National Cheng Kung University, Taiwan, China
« Artemis Yagou, Deutsches Museum, Germany
« Zeynep Yalman-Yıldırım, Middle East Technical University, Turkey
« Peian Yao, Università Degli Studi Firenze, Italy
« Gizem Yazıcı, Izmir Institute of Technology, Turkey
« Lilyana Yazirlıoğlu, TED University, Turkey
« Derya Yorgancıoğlu, Ozyegin University, Turkey
« Teng-Chin Yu, National Cheng Kung University, Taiwan, China
« Xiaojuan Zhang, Shandong University of Art & Design, China
« Yang Zhang, Shandong University of Art & Design / Nanjing University of the Arts, China
« Jianpeng Zheng, Shandong university of Arts & Design, China
« Xiaojie Zhu, Shandong University of Art & Design, China
Assistants
« Zhen Xu, Shandong University of Art & Design, China
« Xiaojie ZHU, Shandong University of Art & Design, China
« Jueyun Li, Shandong University of Art & Design, China
« Zi Ye, Shandong University of Art & Design, China
« Yinglei Wen, Shandong University of Art & Design, China
« Xiaohui Yang, Shandong University of Art & Design, China
« Xiaojie Lin, Shandong University of Art & Design, China
Interpreters
« Hong Liang, China
« Ning Wang, Qingdao Dingwen Communications, China
« Linlin Qiu, China
« Shan Gao, China
« Yu Ting, Ningbo University of Finance & Economics, China
« Xueqin Wang, Zhong kai University of Agriculture and Engineering, China

iv

Table of Content
Volume 1 | 卷1
10th Anniversary of the International Conference for Design Education Researchers ........................................... 1
Lusheng Pan

Jinan 2021: Engaging with Challenges in Design Education ................................................................................... 3
Erik Bohemia, Liv Merete Nielsen, Naz A.G.Z. Börekçi and Yang Zhang

Ankara 2019 – Insider Knowledge ........................................................................................................................ 30
Naz A.G.Z. Börekçi, Fatma Korkut and Dalsu Özgen Koçyıldırım

London 2017 – The Allure of the Digital and Beyond ........................................................................................... 35
Derek Jones

Chicago 2015 – Education and Design to Enlighten a Citizenry............................................................................ 38
Robin VandeZande

Oslo 2013 – Design Learning for Tomorrow ......................................................................................................... 45
Liv Merete Nielsen

Paris 2011 – Researching Design Education ......................................................................................................... 50
Erik Bohemia

Section 01
Track 01: Design Thinking to Improve Creative Problem solving ......................................................................... 59
Úrsula Bravo, Catalina Cortés, Jeannette LaFors, Fabio Andres Tellez and Natalia Allende

End Users in Students’ Participatory Design Process ........................................................................................... 68
Noora Bosch, Tellervo Härkki and Pirita Seitamaa-Hakkarainen

Integrating Design Thinking into STEAM Education ............................................................................................. 78
Xuejiao Yin, Shumeng Hou and Qingxuan Chen

Inclusive education driven by design.................................................................................................................... 91
Úrsula Bravo and Maritza Rivera

Measuring the Impact of Integrating Human-Centered Design in Existing Higher Education Courses .............. 100
Saadeddine Shehab and Carol Guo

Research on the performance evaluation and preference of design thinking methods in interdisciplinary online
course ................................................................................................................................................................. 111
Juan Li, Shuo-fang Li , Meng-xun Ho and Zhe Li

I Can and I Will .................................................................................................................................................... 123
Zhengping Liow

Nordic Life Design ............................................................................................................................................... 138
Kirsten Bonde Sørensen

Different Ideas, Lots of Ideas .............................................................................................................................. 152
Jody Nyboer and Brad Hakanson

Assessment of Ideation Effectiveness in Design Thinking .................................................................................. 167
Farzaneh Eftekhari, Mohammad Jahanbakht and Farnoosh Sharbafi

Study on the Implementation of the Innovative Enterprise Product Design Model for ID Students ................. 184
Shuo-fang Liu, Jui-Feng Chang and Chang-Tzuoh Wu

A New Design Thinking Model Based on Bloom’s Taxonomy ............................................................................ 196
Fan Wu, Yang-Cheng Lin and Peng Lu

FIDS for Kids: Empowering Children through Design ......................................................................................... 212
Ruthie Sobel Luttenberg and Natalia Allende

Workshop: How to Design to Improve Life ........................................................................................................ 216
Catalina Cortés and Mariano Alesandro

Section 02
Track 02: Empowering Critical Design Literacy................................................................................................... 222
Eva Lutnæs, Karen Brænne, Siri Homlong, Hanna Hofverberg, Ingvill Gjerdrum Maus, Laila Belinda Fauske, and Janne
Beate Reitan

v

Experiencing Sustainable Fashion: Have Fun and Feel Clever ............................................................................ 226
Hanna Hofverberg and Ninitha Maivorsdotter

Framing students’ reflective interactions based on photos ............................................................................... 232
Marije ten Brink, Frank Nack and Ben Schouten

Critical design literacy through reflection in design ........................................................................................... 245
Ingvill Gjerdrum Maus

Encountering development in social design education ...................................................................................... 255
Lesley-Ann Noel

Exploring practices of critical design literacy...................................................................................................... 264
Eva Lutnæs

Volume 2 | 卷2
Section 03
Track 03: Alternative problem framing in design education .............................................................................. 277
Lesley-Ann Noel, Renata Marques Leitão, Hannah Korsmeyer, Sucharita Beniwal and Woodrow W. Winchester III

Play Probes ......................................................................................................................................................... 280
Line Gad Christiansen and Sune Klok Gudiksen

Environmental Education in Protected Areas in Petrópolis ............................................................................... 294
Marianne Von Lachmann, Rita Maria de Souza Couto and Roberta Portas

Reframing Ageing in Design Education ............................................................................................................... 307
Emma Gieben-Gamal

Tilting to Transform ............................................................................................................................................ 315
Noemi Sadowska and Tara Hanrahan

Beyond Problem-Solving .................................................................................................................................... 318
Allison Edwards and Hannah Korsmeyer

Section 04
Track 04: Collaboration in Design Education ...................................................................................................... 322
Naz A.G.Z. Börekçi, Fatma Korkut and Gülay Hasdoğan

Collaboration with NPOs in Industrial Design Education.................................................................................... 327
Zeynep Yalman-Yıldırım and Gülay Hasdoğan

Towards Radical Synergy for More Just & Equitable Futures ............................................................................. 338
Audrey G. Bennett, Ron B. Eglash, Roland Graf, Deepa Butoliya , Keesa V. Johnson, Jenn Low and Andréia Rocha

Transitioning From University to Work in Service Design .................................................................................. 358
Daniela de Sainz-Molestina and Andrea Taverna

Educational Programs in Between Design and Supply Chain ............................................................................. 369
Gabriele Goretti and Gianni Denaro

Collaboration Practices in Industrial Design Education ...................................................................................... 380
Naz A.G.Z. Börekçi, Gülay Hasdoğan and Fatma Korkut

Reflections on Shared Mood Boards .................................................................................................................. 395
Anniliina Omwami, Henna Lahti and Pirita Seitamaa-Hakkarainen

Preparing to Introduce Design Thinking in Middle Schools ................................................................................ 405
Michael Gibson, Keith Owens, Peter Hyland and Christina Donaldson

Socially-Engaged Distance Design Collaboration ................................................................................................ 414
Kardelen Aysel and Can Güvenir

Improving Intercultural Collaboration with Visual Thinking ............................................................................... 424
Kelly M. Murdoch-Kitt and Denielle J. Emans

It’s the Cultural Difference That Makes the Difference ...................................................................................... 432
Clive Hilton, Muxing Gao and Rong Wei

Cross-Cultural UX Pedagogy: A China-US Partnership ........................................................................................ 439
Ziqing Li, Colin M. Gray, Austin L. Toombs, Kevin McDonald, Lukas Marinovic and Wei Liu

vi

Process Based Collaborations ............................................................................................................................. 451
Rebekah Radtke, Hannah Dewhirst, Joe Brewer and Ingrid Schmidt

Advisory Committee Structures of Chinese Design Schools ............................................................................... 459
Fan Chen, Lin Li and Jing-Yi Yang

Section 05
Track 05: Co-creation of Interdisciplinary Design Educations ............................................................................ 476
Arild Berg, Camilla Groth, Fausto Medola and Kate Sellen

Learning Design, Co-Designing Learning ............................................................................................................ 479
Stefano Perna and Pietro Nunziante

Siloed in Breaking Silos ....................................................................................................................................... 489
JiaYing Chew

Design for Justice Lab ......................................................................................................................................... 499
Santiago De Francisco Vela, Laura Guzman-Abello and Santiago Pardo Rodríguez

Challenges in Multidisciplinary Student Collaboration....................................................................................... 516
Melis Örnekoğlu-Selçuk, Marina Emmanouil and Jan Detand

Systemic Design Education in Interdisciplinary Environments ........................................................................... 529
Asja Aulisio, Amina Pereno, Fabiana Rovera and Silvia Barbero

Interdisciplinary Boundary Experiences ............................................................................................................. 540
Laura Ferrarello and Catherine Dormor

Using Creative Practice in Interdisciplinary Education ....................................................................................... 553
Bilge Merve Aktaş and Camilla Groth

Co-Creating a Cross-Material Silk and Porcelain ................................................................................................ 567
Anne Solberg and Ellen Baskår

Construction of Curriculum System of Design Education ................................................................................... 581
Han Shi, Feng Xue, Jing Pei, Yijing Li, Zhihang Song, Chunli Ma and Shangshang Yang

Essential Medications ......................................................................................................................................... 592
Kate Sellen, Nav Persaud, Stuart Werle, Mariam Al Bess, Nick Goso, Ruslan Hetu, Habiba Soliman, Alyssa Bernado and
Norm Umali

Card-Based Learning Objective Design ............................................................................................................... 598
Stefano Perna and Moritz Philip Recke

Volume 3 | 卷 3
Section 06
Track 06: Learning Though Materiality and Making ........................................................................................... 604
Juha Hartvik, Mia Porko-Hudd and Ingvild Digranes

Thinking with Card .............................................................................................................................................. 607
Benjamin Hughes

Imaginary Museums ........................................................................................................................................... 613
Ke Jiang and Benjamin Hughes

Section 07
Track 07: Sketching & Drawing Education and Knowledge ................................................................................ 626
Bryan F. Howell, Jan Willem Hoftijzer, Mauricio Novoa Muñoz, Mark Sypesteyn and Rik de Reuver

Sketchnoting Experience of First-Year Students ................................................................................................ 631
Verena Paepcke-Hjeltness, Annaka Ketterer, Ella Kannegiesser, Madeline Keough, Victoria Meeks and Ayla Schiller

Online Comprehensive Teaching on Digital Hand-drawing ................................................................................ 647
Ming Zhu

Exploring the Experiential Reading Differences between Visual and Written Research Papers ........................ 660
Bryan F. Howell, Asa R. Jackson, Henry Lee, Julienne DeVita and Rebekah Rawlings

Visualizing Your Knowledge and Connecting the Dots ....................................................................................... 676
Verena Paepcke-Hjeltness

vii

New Immersive Workflows for Design and Production ..................................................................................... 679
Mauricio Novoa Muñoz, Wendy Zhang, Jose Manuel Rodriguez Diaz, Bryan F. Howell and Jan Willem Hoftijzer

Section 08
Track 08: Design Learning Environments ........................................................................................................... 687
Katja Thoring, Nicole Lotz and Linda Keane

Unlocking Wellbeing-Affordances in Elementary Schools .................................................................................. 689
Ruth Stevens, Ann Petermans and Jan Vanrie

Architecture for Education ................................................................................................................................. 703
Anne P. Taylor

Senseed: A Multisensory Learning Environment ................................................................................................ 718
Ge Fu

A Game Implementation Approach for Design Education ................................................................................. 737
Duhan Ölmez and Fehmi Doğan

Architectural Design Studio as an 'Extended Problem Space' ............................................................................ 746
F. Zeynep Ata and Fehmi Doğan

Immersive Learning ............................................................................................................................................ 756
Yuan Liu, Dina Riccò and Daniela Anna Calabi

Teaching with Virtual Simulation: Is It Helpful? ................................................................................................. 772
Meng Yue Ding, Yi Ke Hu, Zhi Hao Kang and Yi Jia Feng

Materiality of Space and Time in the Virtual Design Studio ............................................................................... 780
Ruth M. Neubauer and Christoph H. Wecht

Designing Criteria for Developing Educational Multimedia Games ................................................................... 789
Chaitanya Solanki and Deepak John Mathew

The Intellectual Diet in Pastoral Spaces of Activity in Digital Design Education................................................. 800
Andreas Ken Lanig

Rethinking Experiential Learning in Design Education ....................................................................................... 807
Alessandro Campanella, Eliana Ferrulli and Silvia Barbero

Utilising Collaborative Online International Learning ........................................................................................ 816
Adela Glyn-Davies and Clive Hilton

Hybrid Spaces Teaching for “Chinese Traditional Costume Craft” ..................................................................... 823
Shunhua Luo, Jingrui Yang and Chunhong Fan

Critique Assemblages in Response to Emergency Hybrid Studio Pedagogy ...................................................... 830
Christopher Wolford, Yue Zhao, Shantanu Kashyap and Colin M. Gray

The Leftovers of Participation ............................................................................................................................ 844
Andrea Wilkinson and Steven Lenaers

Students and Teachers Becoming Co-Designers of Learning ............................................................................. 848
Gloria Gomez and Rodney Tamblyn

Volume 4 | 卷4
Section 09
Track 09: Futures of Design Education ............................................................................................................... 856
Yashar Kardar, Lilyana Yazirlıoğlu, Ayşegül Özçelik and Sarper Seydioglu

Ten Scenarios for the Future of Design Education ............................................................................................. 859
Lore Brosens, Johannna Renny Octavia Annelies Raes and Marina Emmanouil

Doing Research in Design ................................................................................................................................... 868
Sandra Dittenberger, Stefan Moritsch, Agnes Raschauer and Julia Pintsuk-Christof

Learning Remotely Through Diversity and Social Awareness............................................................................. 879
Ferrarello Laura, Fiadeiro Rute, Hall Ashley, Galdon Fernando, Anderson Paul, Grinyer Clive, Stevens John and Lee Chang
Hee

From Eyes to Ears ............................................................................................................................................... 900
Daniela Hensel, Birgit Bauer and Stefanie Voß

viii

Social Implementation of Design Workshops Output ........................................................................................ 910
Yanfang Zhang, Christian Cruz, Shinichiro Ito and Tokushu Inamura

Section 10
Track 10: Design Educators as Change Agents ................................................................................................... 920
Xiang Xia, Yang Zhang and Ziyuan Wang

Teaching for Values in Design............................................................................................................................. 923
Elisabet M. Nilsson and Anne-Marie Hansen

Design Educators: Change Agents in RE-Designing Education ........................................................................... 931
Robin Vande Zande

Framing Research Assistants’ Pedagogical Roles in Design Studio Courses: Initial Findings .............................. 934
Koray Gelmez, Pelin Efilti, Enver Tatlısu, Tuğçe Ecem Tüfek and Onur Yılmaz

Transformative Teaching Practice Through a Design Thinking Approach in Social Settings .............................. 948
Janey Deng Klingelfuss and Markus Klingelfuss

Reform of Product Design Teaching ................................................................................................................... 960
Meng-Dar Shieh, Hsu-Chan Hsiao and Yu-Ting Hsiao

Inquiry Practice Design Teaching in Application-Oriented University ................................................................ 976
Jianpeng Zheng

Learning Patterns in Architectural Design Studios ............................................................................................. 987
Julie Milovanovic

Professionalization of the Discipline of Interior Architecture ............................................................................ 996
Katelijn Quartier

On the Signature Pedagogy of Photography Courses....................................................................................... 1003
Yuanyuan XU

Problems in the Reform of Design Teaching and Solutions.............................................................................. 1012
Lei Sun

What Have You Learned? ................................................................................................................................. 1028
Selen Sarıel

Research on the Green Design Course in Industrial Design ............................................................................. 1038
Lu-Ting Xia, Chun-Heng Ho and Xing-Min Lin

Cultivate Leadership Contagion ........................................................................................................................ 1044
Francesco Galli, Zhabiz Shafieyoun and Gerry Derksen

Mash Maker: Improvisation for Student Studios ............................................................................................. 1055
Ryan Slone and Bree McMahon

Research on China’s Industrial Design Education ............................................................................................. 1061
Yun Fan, Jianglong Yu, Yang Zhang and Erik Bohemia

Teaching Workshop: Universal Design for Learning ......................................................................................... 1072
Hsiao-Yun Chu

Author Index ..................................................................................................................................................... 1077

ix

10th Anniversary of the International Conference for Design
Education Researchers
DRS LEARNxDESIGN 2021
国际设计教育学者大会10周年
Lusheng Pan
https://doi.org/10.21606/drs_lxd2021.329

As the DRS LEARNxDESIGN General Chair, it is my hope, that in the next decade, the future conference
organising committee members will look at back this 10th Anniversary of the International Conference for
Design Education Researchers volume of conference proceedings with an affection. The volume reflects the
dedicated work of close to 500 individuals who in various ways contributed to production of these proceedings
as authors, peer reviewers, planners, volunteers, editors, managers, technicians, or designers. The 10th
Anniversary of the International Conference for Design Education Researchers reflects incredible
determination of those who came before us who initiated and establish conference as the key platform for the
Design Research Society’s Education SIG to disseminate research related to Design Education.
I would like to thank to the Design Research Society to entrust Shandong University of Art & Design to host this
key International Conference for Design Education Researchers. This has been a first time a Chinese University
has hosted a key International Design Education conference of this size. I would especially thank to the
International Academic Organizing Committee members Erik, Liv, Yang and Naz, who contributed their
enthusiasm and expertise to make the event a wonderful success. Great gratitude is to be given to staff from
OsloMet, UDD, and METU who have generously set up the specific Zoom links for the parallel sessions and
thus made it possible to translate these sessions.
By embarking on hosting the 10th Anniversary of the International Conference for Design Education
Researchers, Shandong University of Art & Design’s aim was to make a significant contribution to national and
international research on design education. To achieve this aim Shandong University of Art & Design has made
a number of important commitments. One of these was to initiate a new Design Education Research Centre.
The university has made a substantial planning to inaugurate the centre shortly after the conference.
To bridge the persistent Global South and North divide as the host, Shandong University of Art & Design, has
widen the International Scientific Programme Committee memberships.
To enable recent graduates to provide a significant input into what should be covered at the conference which
focuses on how they should be educated we have made call for the emerging scholars.
Our focus is to deliver a high-quality academic conference. Thus, the focus was on the quality rather than the
quantity. We have supported a rigorous peer review process to include the high selected quality academic
papers in the conference proceedings
Drawing is a fundamental language for designers. It supports to analyse, organise, communicate, reflect,
negotiate, persuade, explain, discuss, and present design concepts, products, experiences, and services. It is
used throughout New Product Development process, from strategic initiation to its implementation. Thus, I
was supportive of the International Academic Organising Committee proposal to introduce a Track which will
challenge authors to use visualisation methods to communicate their papers in a visual form.
In 2016 the Chinese Ministry of Education has included the Design discipline to the “Special Catalogue of
General Colleges and Universities” with aim to scale up the design education. Since 2016, more than 2000 of
institutions have been delivering design programmes. Every year more than 540 000 students enrolled into
Design programmes. The number of students studying design and related majors in the school now exceeds
2 million. The design discipline has become the most prominent one in more than 140 first-level disciplines
This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

and more than 90 undergraduate majors in China.
I would like to thank to the local committee in Shandong University of Art & Design. Thanks to the design
group who was responsible for designing the beautiful gifts and certificates of the top submissions. Also, I
want to say thank you to the cultural event group. They provided the delegates with cultural feasts. I really
appreciate support from the assistants who recording the sessions. Great gratitude should be given to our
interpreters, who help us to enjoy the conference with their efforts.

Lusheng PAN
Shandong University of Art & Design, China
ceo@sdada.edu.cn
Professor Dr. Lusheng PAN, Vice-Chair of China Federation of Literary and Art
Circles, Chair of China Folk Literature and Art Association, President of Shandong
University of Art & Design, founder of Oriental Folk Art Museum, senior expert and
leading talent in national philosophy and social sciences, enjoying special
government allowance of the State Council. He also serves as the main leader of
the Teaching Steering Committee of design specialty in Colleges & universities of
Ministry of Education. His research focuses on design education and folk art. He
has presided more than 30 national research programs, undertaken over 20 major
national & provincial social service projects, published more than 30 books and
over 200 academic papers.
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Jinan 2021: Engaging with Challenges in Design Education
6th International Conference for Design Education Researchers: DRS Learn X Design 2021
Erik Bohemia, Liv Merete Nielsen, Naz A.G.Z. Börekçi and Yang Zhang
https://doi.org/10.21606/drs_lxd2021.330

10th Anniversary of the DRS Learn X Design Conference Series
The year 2021 has been particularly special for the DRS Learn X Design (LxD 2021)1 organising teams. The
conference series marked the 10th anniversary since the first event was held in Paris in 2011 (Bohemia et al.,
2011)2, see the reflection on page 50. Since then, the conferences have been organised biannually. The
DRS/CUMULUS 2nd International Conference for Design Education Researchers was held in Oslo in 2013, on the
theme of Design Learning for Tomorrow – Design Education from Kindergarten to PhD (Lloyd & Bohemia, 2013;
Nielsen et al., 2015; Reitan et al., 2013)3, see the reflection on page 45. The DRS/CUMULUS/Design-Ed Learn X
Design 3rd International Conference for Design Education Researchers was held in Chicago in 2015, on the
theme of Education and Design to Enlighten a Citizenry (VandeZande et al., 2015)4, see the reflection on page
38. The DRS Learn X Design 4th International Conference for Design Education Researchers was held in London
in 2017, on the theme of The Allure of the Digital and Beyond (Pritchard & Lambert, 2017)5, see the reflection
35. The DRS Learn X Design 5th International Conference for Design Education Researchers was held in Ankara
in 2019, on the theme of Insider Knowledge (Börekçi et al., 2019)6, see the reflection on page 30. The theme
for the 6th International Conference for Design Education Researchers hosted by the Shandon University of Art
& Design was Engaging with Challenges in Design Education (Bohemia et al., 2021). The general 2021
conference theme reflected the unprecedented changes which took place in design education around the
world since the first event was held in Paris a decade ago. For example, in China since 2016, more than 2000 of
institutions have been delivering design programmes. Every year, also in China alone, more than 540 000
students enrol into Design programmes. And the number of students studying design and related majors in
the Chinese schools now exceeds 2 million. The design discipline has become the most prominent one in more
than 140 first-level disciplines and more than 90 undergraduate majors in China. China’s growth of design
programmes and design student graduates at universities is shifting the very foundation of how design is
taught (Pan, 2021). In additional, the Design is being taken up increasing by other disciplines (Bravo &
Bohemia, 2021) and being incorporated into general education (Lutnæs, 2019) which requires us to
reconceptualise the design education and its purposes (Bravo & Bohemia, 2020; Lloyd, 2011). This echoes
advocation by scholars such as Anita Cross (1984), Buchanan (2000), and Nielsen and Brænne (2013) for design
to become part of the general education.
At the time when the general conference theme was proposed, Covid-19 which forced the most rapid and
radical changes on design education, was not yet on horizon (see Figure 1). However, as the education has
been rapidly transformed due to the Covid-19 pandemic that has affected the entire world, the general theme
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of the conference indivertibly became a fitting theme.

Figure 1. SUAD proposed to host the 2021 DRS Learn X Design conference in 2019. On the right, students practicing a
performance routine at one of the SUAD theatres. The plan was to introduce conference participants to different cultural
activities.
Note: The conference visual identity evolved over the time

The DRS Learn X Design 2021, 6th International Conference for Design Education Researchers took place online
between 24–26 September 2021. It was hosted by Shandong University of Art & Design (SUAD) in Jinan, China.
During this online international conference, the participants reflected on the ongoing challenges which have
affected their practices. The process of sharing different perspectives with the international design education
community members facilitated collective learning. The challenges that design educators experienced were
reflected in the conference tracks, such as managing design education in times of crisis; and those related to
ethics and our personal, societal and educational circumstances.

Submissions
Altogether 338 authors from 39 counties contributed 168 submissions as full research papers, case studies,
visual papers or workshop proposals. The case studies and visual papers submission categories were
introduced for the first time in this conference. The idea for the visual papers’ category came from the
Engineering and Product Design Education (E&PDE) conference which introduced this submission category at
its 2018 event (Childs et al., 2018). The idea for the case studies was take from the 2019 Academy for Design
Innovation international conference (Bohemia et al., 2019).
After a round of double-blind peer review process, which was supported by 219 members of the International
Scientific Panel7, 50 (30%) submissions were accepted, 56 (34%) submissions were provisionally accepted8
pending satisfactory further peer reviews managed by the track chairs, and 58 (35%) submissions were
rejected. This was followed by the subsequent peer review process involving the track chairs and co-chairs.
The outcome of this final process was the inclusion of 91 submissions, which were scheduled in the conference
programme and included for publication in the proceedings. The overall acceptance/rejection rate across the
four categories was 46% (see Table 1), which is on par with the general DRS biennial international conferences
(Boess et al., 2020).

7

Please see the full list on page ii.

8

If both peer reviewers indicated that a submission required a major revision then the submission was
rejected outright.
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Table 1. Submissions received for the 6th International Conference for Design Education Researchers: DRS Learn X Design
2021

Received

Accepted

Rejected

Aggregate

168

91 (54%)

46%

Research Papers

103

53 (51%)

49%

Case Studies

39

24 (61%)

39%

Workshop

19

11 (7%)

58%

Visual Papers

7

3 (4%)

43%

Laying Out the Track Themes
With the aim of living up to the expectations of the 10th anniversary conference, one of the major concerns of
the organisers was to articulate its relevance and appeal to attract diverse international design research
community. The tracks facilitated achieving this goal. The tracks, by defining the conference scope by defining
the subject matter and the extent to which the topics are explored, are the backbone of a conference. The
tracks overview the existing pathways, determine new ones for research in an area, and set up the community
for the conference. With its tracks, a conference can draw attention to the significance of a discipline and
address the members of its community.
One of the particularities for the organization of this conference was the openness that the organisers strived
to achieve, with voice given to a wide group of international scholars. The conference track themes were
constructed altogether with a motivated group of international scholars and colleagues leading the process as
track chairs and co-chairs. The track chairs from diverse backgrounds were invited to propose the themes
guided by their specific research. Thus, the LxD 2021 tracks’ scope diverted from traditional design education
conferences which focus is explicitly on educational topics such as assessment or student group work. Instead,
the LxD 2021 tracks themes were guided by specific tracks’ chairs research areas, like how problems framing
limits the potential solutions, and then related this area to education.
As the International Academic Organising Committee, we were very excited to be working together in this
process. With the aim of making this process beneficial beyond experienced researchers, it was decided to give
an opportunity to early career researchers in chairing a track for this conference. A call was made in August
2020, titled Fishing for the Big Idea. This is how the track Futures of Design Education was incorporated into
the conference, with four early career researchers leading the process (see Figure 2, and Volume 4, on page
854).

Figure 2. Fishing for THE BIG IDEA™; The team of the early career researchers, the School of Small Fish, who initially
proposed the theme: Bauhaus is Dead!
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A total of 44 track chairs and co-chairs9 from 14 countries (Australia, Baltimore County, Brazil, Canada, Chile,
China, Colombia, Denmark, Finland, Germany, India, Netherlands, Norway, Sweden, Turkey, UK, USA) worked
together and in parallel, in bringing their own approaches and points of view, with topics that supported and
complemented one another, and allow the germination of new discussions in the area. The wide geographical
distribution required synchronisation among all which was facilitated by regular meetings distributed into an
extending timetable, and long collaborative working hours. Many meetings were held online, with the altruism
of the track chairs who were in different parts of the world (see Figure 7). Despite the challenges, these
meetings also brought the benefits of including diverse perspectives which led to new ideas.

Figure 3. Regular meeting of track chairs and co-chairs provided opportunity to shape the conference scope

Figure 4. Share your Passion opening session for the Articulation of Alternate Futures symposium, which was held in
September 2020, provided the track chairs with opportunity to know each other’s interests

9

Track chairs and co-chairs are listed under the heading International Scientific Panel on page i.
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Figure 5. Naz A.G.Z. Börekçi outlining a track proposal titled ‘Collaboration in Design Education’ at during the ‘Articulation
of Alternate Futures’ symposium which was held in September 2020.

Figure 6. On the left, Liv Merete Nielsen introduced Úrsula Bravo who proposed the track titled ‘Design Thinking to Improve
Creative Problem-solving’ and on the right, Katja Thoring outlined proposal for the track titled ‘Design Learning Spaces’
during the ‘Articulation of Alternate Futures’ symposium which was held in September 2020.

Figure 7. The geographical location of the LxD 2021 Track chairs and co-chairs

The 10-year anniversary conference programme and the four-volume conference proceedings have been
organised within the 10 track themes managed by the track chairs with support from their co-chairs (see Table
2).
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Table 2. List of Tracks and Submission Categories

Workshops

Track 01

Design Thinking to Improve Creative Problem-solving

o

o

o

Track 02

Empowering Critical Design Literacy

o

o

o

Track 03

Alternative Problem Framing in Design Education

o

o

o

Track 04

Collaboration in Design Education

o

o

o

Track 05

Co-creation of Interdisciplinary Design Educations

o

o

Track 06

Learning Through Materiality and Making

o

o

Track 07

Sketching & Drawing Education and Knowledge

o

o

o

o

Track 08

Design Learning Environments

o

o

o

o

Track 09

Futures of Design Education

o

o

o

o

Track 10

Design Educators as Change Agents

o

o

o

Track No

Track Title

VisualPapers

Case
Studies

Types

Full
Research
Papers

Submission

o

o

The track titled Design Thinking to Improve Creative Problem-solving chaired by Úrsula Bravo and co-chaired
by Catalina Cortés, Jeannette LaFors, Andrés Téllez and Natalia Allende asked scholars to consider the
challenges of taking design-based approached those who do not intent to be trained as designers such as
children, youth, teachers, and leaders in schools, universities, and other educational contexts (Bravo et al.,
2021), see the track’s introduction on page 59.
The Empowering Critical Design Literacy track chaired by Eva Lutnæs and cochaired by Karen Brænne, Siri
Homlong, Hanna Hofverberg, Ingvill Gjerdrum Maus, Laila Belinda Fauske and Janne Beate Reitan aimed to
explore the current educational practices, academic discourses and implications of design education
empowering for critical design literacy (Lutnæs et al., 2021), see the track’s introduction on page 222.
The next track titled Alternative Problem Framing in Design Education; chaired by Lesley-Ann Noel, and cochaired by Renata Marques Leitão, Hannah Korsmeyer, Sucharita Beniwal, and Woodrow W. Winchester III,
was asking scholars to consider how we might move design education away from problems, pain and othering
(Holliday et al., 2010) towards positive models of framing challenges such as joy, desires, utopia and other
positive or alternative re-frames (Noel et al., 2021), see the track’s introduction on page 277.
The following track Collaboration in Design Education chaired by Naz A.G.Z. Börekçi and co-chaired by Fatma
Korkut and Gülay Hasdoğan intention was to explore the benefits and challenges of collaboration in design
education. For example, the submissions tackled issues related managing collaborations and strategies which
facilitate maintenance and commitments of the parties to support design education (Börekçi, Korkut, &
Hasdoğan, 2021), see the track’s introduction on page 322.
The Co-creation of Interdisciplinary Design Educations track which was chaired by Arild Berg and co-chaired
by Camilla Groth, Fausto Medola and Kate Sellen, focus was on the challenges related to co-creation practices
when disciplinary world views ‘crash’ and what the implications of these are for design education (Berg et al.,
2021), see the track’s introduction on page 476.
The Learning Through Materiality and Making track which was chaired by Juha Hartvik and co-chaired by Mia
Porko-Hudd and Ingvild Digranes was informed by the Scandinavian educational practices which aimed to
provide children and young people an opportunity to process materials in order to gain experience, knowledge
and learning that can be useful at different stages of life, in study, professional and leisure activities (Hartvik et
al., 2021), see the track’s introduction on page 604.
The Sketching and Drawing Education and Knowledge track which inspired the new submissions Visual Papers
category was chaired by Bryan F. Howell and co-chaired by Jan Willem Hoftijzer, Mauricio Novoa Muñoz, Mark
Sypesteyn, and Rik de Reuver focused was on research that reveals insights into how and why sketching and
visual knowledge is reflected in education (Howell et al., 2021), see the track’s introduction on page 626.
The Design Learning Environments: Exploring the Role of Physical, Virtual, and Hybrid Spaces for Design
Education chaired by Katja Thoring and co-chaired by Nicole Lotz and Linda Keane provided a rich forum for
the scholars explore how the physical and digital spatial environments of educational institutions can be
designed in order to better facilitate learning (Thoring et al., 2021), see the track’s introduction on page 687.
The track titled Futures of Design Education: Beyond Time & Space which was chaired by Yashar Kardar and
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co-chaired by Lilyana Yazirlıoğlu, Ayşegül Özçelik, and Sarper Seydioglu was based on recent graduates’
experiences. The track asked the scholars to venture beyond the ‘studio’ to explore possibilities of new design
education models conscious of members’ social dynamics, identities, communities, and their role in enabling
new education models which are more inclusive, personalised, and sustainable (Kardar et al., 2021), see the
track’s introduction on page 856.
The final track titled Design Educators as Change Agents which was chaired by Yang Zhang and co-chaired by
Xiang Xia and Ziyuan Wang. The track’s broad theme focused on design educators as change agents of design
education (Xia et al., 2021), see the track’s introduction on page 920.

The four submission category types
In addition to the ten tracks, the prospective authors were able to select one of these four submission
categories:
• Research Papers
• Case Studies
• Visual Papers
• Workshop Proposals
The full research papers submissions were between 3500 and 6000 words in length. The case studies provided
a platform for sharing a reflective account of a project(s). The case studies submissions were between 1500
and 3000 words in length. The workshop proposals provided an opportunity for scholars to explore new and
emerging practices and research topics, facilitate debates, gather data, and test on-going research. They
enabled practitioners to showcase their work in collaboration with design researchers. The workshop proposal
submission were no more than 1500 words. The visual papers allowed scholars to used sketched images to
communicate the primary information while text plays a supporting role. The visual papers needed to
contribute new knowledge.

Preparatory Events
Two international events supported the main conference and marked certain milestones in the preparations.
The first event was titled Articulations for Alternate Futures. It was an open symposium that took place one
year prior to the conference, on 22–23 September 2020. The Articulations for Alternate Futures symposium
invited prospective conference track chairs to introduce their main themes. The purpose was to articulate
potential track themes and then further develop them in relation to each other, thus making sure that the
themes complemented one another rather than compete. How the calls could be made or improved were also
discussed to make sure the call for submissions would be open and addressing a wide range of academic,
practical and research interests. The symposium was open to the participation of an extended audience, who
were interested in the conference topic and would consider contributing. Altogether, over 110 participants
have joined the two-day online symposium. Based on the discussions, the tracks were reorganised, merged,
shuffled and reformed until the call for submissions was made in February 2021.

Figure 8. Naz A.G.Z. Börekçi is outlining programme for the Articulation of Alternate Futures symposium, which was held in
September 2020.
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The second supporting event was the Explorations of Alternate Futures symposium, held on 10–11 May 2021,
where track chairs and organisers came together to rehearse the programme and the setting for a more
inclusive and fulfilling online conference experience. This two-day symposium was attended by around 90
participants.

Figure 9. Exploration of Alternate Futures symposium which was used to prototype the online conference delivery

The online symposium held a year ahead of the conference helped the organisers to prototype the September
2021 conference and to identify which elements should be kept and which needed to be discarded. For
example, the online parallel sessions were envisaged to take place in the breakup rooms, thus simplifying how
delegates might enter the conference as they needed only one online meeting link. However, the online Zoom
platform allowed only one interpretation channel to and from Chinese across all the breakup rooms. Thus,
subsequent parallel sessions had dedicated meeting links. The timing and overall rhythm of the session
delivery, social events and regular breaks were also tested. On the other hand, demonstration of the
traditional Baduanjin stretching exercise by Master Ms. Feng Yujuan during the breaks was one of the
highlights of this event. The event participants were introduced to eight Baduanjin basic steps. Fatma Korkut,
2019 LxD co-chair, stated that:
In general, I think the mood was perfect; people felt engaged and motivated. Geographical and
institutional diversity was high. Thematic diversity was not that high, in my opinion. Perhaps some
tracks intersect heavily around design thinking and design literacy. I felt excited about mini-exhibitions
concerning visual design thinking (Bryan), and data-driven design (Roland). The presentation by young
researchers was terrific; I listened to it with tongue in cheek :)) We should have more student presence
in this conference series. Plus, we need to encourage more visual events.

Figure 10. Master Ms. Feng Yujuan demonstrated the traditional stretching exercise: Baduanjin

Derek Jones, the DRS Design Education SIG convener, described the LxD 2021 planning process as
…inverting the normal conference procedure. Instead of a closed, small committee (that gets larger), it
will be a wider, more open and inclusive community of organising contributors from the start. Instead
of waiting to see what papers might be received and how to organise their review, it will make the
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contribution process an integral part of the conference process, again, from the very start.
It is this change in process that is particularly exciting and one that is potentially a better template for
academic quality.
Derek perceived that the adopted conference planning and organising provided the following benefits:
Firstly, it avoids ’track isolation’, where track chairs are responsible for everything as individuals almost as mini conferences in their own right. Whilst this can work well in some subjects, the LxD 2021
proposal was to avoid such separation and isolation. This has already begun with this first symposium,
where negotiation and discussion of subjects and themes between track chairs was in evidence,
exploring domain overlaps and synergies. This will continue through the online platform.
Secondly, it shares knowledge between track chairs and subject domains which assists with the work
and effort involved in being a track chair. Already, the sharing that took place in the first symposium
indicates that contributors are keen to assist with this and with the best of intentions - to make each
track as academically competent as possible.
Thirdly, it builds community. This was enabled right from the introduction through the setting, the
tone and the intention of conference and process. Introducing track chairs to one another has already
established a number of new connections that were evidenced in the discussion during the second day.
Many follow-ups have taken place (not least for me!) and this will only continue, developing both the
social and academic community of design educators.
Fourthly, it will improve the academic quality of the work. By making gate process more visible it
becomes more easily open to questioning and scrutiny (something also encouraged directly by Erik
and the team). This, in turn, helps co-develop a community understanding of quality as well as the
boundaries of this quality. It also supports and fosters new academics, helping them to see what a
peer review process is (and is not!), as well as inviting them to contribute to its shaping.
Finally, however it has been achieved, there was no sense of anyone acting as if they knew more than
anyone else - no grandstanding; no arrogance; no ‘appeals to authority’. This felt like a community
willing to listen to and evaluate each others’ experience of knowledge and quality in design education
research. This is the best traditions of a Community of Practice - something familiar to designers and
design educators alike.
And, of course, it’s critical not to forget the importance of facilitation and organisation. All too often
the work behind the scenes is invisible and the event itself can seem easy, simple and effortless. That
the team made it look like easy was obviously due to significant effort and professionalism. The event
was superbly hosted (accommodating, personable, relaxed, inclusive) and felt clearly supported
academically and professionally.
The Derek’s account has captured the spirit the organisers aimed to foster a more inclusive and open
collaboration to break away from the dominant hierarchical conference planning and organisation. The idea
was to bring on board voices which are generally excluded from these events which meant to preconfigure
(Raekstad & Saio Gradin, 2019) and distribute the decision making and responsibility to a wider cohort of
participants.
Following the Exploration of Alternate Futures symposium, the contributing authors were notified of their
submission status. Thirty percent of the submissions were accepted, and 35% were provisionally accepted,
requiring a second round of revisions which were managed by the specific track chairs. The camera-ready
papers10 were finally received on the 8th of June 2021. This meant the organisers were ready to work on the
conference proceedings and prepare the conference programme.

Decision Time
Around this time, May 2021, a difficult decision had to be made, of carrying out this conference online rather
than face to face in China, under the generous hospitality of SUAD. The main reasons for this were the ongoing
Covid-19 pandemic, and the difficulties due to traveling restrictions and different travel administrations across
the world. It would have been wonderful to have the conference face to face in China, and meeting with the
DRS LxD 2021 community there, but unfortunately this has not been possible.
Regardless of the change of setting, the conference preparations continued for hosting a memorable

10

These would form these conference proceedings.
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conference and accommodating the community in the best ways possible. Many long working hours, working
out of details and resolving technical issues have taken place in the background, from a group of dedicated
people. Special thanks are owed to Jianglong Yu, the Conference General Secretary, and the Local SUAD Team,
in the coordination of all this.

.
Figure 11. On the left, Jianglong Yu, the Conference General Secretary who worked closely with Yang Zhang, the
International Academic Organising Committee co-chair.

Figure 12. One of the many regular planning meetings of the International Academic Organising Committee members

Figure 13. The local conference organising team was led by SUAD President Professor Pan Lusheng
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Conference Visual Identity
A sense of community can be conveyed and strengthened with the branding and visual identity for a
conference. Many thanks to Katja Thoring for her efforts in developing the visual identity for the DRS LxD 2021
conference. She has produced countless propositions for the logo and its adaptation into graphic assets to be
used on the conference website, proceedings cover, submission templates, social media announcements and
email banners.

Figure 14. ‘Call for Submissions’ website banner (author: Katja Thoring)

Figure 15. ‘Call for Submissions’ DRS banner (author: Katja Thoring)

With the hopeful expectation of the conference to take place face to face in China, she also has developed
propositions for prints of fabric masks to be distributed to participants (Figure 17, left). The DRS LxD 2021 logo
is based on the “X” of the conference’s name. The initial ideas were developed in SUAD, with the green splash
centred in order to form the “X”, indicating the “mark” that the conference leaves behind. Katja developed this
idea into a fuzzy but focal “X”, representing the intersection of dense and repeated movements, indicating the
crossing of paths and leaving multi-coloured marks as a community.
The conference visual identity was strengthened with the fascinating graphics developed exclusively for the
DRS LxD 2021 conference, by students from Chinese universities, co-ordinated by their professors, and by the
Local SUAD Team. More than 100 separate images were produced, representing the ox, which is the zodiac
sign of the year 2021 (Figure 17, Right). In Chinese culture, the ox symbolises wealth, prosperity, diligence, and
perseverance. This Chinese zodiac sign marks the year 2021 as one of heavy responsibilities and endurance, to
which it is surely easy to relate.
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Figure 16. Mask design by Katja Thoring which protected the conference participants as well as identify them, thus reducing
the need to produce name badges.

Figure 17. Left: Early visual identity explorations for conference participants’ masks and proceedings cover, by Prof. Zhang
Yan. Right: An example of the graphic images produced by SUAD for the “year of the ox” of the “year of the dog”.

Conference Programme
The DRS Learn X Design 2021, 6th International Conference for Design Education Researchers has
accommodated ten tracks responding to the main conference theme Engaging with Challenges in Design
Education. The proceedings have been organised into 10 sections each corresponding to one of the ten tracks.
The tracks’ chairs and the co-chairs introduced by the specific (Berg et al., 2021; Börekçi, Korkut, & Hasdoğan,
2021; Bravo et al., 2021; Hartvik et al., 2021; Howell et al., 2021; Kardar et al., 2021; Lutnæs et al., 2021; Noel
et al., 2021; Thoring et al., 2021; Xia et al., 2021). We would like to thank the track chairs and co-chairs for
their involvement in the chairing of the tracks, and the selfless work they have placed into the quality of the
track contributions (Table 2, page 5).
To enable the participation of delegates from all over the world within reasonable day times, the International
Academic Organising Committee decided to schedule compact daily programmes lasting around 5 to 6 hours,
including frequent social breaks. The compacted schedule resulted in having up to 8 parallel sessions to
accommodate the accepted presentations and workshop deliveries. Taking the Central European Time as the
basis, the programme hours indicated an early morning for the participants located in the Western
Hemisphere, afternoon time for those located around the Greenwich Time Zone, and the evening times for the
participants located in the Eastern Hemisphere.
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Scientific Programme
In total, the scientific programme of the conference included 28 presentation sessions for the delivery of 80
research papers, case studies and visual papers, and 12 workshop sessions for the delivery of 11 workshops.
The three-day programme for the conference accommodated plenary sessions to begin each day.

Day One
On the first day, 24 September 2021 Friday, following the conference opening by Erik Bohemia, the welcome
speeches were given by Professor Pan Lusheng, the President of SUAD (see Figure 20), the general conference
chair; and Professor Liv Merete Nielsen (see Figure 30), the chair of the International Scientific Programme
Committee. The plenary session of the first day included keynote addresses by the five track chairs: Linda
Keane, Úrsula Bravo (see Figure 19), Eva Lutnæs (see Figure 18), Naz A.G.Z. Börekçi and Bryan Howell. Two
parallel sessions were carried out, one for paper presentations and one for the workshops.

Figure 18. On the left Eva Lutnæs introducing the track Empowering Critical Design Literacy and on the right Lesley-Ann who
chaired the track Moving Beyond Pain-Points: Alternative Problem Framing in Design Education.

Figure 19. Úrsula Bravo introduces the track Design Thinking to Improve Creative Problem-solving.

Figure 20. Left: Professor Pan Lusheng, President of SUAD, giving his welcome speech, 24 September 2021. Right: Professor
Richard Buchanan, giving his keynote address, 25 September 2021.

Day Two
On the second day, 25 September 2021 Saturday, the plenary session included keynote addresses by the three
track chairs: Lesley-Ann Noel (see Figure 18), Arild Berg, and Xiang Xia.
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Figure 21. Katja Thoring, who chaired the track Design Learning Environments, is addressing questions from participants.

Figure 22. Presentation by Lore Brosens
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Figure 23. The three-day conference programme pattern of session distribution. Each column represents one of days, from
left day 1, middle day 2 and on the right is the day 3.
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Figure 24. The distribution of authors of the accepted submissions.

This was followed by the keynote address by Professor Richard Buchanan, titled Promoting Educational
Practices to Support Critical Approaches by the Design Academics and the Students. Richard Buchanan is
Professor of Design & Innovation at Weatherhead School of Management, Case Western Reserve University
and Chair Professor of Design Theory, Practice, and Entrepreneurship, College of Design & Innovation, Tongji
University. He is one of the editors of the Design Issues: A Journal of design history, theory, criticism published
by MIT Press. Buchanan reflected on his experiences while he was the Head of the School of Design and the
Director of the Center for Design and Organizational Change at Carnegie Mellon University (Buchanan, 2004).
He discussed the challenges he and his colleagues experienced while trying to develop educational practices
which will support critical approaches by the design academics and the students. Although most of the design
schools, faculties, departments are aiming to develop more critical practices, implementing and embedding
the critical pedagogical practices are extremely challenging as it requires the cultural transformation of the
practices of how the design academics are trained (educated), see Figure 20.
Three parallel sessions were conducted on this day, dedicated mostly to paper presentations and for
workshops.

Day Three
On the third day, 26 September 2021 Sunday, the plenary session included keynote addresses by the two track
chairs: Juha Hartvik and Yashar Kardar.

Figure 25. Juha Hartvik introducing the track Learning Through Materiality and Making.

This was followed by the announcement of the awards, Top Submissions in Research Paper, Case Studies and
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Workshop Proposals Categories, carried out by Liv Merete Nielsen and Yang Zhang. Two parallel sessions were
conducted on this day for paper presentations and workshops.

Top Awards
Three categories for top awards were selected based on the double-blind evaluation from the peer review
members of the International Scientific Review Panel. The three categories were: Research Paper, Case Studies
and Workshop Proposals. They are listed alphabetically following the first author’s name.

Figure 26. Liv Merete Nielsen and Yang Zhang chaired the Awards Ceremony for the research and visual papers, workshop
proposals and case studies.

Top

Research Papers

The following nine research papers were awarded.
● Systemic Design Education in Interdisciplinary Environments: Enhancing A Co-Disciplinary Approach
Towards Circular Economy
Track 05, A. Aulisio; A.Pereno; F. Rovera; S. Barbero
●

Ten Scenarios for the Future of Design Education: A Critical Literature Review and Reflection to Map
Scenarios on a Macro, Meso, and Micro Level
Track 10, L. Brosens; J. R. Octavia; A. Raes; M. Emmanouil

●

Collaboration Practices in Industrial Design Education: The Case of METU from a Historical
Perspective, 1981-2021
Track 04, N. A. G. Z. Börekçi; G. Hasdoğan; F. Korkut

●

Exploring the Experiential Reading Differences Between Visual and Written Research Papers
Track 07, B. Howell; A. Jackson; H. Lee; J. DeVita; R. Rawlings

●

I Can and I Will: A Study of ‘Grit’ in a Collaborative Team Learning Studio Pedagogical Culture
Track 01, Z. Liow

●

Study on the Implementation of the Innovative Enterprise Product Design Model for Industrial Design
Students
Track 01, S.-F. Liu; J.-F. Chang; C.-T. Wu

●

Different Ideas, Lots of Ideas: A Design Course that Enhances the Creative Abilities of College Students
Track 01, J. Nyboer; B. Hokanson
Measuring the Impact of Integrating Human-Centered Design in Existing Higher Education Courses
Track 01, S. Shehab; C. Guo
Reform of Product Design Teaching Based on Bionic Concepts
Track 11, M.-D. Shieh; H.-C. Hsiao; Y.-T. Hsiao

●
●
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Figure 27. Presentation of Awards in the Research Papers category

Top

Case Studies
●

Preparing to Introduce Design Thinking in Middle Schools
Track 04, M. R. Gibson; K. M. Owens; P. Hyland; C. Donaldson

●

Essential Siloed in Breaking Silos: A case of Interdisciplinary Curriculum (Mis)Alignment
Track 05, JiaYing Chew

●

Mash Maker: Improvisation for Student Studios
Track 11, R. Slone; B. McMahon

Top

Workshop Proposals
●

Workshop: How to Design to Improve Life: The Compass, A Problem-Solving Tool by The Index Project
Track 01, C. Cortes; M. Alesandro

●

Tilting to Transform: Sensorial Problem-Framing
Track 03, N. Sadowska; T. Hanrahan

Figure 28. Presentation of Workshop Proposals Awards.

The final plenary session celebrated the 10th anniversary of the Learn X Design conference series. This session
brought together the organisers and chairs of the past Learn X Design conferences: Erik Bohemia, Paris 2011
(Bohemia, 2021); Liv Merete Nielsen, Oslo 2013 (Nielsen, 2021); Robin Vande Zande, Chicago 2015 (Vande
Zande, 2021), Derek Jones, London 2017 (Jones, 2021) and Fatma Korkut, Ankara 2019 (Börekçi, Korkut, &
Koçyıldırım, 2021) were invited to present their reflections on “the ways in which the conferences have
contributed to the development of design education research.” Their reflections also are included in this
conference proceedings.
During this session, the early career researchers who have organised the Futures of Design Education track
shared their insights with the conference delegates. Lilyana Yazirlıoğlu, one of the members, said that:
…with the conference, I had a chance to discover what is going on in the backstage of preparing an
international conference from selection of themes to reviewing papers and preparing the online
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conference setting which I found quite informative for a recent graduate student and an early career
researcher like me. Especially, having discussions with other track chairs to enhance the themes in the
early stages of the conference creation process was inspiring since it offered our team a sense of
belonging to a bigger and supportive design community.
Lilyana’s team member Yashar Kardar said that for him:
…this was a great experience! Being part of the conference enabled me to meet and learn from
researchers from almost all over the world, and work closely and learn from experienced, passionate,
and encouraging people such as Erik Bohemia, Derek Jones, and Naz Börekçi. This created an
exceptional chance get an insight into the general state of design education research and the global
dynamics influencing its development. It also personally has given me the courage to want to
contribute to the design research community at a much larger scale. I think activities that would
include young researchers such as myself, and members of my team build an incredible opportunity to
empower young researchers from all over the world.
We think that the mixing of scholarly discussions at a high level and social interaction is at the core for
making these conferences attractive and important.

Figure 29. Robin Vande Zande reflected on the 2015 LxD conference which was hosted in Chicago.

The farewell speech for the conference was given by Professor Xin Li (see Figure 30), Vice President of SUAD,
after which, the conference was closed by Professor Liv Merete Nielsen (see Figure 31).

Figure 30. Professor Xin Li, Vice President of SUAD who closed the conference with her farewell speech
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Figure 31. On the left, Lilyana Yazirlıoğlu reflecting her and her team members’ experience of organising a conference track,
and on the right, Liv Merete Nielsen is summarising the event.

Social Programme: Conveying the Significance of Chinese Culture
It was believed that the conference programme would be enriched with social events, both for the conveying
of the significance and richness of Chinese culture, and for providing an attractive and embracing medium for
the delegates to come together. Various social gatherings were planned for the 15-minute and 30-minute
breaks between the sessions, throughout the three conference days. These gatherings included relaxing
exercise sessions, where Master Ms. Feng Yujuan demonstrated traditional stretching exercise, the Baduanjin;
the audition of traditional Chinese music, and unmoderated chat rooms designated for tea breaks.

Figure 32. Left: Master Ms. Feng Yujuan beginning her exercise session, 26 September 2021. Right: Professor Junfeng Li
presenting on Confucius, 26 September 2021.

Figure 33. The conference delegates were able to relax during the breaks listening to examples of Chinese music.
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A tea ceremony demonstration took place by Tea Master Ms. Yumei Yang. The Chinese people, in their
drinking of tea, place much significance on the act of “savouring”. “Savouring tea” is not only a way to discern
good tea from mediocre tea, but also how people take delight in their reverie and in tea-drinking itself.
Snatching a bit of leisure from a busy schedule, making a kettle of strong tea, securing a serene space, and
serving and drinking tea by yourself can help banish fatigue and frustration, improve your thinking ability, and
inspire you with enthusiasm. You may also imbibe it slowly in small sips to appreciate the subtle allure of teadrinking, until your spirits soar up and up into a sublime aesthetic realm. Buildings, gardens, ornaments and
tea sets are the elements that form the ambience for savouring tea. A tranquil, refreshing, comfortable and
neat locale is certainly desirable for drinking tea. Chinese gardens are well known in the world and beautiful
Chinese landscapes are too numerous to count.

Figure 34. Tea Ceremony by Tea Master Ms. Yumei Yang.

The Chinese zodiac signs, and the designs that were prepared by Chinese students for the conference were
presented in two break sessions. As in the Western cultures, traditional China has 12 Chinese zodiacs.
However, these traditional Chinese zodiac signs are arranged in a 12-year cycle used for dating the years. They
represent a cyclical concept of time, rather than the linear concept of time. The Chinese lunar calendar is
based on the cycles of the moon and is constructed in a different fashion than the solar calendar. Every year is
assigned an animal sign according to a repeating cycle from Rat to Pig. These traditional Chinese zodiacs are:
the rat, ox, tiger, rabbit, Chinese dragon, snake, horse, sheep, monkey, rooster, dog and pig (see Figure 34).

Figure 35. Chinese Zodiac session.

Design education in China was introduced in three break sessions, by Professors: Sun Lei from SUAD; Zhao
Chao from Academy of Arts & Design, Tsinghua University; and Zhao Quanquan from Nanjing University of the
Arts; describing to the audience how design education is organised at these three top ranking Chinese
universities. This was also an opportunity for the conference delegates to meet with scholars from the design
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programmes in China.
The SUAD museum, composed of Sun Changlin Art Museum and Oriental Chinese Crafts Museum was
presented to the audience in two break sessions. The museum’s collection consists of ancient and modern
ceramics and stone Buddha statues, traditional folk life utensils, toys, Chinese New Year pictures, embroideries
and many more artefacts.

Figure 36. Entrance to the Museum of Folk Arts.

Figure 37. The Museum of Folk Arts.

Figure 38. Introduction to Confucius’ Philosophy presented by Professor Junfeng Li.

On the final day of the conference, a presentation was given in the main break session by Professor Junfeng Li
titled Introduction to Confucius’ Philosophy. Confucius is famous for his philosophy because he made many
wise sayings in ancient China that helped many people learn about nature, the world, and human behaviour.
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All presentations were simultaneously interpreted for the international audience.

The Proceedings
The Learn X Design 2021 conference proceedings have been assembled into 4 volumes. Altogether, there are
over 1000 pages of material.

Figure 39. Each of the four volumes’ cover pages was allocated one of the conference colours.

The proceedings from each conference reflect how topics have been given priority. Some years the
conferences have been further developed and published in special issues of scientific journals. Also, after this
conference such special issues will be conducted.

DRS Learn X Design 2021 Community
The conference registration never went on sale as it was fully subscribed, if only the authors and their coauthors of accepted submissions would attend the event. The participation was strictly by invitation only. The
invited participants were the authors and their co-authors, the international and the local organising
committee members, the track chairs, and co-chairs, 10 bursary holders, and selected scholars based in China.

Figure 40. Call for Bursary submissions (source: Katja Thoring)

Participants from 28 countries have registered. Over 500 people have actively contributed to a variety of roles
such as expert peer reviewers (see the list on page ii), authors (see the Index of Authors on page 1077 in the
Volume 4), track chairs and co-chairs (see the list on page i), the local planning and organising committees and
assistants (see the list on page iv).

Acknowledgment and Special Thanks
As we conclude this editorial, we would like to thank the Shandong University of Art & Design for generously
hosting the DRS Learn X Design 2021: 6th International Conference for Design Education Researchers. We
would like to thank you to the SUAD Council’s for taking the steps to enable diverse scholars from all around of
the world to contribute advancing the field Design Education Research by lowering the barriers and to enable
participation of scholars from marginalised communities by kindly offering to cover the registration cost for
the Track Chairs/co-chairs and Authors/co-authors of accepted submissions, keynotes and those awarded
SUAD President’s bursaries to attend the conference.
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Figure 41. Left: A moment in the conference on Zoom, 26 September 2021. Right: Distribution of the LXD 2021 community
across the world, Google My Maps.
https://www.google.com/maps/d/u/0/edit?mid=1ARZs4DHHChLzrah63RO3OOjLjlw2ZKye&usp=sharing

We also thank the Design Research Society Special Interest Group in Design Education, DRS EdSIG, for giving us
the opportunity and trust to organise it. We would like to thank the General Conference International Planning
Committee, International Academic Organising Committee, Patrons of the Conference, International Scientific
Programme Committee, and International Scientific Panel for their contribution. We would also like to thank
the following institutions that have provided their kind support in the realization of the conference: Design
Literacy International Network, Hochschule Anhalt, Hochschule für Wirtschaft und Recht Berlin, Middle East
Technical University, Oslo Metropolitan University, The Open University (UK), Tulane University, Universidad
del Desarrollo and Åbo Akademi University.
We felt the power of the community with this conference, however online, and found it to be a good
opportunity for the community to expand itself in numbers, as well as in knowledge and mindsets. We hope
that it has been a fulfilling conference experience for its participants also. We thank the DRS Learn X Design
2021 community for contributing to the conference and taking an active part in its realisation. It is not yet
decided who will host the 7th DRS Learn X Design conference in 2023. In line with the previous conferences, we
will be very happy to support those who will contribute to the continuity of design education research. Endings
for events are never easy, especially when there is a lot of time and commitment involved. Nevertheless, we
consider endings to be new beginnings. We will now begin a new decade for the DRS Learn X Design
conference series and look forward to meeting with the design education researchers community in 2023.
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Introduction
The aim of this track was to explore possible alternatives in design education. When planning the overall scope
of the track, we were interested in understanding how educators try to enable more accessible, inclusive, and
adaptable design education models. We were particularly interested in understanding the affordances of time
and space in design education and sustainable education models where members, independent of where they
are and how they are, have the possibility to access education. We wanted to venture beyond the ‘studio’ to
explore possibilities of social dynamics and communities in design education that support their members with
experiences, feelings, and senses of identity concerning institutions and fellow members. The five submissions
accepted from 23 authors approach the theme of this track from various perspectives, highlighting different
aspects of approaches to other ways and directions of understanding, leading to change and transformation in
design education.
In their paper “Ten Scenarios for the Future of Design Education”, Lore Brosens, Johannna Renny Octavia,
Annelies Raes, and Marina Emmanouil studied the need for change in design education and explored the
current approaches that have been studied at micro, meso, and macro levels. The study explores systematic
reviews, and focus groups to come to an understanding of existing literature while highlighting ten scenarios
within the framework to develop a space of discussion around the future of design education. In the ten
scenarios discussed over the paper, the context in which design education could potentially operate in, is
discussed at the societal, organizational, and course or curriculum level. Some of the main themes that emerge
from the progress of design education at the macro-level include integration of the concept of lifelong learning
in design education, potential partnership models with the industry, and possible interactions with societal
problems through cybernetics. At the meso level, design education is being discussed as an advanced transdisciplinary field, the role of space and scenarios without the usage of studio space are in debate, and finally,
design education as a flex-path learning experience is being discussed. At the micro-level of discussion, the
inclusion of specific knowledge and skills in design education, non-hierarchical educational structures, the
entanglement of learning processes and their outcomes, and bringing science-based decision making into
intuition as part of the design education are more visible. The ten scenarios included in this paper, not only
discuss a range of alternatives related to the subject of this track, but also enable the debate on the other
submissions.
In the next paper “Doing Research in Design”, Sandra Dittenberger, Stefan Moritsch, Agnes Raschauer, and
Julia Pintsuk-Christof bring forward the need to address and discuss the inclusion of research in design
education. Multiple practices of design have increasingly been closing the boundaries between creative
practice and scientific research. To prepare future design graduates for the challenges they will be facing in
projects they take part in, the integration of scientific approaches to the design process at the earliest stage of
higher education, BA level is a relatively ignored domain that the authors have explored. This topic is explored
using a mixed-methods case study to understand the challenges that students face when carrying out research
in design. Students’ perceptions of applying scientific methods to their projects related to the different stages
of the process, such as project planning, design research, project conceptualization, implementation of design
and project presentation, have been explored to understand the difficulties in integrating research practice
into design education. The authors make three main conclusions from the study that develop
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recommendations for imagining a more inclusive design education. To help design students in building a more
constructive connection between research and design, an understanding must be developed at the earliest
level of learning in the bachelor studies. Design teaching and assessment must also develop by aiming at a
more generalist yet methodologically robust and solution-oriented approach to link research and practice. To
make this possible, it is also necessary to develop an open process that is communicable, unambiguous, and
methodologically robust. This paper addresses the track by exploring opportunities in enabling a new domain
in the scope of design education, also keeping it accessible for students while staying aware of the diverse
range of future professional practices they may engage in.
In their visual paper, “Learning Remotely through Diversity and Social Awareness”, Ferrarello Laura, Fiadeiro
Rute, Hall Ashley, Galdon Fernando, Anderson Paul, Grinyer Clive, Stevens John, and Lee Chang Hee share the
process of utilizing the grand-challenge approach to engage a global network of post-graduate designers from
21 countries, collaborating across 13 different time zones. After being faced with the societal problems caused
by the pandemic, the project has been organized by realizing the need to reframe designers’ operation to a
more proactive stance. The research of this study has been driven by action and supported with participant
observation that has enabled the authors to codify clusters of insights taken from qualitative and quantitative
data collected. The quadruple diamond model adopted from the double diamond has been used to guide and
follow the activities of participants through the divergent and convergent stages of the research. This research
brings together the experience and data developed through collaboration with 388 interdisciplinary and
multicultural groups and interactions between academic, technical staff, postgraduate designers, and global
experts to explore the possibility of a new model for a design that can address and tackle societal issues. This
paper demonstrates a range of possibilities, opportunities, and challenges when pushing the boundaries of the
design process across space and time while tackling societal issues with a network of designers and experts
across the globe.
In their paper, “From Eyes to Ears” by Daniela Hensel, Birgit Bauer, and Stefanie Voss, the authors explore the
integration of audio design at the BA design education level. The research brings forward sound in
communication design as an influential element in UX and UI design, and thus the case study was developed
by providing a project course to 12 communication design students at the BA level, where participants have
been asked to develop language-based solutions with the support of experts with extensive expertise or
knowledge in the field of language and skills in the area. In the implementation of the course, the research
finds opportunities in the usage of design skills such as mediation between concept, product development,
methods, and problem-solving skills by students in the field of voice design as part of communication design
projects. In addition to this, by having voice design as part of the topics learned, authors express that it has
extended what communication design means for students and has widened their understanding of the
practice. Exploring a topic that may be considered outside of the disciplinary practice of design, yet related and
symbiotic, may enable the discussion on potential teaching models that can allow for further integration of
topics outside of the common practice to be introduced and integrated into design education.
Yanfang Zhang, Christian Cruz, Shinichiro Ito, and Tokushu Inamura explore factors leading to the
implementation of design projects produced as part of social impact-oriented design workshops in their paper
entitled “Social Implementation of Design Workshops Output”. Through the research, authors explore
outcomes of design workshops organized annually in Fukuoka City between 2012 and 2020. To achieve this
goal, archival research has been done on the data collected through the activities organized as part of these
workshops accompanied by semi-structured interviews organized with team leaders of participating groups in
the workshops. The paper addresses a range of influential factors on the implementation and sustainability of
designs developed through this workshop, such as the role of stakeholders during and after the workshops,
teams’ structures, interactions between internal and external actors, and methodologies used during the
workshops. This paper emphasizes the role of time on the sustainability and impact of learning and practice in
education, through exploring the educational impact tested with time, then reflecting and evaluating factors
and qualities that can lead to a higher impact of education on its stakeholders.
The collected submissions in our track “Futures of Design Education: Beyond Time and Space”, recognize the
importance of extending boundaries of design education when it comes to its dependency on time, space, and
discipline of design as it is known and practiced. They explore the new methods in design education that
challenge the status quo by reflecting on current approaches and exploring alternative futures that can change
design education at different levels, towards different disciplines and practices, or test current approaches
against time to better understand ways for improved and more impactful approaches. These attempts help
design education to grow and evolve for the future where the boundaries between time and place may form
differently and designers may learn and practice the field in new ways.
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There is a shared understanding that design educations’ conventional approaches need to be
challenged, however, most studies only present research on a micro level, that is, discusses
innovations on a single course and neglect a holistic and strategic revision of design education,
including of the meso and macro levels. Therefore, this study adds to the discussion by presenting a
critical literature review that reflects on previously conducted systematic reviews and focus groups.
The outcome of this procedure is ten scenarios that show possibilities for the future of design
education mapped on a macro, meso, and micro-framework. It was found that design education in
the future could (and should) incorporate collaborations and awareness on a macro level; question
conventional university structures; and un-tangle and clarify students’ knowledge acquisition
processes. By presenting these scenarios, the authors hope to contribute to the discussion on what
the future of design education should entail.

Keywords: future of design education; design pedagogy; skills for industry 4.0; critical review;
micro/meso/macro levels

Introduction
The need for a discussion about the future of design education is indisputable, as is shown by the current,
ongoing important questions raised on multiple platforms. That is not only illustrated by the call for research
within this conference track but also by recent publications that claim design education must transform and
that the critical period for it to do so is now (Vogel & Wang, 2019). There are three interrelated rationales as to
why design education finds itself at this crossroad now. First, a number of scholars claim that due to a
progressively intricate world, a stronger level of wicked-, complex-, and ill-defined problem-solving skills are
needed (Friedman, 2012; Vogel & Wang, 2019). A wicked problem hints at an iterative, non-linear model of the
design process (Buchanan, 1992). These are ill-formulated, confusing problems that deal with many
stakeholders with conflicting values (Buchanan, 1992). Secondly, designers need to be more mindful of their
role in society, especially regarding equal rights, racism, and privilege issues (Rittner, 2020). Thirdly, designers
were found to need an additional skill set in order to deal with the technological acceleration related to
industry 4.0, so-called skills for industry 4.0, or 21st-century skills (Schneorson et al., 2019). These connected
rationales are often consolidated into the argument that design education of the future should teach a
systems approach to problem-solving in multidisciplinary teams (García Ferrari, 2017).
Recent and current conferences on design education are evidence of a coherent effort towards understanding
what the future of design education will look like. In most cases, it is the department of a university that is
responsible for determining what future curricula should include (Valtonen, 2016). Similarly, at our university,
we are currently reforming the Bachelor and Master’s curricula. In setting out to do so, the authors carried out
a systematic review study of the future-proofness of design education (which is currently under review) guided
by the discussion on learning objectives, teaching and learning activities, and assessment methods for future
design education. This three-pillar framework (consisting of learning objectives, teaching and learning
activities, and assessment) is referred to as the constructive alignment framework and was first introduced by
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Biggs (1996).
Following these conferences, the field of design education comes to a shared understanding that the current
design education system needs to be re-evaluated, and questions arise on what the future for this system then
should look like. Although some research indicates recommendations for action, such as strengthening
collaborating skills on co-creation and facilitating, teaching non-product design, stimulating collaborations
among professors of different disciplines, and collaborating with industry experts (Augsten & Gekeler, 2017),
others hint at future trends, namely, computational design, biology, robotics, and additive manufacturing as
new domain-specific knowledge to be added into design curricula (Di Lucchio, 2017). However, most studies
that present research on what the future of design should look like, only include findings from specific case
studies on a micro-level. That is, most studies that report on interventions for a future perspective in design
education are situated at a course or curriculum level. There is a lack of research that looks at all
recommendations in a holistic manner and strategically maps future scenarios on a macro (societal), meso
(organizational), and micro-level. To address this gap, the paper presents a critical review of literature that
points to the need for a reform of design education on a macro, meso and micro level. It will further illustrate
ten future scenarios within this framework for design education. By identifying these scenarios, the authors
hope to broaden the dialogue on possible extreme and disruptive models of design education, including
utopias and dystopias, as requested by this conference track.

Structuring the Discussion on Macro, Meso and Micro Dimensions
As stated, most discussions on future scenarios for design education are held at a department level since
departments are generally responsible for implementing curricula changes (Valtonen, 2016). Within our own
department, we found there to be a need for a framework to structure such discussions, especially since some
utopias for the future seem outside of a departmental scope. Reflecting on how universities offering design
education programs generally conduct research into design education, the authors found there to be an
intuitive need to look at things up close without losing track of the broader context. These intuitive ideas were
confirmed by Mitchell and colleagues, who presented concepts for future directions for design education on
an individual level (micro) and organizational level (meso) (Mitchell et al., 2019). Kolmos and colleagues refer
to a similar approach as they claim that new scenarios for education should go beyond an add-on approach on
a single course dimension (micro), but also entail collaborations within the university (meso), and with
companies and society (macro) (Kolmos et al., 2016). Therefore, the framework that serves as a basis to
present the future scenarios in the results section draws on both ideas and uses a macro, meso and micro level
to structure the discussion on what the future of design education should look like. Figure 1 summarizes these
collective ideas and indicates what is meant by these different dimensions.

Figure 1. Overview of the macro, meso, and micro level

Scenario Development Procedure (Method)
The research used a mix of methods to collect and reflect on a wide range of data. First, a systematic review
study was conducted and reported on in a journal paper (this paper is currently under review and will be
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published by the time the conference is hosted - reference pending). In short, this research reviewed 95
articles found through a systemic keyword search in the Web of Science database and seven design,
engineering, and education related journals. The results, guided by Bigg’s (1996) constructive alignment
framework, reported on recent studies in design engineering education. Secondly, the authors reflected on
these results and formulated future scenarios for design education mapped on the macro, meso and micro
dimensions described above. These were presented to a focus group with select department members at our
university. The ten scenarios presented below were refined from the original scenarios discussed during the
focus group and thus incorporate the focus group’s comments. Essentially, the results present a critical
literature review guided by ten scenarios for the future of design education.

10 Scenarios for the Future of Design Education (Results)
Figure 2 presents an overview of the ten scenarios for the future of design education. Three scenarios are
situated on the macro level and hint at the broader context in which the field of design education is, could, and
should operate. Specifically, the link between design education and industry and society is highlighted at this
macro level. Additionally, the call for life-long learning practices is also situated at the macro level since it
involves collaborations between design graduates in industry and ongoing learning activities, possibly in
collaboration with multiple universities. Scenario four relates to collaborations within the university and is thus
positioned at the meso level. Scenarios five and six refer to changes that are quite disruptive to the current
education modes. Therefore, these need to be addressed on an organizational, university-wide dimension, and
consequentially are located at the meso level. Four scenarios are situated on a micro level, that is because
these would mostly impact the curriculum directly, or a single course. These scenarios are less complex to
implement, as there are fewer stakeholders to deal with in contrast to scenarios located at the macro, or meso
level.

Figure 2. Overview of ten future scenarios for design education mapped onto the macro, meso, micro framework

1: Design education for life-long learning
As recent technological changes follow each other in rapid succession, Vogel and Wang (2019) call for a
fundamentally different way of educating. Moreover, due to the fact that most graduates’ future job
descriptions are largely unknown or of a transdisciplinary nature, it becomes harder to anticipate the domain-
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specific knowledge and skills students will need in their future jobs (Dziobczenski et al., 2018). Therefore,
researchers advocate to embed an adjustable definition of the design profession in future design education
modes and put broad-minded policies in place for life-long learning (Schneorson et al., 2019). Dziobczenski and
colleagues (2018) confirm this by arguing that design education should not only aim to implement future-proof
learning objectives but to balance curricula with lifelong learning skills.
When putting lifelong learning into practice, a few researchers state recommendations for the attitudes to
focus on and the learning activities best suited for this. Related to attitudes, researchers found that a mindset
of knowledge sharing in a curriculum forms the basis for self-confidence and empowerment for lifelong
learning skills (Schneorson et al., 2019). In contrast, competitiveness between students obstructed these skills
to develop. Secondly, it is suggested that lifelong learning as an informal way of learning is strongly linked to
Massive Open Online Courses (MOOC’s) (Haklev, 2016). Connecting this back to the track theme of this
conference that asks for modes of design education that are independent of time and space, MOOC’s could be
a great investment for the field and trigger educational innovation. The authors want to point out that lifelong
learning activities can happen within the general design education curriculum (focusing on attitudes of
knowledge sharing), but also afterward as a way to update graduates’ knowledge on new developments
(possibly with MOOCs). The latter perspective could yield universities a service-based income when
implemented intensively with companies.
The idea of lifelong learning and MOOCs is not new. Already in 2012, Schaefer and his fellow researchers
claimed that by the year 2020, knowledge workers would dominate, and lifelong learning would be the rule
(Schaefer et al., 2012). Reflecting on this statement now, we might not be there yet, however, triggered by the
changes related to industry 4.0, it is argued that this scenario is most likely to be initiated by students, both
current and graduate, who demand universities to keep up with developments and in doing so, share this
knowledge (Dziobczenski et al., 2018).

2: Design education in partnership with industry
The need for designers who are alert to new developments, trends, and needs is not only highlighted by the
call for lifelong learning skills but also by the demand for a better alignment of design education and industry.
This alignment should be based on a two-fold interaction, where design education and industry exchange
knowledge and awareness. On the one hand, literature calls to make design students aware of the real
conditions of the workplace (Camacho & Alexandre, 2019). This can be achieved by stimulating self-awareness
skills as part of professional identity development (Tracey & Hutchinson, 2018), and by increasing the
acknowledge the benefits of real briefings that relate to industry contexts (Camacho & Alexandre, 2019). On
the other hand, the industry should be made aware of the real importance of research developed by
academics (Camacho & Alexandre, 2019). This means that design curricula should consider open projects with
industry, establish a close relationship industry in teaching (Camacho & Alexandre, 2019), and co-create these
new curricula together with industry (Valtonen, 2016).

3: Design education that interacts with societal problems through cybernetics
In the introduction, we already referred to the need for an increase in the designers’ awareness of their role in
society. Dominici (2017) confirms this by stating that we are living in a more and more complex world, which
to a greater extent is interconnected. For this reason, designers have to look forward and take the path
towards ecological and social responsibility (Dominici, 2017). Moreover, design now needs to consider
information flows in order to balance society, a community of systems, and therefore needs a broader pointof-view (García Ferrari, 2017). However, Schneorson and her colleagues report that it is rare to find designers
with a wider perspective. To address this, Dominici (2017) concludes to say that design education is obligated
to innovate its educational courses in order for designers to be able to deal with more complex, ill-defined,
and wicked problems related to societal systems.
Questions then arise on what the interpretation of these innovations in design education should entail. How to
teach designers problem-solving related to systems? Scheorson and her fellow researchers (2019) report on
designers stating that students are too focused on the object, and instead, a broader perspective on systems
thinking approach, holistic, and cybernetics way of thinking is needed (Kaur Majithia, 2017; Schneorson et al.,
2019). This call for cybernetics as domain-specific knowledge in design education is confirmed by García Ferrari
(2017), who even goes on to say that cybernetics, when implemented, is believed to lead to a significant
change in the nature of design education.
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4: Design education as an advanced trans-disciplinary field
As scenario three illustrates a future for design education in which designers will not only design products but
systems as well, scenario four wants to recognize that in order to do so, designers are required to work in
trans-disciplinary teams (García Ferrari, 2017). Dubberly questions whether one school or firm can bridge the
two and practice both form-giving and system design (Dubberly Hugh, 2008). In the same line, Augsten and
Gekeler (2017) rationalize that every design education curriculum should explore systems-thinking in their
curricula so that students could become facilitators of the collective creativity of others. They claim that
designers are evolving from authors of objects to facilitators of change among large groups of people and
relate this to the systems approach in scenario three.
So if the designer will become a coordinator of collaboration with specialists, design curricula need to embed
these skills into their curricula as well. Academics advocate for a trans-disciplinary approach to achieve this,
not only in students’ design briefs, but in teaching as well. By creating learning activities centered around coteaching or team-teaching (Self & Baek, 2017), design students would learn to mix a variety of requirements
related to product fabrication, usage, and product context (system) and to facilitate the design process within
a trans-disciplinary group (García Ferrari, 2017). Co-teaching is defined as a team that plans, organizes,
instructs, and assesses the same group of students (Self and Baek 2017).

5: Design education omitting the studio space
Should design teaching continue to be seen as a synonym to studio teaching? Many argue that it should since
studio teaching forms the basis of tacit knowledge transfer in design (McDonald & Michela, 2019; Souleles,
2017) and fosters peer learning (Dominici, 2017; Micklethwaite & Knifton, 2017). Through working in a shared
studio space, peers learn alongside each other. However, some claim that the studio does not fit into this era
of design education as it relies too hard on mimetic learning, which neglects students’ individuality (Souleles,
2017). These arguments, together with the fact that spaces become increasingly limited in universities, led to
the questioning of the need for a physical studio space. This questioning is also visible in the call for research
within this conference track as it sets out to explore how design education can be time and space
independent. Moreover, due to the forced switch to a virtual studio environment due to the ongoing
pandemic, this questioning becomes even more relevant.
Should we then omit the studio as a whole? Maybe not, as we can also filter out the ideas of studio teaching
that do correspond with current beliefs of what education should look like. Driven by the advances of industry
4.0, several universities recently reformed their curricula and aim to include more active, and peer learning
activities (Sackey et al., 2017; Truong et al., 2019). This leads to the idea that instead of a focus on the studio
space, design education goes to the core of what studio education aims for, namely peer interaction and
learning. Therefore Micklethwaite & Knifton (2017) proposed to rethink the studio space and to create an
(online) collaboration space to showcase in-progress work and forge a peer-learning environment.

6: Design education as a personalized flex-path learning experience
As the previous scenarios have explored some time and space independent learning modes for design
education, scenario six explores how students’ learning experiences could benefit from time and space
independent education. Already around the turn of the century, researchers explored the idea of permitting
students to learn at their own speed (Owen, 1998). This meant that students were allowed to work through a
variety of different programs of study, and a student-centered approach was implemented. The concept of
student-centered learning stays as relevant today, considering that academics report on successful curricula
reforms focused on a student-centered approach (Mitchell et al., 2019; Truong et al., 2019). Kaur Majithia
(2017) extends this discussion by stating that because online and on-demand mobile learning has skyrocketed, true mobile education on demand will become a reality. The recent forced global switch towards
online or blended learning due to the SARS-CoV-2 pandemic will (probably) only add to this tendency. It is
argued that future learners are either senior learners, graduates with industry experience looking to update
their skills and knowledge, or younger learners from an online generation with an ever-shorter attention span
(Dziobczenski et al., 2018; Kaur Majithia, 2017). Both profiles will demand flexibility, a good work-life-school
balance, convenience, lower cost learning, and mainly, a personalized flex-path learning experience (Kaur
Majithia, 2017).

7: Design education that scaffolds domain-specific knowledge AND skills
Generally, design education tends to focus its learning objectives on domain-specific knowledge acquisition,
however, in the past decade, design education’s focus has shifted towards students’ skill obtaining (Friedman,
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2012). Yet, recently, it was found that the considerably stronger focus on skill development should go hand in
hand with continued domain-specific knowledge teaching (Friedman, 2012; Kaur Majithia, 2017). To address
this need, design education has been implementing more project- and problem-based learning activities,
which are defined as activities where students gain domain-specific knowledge and skills by working for an
extended period of time on investigating and responding to complex questions, problems or challenges
(Augsten & Gekeler, 2017).
However, as design education commences to aim for students’ simultaneous domain-specific knowledge and
skill acquisition, it becomes clear that students need support systems to transfer acquired domain-specific
knowledge and skills between projects, problems, courses, and contexts (Miceli & Zeeng, 2017; Whelan et al.,
2017; Yuan et al., 2018). To address this issue, teachers could help students in scaffolding this knowledge by
moving the responsibility of the teacher to a coach or mentor role (Miceli & Zeeng, 2017; Whelan et al., 2017).

8: Design education as non-hierarchical education
The previous scenarios already called for shifts towards flex-path learning, co-teaching, peer-learning, and
teachers as coaches or mentors. Essentially, all these concepts are closely linked to student-centered design
education, which puts the students’ learning experience at the center instead of the current focus on the
teachers’ knowledge transmission. Micklethwaite & Knifton (2017) argue that conventional design education is
too teacher-focused, it creates teacher-dependent students for decision making who then fail to reflect on the
design process themselves. According to them, this is mainly due to an hierarchical educational approach. This
is confirmed by others who claim that only the dynamic of a non-hierarchical approach can result in student
engagement (Blau & Shamir-Inbal, 2018), that by deconstructing the idea of a rigid, hierarchical, and
competitive education, qualitative values can be recovered (Dominici, 2017), and that real innovation and
creativity related to design education modes, can only be achieved by stepping away from a classical,
hierarchical model (Augsten & Gekeler, 2017). Essentially, this scenario calls for a shift from the all-knowing
design teacher to a more approachable teacher who stimulates bottom-up reflection and design actions from
a mentor or coaching role.

9: Design education that untangles the learning process, design process, and outcome
When it comes to assessment, design education has a long history of focusing its evaluation both on the
outcome (summative assessment) and the process (formative assessment). Proof of this focus is found in the
specific assessment tools that are implemented, such as, notebooks for process quality, a self-reporting
questionnaire, and assessing reflection (Hong & Choi, 2015). However, as the previous scenarios outlined a
shift towards student-centered education, the field of design education comes to an understanding that not
only design outcomes and design processes but also the learning process is of great importance. Evidence for
this move is already found in team assessment tools that not only focus on design outcomes or design process
parameters, but also on learning process parameters, for instance, knowledge construction (Gweon et al.,
2017; McMahon & Bhamra, 2017). Although still quite vague, the authors believe that an evaluation that
situates the students’ abilities in a design process, design outcome, and learning process will lead towards true
student-centered education.

10: Design education where science-based choices are developed into intuition
The last scenario proposes for design education to develop a stronger science-based curriculum as design
education, in the past, has been struggling with the perception that there is no real scientific content (Bertoni,
2019). Currently, some strongly believe that design choices should be based upon objective scientific-based
measured parameters instead of designers purely relying on intuition to guide them in the decision-making
process (Bertoni, 2019; Lloyd, 2019; Santolaya et al., 2018). It is argued to achieve this through research-led
project briefings (Thiessen & Kelly, 2017), including experiments of making something and trying it out (Lloyd,
2019), and conducting experiments using matrices with product specifications (Santolaya et al., 2018).
However, this approach might not match how others view the design discipline should evolve. Therefore, the
authors of this paper propose not to neglect designers’ intuition and experience but instead to use this shift
towards science-based argumentations as a learning tool in building intuition, experience, and the designers’
identity.

Discussion and Conclusion
The outlined scenarios discuss, mostly intertwined, possible futures for design education. Some of these shifts
are already set into motion, whilst others might be unconventional, or more disruptive. However, the pace of
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innovation will likely not slow down and therefore, how quickly we are able to innovate becomes ever more
important (Kaur Majithia, 2017). This research structures the discussion on what the future of design
education should look like on three levels: a macro level, discussing collaborations that transcend the
university context, a meso level, that calls for change within the university that exceed a sole change within
design departments, and a micro level, that discusses the changes design departments should consider.
The scenarios that relate to the macro level show how design education should position itself towards
graduate designers in the field, industry, and society as a whole. It is remarkable that these three scenarios all
highly value collaboration and awareness. It could be said that the macro scenarios collectively call for design
education to strengthen its relationships and exchange knowledge with all stakeholders and civilization as a
whole. The authors argue that in order for macro-changes to happen, universities need to direct their
attention outwards and exercise their sense for collaboration.
The scenarios discussing the future on a meso level all criticize the basic structure of conventional universities,
and are therefore, more disruptive in their nature. However, as recent technological changes call for a
fundamentally different way of educating (Vogel & Wang, 2019), conventional approaches might not be
sufficient, and trouble causing newer modes of design education might be crucial in order to keep design
education updated. Although the discussed scenarios are sometimes fundamentally different from current
university structures, and therefore might obstruct true implementation in the direct future, it is important to
still have these discussions. Especially as design is a field in which critical questioning is highly valued,
particularly when challenging assumptions about the way things are routinely done in design education (Pontis
& van der Waarde, 2020). The authors therefore ask designers of design education to question what the field
has accepted and routinely does, and to be open to different ways of looking at things.
Proof that this questioning is already happening is visible in the micro-level scenarios. These discuss the need
for un-tangling, clarifying, and a sense of fairness in design education, but mostly these all relate to a studentcentered approach. This resulted in the raised discussions on scaffolding knowledge and skills in order to assist
students in transferring knowledge, on teachers becoming coaches or mentors, on assessment of process,
product, and learning, and on designer identity development based on science. The latter two scenarios,
combined, could lead towards a drastic improvement of the objective assessment in design education.
Reflecting on these micro-scenarios, the authors call for design institutions to consider a student-centered
approach that untangles and clarifies students’ knowledge acquisition processes when reformulating design
education.

Limitations and Future Work
Although this paper presents an extensive reflection on already conducted research and focus groups, it
mostly extends what is already known through a thoroughly critical review and reflection on what the future
of design education could look like. This could be considered a limitation as our perception and view on certain
issues, futures, and scenarios might be skewed. However, it could also be considered a strength of the
research as we, the authors, were able to reflect on, and select in our understanding of the design education
field and align it towards the track theme of futures of design education. In doing so, we hope to tell you about
our inquiries on the future of designing design education and establish a platform for discussions on the design
ecosystem and the future of designing design education. We hope this would yield a more targeted discussion,
and consequentially an agreed alignment within the design education field. Future research can then be
conducted towards actually establishing future scenarios for design education.
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Doing Research in Design
Inquiry of the Key Competencies Needed to Integrate Research in Design Practice
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Over the last decades, design research and design practice have become intertwined in a new way,
and design study programmes have to react to these changes, providing students with the ability to
link their creative practice with scientific research. Design education has to develop solutions for this
new demand and support these profound changes of the discipline itself by addressing these issues
from the very beginning of design education on the BA level. In order to better understand what the
problems are when carrying out research in design, this paper aims to contribute to the topic of the
integration of research in design practice by outlining results from a mixed-methods case study
conducted at New Design University/Austria. In this study, required main competencies on the part
of students in every phase of a holistic design process, which includes research as well as practice,
were identified and quantitatively assessed by the students themselves and their teachers, followed
by problem-centred interviews with students.

Keywords: design education research; design research; design practice; design process; main
competencies.

Introduction
The paper aims to contribute to the topic of the integration of research in design practice. Research and design
practice have become entwined in a new way over the last decades, which can be characterised by
“’permeability’ of various practices within the ‘continuum from creative practice to scientific research” (DuninWoyseth & Nilsson, 2014, p. 12). As universities strive to enhance the connection between research and
teaching, forms of learning by research have become popular among university teachers, informing both
course and curriculum design. Learning by research denotes a broad field of related but differing formats on
how to structure students’ learning process. In a basic sense, they all imply that students engage in an active
way with some elements of a research process, i.e. working on a research question they themselves posed,
using scientific methods and concepts and assessing their course of action in a critical manner (Huber, 2013).
A concept that is widely used in the creative arts and that may be linked to learning by research is practicebased research. This approach also is not defined in a uniform way since varying definitions are used in
different disciplines. For Candy and Edmonds (2018), the key defining element of practice-based research is
that results may easily be incorporated into existing and emerging practice. The results of practice-based
research must further transcend the specific context in which they emerged for the research to be relevant as
such. However, the practice-based research approach does not cover the aspect of how the design process for
design projects that want to meet the scientific requirements should actually look like, as well as which
research process or study design should be applied. By reviewing the literature on examples for
implementation strategies, it was found that the current academic discussion focuses mainly on PhD
programmes (Vaughan, 2019; Vaughan & Morrison, 2014), but little attention is being placed on how to
implement a link between research and design practice at lower level studies. To prepare students for further
study programmes like a MA or PhD programme, it is essential to establish an awareness and understanding of
the necessity of an active knowledge bridge between research and design practice during their BA studies.
This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

Design education has to develop solutions for this new demand and support these profound changes of the
discipline itself by addressing these issues from the very beginning of design education, the BA-level.
Confirmed by teaching experience at BA-level, where students experience research-related tasks within their
design project work as conflicting with their identities as creative individuals, scientific-methodological work is
perceived as impacting negatively on the creative process. However, the ability to reflect on one's own
creative work seems to be a crucial skill for design students to productively connect analytical-methodological
with creative-artistic practices in their design process.
In order to work on a change in academic design education, it is essential first to understand what the
problems for students are when carrying out research in design. Taking up this challenge, a case study with
students of the sixth semester of the BA-programme Manual & Material Culture at the New Design University
in Lower Austria, where persons with a degree from secondary school as well as a background in the crafts
trades are admitted to study, was conducted. The choice fell on this study programme because of the fact that
some of the enrolled students have a professional background in the crafts trades but have no experience with
scientific working prior to their studies.
The case study was conducted using a mixed-methods, quantitative and qualitative study approach. For the
preparation of the case study, the human-centred design process model (Dittenberger, 2019) used for design
teaching which consists of six main competencies of a holistic design process, (1) project planning, (2) design
research, (3) project conceptualisation, (4) designing, (5) model building and (6) final project presentation, was
used to create a questionnaire for students’ self-assessment of their competences in each of the categories.
The created questionnaire was used by students as a quantitative self-assessment tool, which was triangulated
with a qualitative analysis of student perspectives on using a proposed process guide. The case study pursued
the goal of answering the question: "Can the required core competencies within each individual phase of a
design process provide information about the problems in building bridges between design research and
design practice?"

Preparing the Questionnaire
In order to identify the required main competencies in every phase of a design process, the human-centred
design process model (Dittenberger, 2019; see Figure 1), currently employed for design teaching, was used.
This process pursues a holistic approach of combining research and practice, builds on Huber's (2013) concept
of learning by research, and provides a guideline for carrying out practice-led research (Candy & Edmonds,
2018) in the creative arts.

Figure 1. Human-centred design process (Dittenberger, 2019)

This design process is divided into the phases Inspire, Collect, with the sub-categories Collect-Input, CollectOutput and Collect-Design, Design and Evaluate.
In the process step Inspire, the focus lies on learning about the projects’ context. Methods of qualitative social
research, such as observational and survey methods, are applied. Based on the results of these studies,

869

problem areas within the project context can be identified and subsequently comparatively researched in the
literature. In order to investigate the identified problem areas in more depth, further methods of qualitative
social and design research are used in the Collect phase, such as interviews, focus groups or cultural probes.
After each method has been carried out, the aim is to focus the project on a specific problem as well as the
target group and to collect for this the human, technical, aesthetic, symbolic, ecological and economic
requirements. After the broad preparation of the requirements for the selected problem area, the results are
evaluated, and a specific aspect is selected. For its processing, a research question and a design briefing for the
projects’ practical, aesthetic and symbolic functions (Schneider, 2005) is formulated, which should be
addressed in the following design phase. Furthermore, archetypal users, Personas, are defined to ensure that
the project focuses on the selected target group. The process phase Design is dedicated to the development of
design approaches, the conduction of design studies and analogue/digital model building. This process step
also includes the active involvement and creative incorporation of feedback from the target group in the
design development. The phase Evaluate represents the final step of the process. Before the final prototype is
built, the project gets finally evaluated by people of the target group to see whether the defined design
briefing meets the requirements. In an iterative approach, the process is repeated until the evaluation results
fulfil the defined requirements.
However, since many students also carry out material studies for their Bachelor theses, work has been done
on an extension of this model. Based on the classification according to Candy and Edmonds (2018) that in
practice-based research, the artefact is the contribution to new knowledge, and in practice-led research, it is
the newly generated knowledge about practice, the working hypothesis was developed to assign the concept
of practice-led research to the definition of applied research as described in the Frascati handbook (OECD,
2015) as well as to research with and for design (Brandes, Erlhoff & Schemmann, 2009). This was done
because, in contrast to basic research, the central element here is the investigation of the practical
translatability of a specific theoretical approach into design practice. Furthermore, the concept of practicebased research was assigned to the definition of experimental development as described in the Frascati
handbook as well as to research through design (Mäkelä & Nimkulrat, 2018).
All the process phases described in the human-centred design process model were examined with regard to
the main competencies required for carrying out design research studies as well as for designing and
prototype construction. Based on this, a questionnaire was developed that could be used by students to selfassess competencies needed for practice-led as well as practice-based research.
The main focus rested on finding out struggles in combining design research-related tasks with design practice.
To this end, the study was building upon the concept of competencies developed in education and psychology
(Schaper, 2012). Fink (2010) explains that there are only a few models for evaluating teaching in a
competency-based way. The existing ones either fall into the category of performance tests or self-assessment
tools for students on a very general level, not taking into account discipline-specific competence development
(Braun et al., 2008; Paechter et al., 2007). Gelmez (2017) made an attempt to adapt these levels to design
education but found that this approach still requires further research to develop models for measuring
discipline-specific competencies. Thus, the existing approaches could not be used for the aim set out by this
study.
Moreover, there was no adequate existing taxonomy of competencies in design that served the need of
denoting all main competencies needed for conducting a successful practice-led or practice-based research
process, the competencies had first to be deducted and defined. As a result, based on the human-centred
design process, competencies in the six areas were derived in the realm of planning a project, doing design
research, conceptualising a project, designing, model building and presenting the project (see Figure 2) and a
questionnaire translating the competencies for student self-assessment was created.
The questions within the project planning category, which corresponds to the Inspire process phase,
encompass both competencies in the self-organisation and time management of the design project, the ability
to define a topic and a question to be examined therein, and the definition of the objective of the design
project. Within the category of design research, which corresponds to the process phase Collect-Input,
questions were raised about the ability to develop a study plan, the knowledge, selection, implementation and
analysis of different research methods, the ability to carry out a comparative analysis of design work and to
carry out literature research and analysis on the topic as well as the ability to adequately document the design
research carried out. At the end of the questions in this category, five known methods of design research were
asked to be mentioned freely. In accordance with the process phase Collect-Output, questions about the ability
to point out problem areas within the independently selected topic area and to develop tasks were formulated
in the category conception. Based on this, questions regarding the ability of the project’s initially formulated
questions to be refined based on the knowledge gained and the addressees of the design project were drawn
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up. According to the process phase Collect-Design, further questions were asked within this category to enable
a design brief to be created with regard to the technical-practical, aesthetic and symbolic design function.
Subsequently, after assessing the ability to develop a concept, maintaining the project focus during the work
process, the flexibility required to adapt goals in the course of the project based on the knowledge gained and
to carry out material research and development.

Figure 2. Category chart of key-competencies in a design process

Corresponding to the process phase Design, the category design asked about the ability in sketching
techniques, craft-based and digital model construction, the integration of the addressees of the project into
their own design process and the ability to make a connection between design research and their artistic
design process. At the end of the questions in this category, five design methods were also asked to be
mentioned freely. For the model building category, questions were formulated regarding the own discourse
ability of their design, the ability of interdisciplinary cooperation, technical construction planning for the
prototype building and the skills in crafts-based and digital prototype construction. The process phase Evaluate
was also assigned to the category implementation and addressed by questions about the ability of the
integration and the incorporation of feedback from the addressees of the design project into the design phase.
As a final point of the questions about the key competencies, the category presentation asked about the ability
to use one's own sketching technique, the mastery of 2D and 3D programs and the staging of the project for
presentation purposes. In addition, an assessment of the skills of verbal and written project presentation was
inserted.

Methodology of the Case Study
After the preparation of the questionnaire, students in their sixth semester received, building on the basics
already practised in the previous semesters, specific theoretical input about the design process methodology
and design research methods they could use to support their work in the first unit of the semester. Aside from
a script denoting the process methodology, they were also afforded a presentation that included works from
the past semesters, showing how students had integrated research and practice in different types of design
projects. During this presentation, students were informed about the two types of research they could choose
from, practice-led research/research with and for design or practice-based research/research through design,
and how these types of research fit with the different types of design projects: applied research and
experimental development. Further, students received a process documentation InDesign template which they
were to fill so that by the end of the semester, they would not only present a final practical project but have
written documentation (including literature reviews, research findings, design process, photos etc.) of their
project, which was to be graded as well.

Case Study Participants
The study was carried out with students from the sixth semester because this final semester is an indicator of
the extent to which the concept devised in the curriculum of the interrelating content of previous semesters
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reached the students. Since the BA programme Manual & Material Culture is a very young design study
programme that addresses contemporary issues in design and production, specific self-evaluation is essential
for the development of the programme.
Students were selected for interviews by the teachers on the basis of the type of final project they were
working on, in order to include students with a more straightforward product design project as well as
students who were doing material research and experimental development projects.

Ethics
For the quantitative part of the study, the questionnaires, all students of the sixth semester were involved and
asked to fill in anonymously the provided forms. The evaluation of the questionnaire forms was conducted by
an external social scientist. Concerning the qualitative part of the study, it was important that all students
committed to the interviews on a voluntary basis and were happy to talk about their experiences. In order to
ensure confidentiality and to protect students, who would be graded by the teachers at the end of the
semester, the interview files rested solely with an external social scientist who conducted the interviews.
Results from the interviews were only communicated to teachers after students had received their final grades
for the study program. Further, interview results were anonymised by the social scientist, guaranteeing that no
personal data was revealed through the communication of the study results.

Covid-19 Pandemic
The specific situation of the Covid-19 pandemic that conspired over the course of the semester in which the
study was run led to several challenges. While theoretical inputs could be provided digitally and the interviews
could be conducted and recorded via the software Zoom without any major problems, the students were
during lockdowns limited in terms of the practical implementation of their projects due to the temporary
closure of the workshop premises of the university. However, this problem was successfully addressed by
extending the semester from the end of June to the end of September 2020.

Case Study Conduction
In a first trial of the devised tool, students were asked to fill out the questionnaire at the beginning of summer
semester 2020 and at the end in order to assess how they viewed their competence development over the
course of the semester. During the semester, students received tutorials, after which they were asked to
evaluate the gain of skills in each described evaluation category. Since self-assessment only goes so far in
depicting competence development, the devised questionnaire was supplemented by an external assessment
of student competencies that rested on the same delineation of competencies used for creating the selfassessment tool. A second questionnaire was developed, which teachers had to use to determine the degree
to which each student possessed the competencies in question at the end of the semester. This external
assessment was then compared with student self-assessment. Following a mixed-methods approach, teachers
were also asked to continuously document difficulties students experience in the last semester while working
on their final design project, relating to competencies that might be lacking in order to conduct a successful
practice-led or practice-based research process – in a qualitative way. These results were then triangulated
with the quantitative analysis of the questionnaires. Lastly, six problem-centred interviews with students were
conducted at the end of the semester, aiming to deduct how students view competence development as well
as experienced teaching and teaching materials in their final semester.

Results of the Case Study
The following sub-chapters provide information about the results of the quantitative and qualitative methods
of the conducted mixed-methods study.

Quantitative Assessment of Design Students' Main Competencies: Questionnaire
The questionnaires for students and teachers were structured in six categories, project planning, design
research, project conceptualisation, designing, model building, presentation, and comprised a total of 49
seven-point Likert scale questions as well as two open questions. In order to analyse the self-assessment data
of the students at the beginning and end of the sixth semester, all scores given by every single student under
each main competence area were summed up, and the respective medians were computed to assess central
trends of the distributions. As the medians relate to values lying at the midpoint of the frequency distributions
of observed values, they show central trends of the number distributions.
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Table 1. Overview of questions per category

Formalised
questions

Project
planning

Design
research

Project
conceptualisation

Designing

Model
building

Presentation

6

12

10

5

9

7

63

49

Open
questions
Maximum
value
possible

1
42

1

84

70

35

Comparing student self-assessment and assessment by teachers, the differences in scoring were analysed.
Because the scales at hand are ordinal, and in order to assume as little as possible about the underlying
distributions, we employed a non-parametric test (Verma & Abdel-Salam, 2019). Given that there are three
groups of assessments (self-assessment by students, external assessment by two teachers), a one-way ANOVA
on ranks was chosen, i.e. the Kruskal-Wallis test (Kruskal & Wallis, 2012), with the assumption being that the
students score differently than the teachers do. In other words, the null hypothesis is that there is no
difference in medians between these three groups of assessments.
In case that the null hypothesis was rejected, pair-wise Mann-Whitney-U-tests (Weaver et al., 2017) were used
to find the pair(s) of groups with different medians. Furthermore, the assessments done by the two teachers
were compared by using the Wilcoxon signed-rank test (see ibhttps://doi.org/10.21606/drs_lxd2021.). The
questionnaires were sent out to 19 students at the beginning and the end of the semester. Two teachers filled
out questionnaires assessing each student at the end of the semester.
Table 2. Overview of the completed questionnaires per category

Design
research

Project
conceptualisation

Designing

Model
building

Presentation

6

Project
planning

Beginning

17

17

16

17

17

16

End

19

16

14

13

13

13

Semester

Results of the Quantitative Assessment of Design Students' Main Competencies
The following paragraphs provide information on the results of the quantitative assessment.

Results of the quantitative assessment: comparing the assessment of main competencies
Taking a look at how the students self-assessed their competencies in all the main competence categories at
the beginning and end of the semester, quite low assessments were found. After normalising the scores, for
each main category, about 3.2 points could be reached. The students assess their main competencies in all the
categories at only about a third of that. The highest scores can be found for design research and project
conceptualisation. These scores are even higher at the beginning of the semester compared to the end.

Project planning
Looking at the medians, we see that the students' assessment of competence levels drops from the beginning
(13) to the end (10) of the semester (maximum possible 42), except when asked about their ability to
determine a question within their chosen topic. Big differences between the normalised scores at the
beginning and end of the semester can be found for the ability to structure and organise (about -1 point) and
to develop a timetable (roughly 0.7 points). With the exception of the ability to structure and organise (-1), the
medians are stable from beginning to end of the semester.

Design research
Examining the medians reveals a rather low self-assessment of competencies in design research, all medians
are lower than half of the maximum points possible. Design research as a competence area has received the
highest scores compared to the other main competence categories. However, the median at the beginning of
the semester (30) declines until the end (27) (maximum possible 84).
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Project conceptualisation
The overall situation is comparable to the other main competence categories. All the medians are well below
half of the maximum points possible, and all the medians, again, drop over the course of the semester (23
to17.5, maximum possible 70). Looking at the answers given by the students, the biggest declines in the
assessment of competence can be found in carrying out and documenting material research as well as material
development. For both, there is an about -0.8-point drop. While for the first statement, the median also drops
(-1), the one for the second statement is stable. It might be the case that a few students with a lot of
confidence lost a good portion of it while the rest of the group remained at their starting level.

Designing
Overall, the medians are low, compared to the maximum of points that can be acquired (35), and they further
decline over the course of the semester (from 9 to 8). The biggest drop is in the students' ability to use 3D
programs, -1 point. The second statement that is assessed quite differently at the end of the semester is the
one regarding the ability to integrate potential users, where we find a decrease in 1.1 points.

Model building
Within this category, not a single student's statement saw a rise in medians. Whereas the median at the
beginning of the semester dropped from 18 to 14 at the end of the semester (maximum possible 63). The
biggest differences, about -1 point, between the assessments can be found for the design and implementation
of the students' projects using a 3D program as well as their ability to integrate future users of their project
into their design process with the help of design research methods.
Drops revolving around -0.5 points can be found for the assessment of the ability to do analogue prototype
construction and to create a plan for their prototype. The biggest shift in medians can be found in the ability to
construct analogue prototypes ( -1) and to integrate future users into the design process (-1).

Presentation
Concerning this category, the medians remain below the halfway point of the maximum points possible (49),
alluding to the confidence in competence assessment for presentation skills. The median at the beginning of
the semester dropped from 14 to 12 at the end of the semester.

Self-assessment vs external assessment
Our study shows that the teachers tend to give higher scores than the students do themselves. As a result of
our statistical analysis, it can be stated that the differences in scoring are not significant. This is to say that
although teachers score higher, the more points they give are not spread evenly. When comparing the
assessments by the two teachers, we find a significant difference regarding project planning. A tendency for
divergent assessment can be observed for the main competencies designing, model building and presentation.
The explanatory nature of these results is limited by the fact that they rest upon a small sample size. In order
to assess whether there was a significant difference between the self-assessment and the external
assessment, we employed the Kruskal-Wallis test, comparing the scores given by students at the end of the
semester with the assessments given by the two teachers. Despite both teachers giving their students higher
scores than the students’ self-assessment, we only witnessed one significant difference with respect to two
competence categories: designing and presentation.

Qualitative Assessment of Design Students' Main Competencies: Problem-Centred Interviews
In order to supplement the quantitative data assessing competence levels and development in the study
program, a qualitative approach was taken to identify student perspectives on working with the suggested
process guide, the knowledge bridge between design research and design practice and their view of
competence development over the semester. Six problem-centred interviews (Witzel, 2000) were conducted
with the students. The results from these interviews were then triangulated with the quantitative analysis of
the questionnaires. Due to the specific situation of the Corona pandemic that conspired over the course of the
semester, in which the study was run, the interviews were conducted via Zoom and also recorded through this
software. The audio files were used for transcription and analysis; the interviews lasted from 35 to 55 minutes.
The selected interview passages were transcribed verbatim, which means that it is shown when utterances
were cut or dialect was used. Students were selected for interviews by the teachers on the basis of the type of
final project they were working on. In order to ensure confidentiality and to protect students (grading), an
external social scientist conducted the interviews. Further, the transcripts were analysed through content
analysis, and the interview results were anonymised.

874

Students’ perspectives on using the process guide
Students report that the information about the design process and the two types of research they could
choose from, practice-led research/research with and for design or practice-based research/research through
design, at the beginning of the final semester was clear and easy to understand. But nevertheless, when they
are asked how they perceive the use of the suggested process guide, the answers range from very positive
views, students who find its application useful for planning and structuring their design process to students
criticising it by explaining that a design process should not lead to standardisation, since designers may go
about designing in various ways, i.e. focusing on the technical or using a more artistic approach. It was also
suggested to compose different process guides for practice-led research and for practice-based research. In
general, students find that it would have been helpful to be confronted with designing as a process a lot earlier
in the study program than was being done.

Knowledge bridge between design research and design practice
To all interviewed students, it seems evident that the final practical project has to be accompanied by
systematic documentation that embeds the project into design research, theory and history. The reasons given
for this need are the following: combining design practice and design research is a skill that graduates of a
Bachelor's programme need to master in order to participate in the current discourse on the discipline and to
do professional design work; it helps when presenting one’s work to potential employers; integrating design
research enhances how a designer is able to argue what s/he has created; it strengthens argumentation and as
a result how the final object can be presented. Yet, the students explicate that it is challenging to holistically
connect design research with their practical projects in their final semester. Some of them find it easier to do
so when they are embarking on practice-based research (i.e. material studies). Concerning practice-led
research, they state that the task of bringing together cultural background, reactions from subjects on their
designs, design history and a holistic reflection of the design process, which is expected when designing a
product, is almost overbearing.

Connecting the Results and Discussion
The results of the mixed-methods study, consisting of a quantitative survey by means of a questionnaire for
self-assessment of the core competencies in each phase of a design process and qualitative problem-centred
interviews, provide an initial insight into the problem of building bridges between design research and design
practice.
It is shown that the cohort studied actually scores their competencies quite low. The students assess their
main competencies in all the categories at only about a third of the points that could have been scored. The
students rate their competencies lower at the end of the semester than they did at the beginning.
Table 3. Overview of the medians for each competence category

Median at the beginning
of the semester

Median at the end of the
semester

Maximum value
possible

Project planning

13

10

42

Design research

30

27

84

Project conceptualisation

23

17.5

70

Designing

9

8

35

Model building

18

14

63

presentation

14

12

49

Interestingly, comparing self-assessment with external assessment, we find that the teachers tend to score the
competence levels of students higher than do students themselves. Statistically speaking, however, this
difference is not significant. We further analysed that the two teachers tend to assess the individual students
differently. This difference is significant for the category project planning, the tendency can also be observed
for designing, model building and presentation. The explanatory nature of these results is limited by the fact
that they rest upon a small sample size, though.
The results from the problem-centred interviews with students from the sixth semester, on the other hand,
indicate that students do feel confident about their design-related abilities, being able to carry out a final
project from the beginning until the end. It is mentioned that students wish to have been taught the applied
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design process earlier during the study program, yet all but one feels positive about their skills to carry out all
the necessary steps. Obviously, each student denotes specific areas s/he feels better equipped in and others
where s/he identifies the potential for further development. Being able to focus their project in the stage of
project planning, hand-drawing skills in the stage of designing as well as the ability to connect research with
practice are amongst the least developed capacities among the students, in their opinion.
Regarding the suggested process guide, the interviewees differ in their views. While some find it very easily
applicable to their work process and stress how it helps them structure, some do not seem to know about its
content or criticise that they feel constrained working with it. It is emphasised that the process guides should
be introduced earlier during the study program and may also be reduced in size to make them more
accessible. The necessity to do design research and to integrate it into their final projects is unchallenged by all
interviewees. Some exhibit a quite diffuse notion of what design research is. Yet again, they all wish they
would have been confronted with design theory and history more and at earlier stages of their studies.
Building a true knowledge bridge between design research and practice in their final projects is seen as a
challenging endeavour due to the holistic nature of the design process. Yet an endeavour that is worthwhile
when thinking about the quality of the projects, but also for the chances of the graduates to establish
themselves in a professional environment as independent designers or employees.

Conclusion
What did we learn from our attempt to understand the difficulties of integrating design research into design
practice with the help of an analysis of the main competencies in each phase of a design process? In
conclusion, it is stated that an understanding of the necessity of a productive connection between research
and practice, which underlies the discipline of design, must be developed at the very beginning of design
education from BA-level on and become a self-evident design culture during the course of studies.
Furthermore, the conclusion is drawn that the application of structured design processes and their reflection
must be taught and practised from the beginning of the course of study on the basis of terminology commonly
used by all design teachers. Theory and practice of design processes and a generally valid language on design
can thus be internalised by the end of the Bachelor's programme.
The surprisingly poor values in the self-assessment of the students studied suggest that design teaching has to
react to this issue. With regard to the complex requirements that designers face after a BA degree, the
concept of design teaching has to evolve in order to synthesise the core competencies required in both areas.
The conclusion is drawn that the goal of contemporary design teaching on BA-level should be to impart a
generalist, methodologically robust but open and solution-oriented approach to linking research and practice,
which both addresses the multidimensionality of the demands on the discipline of the design itself and imparts
the scientific methodological competence to deal with them productively and self-confidently.
Concerning the feedback from the students on the process guide, the use of the process guidelines has proven
to be helpful for explaining the desired bridge between research and practice to students as they mentioned
the need for its integration from the very beginning of all study branches within the Bachelor's programme. In
addition to these concrete and proven process guidelines, for practice-led research or applied research and
practice-based research or experimental development, it is necessary to establish an unambiguously
communicable, methodologically robust but open process in the sense of experimental research, which can be
adapted to the needs of individual design approaches. Concerning the question of how academic research can
be conducted within the individual creative practice has been discussed intensively in the past decades in
academia. Mäkelä and Nimkulrat (2018) presented the approach of using documentation as a support tool for
the reflection process on practical design work. Nonetheless, further research work is necessary in order to
draft a holistic process proposal in the field of artistic-scientific research that does justice to the different
requirements of the design disciplines and the academic standards.
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Learning Remotely Through Diversity and Social Awareness
The Grand Challenge Approach to Tackle Social Issues Through Diversity and Creative Thinking
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Covid-19 has brought unprecedented and unthinkable transformations that have drawn uncertainty
across the world, in particular regarding the strategies that could most effectively help the global
population undertake substantial behavioural changes. To reflect and generate a response to the
societal flaws in safety procedures the pandemic has exposed politics, communications, logistics, and
global economies, the Royal College of Art School of Design launched a Grand Challenge on Design
for Safety which enquired the design capacity to draw behavioural propositions that leverage
diversity, creativity and, generally, attitudes for addressing societal challenges proactively. This was
explored by engaging a community of multidisciplinary and multicultural postgraduate designers,
working remotely away from the studios, to think beyond solutions and imagine unthinkable ways to
innovate. This diverse community of designers and thinkers became an asset for developing design
strategies that, mirroring the initial hypothesis, generate knowledge for design to learn from the
dramatic changes the world has experienced through the pandemic to inform more sustainable and
equitable futures.
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1.0 Introduction

Figure 1. Grand Challenge of Design for Safety outline. Inspired by Laura Spinney's book “Pale Rider. The Spanish Flu of 1918
and How it Changed the World” the research engaged a community of 388 postgraduate designers of different disciplines
and cultures in thinking of design solutions beyond the pandemic. This community working remotely across the globe was
an asset for the research for the experimentation of different models of research and training developed upon the exchange
of knowledge between experts and young designers to tackle complex societal issues. The diagram introduces a colour code
system which helps the navigation of the different methods and tools implemented across the research (see more in section
3.0).
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2.0 Grand Challenge
2.1 Grand Challenge Brief

Figure 2. Grand Challenge Briefing. To reach the objective of developing a new model for design able to address, and
include, the complexity of social challenges, the Grand Challenge (GC) engaged with seven themes - Care, Health, Design
Future, Design for Truth, Design for Leadership, Design for Resilience and Next Generation of Interactions. The research
project builds from previous work conducted by the authors, which explored what role design can play in mitigating risks for
improving safety.
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2.2 Student Locations

Figure 3. Student Locations and Programme Distribution. This infographic depicts the students' distribution. The Grand
Challenge had students participating from 7 different programmes, located in 21 countries and collaborating across 13
different time zones. It is estimated that over the four-week period, teams devoted 64,000 hours to the grand challenge.

2.3 Student Location Diversity

Figure 4. Student Location Diversity. To ensure sustainable and collaborative teamwork, groups were composed of
designers within similar time zones. The diagram is a representation of the distribution of student groups across different
locations. Unfortunately, this data did not allow us to fully comprehend the influence of diversity on students' design
approaches due to students being located in countries other than their national countries.
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2.4 Grand Challenge Timeline

Figure 5. Grand Challenge Timeline. The project was developed over a period of three months. In the first phase, we
launched a series of panel discussions through which the students could discuss with global experts across sectors about the
challenges related to the seven themes. During this phase, a group of students from the MRes in Design developed a
literature review that helped identify key issues per theme. In the second phase, the groups had to translate any concept
and insight into design proposals; and in the last phase, the research team analysed the data.
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3.0 Methodology

Figure 6. Methodology. The research's motivation started from recognising the need to reframe the way designers have
operated during the covid-19 pandemic, from reactive to proactive. To respond to this, we undertook research primarily
driven by action and participant observation to explore an unconventional grounded approach where we were able to start
codifying clusters of insights from qualitative (double diamond process group analysis) and quantitative (design projects,
teaching insights, expert panel sessions and a panel where researcher theme leaders discussed their combined conclusion)
mixed methods insights.
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3.1 Designing the Website

Figure 7. Grand Challenge Website Architecture. As the GC took place during the 2020 pandemic, where students were
working remotely around the world, regular communication and engagement would be key to the success of the research.
As such, a website, designed through Wix, was developed as the central operating system of the GC where information was
shared, feedback was displayed, and tutorials were booked.
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3.2 Assessment Process

Figure 8. Assessment and Data Visualisation Process. The 77 groups were assessed weekly by 12 multidisciplinary tutors
across four weeks through a google form. The feedback was then displayed on the Grand Challenge website in real-time.
The visual assessment was developed in response to the different geographical locations team members were in the world,
which has helped generate an organic process of learning leveraging the fact that some of the groups never met in person
during the time of the research.

3.2.1 Variables Assessment

Figure 9. Variables Assessment Tool. Using a radar chart as a visualisation tool - a range of variables, including
communication, intellectual engagement, technical skills, creativity, professionalism and ethics, were used to assess the
progress of the research as a collaborative group effort. This was executed using Flourish, a data visualisation and
storytelling software (Flourish, n.d.).
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3.2.2 Double Diamond Assessment

Figure 10. Grand Challenge Double Diamond. The double diamond (DD) was launched in 2004 by the Design Council in the
United Kingdom as a visual framework of the design process (Morris & Cruickshank, 2013, September). Here, the Grand
Challenge used the DD framework as a visual assessment tool to help guide and direct the students through the divergent
and convergent design process. In order to develop the DD "effect" the calculations above were developed. These were then
used and applied to an area chart (streamgraph) chart type equally using Flourish (Flourish, n.d.).

3.2.3 Example of Groups Design Process and Assessment

Figure 11. Expansion of G50 Weekly Performance. As illustrated in the diagram above, one of the teams, named Inaya,
used various design methods and tools to systematically develop their project focus in relation to the DD diverging and
converging stages. For example, using research and ideation to diverge and primary research and product development to
converge.
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3.3 Quadruple Diamond Action Research

Figure 12. Quadruple Diamond Action Research. The GC was a continuous unfolding of action research which took the form
of a Quadruple Diamond (QD). The extension of the double diamond (DD) has previously been developed into a triple
diamond in order to include the commercial process (Chen, 2020). Centred in the middle of the QD is the unfolding of the
GC, where in fact, multiple DDs took place - as seen in section 4.2. The DD process is then complemented with a diamond on
either end which supported the development of the research and the collated outputs. The diagram is a demonstration of
how the various interactions between designers, global experts, academics and more played a key role to the development
of the GC.
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4.0 Discussion

Figure 13. Discussion. Through the unconventional grounded approach, mixed methods insights were generated through a
combination of design output, generated during the GC, and inputs, generated through the feedback on the experience of
interacting with the GC framework, which were provided by the designers. More specifically, the MRes Design cohort
developed a further input of analysing the final design projects and process while questioning where design resilience may
be emerging.
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4.1 Website Feedback

Figure 14. Website feedback. Following the end of the GC we were able to draw out the website usage through Wix's
analytic tools. As we can see 'feedback', 'timetable' and the home page were understandably the most popular pages due
to real-time communication. Equally, designers offered their feedback regarding how the website facilitated their journey.
For them, the website was a helpful and effective tool that helped develop the projects. However, they felt that the website
didn't build the "studio" community and thus more real-time features should be introduced where students could share
their progress, updates and engage with one and other.
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4.2 Assessment Results
4.2.1 Double Diamond Results

Figure 15. Double Diamond (DD) Final Results. At the end of each week, designers would be able to find their feedback on
the website and see their design process' evolution in real-time. Having all the DDs displayed side by side also allowed both
the researchers but also designers cross-compare their development to other groups. As we can see from the highlighted
DD, GC groups that best addressed the given themes displayed a consistent high performance in diverging and converging.
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4.2.1 Variable Results

Figure 16. Variables Weekly Results. The feedback was visualised, likewise through Flourish, in the form of a radar chart
where each translucent layer represents a different week. By mirroring this diagram with the DD results we can visually see
how those achieving highest across the six variables would perform the best in the DD process.
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4.3 Assessment Feedback
4.3.1 Double Diamond Feedback: How much did the double diamond help you process in your
project?

Figure 17. Double Diamond Feedback. Following the end of the GC designers offered their feedback regarding the use of the
DD. Overall, designers believed that the DD offered their group an effective guiding framework throughout the duration of
the project. Of course, due to the ambiguity of the DD, its interpretation was equally different for both tutors and designers
and therefore was challenging in understanding the quantifiable desired direction.
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4.3.2 Variables Feedback: How much did the weekly assessment help your project assessment?

Figure 18. Variables Feedback. In the feedback form, designers were asked to rank the relevance of variables used to assess
them. Overall, communication, professionalism were considered the most relevant variable. With surprisingly, 'ethics' being
considered as the least relevant form of assessment. This could be considered as a reflection of the ambiguous framing of
ethics in figure 3.2.1, and better framing of this must be considered. Finally, the students found that although the
quantitative visual assessments were helpful, they found the lack of qualitative feedback challenging to justify their mark.
Further development could consider how to simultaneously visualise both quantitative and qualitative assessments.
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4.4. Towards Designing Resilience

Figure 19. Key Findings. Following the completion of the Grand Challenge, an analysis was developed to understand what
different design approaches emerged from the projects. This included methods, creative strategies, technologies, mediums,
outcomes, definitions of design resilience, theme selection or theme groupings. The diagram illustrates an initial overview of
the research questions, gaps in methods and skills, and keywords that emerged from the analysis. The diagram suggests
questions towards designing resilience where we systematically unpick the design process to understand what design
methods/tools/approaches should remain, which should be removed and where others should emerge. Starting by looking
within - at the designer’s mindset. This diagram helped the research outline any key learning able to direct more focussed
recommendations for designing resilience.
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5.0 Conclusion

Figure 20. Mapping the research. The research started with a hypothesis looking for a new model for design. This informed
the approach to the panel discussions between global experts and postgraduate designers, the literature review and the
products and services that 388 interdisciplinary and multicultural groups generated to respond to the challenges related to
the themes. Starting with a hypothesis driven approach allowed the research to undertake an explorative and experimental
process which helped harness the knowledge of the interdisciplinary groups working remotely from different regions in the
world. This approach, which took shape through the interactions between academic, technical staff, postgraduate
designers and global experts, created a method that tackles societal issues through diversity and creativity.
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From Eyes to Ears
How to Deal With the Acoustic Element “Voice” as a Visual Designer
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As part of the ‘software evolution’ (Mens, 2008), acoustic rather than visual interfaces are
increasingly developing into the decisive contact point in the interaction between the product or
service and the user. Voices, ‘VUI’s, play an important role in the design of communication, yet
communication designers are not yet firmly established in this field and, for example, the process of
voice selection is often described as a particular hurdle, especially when the selection needs to align
with strategic parameters of a brand. This raises several questions: What role can communication
designers play in the future in the complex field of designing with voice? What are the specific
challenges (and opportunities) for designers in this field? And how can design education respond?
This case study focuses on a project course with communication design students that addressed the
topic ‘designing with voice’. It explores the element of voice in a design educational setting in terms
of five aspects: module concept, sequence of activities, findings and evaluation, and positioning
communication designers in the context of VUI.

Keywords: service design; conversational design; conversational branding; voice-based services;
case study

1. Introduction – A Shift in the Self-Image of Communication Design
Communication design has its roots in graphic design, and even today, "thinking made visual" (Bass & Kirkham,
2011) operates on the premise of visual thinking and seeing (Heller, 1998, p. 46). However, as so often seen in
the history of design, the evolution of design tools also affects shifts in the evolution of design as practice:
„Graphic and communication design education will change, mostly in response to external factors outside of
the control of faculty or the field. As this change happens, however, what arises is an opportunity to build a
more conceptual, integrative, and inclusive discipline that is wholly its own, and that does not try to pattern
itself on any other.” (Cezzar, 2020, p. 255). At present, the increasing use of voice-based services highlights
that the self-understanding of communication design as primarily visual is in a state of upheaval. After all, the
most natural way of communicating is through conversations (Nishida, 2011), and it is conversations, both as a
medium of interaction and a tool for designing, that are currently influencing the conception and design of
user interfaces in UX and UI design.
In the early study of language-based interaction by Nass et al. (1994), the "computers are social actors" theory
(CASA) was defined and investigated for the first time. According to this theory, Human-Computer Interaction
(HCI) is fundamentally social, and the social rules that apply to humans can also be applied to computers,
meaning computers can also be equipped with human characteristics, such as a voice, and evoke a voicepersona association via various devices. Further socio-phonetic research on Voice User Interface (VUI) by
Cabral et al. (2017) shows how synthetic speech affects human perception. A thematic review of the state of
research by Clark et al. (2018) identifies challenges for speech research - including, among others, how speech
research may be further developed through design, engaging with current uses of speech in design and
acknowledging the growing range of types of interaction. The work of Sutton et al. (2019) draws on the field of
socio-phonetics and explores the social factors relating to production and perception, further showing the
This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

potential of VUI in shaping users' experience and perception.
The development of the module was preceded by qualitative one-hour interviews with practitioners,
specifically brand and service managers from logistics and service companies in Germany, with the aim of
establishing a status quo of the use of voice in practice (HTW Berlin 2020a). The interviews revealed a
fundamental knowledge deficit and ‘speechlessness’ on the part of practitioners – the vocabulary used might
be sufficient to describe the voice in broad terms, but not specific enough to make conscious decisions about
its strategic use in the context of branding: "When it comes to sound and voice, no one has thought about
whether it also fits the brand" (HTW, 2020b). The expert interviews show how the lack of basic knowledge
about voice categories, effects and possible uses can lead to voice selections based on gut feelings or
subjective responses such as a personal liking for a voice. The awareness of this uncertainty is also reflected in
need for an objective evaluation: "Voice is still the entity I am least able to judge!" (HTW, 2020c).
A recent survey on the "Future of Language Technology in Business" undertaken in German-speaking countries
shows that 67 % of practitioners avoid language as a design tool (App Dynamics, 2018) because they are afraid
of creating superficial or otherwise detrimental user experiences. Further, the companies surveyed tend to rely
on the expertise of IT and marketing; the role of communication designers does not yet seem to play a clearly
discernible role in this area. Even at recent voice conferences such as Voice Global, out of 133 keynote
speakers, only five came from the field of design (2 Conversation Design, 1 UX/UI Research, 2 Design Direction)
(Voice Global, 2020).
Yet, the "Conversation Branding Study" by the brand design agency MetaDesign shows that the acoustic
dimension cannot be decoupled from the visual when designing brands, as the acoustic dimension, especially
on the level of orienting and supporting product or application use, embodies a position, an attitude – similar
to the visual (MetaDesign, 2019). As part of the expert interviews (HTW 2020) conducted around the use of
voice, a brand strategy expert with wide-ranging experience in voice-based services reflects that the visual and
acoustic levels should be "interlocked as closely as possible so that ideally the attitude is conveyed via the
voice and thus a match can be made between the inner image and what is heard" (HTW, 2020d).
Based on the findings of the MetaDesign study (MetaDesign, 2019), the results of the App Dynamics survey
(App Dynamics, 2018) and the expert interviews (HTW Berlin 2020), a project course was developed for the BA
Communication Design at the HTW and ran in the winter semester 2020/2021. Guided by the question of what
future role communication designers might play in the field of language-based services and what
competencies this would require, the course was implemented with the following didactic goals:
to provide students with new tools outside their typical field of visual expertise
to raise students’ awareness for an emerging field of practice
to create an interdisciplinary network (with voice and speech experts, linguists).
The following aims to underline the role that communication designers primarily focused on the visual can play
in the field of speech-based services. For this purpose, the below introduces the module concept and the
activities undertaken by the students in order to evaluate the results and insights the module yields, both in
terms of the student experience and the design propositions developed during the course.

2. The Case Study – Teaching the Shift in Communication Design
The project course (10 ECTS, 17 weeks, 300 hours workload total) was offered to 12 communication design
students on the BA Communication Design in the 2020/2021 semester. Guided by the research question of
how designers need to be able to design voice and with voice in the future, students and experts could try out
and develop language-based service solutions in the experimental setting of a design laboratory. A team of
two design lecturers led the project; while one focused on service and brand design, the second enriched the
course with expertise in service, information, and movement design. The experts that were brought in either
had extensive knowledge in the field of language or specific skills in this area. On the student side, the project
was open to both 3rd and 5th-semester students with different levels of experience and training in visual
design across illustration, colour theory, typography, analogue and digital photography, digital image editing,
screen design and, in model and exhibition-making. Participation in the course did not require prior knowledge
of language or technical knowledge of designing with voice. Therefore, the course began with an introduction
to the basics of language-based design and language-based services. Using different didactic strategies and
established design methods (such as thematic introductions, expert lectures, exercises in comparison and
imitation, creating personas, undertaking cultural probes, prototyping, and testing), the students learned to
create different digital services that focused on the use of voice.
Based on the cognitive learning goal taxonomy of educational science by Bloom (1956) as developed by Volk
(2020), various learning goals for the course project were identified:
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•
•
•

acquisition of knowledge in the field of designing with voice
skills or abilities in the area of shaping communication with language (description, differentiation,
vocabulary building, possibilities of use, digital editing, prototyping)
synthesis of acoustic and visual conversation.

The course project is supported by the findings from the qualitative interviews with practitioners, specifically
five brand and service managers from the service, transport, and logistics sectors, as well as a voice art
director with initial experience in language-based services (HTW Berlin 2020). The semi-structured interviews
were conducted, transcribed, and categorised to focus on the current status of the use of voice, voice
competence, voice selection tools and voice as a design tool. The following parameters for designing with
voice were derived from the interviews:
•
•
•

there must be an understanding of the use and application of voice: basic knowledge and awareness
there need to be guidelines for the assessment of voice: establishment of comprehensible, common
assessment and evaluation parameters for voice
there needs to be a broad, agreed-upon vocabulary for describing voice.

Based on these three parameters, the module employed methods and tools that would enable the participants
to gain basic knowledge, guidelines, and vocabulary for describing voice and create approaches for
communication designers to working with voice:
Table 1. Module description (compiled by the author)

phase 1: warm-up
In the first instance, the topic of voice and the basic associated concepts were introduced through a lecturebased format. Further, to illustrate the topic of acoustics to the largely visually trained students, we explored
the stylistic means of typography (as written language) in comparison with the stylistic means of language in
acoustic form (phonetics, verbality). To do this, the students first established associative links between the
collection of system fonts and the collection of Google voices and compared the results.
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Figure 1. Match typography and voice (compiled by the author)

Figure 2. Associative links: student sketches based on voice examples

The intention of the exercise was to reveal a connection between the effects of specific typefaces (Arial,
Helvetica, Gill Sans, Futura, Courier, Optima, Baskerville, Optima, Avenir, Comic Sans) and the acoustic voice
(standard voices from the synthetic voice database) (Google Cloud, 2021). To provide a theoretical framework
for the exercise, standard literature was introduced from the fields of linguistics, such as Fuhrhop and Peters’
"Einführung in die Phonologie und Graphematik" (Introduction to Phonology and Graphematics) (2013), and
media pedagogy (e.g. Böhn and Seidler, 2014). On the basis of this, designerly procedures such as
"comparing", "exchanging aesthetic perceptions" and "visualising (through sketching)" were first applied to the
typographies and then, equally, to the voices. Wherever similarities were found between the associations, a
match was created and edited into a film.

phase 2: deep dive
Building on the initial understanding of the use and application of voices and first awareness of the topic, the
students’ knowledge was deepened in a second step through lectures from adjacent disciplines, covering the
following topics:
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Table 2. Expert lectures as part of the project (compiled by the author)

phase 3: design and implementation
The next phase prompted a change of perspective towards human-centred problem solving followed. With the
help of cultural probes, specifically, interviews and observations through which the students documented the
different perspectives in weekly protocols or voice diaries, the requirements for voice-based services were
analysed to explore, for example, voice as an added value or disruptive factor in everyday life. These analyses
then formed the basis for the students' concept development for their voice-based prototypes, which covered
a wide range of topics:
•
•
•
•
•

chatbots: for communication design course/ homesickness/ crisis services
podcasts: about talking to yourself/ about how podcasts are made
1 audio guide: for walks and travels
1 analysis: voice perception in Tik Tok videos
1 database: voice awareness with “Echo Archive”

3. Insights From the Course
An understanding of the use and application of voice is required: acquiring basic knowledge and raising
awareness for the topic through voice typing, listening examples and expert knowledge.
Research on the sound-object association, the 'bouba/kiki effect' (Köhler, 1947; Ramachandran & Hubbard,
2001), shows that associations do not arise arbitrarily, but rather that adults assign nonsense words with
rounded vowels (e.g. bouba) to more rounded shapes, as well as nonsense words with unrounded vowels (e.g.
kiki) to more angular shapes. Supporting learning with voice by transferring typographic effects to vocal effects
(White 1982; Armstrong 2005; Fellows 2009) is also a well-known approach. However, the spoken form of
language (phonetics, verbality) varies much more than its visual counterpart, written language. Therefore,
there seems to be ample scope for further research in linking both forms of language, especially in the area of
associative meaning to contribute to low-threshold learning around the nature and effects of voice specifically
for visually trained communication designers. Nine out of twelve students interviewed said that this linking of
the forms of language had a positive learning effect. However, there was criticism of the use of purely digitally
generated voices from the Google library (text-to-speech); these were perceived as too digital compared to
voices spoken by humans and as a very separate genre. What made a big impression on the students was the
theme around perception: "Voices are like fingerprints, and sounds are much more present when you pay
attention to them." (HTW, 2020e).
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Table 3. Comparison of levels of sensitivity towards typography and voice (compiled by the author)

There is a need for guidelines for the evaluation of voice: establishment of comprehensible, common
evaluation parameters for voice.
The first presentation by a voice art director that introduced categories of listening and presented different
voice samples formed the basis for a comparative analysis of typography and voice in practice that aimed at
developing an initial voice competence. In a 2-hour workshop, the students listened to synthesised voice
samples, collected associations in the form of personality descriptions of adjectives and, together with the
voice art director, performed voice imitations. The personalities associated with these had become so tangible
that a lively discussion about voice could emerge. Afterwards, the presented voice samples were compared in
plenary and projected into possible application contexts. The students were mainly concerned with the
emotional evaluation of what they heard (‘What emotion does this trigger in me?’), but also with the
appropriation of the voice itself through imitation. Through analysis and evaluation, the students were alerted
to the intention of what they heard. This exercise formed the basis for a possible approach to describing voice:

Figure 3. Methodology for voice description (compiled by the author)
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There needs to be an established and agreed-upon vocabulary that can be used when describing
voices.
Most of the knowledge gained through the project came from raising awareness of the subject and acquiring
the necessary vocabulary. Through the repetition of listening, evaluating and reflecting – familiar from usual
design practice –, a gap in this area became apparent. Participant surveys during and at the end of the course
show that there is a need for an expanded vocabulary. What started with descriptions such as "I like the voice"
and "I don't like the voice" was refined to descriptions such as "The voice sounds rushed, especially at the end
due to the higher pitch of the voice, which makes the speaker seem even more insecure" (HTW, 2020f).

4. Evaluation – What Skills Do Communication Designers Bring to the Field of Voice?
Communication designers are considered competent when it comes to articulating aspects such as visual order
and gestalt, developing content-driven visual hierarchies in response to their knowledge about users and their
behaviours. They can mediate between concept, product and theory, related requirements, disciplines and
methods, and their problem-solving skills should make them attractive actors in the field of designing with
voice. With a view to the projects developed as part of the module, it becomes evident that after the initial
introduction to the field, the visually trained students were able to transfer their skills to a design with voice.
Especially notable was the growth in a shared vocabulary for voice over the course of the module. In this
sense, the Echo Archive, a voice database, can be considered almost as a reflective summary of the module’s
aims and ambitions. Offering a synthesis of auditory and visual conversations, the database contains human
voice samples that are classified according to their characteristics using a visual classification system. The
students designed a tool that both designers and clients can use to understand the perception of voices,
describing qualities such as high, low, narrow, rich, monotone, changeable, clear etc.).

Figure 4-6. Prototype of the voice database Echo Archive

906

5. Conclusion – Where Can and Should Communication Designers Position Themselves in
the Field of Designing With and Through Voice?
Designing voice-based services:
The different perspectives on communication with/through voice result in a wide range of possible
applications in communication design, for which there is a clear demand on the market. Crucially, designers
can inhabit the thresholds between different actors in a project, between clients, voice agencies and voice
directors. On the one hand, their expanded vocabulary, translating between the visual and the acoustic
dimension, can fundamentally support integrated approaches to voice selection as part of a (brand) strategy.
On the other hand, their ability to create tools (as prototyped in Echo Archive) can support a deeper
understanding of the voice as well as facilitating the communication about voice and voice design. This is in
addition to the potential impact of the involvement of communication designers in the emergent field of
designing with voice, which, in turn, also extends to the area of design education: from new possibilities of
interface design (e.g. UX, UI, conversation design, branding, broadcast design, corporate design) to the need to
extend the communication competence of future communication designers.
The integration of the topic "Designing with Voice" into design curricula not only opens up a broader view of
what communication means for the students but also opens up their understanding of the practice. The
evaluation of the survey at the end of the project shows that seven out of twelve students would like to use
voice tools in their professional work. Ten out of twelve participants expressed the wish that designing with
voice should become a permanent part of the communication design curriculum in their degree program.

Outlook:
Future communication designers are more than just ‘image-makers’; they have to deal with a complex and
rapidly changing job profile. Back in 2011, the Design Education Manifesto outlined the needs and desires for
the future of design education and advocated that design education must be a learner-centred environment in
which students can develop not just in terms of articulating their own practice but, importantly, to be able to
adapt to the changing contexts and requirements of this practice. "As designers, we need to adapt quickly to
new technologies that change the methods of communication in our ever-changing world." (Bennett and
Vulpinari, 2011, p. 141). In this particular instance, it means that an understanding, the expertise, the practice
of developing ‘VUI’ needs to be embedded in the curriculum, as it is in the adjacent discipline of computer
sciences: "It is important that VUI designers have the training and resources to design usable VUIs. This
requires established VUI training resources and assets in both academia and industry." (Murad, 2020).
In order to be able to design with voice and language in the future, designers need:
•
•
•
•
•

basic knowledge
awareness of (and attention to) hearing and forms of listening
understanding of use and possible applications
design vocabulary
use of voice as a further means of communication in basic studies

Generalist versus expert:
However, communication design studies cannot produce voice directors but generalists who have a broad
spectrum of professionally relevant topics, tools and ways of thinking through the combination of various
interdisciplinary competencies. As a result, experts will not become obsolete: they have the deep knowledge
of voice technique and voice posture, the knowledge necessary to evaluate individual voice examples in
reference to larger contexts of use and project complexity, for example, and the flexibility to design within
different genres of voice-led projects from audiobooks to radio spots to chatbots. Only the permanent and
deep examination of the voice, its character, effect, leads to the comprehensive voice competence that
characterises the voice specialist.

The challenge of inter- and trans-disciplinarity:
The implementation of additional layers in the communication design curriculum of non-visual communication
tools such as smell, touch and perhaps even taste can intensify an understanding of our perceptual senses,
such as hearing, and open up a real perspective for design innovation in the future. However, currently, the
broad range of experts in acoustic, sensory, olfactory and haptic topics is not firmly established in design
universities. This leads to financial and logistical challenges, and for future interdisciplinary collaborations in
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the field of voice, cooperation with other faculties and departments such as drama, computer science but also
corporate partners such as dubbing agencies is conceivable. Nevertheless, underlining the responsibilities (and
opportunities) within the field of designing with voice and sound, serious thought should be given to how the
subject can be firmly anchored in design education and how we can further deepen the knowledge in the field
through raising awareness, creating dialogue and possibilities of exchange between practice and education
and developing the language of description and analysis and critically reflect on it.
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This paper is a summary of the analysed experiences collected from ‘social implementation projects’,
which started as participatory design workshops. Since there is very little research done on social
implementation methods based on these kinds of workshops’ outcome, this study aims to review the
projects that were successfully implemented and clarify the factors leading to their successful social
realization. Using a qualitative approach, archival data was reviewed, and project leaders were
interviewed, which shed light on the characteristics necessary for the successful enactment of the
ideas sprung from the workshops. This study shows there are four essential attributes that a
workshop output must possess, in order to be socially implemented: A stake-holding oriented
system, a collaborative environment, a strong bond between local issues and external resources, and
a solid foundation of flexible design thinking methods.

Keywords: design workshop; social implementation; social-output; design process

Background
A study with these characteristics demands a large amount of data not easily compiled without having a
significant pool of projects supported by an established workshop organization. Fukuoka City, the largest
economical and industrial hub of Japan’s Kyushu region, has been very active in supporting and enabling
initiatives and ideas toward a more inclusive and socially driven implementation of design projects (Universal
Fukuoka City, 2011). Thanks to this ideal environment, the authors have been annually conducting
‘participatory design workshops’ (design-WS) from 2012 to 2020. "Universal City Fukuoka Design Workshop", a
two-day workshop to propose social participatory solutions (including people from diverse backgrounds), was
conducted annually since 2012. In 2016, it was merged into the framework of the Global Goals Jam, an
international workshop for creating solutions from solving problems under the theme of Sustainable
Development Goals (SDGs).
In the current format of the design-WS, teams are allocated time to develop their ideas according to a design
process that enables (1) understanding, (2) problem identification, (3) idea development, (4) testing (prototype
making), and (5) proposal presentation. In the last stage of the workshop, each team presents their design
proposals, an invited panel of judges from design education and local government reviews, comments, and
selects the best proposal for the "Jury Prize" based on 5 points evaluation criteria: universal design
perspective, social impact, ideas originality, the potential for social implementation, and presentation. After
the workshop, some design proposals continue developing, reaching a successful ‘social implementation
condition’, a project which effectively identifies social issues and is capable of providing a sustainable concrete
solution by its own means (by public allocation or private self-funding). These projects are successfully
deployed (or given official support) into the public development plan at various levels of the administrative
structure.
From a theoretical point of view, there are some empirical studies that focus on effective methodologies for a
workshop program design (Anzai et al., 2011; Anzai et al., 2013). In addition, there are several studies
investigating the facilitation of workshop practitioners (Anzai and Aoki., 2018). However, few studies shed light
on the methods related to the social implementation derived from the output (design proposal) originated on
This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

the design-WS.

Purpose of the Study
This study’s objective is to comprehend (define, organize, classify) the factors that effectively lead to the social
implementation of design proposals derived from design-WS.

Research Method
This study used a two-pronged approach to gain insights into the factors that lead to successful social
implementation. The first one, consisted of an archival research of the data collected from the design-WS
conducted between 2012 and 2020. The second one, to understand the internal dynamics, and especially the
decision-making process that occurred at the interior of each group, qualitative interviews of the standardized
open-ended type were conducted among the team leaders.

Findings
The following findings are compiled from 3 case studies of design-WS and the conducted interviews with the
respective team leaders of the implemented projects.

Archived Design-WS Data Collected Between 2012 and 2020
This archived data was organized and classify on a yearly basis, the structure considered the ‘Theme of the
Design Proposal’, ‘Winner of Jury Prize’, and ‘Social Implementation Status’. Table 1 (Zhang et al., 2020).
Table 1. Organized data of the design-WS conducted from 2012 to 2020

It can be observed that there were three social implementations between 2012 and 2018, all winning the "Jury
Prize". In 2019 and 2020, there were six social implementations and four out of the six did not win the "Jury
Prize".
Design-WS (2012-2018) differ from those of 2019 in that the first ones, the issue to be resolve was proposed
within the time allocated for the workshop itself. In the later ones, the organization called for participants who
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already had a defined issue (interest or direct stake-holding) to undertake. This requisite may have contributed
to an increment in the number of social implementations in 2019 and 2020.

Interview with Team Leaders of the Social Implementation Projects
Interviewed leaders were selected based on the degree of success achieved by their respective projects, and
only those projects still going on (up to 2021 first semester) were chosen.

Case 1: "KNOW MORE PLASTICS” - 2018. Team D
●
●
●
●

●

Interviewee: Mr. H, project leader, male, 30s, from Bangladesh, doctoral student
Proposal: “De-plasticization” for environmental conservation
Time: November 2018
Implementation: Development and production of the brand "KNOW MORE PLASTICS". Bags made
of linen (from Bangladesh) to reduce the environmental impact of plastic use. Under the
guidance of a Japanese fashion designer, a fashion exhibition in Tokyo was organized (2019).
Launch of REVIVAL (Table 2), a sustainable fashion brand for promoting women independence
through cultural exchange and heritage preservation.
Social-output: Brand REVIVAL

Table 2. Case 1 Design proposal and social implementation identified from the interview with Mr. H

Case 1: Design
proposal

Implemented
proposal:
REVIVAL fashion
show

Stakeholders of project

Factors that lead to success
Team leader’s characteristics
Design-WS and organizer

Others

[DURING] Design-WS

・

・Stake-holding discovery
and (or) establishment ❶ *

・

・Design methodology
acquisition (understanding
and execution) ❹

・

[AFTER] Design-WS
・Introduction of an
established fashion designer
❸
・Expert support for
exhibition planning and
management ❸

・
・
・

Bangladesh local connections
❷
Bangladesh community university involvement
(development of social
capital) ❷
Family members financial,
emotional, and participatory
(e.g., staff role) support ❷
Expert advice (from
experience) ❷
Support from household
name professionals ❸
Multidisciplinary commitment
❷

・
・

Socially driven activities
significant experience
Proactive (connected to)
academic research background

Difficulties
・
・
・
・
・

Securing a budget
Having mentorship
Finding Japanese collaborators
Negotiating with Japanese
companies
Understanding Japanese customs

Acceptance into the Japanese
community

* Symbols ❶❷❸❹ in the columns refer to the ‘Factors that lead to success’ explained later in the
discussion section.
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Case 2: "PROJECT IMA” - 2019. Team B
●
●
●
●

●

Interviewee: Ms. S, project leader, female, 50s
Proposal: Improving the use of local buses in Imajuku
Time: September 2019
Implementation: Collaboration between the Nishi(west) Ward Office of Fukuoka City and Kyushu
University. A team of students were deployed to the coastal area of Imajuku. They did fieldwork
regarding Imajuku's public transportation system, culture, tourism, and local(behavioural)
customs. In 2020, the focus was put on using local buses and the improvement of its associated
support infrastructure (e.g., signage system, tourist info, web). (Table 3)
Social-output: Imajuku’s bus-stop signage, and website

Table 3. Case2 Design proposal and social implementation identified from the interview with Ms. S

Case 2: Design
proposal: prototype

Implemented
proposal: interview
of but stop signage

Stakeholders of project

Factors that lead to success
Design-WS and organizer

Others

[DURING] Design-WS

・
・
・

・Stake-holding discovery
and (or) establishment ❶
・Communication tools
learning ❹
[AFTER] Design-WS
・Collaboration with
university students ❷

・

・

Team leader’s characteristics

Administrative support
Support from local people ❷
Utilization of regional networks
❷
Communication with local
community (development of
social capital) ❷
Teamwork (local, external
expert, students, government)
❸

・Project management
skills acquisition ❸

・
・
・

Interest in social activities
Positive attitude
Ability to lead (influence,
motivate, and encourage)
others

Difficulties
・
・
・
・

Securing budget
Administrative system
Finding collaborators
Gender inequality in rural areas.
Initiatives by woman usually not
successful

Case 3: Sustainable home for all. - 2019, team D.
●
●
●
●

●

Interviewee: Ms. F, project leader, female, 30s
Proposal: To create a sustainable residential sector in depopulated areas, aiming to increase the
number of migrants.
Time: September 2019, currently still going on.
Implementation: Collaboration with architects from Tokyo. (Temporary) utilization of
infrastructure belonging to public transit authority provisionally not being used (tunnels) to be
used as provisional social hub for tourism (Table 4).
Social-output: Tunnel hotel

Table 4. Case3 design proposal and social implementation identified from the interview with Ms. F
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Case 3: Design
proposal

Implemented
proposal: event
poster

Stakeholders of project

Factors that lead to success
Design-WS and
organizer

Others

Team leader’s characteristics

[DURING] Design-WS

・

・
・
・

・Stake-holding
discovery and (or)
establishment ❶
・Design methodology
acquisition
(understanding and
execution) - case in
point, quick & dirty
prototyping ❹
[AFTER] Design-WS

・

・

・

・Networking (social
capital) support ❷
・Communication and
promotion support ❸

・

Communication with
local community
(development of social
capital) ❷
Ability to confront,
understand, and accept
for failure
Developing
communication skills to
enable advice from
people with experiences
❷
Support from household
name professionals case in point, a famous
architect ❸
Interdisciplinary
teamwork ❷

・
・

Social issues awareness
Confidence
Perseverance and commitment (having
passion for the project regardless of its
type)
Visualization skills (interpretation and
communication of data-information)
Proactive

Difficulties
・
・
・

・
・

Securing a budget
Securing collaborators
Difficulty faced in responding to the
different people involved in the
administration
Administrative documents are complicated
Administrative processing takes time

Summary
These three projects are the longest and most developed ones originated from a design-WS. The existence of
recurring and overlapping factors that lead to the successful implementation were discovered:

1. Academic and strategic vision
During the workshop time, teams are educated regarding Design Methods, and social capital strategies.
Post-workshop, strong support about management and administration of human resources, logistics, planning.

2. Essential conditions
Deep (vertical), wide (horizontal) and fluid (interlinked) local connections. It does not matter how good or
brilliant on paper a project might seem to be, it will not get anywhere near adoption without nurturing a rich
and vast network of contact at all levels (e.g. from high echelons of local governance down to low ranking civil
servants).
Diverse participatory background. It is essential the fair (equal allocation, e.g. time) and open (non-biasing, nor
censoring) discussion of all members’ input as a catalyst of innovation from different (even contradictory)
points of view.
‘External agents’ seamless inclusion. This non-local experts with a vast and long trajectory related to the
project at hand, and (or) household names with little to no relation with the community in which the project is
implemented, were included in the native community cultural dynamics and were able to mould concept and
ideas respecting local culture and custom.
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3. Individual leader characteristics
“Leaders are made, not born”. In addition to essential inherent individual characteristics (e.g. charisma,
passion, pro-activity, experience), a good leader will not rise to the occasion without emotional stability and
reassurance provided by key people such as family and friends. Means for enabling their participation in the
dynamics of the workshops could turn into a critical, decisive factor.
The two points becoming the main hurdles toward a successful implementation of a project are, first, the
budget and (or) securing its financing. Although securing economic means can be overcome by encouraging
voluntarily “bona fide” and (or) “ad honorem” at the human level. However, it would be practically impossible
at a logistical one without the participation of the complex apparatus of technocracy and bureaucracy of local
governments.

Discussion
The (revealed) factors that lead to social implementation are:

❶ Stake-holding oriented system in design-WS
The adoption of a system in which vested concrete interest of a first (direct beneficiary) or secondary order
(indirect beneficiary) rather than the gaining of an academic experience for the sake of it, is more likely to
trigger the development of a proposal with social implementation possibilities.
The stakeholder role (participation, responsibility, and commitment) is directly proportional to the state of
implementation (Figure 1. This implementation experiments a progression going from an ‘inception state’
(design-WS), in which the potential exists but it is nothing more than the “prospect of an outcome”, to a ‘preoperational state’ in which the project is being logistically supported but not fully liberated into society, and
finally, ‘operational state’ in which the project is fully implemented (and continues).

❷ Collaborative multi-background participation
A system of co-creation based on a five-axis structure (by role). See Table 5 below.
Table 5. Roles of the various people involved in the co-creation
Co-creation

●

[DURING]

●

DesignWS

●

●

●

[AFTER]
DesignWS

Networking
Practice of design
thinking
Future
cooperation
system
Socially capital
creation
Logistical and
operational
support (e.g.,
introduction of
human resources,
design support,
budget
management,
grants
application,
among others)

●
●

●

●
●

●

●

Socially driven
Perseverance and
commitment (Having
passion for the
project regardless of
its type)
Visualization skills
(interpretation and
communication of
data-information)
Proactive
Ability to confront,
understand, and
accept failure
Deep relationship
with local
community
Empathy (with team
members)

●

●

Providing local
resources
(human and
non-human)
Logistical and
operational
support (e.g.,
budget
application
support)

●

●
●

Providing
specialized
knowledge
Design support
Logistical and
operational
support (e.g.,
introduction of
human resources,
design support,
budget
management,
grants application,
among others)

●
●

●

Financial support
Planning and
management
support
Emotional and
psychological
support

❸ Co-creation system between local-external agents
Local problems solutions are greatly benefited by incorporating ‘external agents’ as long as they function
based on symmetrical cooperation, that is to say, as part of the team and not as the leader or “person in
charge”. In all the studied cases, the research results show that creating a topical co-creation system and
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solving local issues by utilizing local materials and involving external agents has a higher potential for social
implementation. External agents can inject new energy into the team with their own thoughts, ideas, and
methods that are fresh to local members; or (household names) can use their name recognition to help
promoting team activities. Another point of no less importance is the one related to the ‘invitation’ itself of
these external agents. Although external agents may agree to participate on “bona fide” and (or) “ad
honorem” basis, the very nature of their expertise or reputation preclude them from undertaking a long-term
engagement. Also, it is critical to consider that asking them to participate free-of-charge for their knowledge
and wisdom is very different from soliciting them to incur logistical expenditures. It falls to the side of the
organizers to secure and facilitate the logistical means in advance (transportation, lodging, among others) to
external agents so they can contribute to the design-WS. Finally, organizers should aim for linking
professionals with a project at hand in which the compensation is not of the monetary type. A sense of deeper
commitment and compromise is usually obtained when professionals with long careers and established
reputations are driven to benefits that contribute to cementing (not exclusively) their image, knowledge, or
idealism (social contribution and humanistic views).

❹ Design methods flexibility
For a workshop output to become part of an implementation strategy, the workshop not only must provide
the necessary design competence (Design Methods), but it also needs to have the flexibility (expertise)
necessary to recognize the potential of an idea or concept and to be able to adapt its dynamic even when a
particular idea might deviate from the workshop main objectives.

Figure 1. Three states of social implementation

Another interesting finding is the variability of the ‘social-awareness composition’ (Figure 1). Social awareness
is the level of social impact related to a project, the comprehension of how much effect has a particular
phenomenon in society at large. It is directly proportional to the states described in ❶. At the inception state,
the project members develop ideas based on a social-awareness composition in line with the internal reality of
the team and (or) general common knowledge. As the state of implementation progresses, the socialawareness composition changes toward the recognition of the effects that the implementation of their project
will have in the community (society).

Conclusion and Future Development
This study shows the importance of the following four factors at the moment of considering the prospects for
the social implementation of any particular project originated in a design-WS. ❶ Stake-holding oriented
system in design-WS. ❷ Collaborative multi-background participation. ❸ Co-creation system between local
and external agents. ❹ Design methods flexibility. Among these, probably the most critical one is ❹. A
flexible methodological design approach can supplement and offer alternative routes when there is a
deficiency in any of the other three factors, a monolithic “by the book” design methodology more often than
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not fails to enable a successful social implementation.
Among the three case studies analysed here, it was found that the common denominators which obstruct the
implementation are budget and participation (temporal commitment). Securing economic resources is a
hurdle onto itself, however, the efficient administration of a budget could be as (if not more) important.
Regarding participation, at the inception-state, or before that, participants get involved mostly on a learningdriven initiative, the expected time is that of a fast-sprint, however as the implementation progresses, longterm projects conditions set in, usually this translates into the loss of participants and the created networks
and bonding.
This study shows that general, yet essential attributes such as ‘high awareness’ (control and management of
human and logistical resources), ‘participatory commitment’ (increase motivation of people with different
background in working toward unify goals), ‘dialogue’ (enabling a fluid communication between local issues
and external agents), in combination with flexible design methods, revealed to be (among others) the key
elements necessary to successfully transform ideas from a workshop exercise into social implementation.
The authors of this document encourage future design-WS organizers to develop and establish support
systems based on the collected information regarding the factors which contribute to the success (or failure)
of any participatory Design-WS. Shareable information of this nature will greatly contribute to the standards of
the outcomes by raising the quality of the environments and dynamics in which design projects are developed
on.
Currently, the study only focuses on cases that were successful in its social implementation. The authors of this
academic document recognize that studying success is only part of the whole picture and it will not be
completed until failure is also studied in detail.
The successful implementation of participatory design workshops that involve the general public may lead to
more people thinking about the society in which they live, this meta-reflection might make them spring an
interest toward solving their own problems. As idealistic as this final phrase may sound, it is no less true that
regardless of ideals, dogmas, or principles, any idea will not leave the drawing board and become an
implemented project if we do not understand first the reasons behind their failure and (or) success.

References
Universal Fukuoka City. Retrieved from https://www.city.fukuoka.lg.jp/ucf [accessed on 19 Jan 2021]
Yuki ANZAI., Reina MORI., Yuhei YAMAUCHI. (2011). Design Model for Workshops to Generate Emergent
Collaboration. Japan Society for Educational Technology, Vol.35, No.2 135-145.
https://doi.org/10.15077/jjet.KJ00007628684
Yuki ANZAI., Hiroyuki MASUKAWA., Yuhei YAMAUCHI. (2013). The Structure of Activity Model for Workshops
to Generate Creative Collaboration: Evaluation of The Analogical Jigsaw Method. Japan Society for
Educational Technology, Vol.37, No.3 287-297. https://doi.org/10.15077/jjet.KJ00008987689.
Yuki ANZAI., Shoko AOKI, (2018). Workshop Practitioners' Recognition of Difficulties in Facilitation. Japan
Journal of Educational Technology, 2018, Volume 42, Issue 3, Pages 231-242.
https://doi.org/10.15077/jjet.42073
Yanfang Zhang., Shinichiro Ito., Tokushu Inamura. (2020). Relationship between the designer's role and
workshop output ― Universal City Fukuoka Design Workshop case study. Japanese Society for the Science
of Design 67 442-443. https://doi.org/10.11247/jssd.67.0_442

917

Yanfang Zhang
Kyushu University, Faculty of Design, Japan
zhang417@design.kyushu-u.ac.jp
PhD in Design from Kyushu University with a specialization in universal design and
humanized design. Eight years’ experience in a private design company specialized
in Universal Design. Currently, a lecturer at the Faculty of Design of Kyushu
University, specialized in Design for SDGs. Researching into the practical(applied)
combination of universal design education as well as humanized design into
projects with a deeper contribution and impact to society.
Christian Cruz
Yamaguchi University, Faculty of Global and Science Studies, Japan
chris@yamaguchi-u.ac.jp
Bachelor of Graphic Design at the University of Chile. Master and PhD in Visual
Communication Design at Kyushu University with researches specialized in the
development of therapeutical material for children with deficiencies of movement
(e.g. due to cerebral palsy, among others). Currently lecturer of ‘Human-Centered
Design Research Methods’ at the faculty of Global and Science Studies of
Yamaguchi University, Japan. Researching into applied methods of HumanCentered Design to preventive healthcare.
Shinichiro Ito
Kyoto Sangyo University, Faculty of Information Science and Engineering, Japan
shin@cc.kyoto-su.ac.jp
He is a lecturer in the Faculty of Information Science and Engineering, Kyoto
Sangyo University. His fields of expertise are digital fabrication and inclusive
design. He holds a Master of Design Strategy from Kyushu University.
Tokushu Inamura
Kyushu University, Faculty of Design, Japan
inamura@design.kyushu-u.ac.jp
Tokushu Inamura is a Designer/Engineer, Assistant Professor of Design Strategy at
the Faculty of Design, Kyushu University. He holds a double Masters degree in
Innovation Design Engineering from the Royal College of Art and Imperial College
London. Current research focuses on Post Human-Centered Design. He engages in
teaching to foster strategic and holistic designers. Born in Aotearoa New Zealand,
he currently resides in Fukuoka City Japan.

918

Section 10
Design Educators as Change Agents

Track 10: Design Educators as Change Agents
Xiang Xia, Yang Zhang and Ziyuan Wang
https://doi.org/10.21606/drs_lxd2021.00.322

Introduction
Kremers, Liepins, and York (2019, p.173) a notion that “a revolution is needed to address the gap between
knowledge and action” by transforming pedagogical programmatic practices, transforming curriculum,
transforming academia, and transforming ourselves inspired the formation of this track theme and informed
selection of contributions included in this section.
We argued that educators should play a vital role in supporting the proposed transformation as it they who
inform how teaching and learning is planned, organised and delivered. In addition, the educators’ specific
pedagogical approaches guide and structure learning and teaching elements such as: the curriculum content,
students’ assignments, subject delivery, learning environment in which the learning takes place and interaction
between the involved students and the given subject’s matter. These elements constitute signature
pedagogies which according to Shulman:
“are important precisely because they are pervasive. They implicitly define what counts as knowledge
in a field and how things become known. They define how knowledge is analyzed, criticized, accepted,
or discarded. They define the functions of expertise in a field, the locus of authority, and the privileges
of rank and standing.” (Shulman, 2005, p.5)
If we agree with Shulman’s proposition, then educator’s signature pedagogies, including those in ‘Design’ field,
shape professional practices and therefore, there is a need to explore design educators’ pedagogical practices,
which may shed light on at least two issues:
1. whether what might be considered core design competencies are actually needed to teach design or
what has been impact of these academics on design signature pedagogies?
2. what our academic leaders are understanding of the change processes to either reproduce the
signature pedagogies or change these in repose to internal and/or external factors?
In this track, the collection of the invited 16 submissions exemplifies teaching and learning experiences in
design education research including 12 research papers, 2 case studies, and 2 workshop proposals. The
submission explored the theme from different cultural perspectives which ranged from the insight of teaching
creativity and design thinking, designers in a studio, design knowledge and methods applied in design classes,
and the leadership and related course settings. Moreover, these studies employed diverse methods including
verification research, case studies, exploratory study, protocol study, and empirical studies.
The submission has been arranged into four sub-themes:
• Design educators’ role on cultivating creativity and design thinking
•

Design educators’ role on developing design knowledge

•

Design educators’ role in the design studio

•

Design educators as leadership of the discipline

Design Educators’ Role on Cultivating Creativity and Design Thinking
Submission by Janey Deng Klingelfuss and Markus Klingelfuss, which reflects the need to critically align with
the key concerns of design thinking led education, in fostering “student’s creative and reflexive capacities”
(QAA, 2019) opens the section. The authors argue that through an emphasis on the development of critical
pedagogies facilitate development of students critical understanding and active participation in learning
This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

activities. The follow-up submission by Katelijn Quartier elaborate on development of a ‘ready to use concept’,
containing design guidelines and tools, that support students in making informed design decisions. The author
proposed that the students are taught to be critical thinkers from the ‘start’ and to apply scientific knowledge
alongside their design skills while designing. The third submission by Francesco Galli, Zhabiz Shafieyoun and
Gerry Derksen’s research investigates the implementation practice of embedding adaptive leadership in the
internationalised creative curriculum. They explain the mutated role of the creative educator from the
‘instructor,’ who delivers the educational content to the students, to the ‘coach,’ who constructs the learning
process for the future expert designers, and finally indicate that future thinking for creative leadership needs
to consider three factors.

Design Educators’ Role on Developing Design Knowledge
Four studies and one workshop proposal in this cluster focus on the development of design knowledge.
Amongst, Elisabet Nilsson and Anne-Marie Hansen’s study provides an example of how teaching activities
made available via an online facilitate to open educational resource that offers teaching resources for teaching
for values in design. The paper ends with a concluding discussion about the potentials of design teachers to
become change agents through their pedagogical practices that enable students to go from knowledge to
action. Ryan Slone and Bree McMahon developed the ‘Mash Maker’ project, a design charrette that explores
the collision of time and form through a system of carefully devised prompts. In this project, music has been
used as a logical framework for exploring relationship between time-based characteristics for structuring
sound. Meng-Dar Shieh, Hsu-Chan Hsiao and Yu-Ting Hsiao’s study used a verification method—to apply the
practical teaching—to obtain a set of methods on bionic design and product development. Lu-Ting Xia, ChunHeng Ho and Xing-Min Lin’s study focused on green design in industrial design, who designed an experiment to
investigate students’ senses of environment in the design process. There is a workshop proposal developing
Universal Design for Learning (UDL), which discusses the accessible and inclusive teaching for people of all
ability levels, launched by Hsiao-Yun Chu.

Design Educators’ Role in the Design Studio
Two selected submissions related to design studio experiences. The opening submission by Koray Gelmez,
Pelin Efilti, Enver Tatlısu, Tuğçe Ecem Tüfek, Onur Yılmaz, designed a survey addressing in-studio roles and
responsibilities. The authors explored the relations with the instructors, the effects on the student learning
process, the factors shaping pedagogical roles, and the administrative responsibilities. The second submission
in this section by Julie Milovanovic analysed four design critiques from a master design studio in architecture
using the protocol analysis methodology. The findings provide empirical support for Donald Schön’s
description of learning design in the studios through a learning-by-imitation approach, which reveals that
design critiques are mainly focused on designing itself (tacit knowledge) more than explaining how to design
(explicit knowledge).

Design Educators as Leadership of the Discipline
There are six submissions which refer to the leadership of design discipline. Jianpeng Zheng’s research paper
analysed one of undergraduate course “brand communication design”. It has discussed the curriculum logic,
teaching process and teaching methods of inquiry practice teaching of design major in application-oriented
universities. The follow-up research paper by Yuanyuan Xu’s focus is on the art in design. The author argue
that image has become a typical symbol of the arts in this era. The paper analysed how the courses of visual
communication design adapt to the demands of this era is an important problem that design educators should
think about. Lei Sun takes the teaching reform of the undergraduate program in Shandong University of Art &
Design as a case for study. Through surveys with students, teachers, and employers, it finds out three core
challenges faced by the design majors and finally proposes three correspondent solutions. Selen Sarıel also
shares a case study which presents an in-class exercise to learn about the course learning out-comes for a
Human Factors in Design course carried out with undergraduate level industrial design students in the 20202021 academic year. The case study introduces the course content, comprised of the theoretical knowledgesharing part, sample assignments and in-class exercises to define the context of the study. Yun Fan, Jianglong
Yu, Yang Zhang, Erik Bohemia’s paper described the development of Chinese industrial design education in
colleges and universities from 2015 to 2019 and analyses the influence of national policy on industrial design
education. It mainly adopts literature analysis and data statistics methods to compare the development
process, professional ranking, the talent training scheme and curriculum in colleges and universities. The
purpose is to provide development direction and reference for colleges and universities with industrial design
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majors. Robin Vande Zande’s workshop aims to generate ideas on re-designing worldwide education. The
workshop is based on an international symposium ‘Shape a Better World’, 2019 in Florence, Italy, which
brought together thought leaders that represented 14 countries from diverse ethnicities, cultures, and
backgrounds.
The selected papers are contributing to a broad theme of design educators as change agents of design
education, as the significant needs for educators as change agents are related to challenges related to societal,
environmental and sustainability issues which needs urgent attention. However, these contributions are not
considered to be exhaustive, more issues in relation to this topic need to be explored in the future, such as
• what distinguishes design educators from educators from other disciplines or cultures?
•

what is professional bodies understanding of lectures role to introduce change for the profession?

•

how educators can be supported to change their practices?

•

how do lecturers or programme leaders and deans understand the change process?

•

how lecturers manage different requirements of change?
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Teaching for Values in Design
Creating Conditions for Students to Go From Knowledge to Action
Elisabet M. Nilsson and Anne-Marie Hansen
https://doi.org/10.21606/drs_lxd2021.01.127
Designers play an important role in shaping the society and should take responsibility for their actions
and become responsible designers that can contribute to a sustainable and sound development of
society on all levels. Thus, design education ought to create conditions for students to develop skills
and competencies for designing with values in mind. This case study paper provides an example of
how teaching activities made available via an online open educational resource that offers teaching
resources for teaching for values in design, can be appropriated to a specific educational setting. A
selection of teaching activities and how they were implemented in class are described. Results
produced by the students were analysed to see in what way the teaching activities enabled the
student to go from addressing values in their work, to actually designing with values in mind. The
paper ends with a concluding discussion about the potentials of design teachers to become change
agents through their pedagogical practices that enable students to go from knowledge to action.

Keywords: values; design education; responsible designers; open educational resource (OER)

Introduction
The design and implementation of products, systems and services impact society on many different levels,
from the individual experience to large-scale societal effects (Nathan, Friedman, Klasnja, Kane, & Miller, 2008).
Designers play an important role in shaping the society regardless of whether they have an explicit intention to
do so, and thus ought to take responsibility for their actions. Also, as acknowledged by previous scholars, all
designs embed and manifest certain values and ethics, and may – for good and for bad – support or undermine
other people’s values (Knobel & Bowker, 2011, Tromp, Hekkert & Verbeek, 2011). A design never derives from
nowhere, and the designers are always biased by a particular way of seeing the world and by their
sociocultural backgrounds (Haraway, 1988, Søndergaard & Kofoed, 2017). Previous researchers have
addressed the importance of creating an increased awareness of the role that values play in design, including
value sensitive design (Friedman & Hendry, 2019), values in design (Nissenbaum, 2005), values at play
(Belman, Flanagan, & Nissenbaum, 2009), and values-led participatory design (Iversen, Halskov, & Leong,
2012). These approaches have mainly been developed for research and development purposes, offering
methods for designers to intentionally and practically work with values in their design practices.
Not only professional designers, but also design students should learn how to work with values in order to
become responsible designers that can contribute to a sustainable and sound development of society on all
levels: social, economic and environmental. Thus, teachers at design education programmes ought to create
conditions for students to develop skills and competencies for addressing and working with values – and in
how to go from knowledge to action.
To address the topic of values in design education is currently gaining increased attention (Hendry, Eriksson,
Thilini, Fernando, Shklovski, & Yoo, 2020) Still, many teachers at design programmes in higher education face
the challenge of how to incorporate the values perspective in the classroom. To meet this challenge, we have
together with a group of teachers and researchers at three European universities developed an online Open
Educational Resource (OER) that supports design teachers who are interested in teaching values in design as
part of their pedagogical practices.
This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

An Open Educational Resource for Teaching Values in Design
The online OER (TViD, 2021) offers 28 teaching activities and 12 assessment activities, which may be
appropriated by the teachers to make them fit with their various courses, across different levels and
disciplines. The OER is designed to support a high degree of appropriation to accommodate a wide range of
educational contexts. The pedagogical approach takes its point of departure in the claim that for educating
responsible designers, teachers need to support the students in the process of “coming to know” (knowledge),
“becoming able to act” (skills), as well as in the process of “obtaining an identity” (attitude) (Barnett, 2009) as
responsible designers. The teaching activities included in the OER thus cover various levels of competency
enable progression in learning from novice to advanced. The teaching activities range from activities such as a
lecture on theoretical grounding of values and ethics, to an exercise in identifying one’s own values as a
designer, and further to envisioning the implications of designs.

Figure 1. The entrance page to the online OER (TViD, 2021).

The Case Study
The aim of this paper is to provide a case study of how a selection of teaching activities offered by the OER can
support design teachers’ pedagogical practices, and especially in developing content to design education that
puts an emphasis on the importance of addressing and working with values in design.
The research questions explored are:
4.
5.

How might teaching activities offered by an open educational resource for teaching values in
design be implemented in a specific educational setting?
In what ways do the results produced from partaking in the teaching activities as well as the
students’ own reflections indicate that they have gained insights into how to go from knowledge
to action by designing with values in mind?

The first question is answered by providing a description of how a selection of teaching activities were
combined and implemented in the classroom. The second question is answered by presenting and analysing
results and reports produced by the students. The final section includes a discussion about the potentials of
design teachers to become change agents through their pedagogical practices and by creating conditions for
students to develop the competencies and skills required to go from knowledge to action and act as
responsible designers.

Research Setting
This section provides a description of the educational context, and presents the methods for gathering and
analysing data.
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The Educational Context
The teaching activities were implemented at an elective bachelor-level course: Interaction design and media,
where the students learned to create and explore interaction design concepts that focused on social change
themes. The students were divided into groups of 4-5 people and worked with cases, which all dealt with some
sort of social issue including topics such as growing up, family life, good work, good health, ageing well,
communication for eco-life, sharing or circular economy. Some of the topics were inspired from Cottam’s
capabilities approach and case studies on changes in the British welfare system (Cottam, 2018). The
assignment was to come up with ideas for digital online communication systems or apps that could facilitate
social change in relation to the cases they were working on.
The assessment activities consisted of students writing an individual report and a group report presenting and
reflecting upon both their design processes and their designs. The specific topic of values in design were
addressed in the reports by asking the students to reflect upon the following:
– Individual report, “In what ways (if) has your view on the importance of addressing values in design changed
during the course?”.
– Group report, “Present the different ideas that you had. Describe your considerations on which idea or
combination of ideas that you decided to move on with, and how the identified values and empirical research
about stakeholders influenced decision-making in your design process.”
Due to the pandemic, the course was remotely conducted using video conferencing, and various collaborative
online platforms. In total, 40 students participated in the course.

Methods for Gathering and Analysing Data
Data about the students’ results and progress were gathered in students’ weekly assignments and their
individual and group reports. Data was also gathered via an online collaborative whiteboarding platform where
students were working with worksheets provided by the teacher to which they added their own project
related materials. Field notes were taken by the teacher during supervision and milestone presentations,
where students critiqued the value-based methods in relation to their projects. All of these data sets: weekly
assignments, reports, and field notes were analysed in order to see whether the students showed an ability to
go from knowledge to action, that is, designing with values in mind. In the analysis special attention was paid
to how the students selected and interpreted values, and how they related these values to their projects and
the involved stakeholders.

Ethical Procedure
The research is conducted according to the guidelines outlined in Good Research Practice (Swedish Research
Council, 2017). The students were informed about the research and gave oral consent to contribute to the
study.

Results
This section presents the answers to the two research questions addressed in this paper.

Research question 1: How might teaching activities offered by an open educational resource for
teaching values in design be implemented in a specific educational setting?
The question is answered by providing a description of how a selection of teaching activities offered by the
OER were combined and implemented in two workshops.
Through a user centred design process, the student groups partaking in the course Interaction design and
media, were investigating the use context in dialogue with their stakeholders, representatives from their
selected target groups. Based on the insights generated from the interaction with the stakeholders, design
concepts were developed. To include the values perspective in their design processes, three workshops were
organised where the students were introduced to methods for designing with values. In this paper we present
the results from workshops one and two. When planning for the workshops, a collection of relevant teaching
activities was selected from the OER and appropriated to fit this particular educational setting. In the
following, the content of the workshops is described, and the specific teaching activities selected from the OER
listed.

Workshop 1:
The first workshop was initiated by giving an introductory lecture about the importance of addressing values
when designing. The first exercise dealt with their individual values. They were asked to develop a Designer’s
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values manifesto, which listed the values of greatest importance to them. Both from an individual perspective
and in their professional practice. Based on the outcome, they gathered in the groups and developed a joint
Design team’s values manifesto that served as a leading star in their projects. They were also introduced to
methods for mapping and identifying stakeholders’ values, and for negotiating and agreeing upon a set of core
project values that their design concepts should build upon. As homework until the next workshop, they were
asked to get in contact with their stakeholders, map their values and develop such a values agreement.
Teaching activities from the OER:
•
•
•
•
•

Introduction to values in design,
Individual designer’s values identification and hierarchy,
Design team's values identification and hierarchy,
Listing stakeholders and their values,
Project values identification (the values agreement).

Workshop 2:
The second workshop started with the students presenting the values agreement consisting of a set of project
values that they had identified in collaboration with their stakeholders. There was also a joint discussion about
the process of mapping stakeholders’ values and the challenges they faced. In the next step of the workshop,
they were introduced to a method for constructing value-based design requirements. That is, a method for
translating a general value word into actionable design requirements. The exercise consisted of developing a
value hierarchy on three levels: 1) Project value, 2) Design objectives, 3) Design requirements. The students
were sent off to work in their groups and developed value hierarchies that were then discussed in-class upon
return.
Teaching activity from the OER:
•

Constructing value-based design requirements.

Research question 2: In what ways do the results produced from partaking in the teaching activities
as well as the students’ own reflections indicate that they have gained insights into how to go from
knowledge to action by designing with values in mind?
The question is answered by presenting and reflecting upon the outcome of the teaching activities:
•
•

Project values identification,
Constructing value-based design requirements,

and by introducing a series of key insights, which emerged from the analysis of the students’ reflections on
how the values-oriented teaching activities supported them in their learning and design processes.

Workshop 1: Developing values manifestos and values agreements
The results from Workshop 1 demonstrated that the students developed an awareness of the values that they
would like to focus on in their professional practices, and how to communicate, prioritise and negotiate these.
They contextualized their individual values in relation to members of their student groups, their design process
and collaborations with stakeholders. In their Design team’s manifestos, the students listed resources that
denote creativity, respect, teamwork, competence development. Several groups mention values like efficiency,
consistency, support and mutual respect, positivity, commitment, ambition, equality, community, freedom and
honesty/openness. A few mentioned pleasure.
Based on empirical stakeholder research analysed in affinity diagrams, stakeholders’ values were mapped.
These insights formed the basis for formulating core project values, which were presented in the centre of a
circle diagram (Figure 2). In the middle circle, arguments for the values coming from empirical stakeholder
research were presented, and in the outer circle actual stakeholder situations were presented. The diagram
below is developed by a student group who worked with a digital networking service for elderly women,
aiming to combat loneliness.
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Figure 2. A diagram presenting Value/Arguments/Situations used for developing a digital networking service for elderly.

The diagram was used when presenting and discussing the project values to the stakeholders and formed the
basis for an agreement on which values that their design should build upon. The diagram also enabled a
discussion around whether the project values were in tension with or how/if they complemented each other.
The identification of project values followed by the development of the circle diagram enabled the students to
go from knowing to action by contextualising the project values and for creating an understanding of how
specific values could serve as a way to frame their designs and potentially be manifested in their final designs.

Workshop 2: Constructing value-based design requirements
After having identified and agreed upon the project values, the next step for the students was to construct
value-based design requirements. This was done by developing a three-layers value hierarchy (Figure 3) (Van
de Poel, 2013). In the top layer the project value was added, in the middle layer design objectives were
formulated in relation to the value. Based on the objectives, design requirements, that is, actual features and
components of their design, were formulated and added to the bottom layer. By constructing such values
hierarchies, the project values were systematically translated into design requirements. The student groups’
value judgments, that is, their opinions about whether something is good or bad, right or wrong, became
explicit, debatable and transparent.
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Figure 3. Value hierarchy developed on the value “mental health”. The content is written in the original language that the
course was taught in. For a translation see the following sections.

The value hierarchy (Figure 3) describes how the student group working on the topic “ageing well” translated
their project value “mental health” [psykisk hälsa] into actionable design requirements. In the middle layer
they formulated design objectives related to the value, which were:
•
•
•
•

“Activities that contribute to joy”,
“Community building”,
“Reduce loneliness”,
“Inspire and encourage members to dare trying new things”.

The bottom layer addressed one of these design objectives “Activities that contribute to joy” and three design
requirements were formulated:
•
•
•

“A forum where members can write posts and give suggestions for activities. Find like-minded people
who would like to join”,
“Clear categories and a search function that make it easy to find what the members are interested in”,
“Chat function where members can have conversations with other members who they will meet. Or
continue to maintain contact with the ones they met”.

In the process of developing the value hierarchies the students went from knowing about which value to
address in their design, to specific design requirements that they could take action on, that is, they went from
the abstract to something concrete. However, the students did not follow through on all the design objectives.
This might indicate that it was a difficult exercise and that students needed in-class support by a teacher to
complete the worksheet.

Students’ Reflections
In both the individual and group reports, the students were asked to reflect upon how the values-oriented
teaching activities supported them in their learning and design processes. The analysis of their reflections
resulted in the following key insights:
•

•

Values guided their design processes
Developing a clear and shared understanding of their project values guided their design choices, e.g.,
when coming up with features in their designs, choosing visual elements, colours, typography, layout, but
also for maintaining the goal of their projects.
Evaluating ideas at an early stage
Identifying values at an early stage in their design process forced the students to evaluate ideas and think
of how to market their product to specific audiences already at start.

928

•
•

•
•

•

Identifying potential tensions
In the process of negotiating and agreeing upon project values, potential value tensions were identified,
and conflicts avoided.
Balancing, prioritizing and negotiating multiple viewpoints and perspectives
In the activities the students got access to a variation of viewpoints. They got insights into how to design
through an interplay with individual, design teams and stakeholders’ values, and they became aware of
the importance of agreeing upon project values both within the design team, and with stakeholders.
Going from abstract values to actionable requirements
Students reported that they learned how to break down abstract values into design requirements that
they can build a design upon.
The importance of making responsible choices
Students gained an awareness of how products, systems and services based on certain values may impact
society and user experiences. They learned that designers can greatly benefit from paying attention to
values when designing.
Increased self-confidence
Students reported that they learned to be critical in a constructive and “positive” way, and had gained
tools for achieving more sustainable results, which made them feel more confident as designers.

Conclusion
This case study reports upon how teachers by using a repertoire of values-oriented teaching activities can
stimulate a sense of responsibility and professional identity in design students. Design teachers have the
potential of becoming agents of change through their pedagogical practices by making the students feel
confident to go from knowledge to action by incorporating the values perspective into the students’ design
processes through actionable design methods.
To summarise, the teachers created conditions for the students to develop competencies and skills to design
with values in mind by:
•
•
•
•

Framing the course activities through cases related to topics of social change.
Engaging students in values- and user centred design processes where students became aware of
multiple stakeholders’ values, including the design team.
Enabling students to engage in a transparent and shared process related to identification of project
values that were based on empirical research of stakeholders and their values.
Students engaging in a systematic procedure to discuss design objectives and formulate design
requirements that were informed by the project values.

As indicated by the results, working with values gave the students a direction in their design projects, and gave
them insights into the importance of taking responsibility for their actions as designers. They also became
aware of the importance of identifying stakeholders’ values in order to understand how a design might target
and affect a specific stakeholder group. As also indicated, some of the students developed an increased
confidence, which may foster a professional identity of being a designer that can contribute to a sustainable
and sound development of society.
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Design Educators: Change Agents in RE-Designing Education
Robin Vande Zande
https://doi.org/10.21606/drs_lxd2021.02.131w
The primary aim of this workshop is to generate ideas on re-designing education, worldwide. The
participants, working in small teams, will use the design process steps to define strategies,
approaches and rationale for ways that design educators could be change agents in the future of
education. A context will be provided from a 2019 international symposium entitled Re-Designing
Education to Shape a Better World. The symposium, which took place in Florence, Italy, brought
together thought leaders that represented 14 countries from diverse ethnicities, cultures, and
backgrounds. Reasons for why education is changing will be covered along with key concepts for
improving education that emerged at the symposium. The overview will culminate with the
relationship to those concepts and how they foreshadowed today’s changing times as a result of the
COVID pandemic disruption. After the conference, the workshop leader will synthesize the ideas into
a report, which will be circulated to various design educators and organizations.

Keywords: design education; redesigning education

Design-Based Learning
Design-based learning (DBL) is a process to define local, regional, national and/or global challenges and how to
work toward solutions, used to teach students in Pre-Kindergarten through twelfth grades and in higher
education design innovation courses. Many of the same issues that designers have encountered throughout
the years are common to people in their everyday lives, making DBL relevant to students. Design Educators
are big-picture thinkers. They use the design process of problem solving to guide students through steps to
viable solutions. DBL is primarily about making meaningful change through a transdisciplinary approach and
utilizing creative and analytical thinking.
In DBL students engage in learning and participate in finding resolutions. They define needs and empathize
with user experiences, they research related topics, explore contexts within which a solution must fit,
brainstorm possibilities, prototype, present their ideas, and reflect on audience feedback. All educators could
incorporate the teaching of design in various fields of study. However, the ideal is a transdisciplinary approach
with teachers team-teaching and a design educator facilitating as the central organizer. It also broadens the
team to partner with community resource representatives and design professionals.
A context will be provided from the chair of a symposium held in 2019 entitled Re-Designing Education to
Shape a Better World. The symposium, which took place in Florence, Italy, brought together international
thought leaders that represented 14 countries from diverse ethnicities, cultures, and backgrounds. Reasons
for why education is changing will be covered along with key concepts that emerged at the symposium for
improving education. The overview will culminate with the relationship to those concepts and how they
foreshadowed today’s changing times as a result of the COVID pandemic disruption.
The eight goals that emerged from the symposium are to:
• Empower students to design their own learning toward a method of meaning and purpose that
connects content knowledge and technology with individual pace of learning, abilities and interests.
Individualize Instruction is an approach that scaffolds learning and educational challenges through
personal attributes, interests, abilities, skills, and expectations. Students need to create a sense of
connection to something bigger than themselves, practice care and problem solving toward a balance
that restores life to a physical, emotional and spiritual well-being.
This work is licensed under a
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•

Ensure that Educational equity exists to include an assurance of parity of resources and expertise, the
promise that unique needs have been voiced, heard and provided for, and that there is cultural
sensitivity.

•

Broaden methods to enhance divergent ‘ways of knowing’. The constructs of collectivism and
individualism pervade cultures and impact educational and other societal outcomes. All cultures differ
in terms of values and motivation in the educational enterprise.

•

Increase collaboration for students to become comfortable with the diversity of opinions and
perspectives so they will be open to understanding others’ ideas and broaden their perspective to a
more global view.

•

Teach students how to think critically, to include observation, analysis, interpretation, reflection,
evaluation, inference, explanation, problem solving, and decision making.

•

Contextualize learning by utilizing community resources and experts in education to promote cultural
awareness, community involvement, and civic engagement.

•

Use Inter/transdisciplinary and intercultural instruction and curriculum that encompasses overlapping
theses, reinforcing one another toward providing authentic learning. An effective approach to use is
Design-Based Learning, which involves design thinking toward problem solving, creative mindsets,
empathy, working as a team, and coherent communication skills.

•

Endorse educational agency that fosters highly effective teaching and supports teachers in their
decisions on how to facilitate engaging teaching/learning strategies.

Format
This format may be used for in person attendance, working in small groups, or through a virtual meeting with
online break-out sessions.
Activity

Time

The facilitator will give an overview of
the symposium and ideas that
surfaced

20 minutes

Participants will be put in teams of 4.

5-10 minutes

Facilitator will provide instructions on
how to proceed
Work time. The ideas that emerge
will be documented in the small
groups

45 minutes

Final overview reflection

15 minutes

Follow up by facilitator to synthesize
ideas into a report that will be
circulated to design educators and
organizations

1 month

Outcomes
The teams will identify rationale, strategies and approaches that support design educators as change agents in
the future of education. After the conference, the workshop leader will synthesize the ideas into a report,
which will be circulated to various design educators and organizations. There will be opportunities for
researchers to study the efficacy of the recommendations in classrooms and/or with student groups. It is
hoped that design educators will use the ideas and strategies that emerged during this workshop to position
themselves as change makers.

Participants
4-48 participants to work in teams of four.
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Benefits
The participants will benefit by defining the role and characteristics of design educators, discussing the future
of education, and identifying how design-based learning can be positioned as being centrally important in
educating future citizens in a world that is rapidly changing. There will be research opportunities to study any
of the ideas that emerge for efficacy in classroom use with individual or groups of students.

Relevance to track
The track chosen for this workshop is Design Educators as Change Agents. The focus for this track is primarily
about higher education professional programs in training designers. This workshop proposal has a slightly
different spin. It includes design innovation programs in higher education and Prekindergarten through twelfth
grade programs. There are some design educators in K-12 schools who work with young students to teach
them how to problem solve, use prototype materials and equipment, and bridge the STEM subjects with the
arts. In higher education, design educators are training future designers to solve challenges, empathize with
users, invite multiple perspectives across disciplines, and build understanding about the diversity of a global
society. The purpose of this workshop fits with this track which states, “understand how design educators’
roles, skills and their competencies are shaping and are shaped by signature pedagogies. In doing so might
provide us with an insight how the design educators can take up active role as change agents”. Design
educators are needed in education to demonstrate an effective way to approach change.

Robin Vande Zande
Kent State University, USA
rvandeza@kent.edu
VandeZande, chair of LearnXDesign 2015, Chicago, IL, is professor/coordinator of
art/design education. Her activism assisted in the inclusion of design in the US
national art education standards (2014). VandeZande has received many awards,
notably Distinguished Fellow (NAEA), National Art Education Higher Educator
(NAEA), and President’s Faculty Excellence (KSU). She was a featured speaker for
60 national/state events. Her books include Design Education: Creating Thinkers to
Improve the World (2016) and co-authored Fashion Fundamentals (2020).
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Framing Research Assistants’ Pedagogical Roles in Design
Studio Courses: Initial Findings
Koray Gelmez, Pelin Efilti, Enver Tatlısu, Tuğçe Ecem Tüfek and Onur Yılmaz
https://doi.org/10.21606/drs_lxd2021.03.165
Participants of a design studio regardless of the titles and responsibilities apparently influence both
teaching and learning processes. Even though it is possible to find several studies focusing on design
teachers and design students, scholars have been silent to investigate the teaching activities of
research/teaching assistants in a design studio course context. This study is an attempt to understand
and frame the perceived pedagogical roles of research assistants in design studio courses. In this
sense, we designed a survey addressing in-studio roles and responsibilities, the relations with the
instructors, the effects on the student learning process, the factors shaping pedagogical roles, and
the administrative responsibilities. As a result, we consider research/teaching assistants as change
agents with their intermediary roles and practical impacts in design studio courses.

Keywords: design pedagogy; pedagogical roles; research assistant; design studio course

Design Studio Courses: A Meeting Point
The center of teaching and learning designing activity is undoubtedly grounded on the design studio courses
(Attoe & Mugerauer, 1991; Dutton, 1987; Oh et al., 2013). Specifically, the design studio course relies on
“practice and imitation” (Utaberta et al., 2013). The instructional strategies used in the design studio are
inherent to the “atelier model” of apprenticeship tradition (Oh et al., 2013). Thus, a design studio course
“including its own culture, language, and rituals” (Schön, 1988, 6) focuses on teaching models stemming from
“a form of applied art and craft skills” (Friedman, 2002), design language, and designerly thinking (Cross, 1982;
Ledewitz, 1985). The instructional strategy primarily depends on the “learning by doing” approach that enables
the learning processes of students in a particular studio environment. As widely known, Schön (1988)
describes the design student’s activity as a reflective learning experience “through the simulation of the
professional practice of design” (Tovey, 2015, 17) coming out of the implementation of studio-based
techniques. “The studio,” in this sense, hosting the designing and learning activities is regarded as a social
setting, where interactions arise between the instructor and student or peers (Ferreira, 2018). Drawing
attention to the effects of social interaction, language, and culture on the learning process (Vygotsky, 1978),
design learning is conditioned as “a social and interactive process in which children are active participants
rather than passive recipients” (Bowles, Radford, & Bakopoulou, 2017). Broadly, through its social and
participatory nature (Verenikina, 2008), learning is regarded as an activity of making sense of individual
experiences (Wheatley, 1991) through interaction (Wilson, 1997).
These interactions are up to the roles that design teachers perform to advance learning (Attoe & Mugerauer,
1991; Lueth, 2008). Therefore, it is important to understand their roles in the context of design studio courses
(Grasha, 1996; Goldschmidt, Hochman & Dafni, 2010). When we zoom into the participants of design studio
courses, we clearly see that supporting staff are significant stakeholders taking part as design teachers. The
supporting staff in academia here refers to the research assistants, who are also postgraduate-level students,
and participates in design studio courses together with the instructors.
The relevant literature points out the struggle stemming from the job definition of research assistants. The
notation of research assistantship varies across the country, institution, and disciplines. Some prefer the title
This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
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as 'teaching assistant' (Webster et al., 2011) or 'graduate teaching assistant' (Kendall & Schussler, 2012) who
primarily assist during the teaching process, some use the title of 'research assistants' which is highly related to
involvement in academic studies. Some professions employ the term 'graduate assistantship' (Gülmez &
Kozan, 2017) that embraces both teaching and research activities, or the 'graduate assistant' (Flora, 2007)
being responsible for instruction, research, and administration. In short, the literature underlines that the job
definition of the assistantship is vague in terms of research and teaching.
Design studio as a physical environment and a “reflective practicum” (Schön, 1988) is a hub where the
students and teacher(s) meet. The design conversations and interactions, which are the heart of design studio
education (Ferreira, 2018), occur in the design studio. Despite the significant studies related to pedagogical
roles and teaching activities in design curricula (see Ledewitz, 1985; Shreeve & Batchelor, 2012), there seems
to be a research gap to examine the pedagogical roles and approaches of research assistants in design
education literature.
Depending on this, we address this research question in this study: How do research assistants perceive their
pedagogical roles in design studio courses?

The Study
To understand the perceived roles of research assistants in design studio courses, we conducted a
comprehensive survey, which will be explained in the following sections.

The Structure of the Survey
The survey includes both open-ended questions like ‘how would you describe your pedagogical role in the
design studio course?’ and multiple-choice Likert-scale questions. Likert questions contain a five-point scale
from strongly agree to strongly disagree. The questions of the survey study were prepared in regard to the
outputs of a preliminary study.
The survey includes questions on demographic information (e.g., age, educational background), affiliations,
and experience (e.g., university, department, staff-type). Besides, the questions consist of five sections; (1) instudio roles and responsibilities, (2) the relations with the instructors, (3) the impact on the student learning
process, (4) the factors shaping pedagogical roles, and (5) the administrative responsibilities.

Data Collection and Participants
The sample of the study is research assistants staffed in higher education institutions in Turkey, offering design
education. The departments, which center on practice-based design studio courses, are specified as in the
following: Architecture, Interior Architecture (and Environmental Design), Industrial (Product) Design, Urban
and Regional Planning, and Landscape Architecture.
The number of research assistants staffed in these departments was extracted from the information
management system of The Council of Higher Education in Turkey. Then, to check this data and find the email
addresses of the research assistants, the official websites of these departments in each university were
scrutinized. In December 2020, in total 1357 research assistants were specified as staff of the abovementioned departments in Turkey; 763 research assistants are staffed in Architecture, 224 of them in Interior
Architecture (and Environmental Design), 120 of them in Industrial (Product) Design, 176 of them in Urban and
Regional Planning, and 114 of them in Landscape Architecture departments.
The survey was sent to all of these 1357 research assistants’ email addresses. While 599 people accessed the
survey, 205 of them completed it. Besides, the answers of two participants, who did not have prior teaching
experience in design studio courses were excluded. Thus, the answers of 203 respondents, who were working
in seventy-three different universities were included for data analysis.
The average age of respondents was approximately 30 within an age range of 23-41. 138 of respondents (68%)
were PhD students and 42 of them (20,7%) were master students. 16 of the participants (7,9%) graduated with
a PhD and 7 of them (3,4%) graduated with a master's. The ninety-seven research assistants (47,8%) have been
working in the Architecture departments, 25 of them (17,2%) in Industrial (Product) Design, 28 (13,8%) in
Urban and Regional Planning, 26 (12,8%) in Interior Architecture (and Environmental Design), and 17
respondents (8,4%) in Landscape Architecture. The experience of respondents has varied from less than one
year to more than 10 years, so the number of terms that they attended the design studio also varies from one
semester to twenty semesters (see Table 1).
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Table 1. Demographic information of respondent-research assistants.
Sample Information

Number

Percentage

42

20,7%

Educational Status
Master student
Master graduate

7

3,4%

Doctoral student

138

68,0%

Doctoral graduate

16

7,9%

Architecture

97

47,8%

Interior Architecture (and Environment Design)

26

12,8%

Industrial (Product) Design

35

17,2%

Urban and Regional Planning

28

13,8%

Landscape Architecture

17

8,4%

less than 1 year

7

3,4%

1 year

30

14,8%

2 years

12

5,9%

3 years

29

14,3%

4 years

24

11,8%

5 years

27

13,3%

6 years

17

8,4%

7 years

20

9,9%

8 years

15

7,4%

9 years

11

5,4%

10 years and more

11

5,4%

203

100%

Department

Experience

Total

Initial Findings
This section includes initial findings of the survey focusing on in-studio roles, in-studio responsibilities, instudio activities, relations with the instructor, pedagogical approaches, effects on the student learning process,
factors shaping roles and administrative duties.

In-studio Roles
Research assistants were asked to describe their roles in the design studio courses in their own words, so the
responses to this question were listed. The findings show that the respondents often describe their roles as
“an equivalent role with the instructors”. Following it, the role descriptions such as “tracker for in-studio
duties”, “assistant for instructors”, “supporter for studio needs”, “front contact for students”, “communication
channel and bridge between instructors and students”, “organizer for studio needs”, and “promoter for
students”, have been frequently mentioned. The contributor, facilitator, tutor, secretary, decision-maker,
motivator, psychologist, guide, student, completer, etc. are also mentioned.
In this part of the survey, roles, responsibilities, and activities of research assistants in the design studio
courses were investigated. Regarding this part, factors such as the relationship between the instructor and the
research assistant, the project topic, the class level, and the students were taken into consideration.
Concerning the statements related to the relationship between instructor and research assistants, most of the
participants (75%) state that their roles in the design studio course vary according to the attitude of the
instructor while a high number (60%) stated that they see their roles close to the instructor's. The results also
indicate that the attitude of the instructor is the major determinant of the communication between research
assistants and the students (52%). It is important to note that the majority of the research assistants (73%)
think that the attitude of the instructor in the design studio course has a strong influence on students'
tendencies to whether they take the research assistants seriously or not.
51% of the participants declared negative opinions to the question of whether their roles in the design studio
course vary according to the design project topic. This may suggest that the project topic has a relatively low
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effect on the role assumed by research assistants. Similarly, only 22% of the participants think that their roles
in design studio courses differ according to the design students, while 53% of them disagree, suggesting that
the group of students taking the course had no direct effect on shaping the roles of research assistants (Figure
1).

Figure 1. In-studio roles.

In-studio Responsibilities
This part of the survey consists of questions about understanding the in-studio responsibilities of the research
assistants that they carry out in the design studio. In the context of this study the following in-studio
responsibilities are specified: taking attendance, carrying and mounting equipment, preparing the physical
studio environment, organization of events and activities, organization of online studio courses.
Overall results show that all identified in-studio responsibilities are carried out mostly by research assistants in
design studio courses. For example, 81% of the participants agreed to the question if they take attendance at
the design studio. This result reveals the idea that taking attendance and tracing the participation of the
students are among the prominent responsibilities of the research assistants. Similarly, research assistants
were asked whether they carry and mount the equipment such as computers, projectors needed for design
studio courses. More than 70% of the participants indicated that they agree while only %3 strongly disagree.
Again, most of the research assistants (65%) stated that they are responsible for organizing the physical studio
environment in which the course is conducted. Another question to understand the in-studio responsibilities
of research assistants is whether they organize studio course-related activities such as exhibitions or field
excursions. Almost three-quarters (70%) of the participants agreed. More than half of the research assistants
(65%) expressed their agreement to the question asking whether they organized online platforms in distance
education (Figure 2).
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Figure 2. In-studio responsibilities.

In-studio Activities
Understanding the research assistants' studio activities is another part of the survey. Again, participants were
asked to indicate to what extent they agreed with the statements given. Statements about in-studio activities
are related to perceived contribution to specifying project topic, preparing a project summary, critiquing,
taking part in design juries, grading, and supporting the instructor.
According to the survey, 53% of the participants responded positively to the statement about the contribution
of the research assistants to the project topic specification. 28% of participant-research assistants stated that
they did not take a role in determining the project topic. It can be said that determining the project topic is
among research assistants' in-studio activities.
On the other hand, almost three-quarters of the participants (68%) answered positively to the question of
whether they contributed to the preparation of the content of the project brief. It is noteworthy that research
assistants take a more active role in the preparation of the content of the project brief compared to
determining the project topic.
Moreover, almost all of the research assistants (93%) agreed to the statement whether they give design crits in
the design studio course. The high rate of this ratio indicates that design critiquing seems to be a major instudio activity of research assistants. However, a relatively low percentage of research assistants (65%) stated
that they take an active role in design juries. This percentage difference between critiquing (%93) and taking
an active role in the design jury (%65) is worth examining thoroughly.
Similarly, most of the participants (79%) expressed their agreement to the question asking if they take an
active role in the evaluation process (grading) of the project. Lastly, a high number of research assistants (81%)
stated that they have an active role in the subjects or practices that the instructor is insufficient in a design
studio course (Figure 3).
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Figure 3. In-studio activities.

Relations With the Instructor
This section of the survey was dedicated to investigating the relationship between the research assistants and
the other instructors in charge of the design studio. As an initial implication, although the participants
generally accepted (68%) that a hierarchical structure within the instructor team is present, there was no
specific distribution among the answers when they were asked whether they are in a role equivalent to the
other instructors’ in the decision making process in the design studio (Figure 4). On the other hand, this
situation does not seem to be influential on the motivation of the respondents to participate in the decisionmaking processes, since most of them (72%) indicated they do not have any trouble in expressing their
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opinions about studio-related decisions. Moreover, the findings demonstrate that almost two out of three
participants implied they somehow have an impact on these decision-making processes. Yet, more than half of
the participants implement the studio-related decisions taken by the instructors as they are, even though they
do not agree. Research assistants generally agree (51%) that they have the role of communication facilitator
among the instructors, while their role in the design studio may change according to the project phases (58%).
Finally, 39% of the research assistants agreed that their role in the studio changes if the studio instructors are
coming from out of the institution.

Figure 4. Relations with the instructor.

Pedagogical Approaches
The survey also contained questions that examine the attitudes of the research assistants related to
pedagogical issues in the design studio courses. When the participants were asked about whether they are
actively taking part in the design studio or not, almost three out of four respondents implied that they have an
active role in the studio.
The survey reveals that the research assistants take the responses of the students as valuable feedback for the
assessment and development of their pedagogical approaches in the design studio. Overall, 98% of the
participants replied positively to the question that asks whether they observe the reactions of the students to
the methods used in the design studio courses. Again, the majority of research assistants (85%) stated that
they develop their own methods in the design studio according to the reaction of the students (Figure 5).
More than half of the participants (58%) think they somehow get involved with the approaches of the
instructors in the design studio. However, the answers to the questions regarding the effects of the
approaches of the instructors on the pedagogical approach of the research assistants do not show a strong
pattern as it does in the impact of students’ responses on the pedagogical approach of the research assistants
(Figure 5).
For example, only 57% of the participants responded positively when they were asked if they shape their
methods according to the approach of the instructor. A valid implication cannot be made regarding their
opinions on the methods of the instructors, since the answers are equally distributed and clustered on the
“Neither agree nor disagree” option. For instance, almost 39% of the respondents are indecisive on whether
they take the methods that the instructor uses as an example and imitate them or not. A similar pattern is
apparent in the statement of “I criticize the methods that instructors use and avoid to implement them.” Here,
one out of each three participants neither agrees nor disagree with this statement while 40% of them
expressed their disagreement.
The possible effects of other research assistants were also indicated in the survey. According to the answers,
45% of the participants think their individual approach is not affected by the other research assistants in
charge of the studio.
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Figure 5. Pedagogical approaches.

Participants were asked about their thoughts and solutions in the cases when the instructor does not show up
in the studio (Figure 6). More than 70% of the research assistants expressed they would feel that their
responsibility increases in these cases. As a result, they would proceed to the studio according to the methods
and approach of the instructor. Similarly, 62% of them stated they become the instructor in charge of the
studio in the absence of the course instructor. On the other hand, a very small number of respondents said the
instructor would cancel the class (15%), and only 6 respondents said that they would take initiative to cancel
the class at all.

Figure 6. Pedagogical approaches.

In the final step, a couple of questions were asked regarding the tendency of the research assistants to openly
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express their opinions in the challenging situations encountered in the studio. The answers demonstrated that
the research assistants generally do not have reservations about stating their genuine thoughts while project
topic selection (68%), giving design crits to the students (79%), in the design jury (63%), and the grading
process (81%).

Effects on the Student Learning Process
Effects on student learning processes were another subject of interest of the study. First of all, the
overwhelming majority of the participants (91%) think that they influence the students' learning processes in
design studio classes. Also, as stated before, a similar proportion of the participants (93%) implied that they
give design crits to the students in these courses. Besides, almost all of the participants (99%) implied that they
guide students to sources where they can reach beneficial information related to the project subjects.
Participants also implied that they play a crucial role in connecting students' design studio courses with other
courses. According to the survey results, 84% of the participants establish the link between the theoretical
courses (such as manufacturing methods, research courses) and the studio course. When it comes to practicebased courses (such as 3D modeling, model making courses), this rate drops slightly to 78%.
9 out of 10 participants implied that they closely monitor the students' learning process in the design studio
classes. Also, the survey results showed that approximately the same rate of participants play an active role in
making the students' projects suitable for the project brief (84%) and encourage students to apply their own
design decisions (%92).
However, this ratio dropped when asked whether the participants help to direct the students’ projects
according to the instructor’s expectations. While 66% of the participants agreed with the statement that they
ensure students act according to the instructor's approach, 13% did not. One of the 5 participants stated that
they were indecisive on this. The participants' positive response rate about getting students to develop their
projects in line with the instructor's expectations has dropped even more. Only half of the participants (50%)
agreed with this statement, while 1 out of 3 participants stated that they are undecided.
It was also observed that there was a great variety in the tactics/tips the participants give to the students.
More than 86% of the participants stated that they give the students clues about students’ jury presentations
and projects, while only 36% stated that they give tactics about what to say to instructors.
One of the other interests of the survey was about the communication of the research assistants with the
students. It can be said that there is a wide variety in the answers given by the participants in general. More
than 87% of the participants stated that they effectively establish the communication between the student
and the instructors. Also, to the statement that the participants try to establish a peer/friend relationship with
students, 39% of the participants disagree, 30% agree, and 30% are indecisive. Parallel to that, it was observed
that the proportion of those trying to form a formal relationship with students was 42%. Nevertheless, 2 out of
3 participants think that their age being close to the students positively affects their communication with the
students.
75% of the participants stated that they provide psychological support to the students, and 81% of them
stated that they motivate the students emotionally. According to 59% of the participants, students share their
personal cases with them. Also, 83% of the participants think that students see themselves as more accessible
than instructors, and 60% state that students get their ideas before meeting with the instructors.
While only half of the participants (51%) think that their designer identities affect students, the overwhelming
majority of the participants (89%) stated that they give examples from their experiences while they were
students, only 23% think students take them as role models.
Finally, some questions were asked about the role performed by the participants in the communication
between the instructors and students in the design studio courses. The majority of the participants (75%) think
that they create a positive interaction between students and instructors. However, this rate drops to 55%
when it comes to resolving a dispute between students and instructors. Also, less than half of the participants
(46%) implied that they would try to tone down the communication if a hierarchical relationship occurs
between a student and the instructor (Figure 7).
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Figure 7. Effects on the student learning process.

Factors Shaping Roles
In this part of the survey, factors shaping participants’ pedagogical approaches were asked. Almost all
participants (98%) stated that their teaching approaches were shaped by more than one factor. Also, a large
proportion of the participants stated that their pedagogical approaches were shaped by their own studentship
experiences (90%) and what they have learned from the other instructors with whom they attended courses
together (87%). Apart from this, it was stated that their readings about design education (80%), their research
subjects (77%), and their postgraduate experiences (67%) were also effective. Moreover, more than half of the
participants (55%) stated that their professional experiences also shaped their pedagogical approaches (Figure
8).
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Figure 8. Factors shaping roles.

Administrative Duties
Another subject of interest in the survey was the administrative responsibilities of research assistants.
According to the survey results, 78% of the participants take part in the administrative affairs of the design
studio (petition, grade objection, correspondences, etc.), and 92% in the administrative affairs of the
department or dean office (commission memberships, invigilation, etc.) (Figure 9).

Figure 9. Administrative duties.

Conclusion
Participants of a design studio regardless of the titles and responsibilities apparently influence both teaching
and learning processes. Even though it is possible to find several studies focusing on design teachers and
design students, scholars have been silent to investigate the teaching activities of research/teaching assistants
in a design studio course context.
This study is an attempt to understand and frame the perceived pedagogical roles of research assistants in
design studio courses. In this sense, we designed a survey addressing in-studio roles and responsibilities, the
relations with the instructors, the impact on the student learning process, the factors shaping pedagogical
roles, and the administrative responsibilities.
Broadly, the results show that participant-research assistants perceive themselves as active stakeholders in
design studio courses, which are highly influenced by design instructors pedagogical-wise. They also believe
that they have a substantial impact on design students’ learning processes.
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As the future of design instructors, research assistants are in a critical position whose pedagogical approaches
are in the development process. As a result, we consider research/teaching assistants as change agents with
their intermediary roles and practical impact on the design learning process. In this sense, this study can be
considered important for the ignored participants of design studio courses.
Further studies are needed to support and extend our current discussion to enhance pedagogical practice and
nurture the design education literature. Moreover, a discipline-based analysis can be conducted to extend the
discussion. Statistical analysis can be accomplished to make a deeper analysis. Also, the impact of
research/teaching assistant on learning process can further be detailed and studied especially from the
students’ viewpoints.
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Transformative Teaching Practice Through a Design Thinking
Approach in Social Settings
A Reflection on the Delivery of a Design Research Methods Module in a Graphic Design
Programme at Undergraduate Level
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An acknowledgement of the transformative nature of education; one in which design educators are
seen as active agents of change, is not new. However, acknowledging the importance of such a
phenomenon is fundamental to exploring academic practice in design education. In relation to social
contexts and transformations, meeting stakeholders’ needs is increasingly significant to how
universities set out graduate options and outcomes for students. Higher education is expected to
play a key role in developing the multiple skills and capacities of design and creative subject students
for future work in the creative and cultural industries (Ashton, 2017; Naudin, 2013; Nesta, 2007). The
paper reflects the need to critically align with the key concerns of design thinking led education, in
fostering “student’s creative and reflexive capacities” (QAA, 2019); subsequently developing
student’s critical understanding and active participation in learning, through an emphasis on the
development of critical pedagogies. The objectives of this paper are to: 1) Introduce the method and
approaches of design thinking in learning environments. 2) Explore the challenges academics face
negotiating curricula, learning outcomes and assessment while focusing on design thinking approach
to learning. 3) Reflect on teaching practice through design thinking approach in social settings.

Keywords: design thinking; approach to learning; mindful of process; cognitive skills; culture of
prototyping; assessment on design process

1. Introduction
Design has been described as a discipline, a field, and a profession, as well as a process (Best, 2015; Press and
Cooper, 2003; Stamm, 2005). Interdisciplinary in nature, it is focused on a future that does not yet exist, and
the very work of design involves solving problems for multiple stakeholders in a complex changing world
(Friedman, 2019). As such, Higher education establishments are charged with nurturing the requisite skills and
functions of design and creative subject students, which will enable them to successfully engage and flourish in
an ever-changing political and social environment.
In order to prepare upcoming designers to be able to operate successfully in increasingly complex work
settings, the Graphic Design programme at the University of Chester, U.K. is teaming up with external
organisations to provide L5 students with industry focused project-based learning. It has also brought to light a
number of important issues associated with ethics and the very transformative nature of education itself. As
such, from an educator’s perspective, the paper reflects the need to critically align with the key concerns of
design thinking led education, in fostering “student’s creative and reflexive capacities” (QAA, 2019, p. 6).
Hence, helping to develop student’s critical understanding and active participation in learning (Buckingham,
2003), through an emphasis on the development of critical pedagogies. This has clear implications for the
students themselves who, through self-reflection and peer learning initiatives, seek to explore their own
relationship with the subject and the world around them.
The objectives of this paper are to:
1. Introduce the method and approaches of design thinking in learning environments.
This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

2.

Explore the challenges academics face negotiating curricula, learning outcomes and assessment while
focusing on design thinking approach to learning.

3.

Reflect on teaching practice through design thinking approach in social settings.

2. Background: The Design Research Methods Module
The design research methods (DRM) module under reflection is a 40-credit core module for Level 5 (L5 - RQF,
2015) Graphic Design subject students, in Art & Design Department, University of Chester, UK. Its aim is to
provide diverse approaches to a multitude of real-world issues and practice design thinking in a wider
community environment. Central to its ethos and delivery, is an understanding that teaching content is
determined by the expertise of the individual team members and the needs of the students. The module team
chooses aspects of the curriculum it can consistently deliver, reflects on delivery, and attempts to understand
and contextualise it.
The DRM module is designed to stress the impact of design implementation in a social environment;
particularly promoting innovation for project development to meet industry needs. The study takes many
forms, such as: ways of thinking about design goals and structures; new understanding of design - user
interaction and considerable emphasis is placed on the links between marketing and brand building. At this
point, the challenge is to fine-tune dimensions and definitions to establish a conceptual framework, and then
transfer that knowledge to the context that has been developed.
Accordingly, it is imperative that the essential educational elements which reflect a wider and deeper
understanding of the different kinds of knowledge that are needed by the design professions in the current
climate are explored (Aston & Deng, 2006; Deng, 2013). A number of research studies (Best, 2015; Norman,
2012) suggest that it is important for design educators to understand that design education must be
developed to recognise, and subsequently incorporate, a range of influences policy making, labour market
trends, perceived needs of employers and resources within the institution (i.e., students, university staff and
facilities). Therefore, it must afford more consideration to whether it has the appropriate balance between the
internal and external focus. To successfully set up an educational system to support the design industry,
academic developers must be sure that the needs in the two regions are similar (Aston &Deng, 2006).
Through the DRM module briefs, students are challenged to use their creative design thinking and visual
communication skills to identify, celebrate and then instigate interest and support for the visual arts in
Chester. In so doing, they are asked to propose a design rationale for a campaign of activities, events and
interventions that will instigate changes in the actions and attitudes of the residents and stakeholders in the
city.

3. The Context: Design Thinking Methods Application in Teaching and Learning
3.1 Design Thinking: A Problem-Solving Approach
Design thinking has been applied to socially ambiguous problem settings, dealing with every day-life-problems,
which are nonetheless difficult to solve – Horst Rittel (1972) published the “wicked problem” concept. Rittel's
idea points toward a fundamental issue that lies behind practice: the relationship between determinacy and
indeterminacy in design thinking. “Wicked problems” defined a "class of social system problems which are illformulated, where the information is confusing, where there are many clients and decision makers with
conflicting values, and where the ramifications in the whole system are thoroughly confusing." It suggests that
the process is divided into two distinct phases: problem definition and problem solution, sharing a mutual
interest in a common theme: the conception and planning of the artificial.
In the author’s previous research study, from the design profession point of view, “design thinking” means
inventing, testing, developing and redeveloping designers via an iterative process involving the definition of a
brief and definition of a problem. It demands research into both the users/customers and
markers/organisation’s requirements, and prototypes the modelling of partial/potential solutions and multiple
feedback loops. What is valued is the iterative, prototype view of the creative process (Deng, 2013). Moreover
‘It is first these designers’ skills that are required: foresight, the abilities to transfer knowledge from other
fields and anilities to anticipate and imagine…’ (Borja De Mozota and Dong, 2009).
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Figure 1. The Design Squiggle by Damien Newman

The Design Squiggle by Damien Newman (Figure 1) represents the journey of researching, uncovering insights,
generating creative concepts, iteration of prototypes and eventually concluding in one single design solution. It
begins on the left with mess and uncertainty and ends on the right in a single point of focus: the design. Later,
Newman pitched the process of design using the terms: Abstract, Research, Concepts and then Design.
Hence, as explained above, design intends to offer a concrete solution to a complex problem that is socially
ambiguous and neither easy nor certain to comprehend (Lindberg et al. 2010). Design thinking provides a
method of teaching problem solving, teamwork, and presentation skills. Modelling the curriculum on the
process used by designers enhances the development of skills such as analysis, modelling, and communicating;
i.e., the skills required by the industry. Most importantly, Design Thinking “focuses on developing student’s
creative confidence.” (Carroll, 2010, p. 38).
Through studying the module, students begin to understand the design process and how they play a part in
creating solutions. This understanding develops meta-cognitive skills and encourages them to become risktakers, express creative confidence and collaborate with other students (Carroll, 2010).

3.2 Creative Thinking: Solutions and Progress in Learning
Amabile (1998) concluded that creativity is a function of three components: expertise, creative-thinking skills,
and motivation. Expertise is knowledge – technical, procedural and intellectual. Creative thinking skills
determine how flexibly and imaginatively people solve problems. Motivation is an inner passion to approach
the problem at hand leading to solutions far more creative than external rewards. Nevertheless, creativity as
‘capability’ is not discipline confined. It has relevance to most human activities (Parkinson, 1999) and is
attributed as a ‘essential’ characteristic in the design field.
Figure 2 sets out some key points of observation of the relationships between the respective elements. This
model builds upon the five-dimensional model of creative thinking proposed by the Creative Thinking Strategic
Advisory Expert Group (OECD, 2017).
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Figure 2. Enablers and manifestations of creative thinking in the classroom

‘Individual enablers’, essential internal resources for engaging in creative thinking, teaching and learning
activities can influence several dimensions including: cognitive skills; domain-specific knowledge and
experience; openness to new ideas and experiences; willingness to work with others and build upon others’
ideas; and task motivation.
Interestingly, culture norms implemented at different levels of educational approach and education system,
‘Social enablers’, demonstrate the broader cultural environment and represent distinct social environments
for students. They can all influence the extent, the value and investment in students’ own creative abilities,
and provide a platform for overcoming obstacles to engaging in creative thinking.
The model also shows that creative solutions and progress in learning can refer to communicating one’s
internal world through the design thinking process, i.e. mind mapping, writing, sketches, music or other arts,
and knowledge creation (i.e. generating knowledge that is new to the group and understanding in a process of
collaborative enquiry), or problem-solving (i.e. finding design solutions to a variety of problems across
domains).
Taking the context into consideration, understanding the ways design thinking is taught will lead to a better
understanding of the human capability of solving complex problems and creating “a valuable, useful new
product, service, idea, procedure, or process by individuals working together in a complex social system”
(Woodman, 1993). The value here, in the outcome, is derived from the process and design thinking exposes
the ‘invisible’ process of design and brings to the surface what happens once it has been undertaken.

3.3 Design Thinking Approach to Learning: The Approach
Design thinking approach to learning therefore addresses the five-dimensional model beginning with the
process of learning and the creation of knowledge, based on highly iterative proceedings. These proceedings
can be seen as analogous to learning concepts, which in turn is linked to Kolb’s (1984) Experiential Learning
Theory.
Kolb believed that “Learning is the process whereby knowledge is created through the transformation of
experience” (1984, p. 38), which, in turn, was more narrowly defined as "learning through reflection on doing"
(Felicia, 2011).
Kolb describes the learning process as a repeated cycle of four stages, namely concrete experience, reflective
observation, abstract conceptualization and active experimentation. As outlined in Figure 3 below, this
experience forms "the basis for observation and reflection" and the learner has the opportunity to consider
what is working or failing, and to think about ways to improve at the next attempt. Every new attempt is
informed by a cyclical pattern of previous experience, thought and reflection.
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Figure 3. David Kolb's Experiential Learning Model (ELM)

In other words, experiential learning begins by doing something, then through reflection the practitioner
examines their experience and uses this to make sense of the situation and learn from their experience, which
reinforces the belief that practitioners, and designers in this case, learn best “by doing”. As different forms of
reflection, Schön (1991) identified two types that are particularly relevant in the development of thinking
practice. The model presents the concept of 'reflection in action' and 'reflection on action': Reflection,
according to Schön, is the ability of professionals to ‘think what they are doing while they are doing it’. He
believes professional practice requires the ability to think on the run and apply what has been learned through
previous experience to contemporary problems, whilst manoeuvring often novel and unfamiliar conditions and
environments.
Similarly, evaluating design thinking process in learning helps to understand relevant parameters of design
knowledge and design creativity. Therefore, in summary, the “four-stage-cycle” is assumed to be located close
to the process of design thinking approach to learning. Effective learning is seen when a person progresses
through a cycle of four stages of design thinking: of (1) having a concrete experience followed by (Abstract) (2)
observation of and reflection on that experience which leads to (Research) (3) the formation of abstract
concepts and generalizations (Concepts) and (4) used to test a hypothesis in future situations, resulting in new
experiences (Design).

4. The Teaching Practice: Through Design Thinking Approach in Social Settings
4.1 Design Thinking is Being “Mindful of Process”: Problem Solving Through Reflective Teaching
Practice (Allen and Rooney, 1998; Hunter and Tan, 2005; Lande, 2010; Mason, 2003)
Within the design thinking approach to learning context, the L5 DRM module is driven by understanding
theory and applying it to projects in different ways and then reflecting on it. The teaching team believe that
this provides students with an excellent basis as it fits within a social context and can be taken in the direction
they want to go in. For example, the brief is associated with Chester council to promote visual arts in the city.
The first component of the project is carried out through team work, enabling the students to explore who
they are and examine their own strengths and weaknesses. These ideas, knowledge and skills sets are then
taken with them and, through a process of continuous reflection, honed, adapted or discarded, in response to
the current situation in which the students find themselves. The focus is on the transferable nature of design
education through reflective practice, allowing students to apply what they have learned to any conceivable
situation.
At this point, the project need not focus on individual roles, as there is a great deal of team work and roles are
varied. As industries change and converge, design education systems need to supply a stream of highly
qualified and capable graduates who not only have an appropriate and useful mix of skills and experience, but
also and appreciation of their place within differently skilled design teams; in order to drive innovation. It
means applying the knowledge the students receive within teams, in order to encourage the individual skills to
emerge through negotiation with their peers. This allows students to ‘domain shift’; i.e., a graphic designer is
no longer limited to a graphic design role as they will have the opportunity to choose the direction they would
like to take; e.g., art directors, marketing researchers. Moreover, it empowers students to take responsibility
for their own learning and evidence suggests that they are more likely to engage if they feel part of the
decision-making process.
By continuously exposing students to creative challenges and encouraging them to question and scrutinise
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their initial beliefs, research claims that they are more likely to develop confidence and competence in their
own creative behaviour. This requires the teaching team to offer ongoing support and advice in order to
prevent students from struggling while dealing with the uncertainties of the creative process. This is helpful in
reassuring students of their own abilities and creative behaviour, as is being mindful of the design thinking
process – raising awareness of the tools they have at their disposal to identify and solve the situation at hand.

4.2 Design Thinking is Having Metacognitive Awareness: Encouragement of Students’ Cognitive Skills
(SEEC, 2016)
The role of creativity and tacit knowledge to design education is critical. As industries change and converge,
teaching teams must seek to provide students with an appropriate mix of skills and experience, to supply
differently skilled design teams; in order to drive innovation. The author’s own experience suggests that
acquiring transferable skills and an understanding of wider career possibilities should be the priority of the
students’ educational achievement.
As such, a large part of the teaching activity for this module is concerned with creativity and tacit knowledge
and it demands quite a leap of faith on behalf of the students when carrying out a new brief. Dealing with
things that are largely intangible, and subsequently assessing them is quite clearly a high-level activity yet is
the most valuable. One way of assisting students on their journey of exploration is to teach the design process
holistically through application and reflection, which renders the skills visible. By reflecting on the process,
students will be in a position to examine what they have learned and what they need to improve.
The learning outcomes of design education are no longer based on exercises intended to teach students how
to reproduce or improve selected objects. Instead, the project facilitates the retention of theory and concepts
through the demonstration of relevance in applied settings (Goorha and Mohan, 2010); as a ‘design’ student
must be equipped with the intellectual tools of the ‘knowledge economy’. This includes: analytical, logical and
rhetorical tools; problem solving tools; and the tools of business. As a result, the students preferred more
emphasis being placed on the module that cater for the development of specific applied skills (e.g., teamwork,
communication), as well as for interaction with industry representatives.
Students who are exposed to greater uncertainty are more likely to respond iteratively and flexibly within the
design process. For example, by giving students a vague problem statement (open brief), the challenge they
are exposed to is not only concerned with finding the right design solution, but also identifying the design
problem. These problems are referred to as ‘wicked problems’ and are examined above, in 2.1 (Rittel, 1972). It
is purposely to change student’s behavior from process-led thinking to a more situation-based mode of
working. They achieve this themselves by recognising that the individual steps in the process are only stages
within a flexible process.

4.3 Design Thinking is Creating the Culture of Prototyping: Teaching and Learning Methods Are Used
for Different Learning Aims (Bourner and Flowers 2001)
During the module practice, the mindset of creating and maintaining a “culture of prototyping” focuses on
being highly experimental, experiential, building to think, and engaging people with artefacts.
During the early stages of DRM module, students were exposed to a basic set of methods and tools for each
part of the design thinking process. As they go on learning, more tools and methods are introduced. At first,
the tools are used on a one-to-one-basis, meaning that for each step in the design thinking process students
get one tool in the beginning. For example, “brainstorming” is introduced as a primary tool for the ideation
phase where students are required to generate creative ideas.
As the project progresses, additional tools are required, reacting to the situation at hand. These tools are
provided by teaching personnel based on their own experience and learned through design thinking
methodology like the ‘The Field Guide to Human-Centred Design Toolkit’ (IDEO 2015). Irrespective of the kind
of design challenge involved, students will move through three main phases: Inspiration, Ideation, and
Implementation (Figure 4). They will diverge and converge a few times, and with each new cycle students will
come closer to a market-ready solution.
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Figure 4. The IDEO Design Process (Photo Credit: ideo.org)

The double diamond design process method (Figure 5), involves the creation of a number of possible ideas
(‘divergent thinking’ before refining and narrowing down to the best idea ‘convergent thinking’), and this can
be represented by a diamond shape — the Double Diamond is a simple visual map of the design process. It is
important to state that the ‘Double Diamond’ indicates that the process happens twice — once to confirm the
problem definition and once to create the solution; the creative process is iterative.
The way in which the method is approached and employed depends on both the teaching team’s experience
and the students’ personal background and interests, meaning tools and mindsets can be varied to foster the
required skills. The prototype allows students to turn their ideas into a physical form so that they are able to
experience and interact with them and, in the process, learn to develop more empathy for those around them;
both practitioners in the field and the wider community. During the module, “show don't tell” takes
traditional visualisation a step further, as it includes sketching, mood board, traditional prototyping, digital
communication and storytelling.

Figure 5. Double Diamond Design Process Model (British Design Council in 2005)

4.4 Design Thinking is Assessing the Design Process: Formative vs Summative Assessment
Through the module study, the assessment techniques are associated with Bloom’s taxonomy and the more
recent Anderson & Krathwohl (2001) taxonomy.
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Formative assessments entail sampling student learning and providing feedback to guide the learning process.
Students require personalised and timely feedback during one-to-one tutorials, and emails, encouraging them
to reflect on what they have processed. This facilitates metacognition because they become more aware of
their strengths and weaknesses (Sewell, Frith, & Colvin, 2010). Reflection and self-assessments, in the form of
narrative postings, typically prompt learners to use critical thinking and reflection. For learners, the ability to
recognise which concepts they understand and which concepts they have a tenuous grasp of and subsequently
need to improve, is an important skill (Kayler & Weller, 2007).
Moreover, through formative assessments, information can be obtained about progress toward learning
objectives, which are tightly aligned to the outcomes (Biggs, 2003). For instance, an appropriate formative
assessment of students’ knowledge of acid-base balance might be in the form of an in-session task or the
muddiest point technique used to assess knowledge. Studio opinion polls and self-confidence surveys are
more useful to assess affective learning: values, attitudes, and self-awareness. Case studies are often used to
assess critical thinking by asking students to solve ill-defined problems reflecting real world issues, without a
clearly identified correct answer (Yin, 2003). Lastly, learners’ responses to instruction may need to be
assessed; in which case, email, feedback forms, and focus group are useful techniques to obtain feedback in
this instance.
Summative assessments whilst teaching L5 students, grading rubrics are used to communicate criteria to
learners and facilitate the instructor in providing fair and timely feedback to the learner (Angelo & Cross, 1993;
Thaler, Kazemi, & Huscher, 2009; Walvoord & Anderson, 1998). Also, they specify the level of performance
that students need to achieve learning objectives. Having a mix of both allows the provision of written and oral
corrective feedback. Similarly, the extent to which an explanation of a particular technique has been
understood, can be ascertained.

5. Discussion: Challenges of Teaching Practice Through Design Thinking in Social Settings
5.1 Teaching and Learning Styles
A fundamental issue may be an apparent mismatch between the expectations of the students and design
educators & education establishments. Academic practice is heavily influenced by local tradition and the
preconceived ideas regarding teaching and learning contexts. Students and staff bring with them their own,
often dissimilar, views of the world, including what constitutes appropriate educator and learner roles and
which approaches, methods and techniques are favourable to learning (Killick, 2017). In particular, the ideas
which underpin the concepts of design thinking approach to learning may be novel for overseas students
brought up in an entirely different environment and contrast dramatically with teaching and learning
constructs in other parts of the globe (Curro & McTaggart, 2003; Sowden, 2003). As diverse intellectual
traditions converge, the definition of what constitutes best educational practice becomes blurred and without
an understanding of the context of academic convention, students will find it almost impossible to engage in
the teaching and learning process (Dorneyei, 2014).
However, it is evident that many students from the UK also experience similar problems to those from
overseas; particularly where students come from less traditional backgrounds and via less conventional routes
(Carroll and Ryan, 2007; Hinton-Smith, 2012; Marshall, e.t. al, 2016). Whilst feelings of uncertainty may be
compounded by the distance international students are asked to travel, from one academic culture to another,
home students also exhibit signs of discomfort or confusion (McClure, 2007). All students, irrespective of
national culture, appear to move through a process of acculturation in which they explore, accept or reject
new frames of academic reference. This suggests that more may be gained by focusing on the universality of
the learning process itself rather than simply seeking to attribute pedagogical and cultural differences to
barriers of learning and engagement (Biggs, 2003; Bartram and Bailey, 2009). Learning environments may
often appear alienating to all and research does suggest that feelings of isolation and uncertainty are not
uncommon amongst home students as they struggle to come to terms with the “many hidden agendas”
(Deuchar, 2008) involved.
Moreover, the student-centred approach to learning that prevails in HE institutions may be disconcerting and
destabilising for all students who have been schooled in teacher-led, knowledge-based pedagogical
environments. This is in direct contrast to the andragogical perspectives espoused at university, which place an
emphasis on project-based, experiential, self-directed, reflexive learning. Although project-based learning has
been accused of being without a knowledge base, it still requires highly structured knowledge acquisition
(more pedagogical in nature), but in the context of negotiated problems which motivate the learner. As such,
the learning is derived from the process of working on a particular problem, which accentuates how learners’
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process experience based on the theory that action follows thought.
Successful participation in a problem requires particular kinds of learning styles and this is where the transfer
from pedagogy to andragogy comes to the fore as university practitioners encourage students to take
responsibility for their own learning. This transition is somewhat of a sea-change for many, who have
previously excelled in settings where knowledge has been broken down into manageable chunks, with a view
to sitting narrow, heavily controlled examinations. Action/reflection modes of learning prevail in design
education environments within HE establishments and individuals who have experienced a consistent diet of
this kind of teaching strategy tend to amend their preferred learning style to that which achieves success in
that particular environment. In addition, the method recognises that individuals in different professions may
have different learning styles and therefore different problem-solving approaches (Leask, 2015).

5.2 Cultural Roles
Culture is a body of learned behaviours and acts like a template for society and, as highlighted above, best
practice is based on socio-cultural norms and will therefore differ from culture to culture. This has clear
implications for the role of design educators as change agents as, in line with encouraging students to examine
their learning styles, scrutinising personal and cultural belief systems may prove demanding and destabilising.
For example, issues pertaining to the impact of cultural norms on the acceptance of risk and freedom of
action, which current thinking assumes is required to encourage creativity, may be fraught with difficulty. Yet,
the implementation of creativity is fundamental to fostering future designers with a scope of global civilisation,
understanding of culture, and should be readily integrated into the demands of the current info-economical
era.

5.3 Practical Issues
However, change which contradicts prevailing attitudes to design education may be stilted; particularly where
certain skills are practised, and valued, above others. There is a fear that teaching groups that appear slightly
too homogenous (i.e., from similar academic backgrounds, espousing comparable approaches to teaching and
learning) may actually stifle the very creativity amongst the student population that the objectives set out to
achieve. Students need to be exposed to a variety of tasks, communication techniques and knowledge basis
and be able to subject their own beliefs on design education to rigorous scrutiny in order to be equipped with
the requisite skill-set to enter an incredibly diverse, global work environment. Unfortunately, as Norman
(2012) argues, it is too often the case that working within design communities with like-minded people
reinforces rather than challenges these learning preferences and results in the polarisation of learning styles
and ways of thinking. Although this may not pose immediate problems, particularly when designers work
within closed design environments; for example, design studios, those who are required to communicate
effectively with designers and colleagues across disciplines, they are likely to be disadvantaged.

6. Conclusion and Recommendations
The DRM module examined above invests in design subjects which work alongside, and in collaboration with,
other disciplines; in this case business. A multi-disciplinary approach is seen as a guarantee for success because
the assumption is that the approach will better deal with the complexity that characterises innovation, across
diverse disciplines, into managing design. It is important to appreciate and acknowledge the needs of the
multi-disciplinary cohort; students are expected to know about markets, business and users, and employers
look for specialists who can work across disciplines, whilst also having more tacit knowledge and high-end skills
they would need to operate in both an educational and professional context.
There is also rich potential to exploiting the students’ own academic experiences in the studio, under
controlled social settings. This makes the teaching and learning context more immediate, being personal, as it
is able to tap into the knowledge students have already gained on their subject specific programmes.
Furthermore, by allowing the students to work together, in a design thinking approach to teaching and
learning, they are already in a more favourable position to gain first-hand experience of working in real-life
settings. The use of experiential learning and reflection techniques further enhances learning as they focus on
process, rather than product, and can be used as both formative and summative assessment tools.
In line with this, The University of Chester (UK) has embarked on a joint venture with a local government body
- CWAC (Cheshire West and Chester Council) to create a “Design Hub”. Located within the Chester High Street
Heritage Action Zone, it is a design research and practice hub that encourages students to conduct applied
activities and theoretical research into art & design projects; exploring people, places and their interactions. It
sets out to provide diverse approaches to a multitude of real-world issues and practice design thinking in a

956

wider community environment and offers the potential for further reflection and research on current and
future design education practice.
In short, despite the shortcomings alluded to above, there is clear evidence that transformative teaching
practice through a design thinking approach in social settings is instrumental in preparing students with
wherewithal to successfully engage in, and meet the challenges of, an increasingly diverse and global
environment.
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Reform of Product Design Teaching
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Various innate beauty and wonderful operation exist in nature. Biological features and strategies of
organisms applied to product development has become a popular approach on contemporary
product design. This study used a verification method – to apply the practical teaching – to obtain a
set of methods on bionic design and product development. Through LAMDA methods of lean
thinking, we focused on users’ actual requests of target products and their value, and a Mandala
Chart for biological strategies and forms of bionic targets, resulting in a bionic Mandala Chart
incorporated into product development to have products with bionic functions. Finally, via a fuzzy
comprehensive evaluation (FCE) to evaluate students’ design, we found that the proposed approach
can help them quickly grasp the relationship between thinking models and directions, and simplify
operation on design process. With maximum degree of membership on design, experts’ evaluation
suggested “good” or above can improve the efficiency of product development, and indeed help
students realize practical use of bionic design. Results were as references for product design courses.

Keywords: Design Education; Bionic Concept; Lean Thinking; Mandala Chart; Fuzzy Comprehensive
Evaluation (FCE)

1 Introduction
Everything in nature has been the object of imitation since ancient times. For example, on ancient battlefields,
soldiers would wear tiger-shaped helmets to intimidate the enemy; their boots would be decorated with wingshaped ornaments to convey the image of speed; in the age of modern science, sports cars would imitate the
streamlined shape of the cheetah to create a sharp and powerful sense of speed; and even swimsuits have
been made using the special skin structure of sharks to reduce water resistance.
Bionic design is an emerging interdisciplinary subject based on bionics and design applications. Design
inspiration is obtained through observing and studying the biological characteristics in nature, and then
reasonably apply it to design work after analysis and processing (Quan et al., 2019). When using bionics to
handle problems in industrial design, it is more enlightenment than a simple imitation, but emphasizes the
subjective initiative of designers to highlight the visual features through analogy (Xu, 2019). However, how to
effectively transform the bionic pattern into the conceptual elements of product design and introduce them
into the product development plan is still a problem to be solved, and there is no clear process for bionic
design for teaching staff in the design field. So, the traditional design thinking process not only causes users to
feel hesitant, but also fails to provide a clear framework for subsequent product development to link the
concept to product engineering parameters. All of this makes it difficult to implement the practical
applications of design education, and the design results cannot meet the needs and expectations of users. In
order to solve the development dilemma, this study applies Lean Process and Product Development (LPPD)
combined with the optimized Mandala Chart to assist product design teaching and complete bionic design
examples.

This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

2 Literature Review
2.1 Bionics
The term “bionics” was coined by J. E. Steel in 1960 and is defined as a kind of system science. The
development of its function is based on a living system, and is an application of the principle of imitating
biology in design and art. It establishes the adaptive research on the beauty of nature, human sensibility and
the interaction between humans and objects, and introduces the research results into human life. Bionic
design is different from the old application of bionics. It takes the “shape,” “color,” “sound,” “function” and
“structure” of all things in nature as research projects (Zhang, 2009), combining some of the characteristic
principles with the research results of bionics and applying them in the design process to explore new
concepts, principles and methods for design. At present, the cases of bionics application in various design
fields are increasing day by day, and it has become an important design technique for mankind.

2.2 Application of Bionic Creative Strategy Design and Modeling Design
Referring to the microstructure of butterfly wing scales and the principle of light reflection, and supplemented
by nanotechnology, we have successfully developed environmentally friendly color-rendering fibers without
chemical dyes, which is helpful for various fabric design applications (Yuan, 2019). Another example is shark’s
skin covered with placoid scales, and the diversion grooves between scales that have good fluid drag reduction
effect. After simulated application on swimwear, it can improve the performance of swimmers (Fu, 2017). At
present, most of the product design teaching methods about bionic application only focus on bionic modeling,
and only a few of them apply bionic strategy to product design.
Through observation, designers can become familiar with the shape changes of natural creatures, and can use
ingenuity to create products of different shapes. In furniture design, designers often use realistic techniques to
illustrate concrete products, such as the Peapod lamp designed by Haas D’Amato Dorfman is designed in the
shape of a large pea; the table legs of the Pepper table designed by Craig Nutt in 1989 was designed in the
shape of red peppers, and the master of organic design, Ross Lovegrove designed the DNA ladder for his
studio, which achieve a “natural” balance in form, materials and technology. Design and creation activities
should be based on the formal rules of artistic beauty such as proportion, balance, rhythm, harmony and
emphasis, to properly model various products, so as to shape the new product to meet aesthetics
requirements, and achieve harmony and perfection between products and people through the structural
function of the products (Lin, 1993).

2.3 Lean Thinking
The product development process under lean thinking follows the LAMDA method “Look, Ask, Model, Discuss,
Act” proposed by Duward Sobek (Ulonska & Welo, 2013). It has clear process structure, method tools, thinking
logic and the process of convergent thinking, and can effectively realize customer value, so it is worthy of
enterprise introduction (Radeka, 2015). The LAMDA cycle (Figure 1.) allows the visualization of the problem
and proposes solutions that lead the application of each of the elements, trying to fix the learned lessons and
provide a discussion model to encourage the tacit knowledge (Saad et al., 2013). However, in the creative
development stage of Lean Thinking, the creative principles and how to implement product modeling design
are still not clear enough. This research uses bionics as the subject, and applies the biological strategies and
biological modeling in the process of lean thinking product development to make up for the deficiencies of
lean thinking.
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Figure 1. The LAMDA cycle

2.4 Mandala Chart
Mandala is derived from Buddhism and is a transliteration in Sanskrit. It was originally a special term of
Vajrayana, and is represented in the form of a nine-square grid and arranged in a certain way. It uses the
interaction of stimulus response and relaxation psychology to destroy cognitive inertia, thereby training
individual creativity (Imaizumi, 1999) and effectively improving the user’s association ability (Lin, 2006). The
Mandala Chart method is a thinking strategy proposed by Imaizumi Hiroaki (1977), which advocates
abandoning the traditional linear note-taking method, expanding the thinking field as far as possible, and
helping to diffuse thinking. With the Mandala note-taking method, you can write anything in any area (grid). It
is a kind of “visual thinking” in which the subject is written in the center and the thoughts or associations
arising from the subject are written in the other eight grids. There are no specific rules of operation. “3 × 3” is
the basic simple grid use. There are two modes of operation: diffusion type (spreading in all directions) and
surrounding type (flowing clockwise) (Figure 2.), which are also known as horizontal thinking and vertical
thinking. By taking notes in this way, the Mandala graphics can be used to systematize and give a sense of
direction. Then our potential can be continuously stimulated under continuous response, and we can develop
creativity, find problems immediately, improve the efficiency of study and work, and improve the form of
conscious thinking.

Figure 2. The Mandala chart diffusion mode and surrounding mode

However, such a drawing pattern may make users hesitant, and it is not easy to clearly show the way of
correspondence between the grids. Therefore, the Mandala chart is used to draw a table for the main concept,
with the center placed with “subject,” and then “main factors” can be filled in the diffusion or surrounding
mode. Finally, the figure can be completed by filling in “secondary factors” by diffusion or surrounding (Figure
3.). This research explores the biological strategies and biological modeling of bionic objects by using the
Mandala chart, and then introduces the summarized Mandala chart into the causal diagram of the lean
thinking product development process to endow the product function with bionic creativity.
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Figure 3. Schematic diagram of the Mandala chart application (radial type)

2.5 Morphological Structure of Sundew
Sundew (English Name: sundew; scientific name: Drosera indica), also known as Drosera intermedia,
commonly known as Cordyceps sinensis, is a perennial hygrophytic insectivorous plant, which usually grows on
wet grassland or by the waterside, and grasslands beside pine forests, etc.; Insectivorous plants are the result
of long-term evolution. They usually grow on wet and acidic land with poor fertility, where the nutrients in the
land are washed away by rain. Therefore, they must make up for it by catching insects. Some studies have
confirmed that 50 - 76% of the nitrogen in Drosera intermedia comes from insects. The growth height of
Sundew is about 6-50cm, and its roots are spherical; the stems are thin and upright; and the leaves are
elongated and are covered with glandular hairs and secrete mucus. Drosera flowers are white and reddish in
color. The growth temperature varies with species, the lowest temperature is 4°C, the highest temperature is
38°C, and the average temperature is about 20-26°C. Some species will become dormant when the
temperature is too high or too low. The suitable relative humidity for growth should be more than 90%, and
the dormancy period should be kept dry. (Table 1.)
Morphological characteristics of Droseraceae:
(1) Roots: the root system is simple and fragile; Sundew has adventitious roots. (2) Stem: the stem is slender
and solitary; the length of the stem is about 15-20cm and is yellowish green or light green. (3) Leaves: Sundew
leaves are all odd-shaped leaves, which cling to the stem and are elongated in shape, with dense red glandular
hairs on the surface. The glands secreted at the top are sticky. The length of the leaves is about 5-12cm, and
the color is green or yellowish green. The new leaves are curly. Glandular hairs mostly cover the upper
epidermis, secreting mucus and digestive juices. (4) Reproductive organ: racemes. The calyx is bell shaped,
divided into five lobes near the base; there are five petals in an inverted egg shape, about 4-6mm in length,
and are white or slightly red or purple in color; There are five for male flowers, and the ovary is spherical in
shape. There are five linear styles and fimbriate stigma; the pollen is yellow and triangular in shape, which is
classified as interclass acute-angled, with a diameter of 51-71μ. (5) Seeds: the capsule is 3-5-lobed, the seeds
are small and black, with a length of 294-353μ and a width of 175-216μ. (6) Color: the stems and leaves are
light green or yellowish green, forming a strong contrast with the red glandular hairs. (7) Insect catching: when
the insect comes in contact with the mucus secreted by the glandular hairs and are trapped by its sticky
mucus, its instinctive struggle causes pressure on the leaf, causing the leaf to curl and cover the prey, which
stimulates the gland to secrete more digestive juice. Sundew can be divided into two types: petiolate and
sessile. There are seven kinds of glandular hairs, which are different in function, length, appearance,
distribution and quantity. Also, due to the difference in the length of the glandular hairs, the appearance of
Drosera with long stalks emerges. However, these elements cannot be used directly but simplified based on
modern aesthetic and user demand. (Liu & Zhang, 2018) (Table 2.)
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Table 1. Types of Sundew glandular hairs

Form

Distribution

Petiolate long
glandular hairs

It is composed of the head and
stem, and is the longest of all
glandular hairs. The length of
the stem is about 8 mm, the
head is reddish, about 1 mm in
length, and there are glandular
cells that can secrete mucus.

Petiolate long glandular hairs
only exist at the edge of the leaf
blade, with two staggered rows
on each side.

Petiolate mediumlength glandular
hairs

The same as Petiolate long
glandular hairs, with head and
stem. The length of the stem is
about 5 mm, and the head is
about 1.5 mm. The glandular
cells can secrete mucus.

It is mainly distributed in the
center of the leaf in three rows.
The number of rows gradually
decreases from the base to the
tip of the leaf, but not to the
uppermost tip part.

Petiolate short
glandular hairs

The length of glandular hairs vary
from 1.5 mm to 2.0 mm. The
head is composed of one cell,
similar to the head of Lentinus
edodes, and has no ability to
secrete mucus.

It is mainly distributed on the
edge, lower epidermis and leaf
stems.

The length is close to that of
petiolate short glandular hairs,
The head is composed of four
cells, and the two cells at the tip
are bifurcated, like the tentacles
of a snail.

It is distributed on the whole
plant, mainly on the upper and
lower epidermis of leaves and
stems, and has the largest
number among all kinds of
glandular hairs.

It is composed of a single cell and
appears globose on the
epidermis with the ability to
secrete mucus.

It only exists on the stem with
petiolate long glandular hairs and
only exists from the base to twothirds of the stem.

It is disc-shaped with a coverage
area of about 2.5 times that of
the junction.

The overall number is very small,
it only exists in petiolate long
glandular hairs, only 1-2 per
stalk.

It is umbrella-shaped, about 1
mm in length, similar to petiolate
short glandular hairs, but has a
flat head.

It only exists near the base of the
leaves in very small quantity.

Petiolate Bifurcation
glandular hairs

Sessile globular
glandular hairs

Sessile piece
glandular hairs

Petiolate flat-head
glandular hairs

964

Table 2. Capture of Sundew design elements

Part

Observation

Stem and
Leaf

The stems of Drosera are radial. The length of the glandular hairs on
the inner leaf surface is different from that on the outside. The length
of the glandular hairs on the leaf edge is the longest. The ratio of the
length of the inner and outer surface glandular hairs is about 1:3 to
1:5, and the density of the inner and outer hair distribution is also
different. Capture this kind of difference for the concept of modeling.

Glandular
hair

Observe the glandular hairs on the leaf surface and simplify the shape
outline. The petiole and petiole head secreting mucus look like the
structure of a cotton swab. With a large head and thin body, the
petiole has toughness and elasticity.

Petal

Deconstructing the flowers of the Sundew, we can see the number of
petals is a fixed five petals, white or slightly reddish purple. The petals
are uniformly radial, with an average length of about 4-6mm, which
can be enclosed by a circle.
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Simplification

3 Methodology
The design pattern proposed in this research takes the LAMDA method of lean thinking as the main structure
(Ulonska and Welo, 2013), supplemented by the Mandala Chart to explore the biological strategy and
biological modeling of bionic objects, and then introduces the summarized bionic Mandala chart into the
causal diagram of lean product development process, and endows the product function with bionic concept
creativity. In addition, since traditional lean thinking does not evaluate the design results, and consumers’
preference for product design is often fuzzy. Therefore, Fuzzy Comprehensive Evaluation (FCE) is used to
evaluate the fuzzy attributes of the design results.

3.1 The Research Process
Part I: Market / competitor analysis
The subject analysis and object analysis are carried out for the target competitive products. -Look
Part II: Customer value analysis / using the theory of Jobs to be done (JTBD) (Hankammer et al., 2019)
Step 1: After determining the product target for design, plan and implement the contextual inquiry
Observe the work site or local objects in person. -Look
Think aloud: customers / users express their ideas while performing their work (Hertzum, 2015). -Look
Researchers record key events. -Look
Interview details (make detailed inquiries about the key events observed). -Ask
Integrate the field notes.
Step 2: Quantitative contextual inquiry results
Turn the key events into questionnaire items of satisfaction and importance.
Step 3: Information visualization
•
•

Convert the questionnaire score into opportunity score (and visualize it)
Obtain the sequence of customer value according to the opportunity score, and take all Opp > 10
customer value as the main design criteria of product creative ideas. -Model
Part III: Formulate product strategy and summarize into an A3 report (Saad et al., 2013).
Part IV: Draw the causal map (Cloft et al., 2018) / trade off curve / bionic Mandala Chart / Extraction and
simplification of bionic design elements (Liu & Zhang, 2018). -Model
Part V: Set-Based Development
Introduce the bionic Mandala chart into the set-based development synchronously. Find out the analogy
relationship between “customer value” and “bionic concept” through the thinking mode of analogy to
help the design development. Find several parallel projects, and summarize the design concept after
detailed review and evaluation. –Model, Discuss
Part VI: Detailed design
Three groups of design teams composed of 12 junior students from the design department help complete the
product design results. -Act

3.2 Results Verification
30 design-background experts are invited to fill in the evaluation questionnaire for the design results. The
evaluation scope of the design results is the good product design criteria proposed by this research, and the
evaluation standards are (very poor, poor, fair, good, very good), At last, the evaluation results are established
into a factor evaluation matrix R, and the importance weight of evaluation index is discussed and decided by
three experts. Finally, the fuzzy comprehensive evaluation (FCE) is used to evaluate the design output to verify
the effectiveness of the design mode. The detailed design is carried out according to the prior verification
results (Lin & Hsiao, 2018). -Act

4 Results and Discussion
The design pattern proposed in this research takes the LAMDA method of lean thinking as the main structure,
supplemented by the MANDALA chart to explore the biological strategy and biological modeling of bionic
objects, and then introduces the summarized bionic Mandala chart into the causal diagram of lean product
development process, and endows the product function with bionic concept creativity. In addition, since
traditional lean thinking does not evaluate the design results, and consumers’ preference for product design is
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often fuzzy. Therefore, Fuzzy Comprehensive Evaluation (FCE) is used to evaluate the fuzzy attributes of the
design results.

4.1 Design Concept
The three groups of students take the causal map (Figure 4.) (Figure 5.) (Figure 6.) drawn in this research as the
reference basis of design conception to carry out product design and development.

Figure 4. Design 1- Causal map combined with the Mandala chart
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Figure 5. Design 2- Causal map combined with the Mandala chart

Figure 6. Design 3- Causal map combined with the Mandala chart
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4.2 Design Results
Design outcome 1:
This design is a new type of mosquito lamp trap, which mainly catches mosquitoes through physical principles
and is harmless to the environment. The top of the product has a light that attracts mosquitoes to gather at
the top, and the suction hole is as meticulous as the glandular hairs of the Sundew, so when the internal motor
is running for vacuuming, the air passes through the tiny holes and columns on the top of the product to
create a Venturi effect to enhance the suction power, and the mosquitoes close to the top of the product will
be easily sucked in and caught. The overall product is quite light and different from the mosquito lamp traps
commonly available. (Figure 7.)

Figure 7. Design outcome 1

Design outcome 2:
In this design, we adopted a sustainable design approach to reduce the quantity of components composing a
product. Latching techniques were used to reduce fixed parts, thereby reducing the future manufacturing
costs. The overall design style was simple. The bionic concept of Drosera indica Lin. was applied to coffee table
design. For example, the radial skeletal structures resemble stems and leaves of Drosera indica Lin. and the top
of the skeletal structures is as adhesive as the glandular hair of the plant, which can secure glass in contact
with the glass surface. (Figure 8.)
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Figure 8. Design outcome 2

Design outcome 3:
This design is a special wine glass rack designed for restaurants or bars, which takes the shape of the Sundew
as the design object. As shown in the picture, after the analysis of the shape outline, it is found that the radial
growth of the root of Sundews maintains a certain stability of the stem. Therefore, in the design stage, the
radial shape is applied to the base of the wine glass rack, which is presented in a simple radial way to achieve
the effect of the overall stability of the product. The stem is one of the most important parts to maintain the
stability of the entire Sundew plant. Although the stem seems slender, it is actually quite tough, allowing the
height of the whole plant to extend upwards, and highlight the structure of the leaf predator, so as to capture
more insects to obtain the necessary nutrients for its growth. In this design, the slender glandular hairs and
transparent spherical glandular fluid shape are adopted in the design of the wine rack, so that the goblet with
the same characteristics becomes a part of the design. In addition, the glandular hairs of the Sundew are
shorter above the leaf surface, and the length of the lower part is longer. Therefore, the general wine glass is
planned to be placed above the product, while the goblet is arranged in the lower part. Two types of wine
glasses are used to represent glandular hairs of two lengths. The glandular hairs of the Sundew are saturated
bright red, which is an important tool to attract insects. The Sundew attracts insects, while in this design, an
array of LED red lights are planned to shine on the common glass goblets on the upper row and the
transparent glass goblets on the lower row, making the goblets slightly reflect bright red light and attracting
the eyes of people in the bar. (Figure 9.)
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Figure 9. Design outcome 3

4.3 Use FCE for Design Evaluation
In this study, we invited experts in the field of industrial design to select comparably important items from the
iF DESIGN TALENT AWARD 2021 (Edition 01) evaluation criteria and served it as the indicators of this study to
evaluate the design, and then make the important order on each item under evaluation which is served as the
weight proportion for the indicator to evaluate the design (Table. 3). Each evaluation index of the design
results is evaluated by 30 experts with industrial design backgrounds. The questionnaire experts group
consisted of 17 men and 13 women, including 3 persons aged 21-30, 15 persons aged 31-40 and 12 persons
aged 41 or above. There are 2 (6.7%) with college or junior college education level, 15 Masters (50%), 13 PhDs
(43.3%), 2 (6.7%) people in the field of expertise for less than 5 years, 17 (56.7%) in the field of expertise for 610 years, 6 (20%) in the field of expertise for 11-15 years, and 5 (16.7%) in the field of expertise for more than
15 years.
Table 3. Evaluation criteria and Weight proportion in this study

Code

Evaluation criteria

Weight
proportion

A1

Degree of innovation

0.50

A2

Use value and usability

0.20

A3

Aesthetic potential, spatial ambience

0.15

A4

Respect for the individual, justice + fairness,
positive experience and fun

0.01

A5

Feasibility and ease of implementation

0.105

A6

Social responsibility, comfort and pleasure

0.035
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The questionnaire is rated as very poor, poor, fair, good and very good, expressed as V = {V1, V2, V3, V4, V5}.
The calculation formula is as follows:
𝑟11 ⋯ 𝑟1𝑛
̃。R
̃ = (𝑎1 , 𝑎2 , … , 𝑎𝑚 )。 ( ⋮
⋱
⋮ ) = (𝑏1 , 𝑏2 , … , 𝑏𝑛 )，𝑏𝑗 = ⋁𝑚
𝐵̃ = A
𝑖=1(𝑎𝑖 ∧ 𝑟𝑖𝑗 ) (j = 1,2, … , n),
𝑟𝑚1 ⋯ 𝑟𝑚𝑛
Vector 𝐴̃ is the weight proportion of Evaluation criteria.
The three design results are analyzed and discussed as follows.
(1) Design outcome 1:
The factor evaluation matrix is as follows:
0 0

̃1 =
𝑅

0

0.419

0.581

0 0 0.097

0.484

0.419

0 0

0.290

0.710

0 0 0.129

0.419

0.452

0 0 0.065

0.484

0.452

[0 0 0.032

0.290

0.677]

0

According to the statistical results, 100% of the experts think that the design results are good or very good in
the design requirements of “A1”; 90.3% of experts rated “A2” as good or very good; 100% of experts rated
“A3” as good or very good; 87.1% of experts rated “A4” as good or very good; 93.6% of experts rated “A5” as
good or very good and 96.7% of experts rated “A6” as good or very good.
Next is the FCE calculation:
0 0

0

0.419 0.581

0 0 0.097 0.484 0.419
̃1 =(0.50
𝐵

0 0

0.035)。

0.20 0.15 0.01 0.105

0

0.290 0.710

0 0 0.129 0.419 0.452
0 0 0.065 0.484 0.452
[0 0 0.032 0.290 0.677]

= ( 0 0 0.097

0.419

0.500 )

The FCE vector (0 0 0.097 0.419 0.500) is standardized and the result is (0 0 0.095 0.412 0.492).
From the results, the first design was evaluated as very good at 49%, 41% as good, 10% as fair, 0% as bad, and
0% as very bad. From the perspective of maximum degree of membership, the experts’ evaluation of this
design proposal reached the “very good” level.
(2) Design outcome 2:
The factor evaluation matrix is as follows:

̃2 =
𝑅

0 0 0.097

0.516

0.387

0 0 0.032

0.258

0.710

0 0

0.419

0.581

0 0 0.065

0.419

0.516

0 0

0

0.194

0.806

[0 0

0

0.387

0.613]

0
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According to the statistical results, 90.3% of the experts think that the design results are good or very good in
the design requirements of “A1”; 96.8% of experts rated “A2” as good or very good; 100% of experts rated
“A3” as good or very good; 93.5% of experts rated “A4” as good or very good; 100% of experts rated “A5” as
good or very good and 100% of experts rated “A6” as good or very good.
Next is the FCE calculation:
0 0 0.097 0.516 0.387
0 0 0.032 0.258 0.710
̃2 =(0.50
𝐵

0.20 0.15 0.01

0.035)。

0.105

= ( 0 0 0.097

0.500

0 0

0

0.419 0.581

0 0 0.065 0.419 0.516
0 0

0

0.194 0.806

[0 0

0

0.387 0.613]

0.387 )

The FCE vector (0 0 0.097 0.500 0.387) is standardized and the result is (0 0 0.099 0.508 0.393).
From the results, the second design was evaluated as very good at 39%, 51% as good, 10% as fair, 0% as bad,
and 0% as very bad. From the perspective of maximum degree of membership, the experts’ evaluation of this
design proposal reached the “good” level.
(3) Design outcome 3:
The factor evaluation matrix is as follows:
0

0

0.065 0.581 0.355

0

0

0.065 0.355 0.581

̃3 =
𝑅

0 0.032 0.097 0.419 0.452
0

0

0.032 0.548 0.419

0

0

0.065 0.613 0.323

[0

0

0.032 0.419 0.548]

According to the statistical results, 93.6% of the experts think that the design results are good or very good in
the design requirements of “A1”; 93.6% of experts rated “A2” as good or very good; 87.1% of experts rated
“A3” as good or very good; 96.7% of experts rated “A4” as good or very good; 93.6% of experts rated “A5” as
good or very good and 96.7% of experts rated “A6” as good or very good.
Next is the FCE calculation:

̃3 =(0.50 0.20
𝐵

0.15 0.01 0.105 0.035)。

0

0

0.065

0.581

0.355

0

0

0.065

0.355

0.581

0 0.032

0.097

0.419

0.452

0

0

0.032

0.548

0.419

0

0

0.065

0.613

0.323

[0

0

0.032

0.419

0.548]

= ( 0 0.032 0.097 0.500 0.355 )
The FCE vector (0 0.032 0.097 0.500 0.355) is standardized and the result is (0 0.033 0.099 0.508
0.361).
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From the results, the third design was evaluated as very good at 36%, 51% as good, 10% as fair, 3% as bad, and
0% as very bad. From the perspective of maximum degree of membership, the experts’ evaluation of this
design proposal reached the “good” level.

5 Conclusion
In this research, three groups (12 students in total) of junior students from the design department are required
to perform the LAMDA method of lean thinking, supplemented by the Mandala chart to explore the biological
strategy and biological modeling of bionic objects, thus introduce the bionic Mandala chart into the causal
map of the lean product development process, endow the product functions with the concept of bionic
creativity, and evaluate the design results by fuzzy comprehensive evaluation. The experimental results show
that the method proposed in this research can help students in the field of product design to implement and
apply bionic design, help them quickly grasp the relationship between thinking mode and creative orientation,
and help them achieve good product design evaluation, so as to improve the efficiency of product
development.
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Inquiry Practice Design Teaching in Application-Oriented
University
Idea, Model and Case
Jianpeng Zheng
https://doi.org/10.21606/drs_lxd2021.06.178
Inquiry practice is proposed based on the training objectives of high-level application-oriented
talents of design major in Application-oriented Colleges and universities. It originates from inquiry
learning, but it is very different from inquiry learning, research learning and research practice. Its
characteristics of emphasizing free operation, open autonomy and vivid activities are especially
suitable for application in practice teaching of design major. Taking the undergraduate course "brand
communication design" during the epidemic period in 2020 as an example, this paper discusses the
curriculum logic, teaching process and teaching methods of inquiry practice teaching of design major
in application-oriented universities, and puts forward some ideas on the ecosystem of inquiry
practice teaching of design major.

Keywords: applied university; design major; inquiry learning; inquiry practice; practice teaching
ecosystem

The applied higher education is an important direction of the reform of higher education in China in the new
period. It complements with the double first-class construction. The applied higher education undertakes the
important task of cultivating the highly skilled talents in various industries which are urgently needed for social
development. In the applied higher education, the design specialty emphasizes the value and significance of
practical teaching in the process of professional talents training because of its special training objectives,
teaching contents, teaching methods and talent positioning. Therefore, most colleges and universities that set
up design major in China regard the implementation and exploration of practical teaching mode as the core of
the research and practice of professional education. According to the theory and method of systematic
science, Pan Lusheng (2007) proposed that the overall design of all elements of practical teaching is carried out
around the talent training goal of design art education. Through reasonable curriculum setting and reasonable
allocation of each practical teaching link, it is extremely important to establish a practical teaching system
which is compatible with the theoretical teaching system, with the optimization of structure and function
necessary. However, it is worth noting that although each design education institution or specialty highly
agrees with the value and connotation of practical teaching, it has different cognition on the specific problems
such as operation mode, implementation method, relationship between theory and practice, and proportion
of practice teaching, which has influenced the actual teaching implementation. For example, how to
coordinate the balance between practice teaching in practice teaching in class or extracurricular project
practice training; whether practical teaching is the narrow sense of equipment software operation or the
general professional comprehensive ability improvement; practice teaching is an imitation operation according
to manual and regulations, and also an open exploration based on principles and rules. Based on the basic
requirements of design education to train high-level application and skilled talents, we believe that the
practical teaching of design specialty should expand the exploratory practice with independence, innovation
and pioneering on the basis of the repetitive, basic software operation and graphic drawing practice in general
sense.
This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

1. The Theoretical Basis of Inquiry Practice Teaching: Inquiry Learning and Its Classroom
Model
Inquiry practice is based on the expansion and extension of inquiry learning. Inquiry learning emerged with the
American education modernization movement in the 1960s, which was first oriented to science. Joseph
Schwab (1961), a professor at the University of Chicago, believed that science does not need to be a process to
determine the stable truth of the world we live in. Science can be a flexible, multi-directional, explorationoriented thinking and learning process. Therefore, science in the classroom should more closely reflect the
work of scientists in practice. In the process of science teaching, students should, like scientists, discover and
solve problems as masters, acquire knowledge, develop skills, cultivate abilities, especially creativity, and be
educated in scientific methods, spirit, values, and develop your own personality. Since it was put forward,
inquiry learning has been concerned, studied and practiced as a reflection and breakthrough of traditional
education methods in basic education. Its theory can be found in constructivist learning theories, such as
Dewey (1961), Vygotsky (1962) and Freire (1962), It has been widely used in Science Education (Joseph
Schwab, USA, 1966), social and historical studies (Kathy swan, S.G. grant, John Lee, USA, 2013), kindergarten
learning (Vanderlee, Mary Louise, Youmans s, Peters R, Eastbrook J, Canada, 2012), reading and writing (Ewald
Vervaet, Netherlands, 2019), etc.
In the research on the application of inquiry learning theory in basic education teaching, S.G. grant, Professor
of Binghamton University, Kathy swan, Professor of Kentucky University and John Lee, Professor of Northern
California State University, are the most influential. They believe that inquiry is the core of social research, and
well-designed questions and thoughtful answers to these questions can stimulate deeper and richer teaching
and learning (S.G. Grant, John Lee, Kathy Swan, 2015) . At the same time, Professor Grant and others put
forward ten principles of inquiry learning, namely: inquiry begins with a question, inquiry theme and output
are based on standards, subject knowledge and skills are included in the survey, students are active learners in
inquiry, the purpose of evaluation is for learning, subject resources are the cornerstone of inquiry, students
need opportunities to practice citizenship, social research sharing reading and writing training responsibility,
inquiry is not all, inquiry is best organized by experienced teachers. Under the guidance of these principles,
Professor Grant and others summed up the content elements of inquiry learning classroom model and its
corresponding activity objectives, which are: planning problem activities (cultivating students' interest);
supporting problems (developing key content); formative performance tasks (showing new understanding);
characteristic resources (providing opportunities to generate curiosity, build knowledge and build arguments);
and summative performance Effective tasks (demonstrating evidence-based arguments); outreach activities
(providing choices for summative tasks); and smart actions (providing opportunities for thoughtful citizen
participation).
The following shows the inquiry learning process of "Should we tax robots" in a class teaching in the United
States (see Table 1). The purpose of inquiry learning in this case is to help students realize the ways and
methods of improving productivity by using advanced products and manpower. First, it should be in line with
the curriculum level and teaching standard standard set by the competent education department. Before
students carry out inquiry, teachers organize teaching activities and guide the problems: broadcast the
interview video of Bill Gates about robot taxation, ask students what "robot" means, and discuss the possible
advantages and disadvantages of the growing technology in our society. Next, in order to help to explore the
problems better, teachers divide the problems into three supporting questions: 1. What is the impact of
technology in the workplace? 2. What is the impact of technology on the family? 3. What is the impact of
technology on employment in the U.S. economy? Based on the three decomposition supplementary problems,
teachers guide students to complete three formative performance tasks: one is to make a Venn chart (Wien
chart), compare the difference between the middle of the last century and the contemporary factory; second,
create a productivity report using the survey data; and third, make a conclusion on the relationship between
manufacturing and employment. The three tasks correspond to different characteristic resources respectively,
so as to provide students with the ability to explore and discover, establish knowledge and construct
arguments. For example, under the first task, there are three characteristic resources to explore, namely, the
photos of a factory in the 1960s, the photos of a factory in the 1990s and the interview of Bill Gates; the
second task features the survey data from the parents of students; the third task is the output and
employment of American manufacturing since 1975, the unemployment rate in the United States and
alternative information on the manufacturing industry in the United States since1975,Based on the above
characteristics of resources exploration and analysis, the course requires students to complete their summary
performance tasks: first, we should answer the question whether we should tax robots, students should use
specific claims based on existing resources to construct and express a point of view based on the specific
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claims and relevant evidence. The existence of this argument can be a detailed outline, poster or article; then,
on the technology How to change work to interview an adult in the community as an extension and
supplement to the argument expression. The last part of inquiry learning is to show the participation of
citizens, including cognition, evaluation and action: the way to check the local economic change; to consider
ways to help others understand the local economic change, to suggest the way the community can adjust; and
to show the results of the investigation to the local business or political leaders. From the above specific cases,
we can see that inquiry learning emphasizes the problem setting, layer by layer inquiry, multiple evaluation
and substantive action in the learning process, which is the core characteristics of ensuring the effect of
inquiry learning, and becomes an important measurement index and performance characteristics of inquiry
practice teaching.
Table 1. "Should we tax robots?" inquiry learning process (S.G. Grant, John Lee, Kathy Swan, 2015)

2. The Academic Path of Inquiry Practice Teaching: Inquiry Learning, Research Learning,
Research Practice, Inquiry Practice
In the teaching of higher education, the research and application of inquiry learning has not been paid as much
attention as basic education. Instead, it has been transformed into two academic categories, research practice
and research learning, which are similar to the connotation of inquiry learning and also have the
characteristics of openness and autonomy. For research practice, most of the research results focus on the
perspective of teachers. For example, In search of a way to teach research methods, Noe Alexander Aguado
(2009) has turned to a practical, hands-on approach that encourages students to partake in the rewards of
conducting their own empirical research. Zhang Qi (2011) put forward that the research teaching of
professional theme design in universities is a kind of comprehensive practical teaching, which can not only
realize the refinement and deepening of curriculum knowledge, but also closely connect with the market;
Chen Huoying et al (2014) proposed that research practice teaching can realize the organic combination of
teachers' and students' research-based learning, so as to stimulate students' spirit of independent exploration
of practice; Xiong Fei et al (2019) proposed that research-based practice teaching is an effective teaching
method A modern teaching method with the core of cultivating students' practical and innovative ability. The
related research results of research-based learning mostly focus on the perspective of students. For example,
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Lu Junchen (2005) believed that research learning is to cultivate students' ability to actively acquire
knowledge, apply knowledge, explore rules and solve problems through the process of cooperative design,
personal reading, group activities, feedback evaluation and induction under the guidance of double qualified
teachers, with special topics as the carrier, inquiry as the way and practical activities as the form.According to
Liu Liquan and Chen Fangfang (2015), research learning, as a new form of practice teaching of ideological and
political theory course, mainly included social investigation, innovation plan, reading practice, course paper,
discussion and communication type. On the whole, these research views are related to the management,
agronomy, law, science, economics, engineering and other natural sciences, humanities and social sciences in
higher education. It shows that the research-based practice and research-based learning theories derived from
inquiry learning are applicable to many disciplines as education and teaching methods.
Compared with the extensive attention and research on "inquiry learning" in the field of basic education and
"inquiry practice / learning" in the field of higher education, the attention of "inquiry practice" is less in the
field of basic education and higher education. Most of these documents do shallow research on the meaning,
stage and other basic issues of inquiry practice, and rarely involve the application value and system
construction of design major. For example, Bobby Jeanpierre(2006)proposed that based on an analysis of
teachers’ responses to a rated closed-ended survey on their inquiry practices, which was crosschecked with
open-ended qualitative responses, they were using several different science research skills during instruction;
however, teachers reported use of inquiry research skills likely occurred during guided inquiry projects with
little evidence to support that they used full inquiry as suggested in the National Science Education Standards
(NSES) (NRC, 1996). Barbara Neuby (2010) proposed that Inquiry students are more likely to build hypotheses,
integrate, and apply new knowledge more than students in traditional lecture-format classrooms. But he also
points out that although inquiry-based learning may be beneficial, in a study of 77 faculty members at two
universities, students’ grades in inquiry-based classes were not significantly higher than grades in standard
lecture classes. Inquiry methods are not a panacea for college student learning. But more scholars believe that
inquiry practice may the good solution to solve the problem that Neuby pays attention to in China. Ye Qian
(2015) put forward that inquiry based practice teaching is the process of teaching through the teacher's
inspiration and guidance, students' independent practice learning and cooperative discussion; take the current
teaching materials as the basic content, teachers provide some examples and problems, take the actual system
in production practice as the controlled object, students find and master the corresponding principles and
conclusions through a variety of ways; Even scholars who discuss inquiry practice teaching from a systematic
point of view, it is difficult to distinguish it from the general meaning of practice teaching, which is superficial.
For example, Yu Xiaohe (2012) proposed to carry out inquiry practice teaching: in terms of teaching
organization, teachers should be the leading role, students should be the main body; in terms of teaching
content arrangement, cases and projects should be the leading role of inquiry based practice, combined with
other forms of practice; in terms of teaching resources, practical teaching base should be used as the basis, all
kinds of resources inside and outside the school should be coordinated; in terms of teaching evaluation,
process evaluation should be taken as the core leading, combined with other evaluation methods. To carry out
inquiry practice teaching activities, we should adhere to the unity of teaching standardization and flexibility,
the complementarity of theoretical teaching and practice teaching, and the coordination of ideological and
intellectual teaching objectives.

3. The Internal Logic and Structural Framework of Inquiry Practice Teaching in Design
Major
Inquiry is not only a form of thinking, but also a skill acquired through individual experience; inquiry practice is
not only a way of learning, but also a way of teaching, an open exploration and a result of research. On the
surface, exploration and research are synonymous, but on the depth, there are obvious differences between
them. The English word for inquiry is interpreted by the Oxford English dictionary as: the activity of seeking
knowledge or information, especially the activity of seeking truth, the activity of searching, researching,
investigating and testing, the activity of asking questions and questioning. From the perspective of Chinese
interpretation, Cihai interprets "inquiry" as "in-depth exploration and repeated research"; it interprets
"research" as "exploring the essence and laws of things with scientific methods". From the perspective of
language sense, exploration is more energetic, dynamic and lively, while research is more rigorous and steady.
This is one of the reasons why basic education tends to use inquiry learning.
The relationship between inquiry practice and inquiry learning, research learning and research practice can be
illustrated by the following chart (see Table 2). Here, we can see that learning is mainly based on students'
behavior, while practice (teaching) is mainly based on Teachers' behavior; learning pays more attention to the
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results of behavior, while practice (teaching) pays more attention to the process of behavior; because it can
show a lively and vivid atmosphere, inquiry learning or practice can be widely used in science and humanities,
especially humanities. The research learning or practice with rigorous and meticulous overall atmosphere is
more suitable for application in science.
Table 2. The relationship between inquiry learning / practice and research learning / practice

Inquiry learning
Results oriented
Based on students'
behavior
Lively
Science and
humanities

Research learning

Research
practice(teaching)

Results oriented

Process oriented

Based on students'
behavior

Based on teachers'
behavior

Rigorous

Rigorous

More scientific

More scientific

Inquiry
practice(teaching)
Process oriented
Based on Teachers'
behavior
Lively
Science and
humanities

According to S.E. Dreyfus and Hubert L. Dreyfus (1980),In acquiring a skill by means of instruction and
experience, the student normally passed through five developmental stages which we designate novice,
competence, proficiency, expertise and mastery. Based on this theory, we think that inquiry practice teaching
should have five characteristics: first, from the perspective of educational objectives, inquiry practice teaching
focuses on the quality education of students, that is, emphasizing the values and attitudes of students,
especially the cultivation of practical ability, and more emphasis on the achievement of ability improvement
through the process of inquiry. Second, from the perspective of method, it is mainly in the way of inquiry,
which is different from the traditional practice training of the teacher hand handle transmission. It is not to tell
the conclusion directly to the students, then to verify it through demonstration experiment or student
experiment, but to ask students to put forward solutions or conclusions through various inquiry activities such
as observation, investigation, operation, design, data collection, etc., so that students can participate in and
experience the acquisition process of knowledge and skills, construct new understanding of life and cultivate
them The thinking power of the problem and the practical solution of the exploration. Third, from the form,
inquiry practice teaching adopts open education, integrates into nature and society, and attaches importance
to cooperative training and learning. The traditional practice training is mostly closed and personal. In the
practice of inquiry, it is often necessary to assign work plans and group survey, and to study in cooperation
such as discussion, debate and opinion synthesis. This can make students see different aspects of the problem,
reflect on and criticize their own and others' viewpoints and solutions, thus building a new and higher level of
understanding, and enhancing team spirit and cooperation awareness. Fourth, from the impact on students,
its advantages lie in always making students active, active thinking, and mobilizing learning interests.
Moreover, the positive, based on investigation and inquiry based teaching and learning skills and values, also
the most easy for students to remember and use it. Students walk out of school, integrate into society and
understand the world because of such independent free, real or simulated activities, thus forming correct
social outlook, outlook on life and values. Fifth, from the evaluation, inquiry practice teaching attaches
importance to formative evaluation and students' self-evaluation. Inquiry practice teaching requires a high
level of requirements. It should evaluate what abilities each student has increased. Whether the past
knowledge and skills can be flexibly used to solve problems, whether problems can be found and raised,
whether to design and implement exploration or solution plans, and whether to analyze and process the
collected data information, so as to make reasonable judgments and assumptions. To achieve the above
objectives, it is not enough to rely on the summary evaluation alone, but also to strengthen the formative
evaluation, that is, in the practice process, strengthen the evaluation of the students' notes on the practical
process, the discussion and interpretation of a problem, the sketch drawn, the model, and the face-to-face
communication of students and the explanation for a certain problem. In addition, it is another characteristic
of inquiry practice teaching to pay attention to the evaluation of students' own practice process. Students
constantly evaluate their inquiry practice, such as checking whether the methods adopted are appropriate and
whether the scheme meets the original goal, so as to improve the efficiency of practice and to achieve the
practical goals.
In the teaching of design major in Application-oriented universities, we attach importance to the cultivation of
students' inquiry practice quality. The surface meaning is that students actively participate in the practice,
including observing, experiencing, analyzing, explaining and discussing the design practice activities and
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existing works, and then practicing in person, summarizing and reflecting on themselves. The inner meaning is
the accumulation and generation of design intrinsic quality, including design knowledge, design skills, design
emotion, design attitude and design values. The integration of the inner and outer layers can form the explicit
and optimized design practice elements.
The ultimate goal of inquiry practice learning in design education is to achieve a deep understanding of the
knowledge learned and a comprehensive improvement of the design practice skills mastered through inquiry,
so as to solve the diversified design problems actually faced. The steps and requirements are as follows: first,
to observe and experience purposefully under the necessary guidance, and to think about the results. Second,
ask questions directly or by describing the conflict between the learned knowledge and the discovered
problems, so as to clearly ask questions. Third, according to their own knowledge and experience analysis of
the problem, put forward the hypothesis and design concept. Fourth, use various information means to collect
relevant data and information as far as possible to test hypotheses, or design specific concepts. Fifth, make
logical design decisions and make reasonable evaluation. Sixth, combine personal design experience gained in
practice into a coherent solution, communicate with others and consider others' evaluation. In this way, at the
end of inquiry practice learning, students major in design can do at least two things: one is to apply the
existing design solutions to new problems, the other is to apply the new design solutions to existing problems.
The basic mode is shown in Figure 1.
Observe the phenomenon

The desire of design practice comes into being.

No
Put forward design problems

Teachers' inspiration

Analyze design issues

Put forward design concept

Clarify problem

Independently or cooperatively collect relevant
information and materials, develop concepts and develop
specific designs.

No
Solve
problem

Design repeatedly, put
forward new problems, and
constantly improve the
design.

Evaluate, exchange, and sum
up experience.
Figure 1. The structure frame of inquiry practice teaching in design major

Therefore, the inquiry practice teaching in design major emphasizes action, experience and interpretation in
the practice process. That is, the subject actively participates in the practice situation, experiences the practice
process, thinks about the practice variable, and does not do the spectator of the practical activities. In terms of
research methods, we should emphasize autonomy, cooperation and inquiry. That is to say, the students'
consciousness of subject, creativity and practical ability are exerted to make them the master of the practical
activities. In terms of practical results, emphasis is placed on generativity and diversity. That is, the practical
results are not only a kind of imitation, but also must generate self meaning, and the form of works should not
be single, but diverse and spiritual. In terms of value standards, we emphasize diversity and openness. That is,
the criteria of practical activities should be open and pluralistic, rather than pursuing absolute consistency. In
teaching mode, we fully explore the advantages of subject teaching and team mode teaching. Teachers
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participate in inquiry practice equally in the role of team members, brainstorm and audit design together, and
keep a considerable amount of guidance and stimulation management in the dark, and organize students to
make a good record of the practice process. The whole practice activity is embodied in the self-management
and operation system with strong innovation and exploration with external results.

4. Design Major Inquiry Practice Teaching Case: Brand Communication Design of
Hongjitang, A Time-Honored Enterprise
Hongjitang is one of the famous time-honored brands in China. Le Jingyu, a descendant of Beijing Tongrentang,
who founded in Jinan, Shandong province in 1911. It has a deep historical origin with Tongrentang. As a
century old entity enterprise of traditional Chinese medicine in Shandong province, Hongjitang pharmaceutical
is well-known at home country and abroad. Its donkey hide gelatin products won the "excellent gold medal" in
Panama International Expo, and its nine extraction and nine processing technology of donkey hide gelatin has
become the industry standard. However, in view of historical reasons and practical problems in recent years,
its donkey hide gelatin products have been in the market position of follower for a long time in the fierce
market competition and changing consumption upgrading, which is inconsistent with its brand history, brand
value and positioning. How to create a more competitive and younger brand image in the concept of big
health and new consumption wave has become an important brand transformation issue faced by Hongjitang.
During the epidemic period in 2020, the author of this paper opened the course of "brand communication
design" for the third year undergraduate students of visual communication design major. The course takes
"Hongjitang brand rejuvenation design and communication" as the subject, and takes inquiry practice teaching
as the tool to guide students to solve the problem of enterprise brand building with integrated design and
communication strategy.
In the process of inquiry practice teaching, this course uses the inquiry learning model proposed by Grant
(2017) (see Table 1) for reference, and combines with the structural framework of design professional inquiry
practice teaching summarized by the author (see Figure 2) for classroom organization, focusing on the
interpretation of inquiry problems, the setting of inquiry tasks, the carding of inquiry resources, the guidance
of inquiry process, the evaluation of inquiry effect, and the expression of inquiry results to explore the inquiry
practice teaching in many links and stages.

4.1 Interpretation of Inquiry Problems
According to Grant (2017), a good question is very important for inquiry practice. The question should be
concise enough, convincing enough to arouse students' interest in inquiry. Around the question, a series of
activity elements can be carried out, and the corresponding goals and tasks can be displayed. The significance
of the problem lies in a series of inquiry activities in the process of students' learning, not just a series of
curriculum units about facts. In the course of brand communication design, the teacher puts forward the
following questions: what kind of time-honored brand Hongjitang do that young people like. Its core is the
rejuvenation of Hongjitang's brand. Specifically, how does Hongjitang achieve the rejuvenation of products,
image and communication?

4.2 Setting of Inquiry Tasks
In inquiry practice teaching, inquiry tasks include formative tasks (such as defining terms, confirming cases,
brainstorming ideas), summative tasks (such as comparing similarities and differences of phenomena,
analyzing text paragraphs, and writing reports based on evidence) and expansive tasks. Good inquiry teaching
should be combined with the use of knowledge and skills in each task stage: students need knowledge to
discuss and skills to support their own views. In the teaching of this course, the formative task is to understand
the connotation of advertising concepts, advertising ideas, advertising design and advertising communication;
The summative task is to analyze the progressive relationship between these behaviors; and the expanding
task is to form advertising concepts, creative advertising points, carry out advertising design and implement
advertising communication (see Table 3).
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Table 3. Task setting of Hongjitang brand communication design

4.3 Carding of Inquiry Resources
In the process of inquiry, teachers will provide a large number of subject knowledge resources in time, which
can come from the library, network or other ways. It aims at three aspects: stimulating students' curiosity and
interest in the topic; building students' content knowledge; helping students construct and support their
arguments related to a convincing question. In the teaching of this course, teachers mainly provide the
following resources: resources from the brand side (see Figure 2), such as the website of Hongjitang and the
statement of the person in charge of the brand side; common reference cases from the industry (see Figure 5),
such as professional marketing and advertising websites; Resources from the professional knowledge
database, such as CNKI and Wanfang.

4.4 Guidance of Inquiry Process
Bruner J (1990) believed that the process of inquiry is a process in which students actively construct
knowledge, rather than passively accept knowledge. Teachers need to find a way for all students to participate
in inquiry, and guide and monitor the process in real time. In the teaching of this course, the teacher divides all
students into different groups. The group's inquiry experiences three stages: individual thinking, part of the
team members' inquiry, and all the team members' inquiry. In the three different stages, there are different
problem setting and exploration output, which guide the students to independently carry out practice
learning. In the process of inquiry practice, the organization and coordination of teachers is very important.
Therefore, in this course, teachers focus on the use of various teaching media tools under the condition of
online learning, such as the filling of various content forms, the provision of various organizational materials
and results output statistical materials, so as to ensure the effective and orderly conduct of inquiry activities
(see Table 4).
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Table 4: Teacher control and guidance in the process of inquiry

4.5 Evaluation of Inquiry Effect
Task evaluation happens frequently and runs through every stage of inquiry, and the evaluation methods in
different stages are also different, but the purpose is to learn. The assessment of formative task includes
writing, debate, chart, etc., while the assessment of summative task includes report, chart, poster, etc. It
includes the means of media design, presentation task evaluation, presentation evaluation, etc. Each
evaluation lays the foundation for the next exploration activity.

4.6 Expression of Inquiry Results
The results of inquiry practice should go out of the classroom and cut into the real scene of society or
enterprise. This course requires students to test the brand communication design works produced by inquiry
design practice in the real marketing environment and brand communication environment of enterprises, such
as outdoor advertising display, new product packaging application, digital communication means landing, etc.
In generally speaking, the inquiry practice teaching of brand communication design aims to help students form
multi-disciplinary knowledge and skills. Through the teacher guided students' independent inquiry learning,
students' design ability can be trained in many aspects, such as looking for information, comparative analysis,
cooperation, debate and persuasion, criticism and explanation, design and evaluation scheme, and
implementation action based on the ability of practice related, it has formed an innovative inquiry practice
teaching ecosystem with students' inquiry learning as the center, involving the integration of teaching
objectives and tasks, teaching process management, teaching resource allocation, teaching effect monitoring,
teaching achievement application and other aspects.

5. Conclusion
Practice teaching is very important for the training of design talents. The practice teaching system of design
major based on inquiry practice is to find a reasonable point between the applied talents required by the
design industry and the high-level talents defined by higher education, so as to form an appropriate and
effective talent training mode. The inquiry practice of design major is not the creative research at the level of
theoretical knowledge, but the effective exploration of design behavior, design procedure and design results
based on the framework of practice under the guidance of certain theory. Its ultimate goal is to improve the
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depth and validity of design practice activities. In the final analysis, it is a higher level of design practice
behavior.
For the students majoring in design in application-oriented universities, inquiry design practice is an effective
way to acquire knowledge independently and improve skills actively. Inquiry practice follows the idea that
design is "problem solving". It takes finding problems, analyzing problems and solving problems as the main
link and basic procedure of practice, and guides students to actively mobilize various design resources and
tools to creatively put forward design solutions. Because teachers put the dominant power of teaching into the
hands of students, and students design and practice according to the procedures and projects agreed with
teachers, students have stronger initiative and higher interest in learning. At the same time, teachers' timely
instruction and guidance in the process of practice can help students to expand the depth and breadth of
practice, so as to stimulate students' stronger desire for exploration and sense of achievement, and achieve
the goal of achieving research through practice and improving the height through practice.
On the basis of theoretical explanation and case analysis of inquiry design practice, we can construct the
ecosystem of inquiry practice teaching of design major in application-oriented universities, and divide this
system into conditions, courses, contents, management, evaluation and other levels and corresponding links.
Inquiry design practice is the core activity type and leading guiding teaching concept of each level and link. This
practice teaching ecosystem can not only greatly improve the effect of professional practice teaching, but also
promote more open results, and fully ensure the students' freedom and interest in learning. At present, our
research on this practice teaching ecosystem is neither in-depth nor detailed, and there are still a lot of
contents, fields and focus issues that can be explored and innovated in the future.
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Learning Patterns in Architectural Design Studios
An Exploration of Tutor and Student Collaboration in Design Critiques
Julie Milovanovic
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Learning how to design as an architect is the main objective of architectural design studios. Students
develop design knowledge as they learn by designing, guided by their tutors. This study highlights
characteristics of design critiques organization over time by analyzing design activities (designing vs.
explain design) and collaboration between students and tutors. In this exploratory study, four design
critiques from a master design studio in architecture are analyzed based on the protocol analysis
methodology. Moments when students can acquire design knowledge are identified based on the
type of design activity: designing - Description, Reflection, Design Move – or explaining design Precedent, Design principle or Methodology. The findings reveal that design critiques are mainly
focused on designing itself (tacit knowledge) more than explaining how to design (explicit
knowledge). This provides empirical support for Donald Schön’s description of learning design in the
studios through a learning-by-imitation approach. Interestingly, collaboration between students and
tutors appeared in each design critique which shows a high engagement of all the participants to the
critique.

Keywords: design education; architectural design studio, design critique; design knowledge;
protocol analysis

Introduction
The mode of teaching and learning in the design studio derives from the apprenticeship model, as a
consequence of the implicitness of the learning objective: design itself (Cross, 1982). Designers’ knowledge can
be described through Polanyi’s concept of tacit knowing: designers can know more than they can tell (Polanyi,
1966). Even though designing depends on the designers’ knowledge of design (explicit knowledge or theories,
norms), it mainly relies on their knowledge of how to design (tacit knowledge or ‘knowledge-in-action’) (Schön,
1983). The pedagogic frameworks of learning-by-doing, largely spread among architecture schools, adapt to
the tacit dimension of design knowledge. The design studio format provides a relevant setting to tacitly learn
how to design.
The design studio stands at the core of the architectural curriculum (Schön, 1985). In design studios, students
develop their skills of thinking and acting as architects, developing their architects’ ethos (Cuff, 1991). During
the design studio, students and tutors interact, discuss and co-design through a set of design representations.
Design critiques are a key moment in the design studio pedagogy (Anthony, 1991; Parnell et al., 2007).
Previous studies based on ethnographic observations of design studios, surveys or interviews, aimed to either
highlight studio features and organization, or to point out flaws and possible improvements (Healy, 2016; Oh
et al., 2013; Schön, 1985). Drawbacks of the design studio culture appear related to a lack of clarifications of
the pedagogic objectives. Moreover, poor communication between tutors and students as well as
deconstructed criticism sometimes jeopardize students’ learning experiences (Sara & Parnell, 2013).
Cognitive model-based analyses of design conversations in pedagogic settings, either juries or design critique
were studied in recent research (Adams & Siddiqui, 2016). Prior work focused on knowledge organization
(Adams et al., 2016; Cardoso et al., 2014; Dong et al., 2016; Wolmarans, 2016), designing and co-designing in
the studio (Boudhraa et al., 2019; Ferreira et al., 2016; Gero & Jiang, 2016), or social interactions between
This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

tutors and students (Goldschmidt et al., 2010; Oak & Lloyd, 2016). Those studies either developed precise
models of designers’ cognitive or social behavior during the design critiques or defined patterns of teaching
and reasoning during the critiques. The research presented here builds on these previous studies to provide
new insights to describe learning patterns during design critiques.
The aim of this article is to highlight characteristics of design critiques temporal organization by analyzing
design activities (designing vs. explaining design) and the collaboration between students and tutors. The
methodology is based on the protocol analysis approach (Ericsson & Simon, 1984; Van Someren et al., 1994),
to provide quantitative information about the design critique organization. This exploratory case study of four
design critique in an architectural design studio provides first results to improve our understanding of the
relationship between design activities, collaboration and design knowledge. The significance of such studies is
to develop guidelines to enhance studio critique setting to support design pedagogy.

Characteristics of Design Critiques Learning Environment
The design critiques setting
Design critiques format vary from one-on-one critique, involving a tutor and a student, to group critiques, peer
discussion, informal juries, pin-ups, and final juries (Anthony, 1991; Oh et al., 2013). One-on-one desk critiques
offer, on a regular basis, a space for students to confront their designs with their tutor, seek hints and answers
when they are stuck with specific design issue. Other design critique formats, like juries, enable students to
obtain feedback on their design by a wider array of experts and to train for oral presentations in front of an
audience. Depending on the format, not only knowledge and skills on design are developed, but also
interpersonal competencies. Oh et al. (2013) defined a descriptive framework of design critiques, identifying
eleven factors which are divided in two categories: critiquing conditions (design phases, individual differences,
knowledge/experiences, student response type, design artifacts, learning goals) and critiquing methods
(critiquing types, student/tutor relationship, communicational modalities, delivery types, delivery). The
communicational modalities, delivery types and student/tutor relationship anchor the design critique process
in a social situation. To function as a pedagogic tool, tutors need to build a constructive critique and bring
transparency to critiques’ goals (Dinham, 1989). Indeed, students sometimes struggle to emancipate from
critique’s apparent subjectivity. The difference between personal opinions and tutor’s analytic criticism should
be acknowledged by students to reinforce critiques’ learning outcome. Tutors’ profiles, their behaviors and
relationships strongly impact the design critique process and consequently highly influence design learning.

What happens during design critiques?
The design critique sets an environment for students to get feedback on their design. Recurrent steps organize
design critiques: students presenting their work; tutors listening and observing; tutors and students noticing
issues, reframing design problems; addressing those problems by questioning, analyzing and bringing up
possible solutions or guidelines (Oh et al., 2013; Schön, 1985). The latter can be referred to as designing,
where talking and sketching intertwine. In The Design Studio, Schön (1985) identifies four design critique
action types performed by the tutor and the student that functions by pairs: telling (tutor) and listening
(student); demonstrating (tutor) and imitating (student). The first set corresponds to explicit formulation of
design knowledge, like specific instructions to follow, theoretical solutions, requierments about
representations’ format or references to precedents; and the second refers to a situation where designing
occurs through the tutor’s demonstration, that includes reframing, analyzing and proposing changes (Schön,
1985; Goldschmidt, Hochman and Dafni, 2010). Learning activities in the studio were classified by Heylighen,
Bouwen, & Neuckermans (1999) in four distinct moments: demonstrations employing both verbal and graphic
design language, descriptions of a design principle, reference to precedent, and tutors’ designing and
sketching. Here again, two main activities are depicted: the first in relation to designing or reflection-in-action
and the second that put forward methods, general theories or precedents to inspire students’ design.
During design critiques, alternating different sequences of reasoning have proven to enhanced students’
design quality (Wolmarans, 2016) and improve their learning outcome (Cardoso et al., 2014; Dong, Garbuio
and Lovallo, 2016). The quality of design critiques for students’ knowledge development mainly relies on the
capacity of tutors to clarify their expectations (Dinham, 1989), to exploit appropriate coaching strategies
(Adams et al., 2016) and to choreograph design critiques to provide an enriching environment for students to
develop their skills (Mewburn, 2012; Oak et al., 2016). Empirical studies of design critiques analyzing cognitive
behaviors of tutors and students show markers of co-designing (Dorta, Kinayoglu and Boudhraâ, 2016).
Teaching through co-designing provides an appropriate pedagogic strategy for students to engage in design
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critiques (Boudhraâ et al., 2019).

Tutors and students’ behaviors during design critiques
Tutors teaching in design studios are often experienced designers who serve as role models for their students.
Schön (1985) describes the tutor as a coach or facilitator, while Goldschmidt, Hochman and Dafni (2010)
further developed definitions of the tutor's profile (source of expertise, coach, 'buddy'). In their study, they
analyze design critiques of three tutors, identifying diverse facets of tutor performance and their capacity to
adapt their feedback depending on students’ reactions. According to Webster (2008) and Mewburn (2012),
teaching in the studio should be student-centered, implying that students must participate actively to enhance
their learning outcome.
Communication between tutors and students is a key factor in the student's learning process. Their
relationship can be mapped onto the patient/analyst one in psychoanalysis, highlighting students’ dependency
on their tutor due to the vulnerability that they experience while designing (Ochsner, 2000). The asymmetry of
design knowledge between novices (students) and experts (tutors) is another factor that falters students’ selfconfidence on their capacity to design. The knowledge gap between tutors and students can hinder mutual
understanding on design issues. Therefore, tutors need to manage their expert position to facilitate students’
learning and organize their coaching strategies to establish constructive communication as a pedagogic bond.

Identifying design knowledge
The objective of the studio is for students to acquire design knowledge: declarative knowledge about design,
conceptual and procedural knowledge on how to design as an architect, and interpersonal design knowledge
on how to become an architect (a role with social, ethical and architectural values). Curry (2014) draws a
parallel between knowledge types (declarative, conceptual, procedural and strategic) with designers’ level of
expertise. Students possess the first three, and tutors’ expertise appear in their strategic knowledge. They
have experiences as a professional, that act as ‘design repertoires’ (Schön, 1985) for their designing processes.
Goldschmidt’s study (2003) pointed out some of the knowledge categories mentioned above. A dichotomy
appears between knowledge about architectural practice and knowledge linked to the field of architecture.
Several specific features of the design critique as pedagogic setting emerged. Activities during studio critiques
revolves around doing design. The action-oriented learning framework derives from the tacit characteristic of
design knowledge. Learning by doing, by practicing and by experiencing prevails in design critiques. Tutors’
responsibility lies in their capacity to guide students, by demonstrating, co-designing, questioning and pushing
students to think in designerly ways. Indeed, students and tutors social interactions forge a pedagogic bond for
design knowledge to be handled and built upon. All those features should be accounted to question design
pedagogy. Through their analysis, we will better define what happens in design critiques. Based on such
findings we can move toward an evaluation of the pedagogic performance of design critiques.

Method to Analyze Design Critiques
The methodology is based on the analysis of the semantic content of the design conversation between tutors
and students during design critiques. The method used for this study is protocol analysis (Ericsson & Simon,
1984; Van Someren et al., 1994). Protocol analysis was initially exploited to describe cognitive processes based
on the verbal analysis of think-aloud transcripts, called protocols. The assumption is that designers train of
thoughts formulated out loud captures the essence of their thinking processes. This method can be adapted to
a group conversation (Jiang and Yen, 2009). In this case, the design conversation between designers accounts
for thinking processes (Goldschmidt, 1995). Here, we apply that methodology to tutors and students
conversation during design critiques.
To use protocol analysis as a research methodology, the first step is to transcribe the design critique
conversation. Then, the protocols (transcribed dialogue between tutors and students) are encoded to analyze
the design activity over time. The protocols are segmented into cognitive actions based on coding categories.
Segments of the transcript data were defined by two criteria: firstly, by speakers (tutor or student), secondly,
by cognitive action (ideas or concepts).

Coding scheme
The coding scheme was defined before the observations took place, based on theoretical frameworks
stemming from empirical findings. Coding the protocols gives a possibility to measure and understand how
design issues and solutions are raised and organized during the critique. In a previous study, Goldschmidt,
Hochman and Dafni (2010) analyzed tutors’ behavior to examine communication during the design critiques.
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They used a coding scheme based on eight types of cognitive action: report / reviews / analysis of the state of
design; clarification questions; proposals for change / improvement; reference to design precedents /
examples; explication of design issues, theory / principles / norms / conventions; statements regarding design
methodology / presentation; praise, expression of satisfaction, encouragement; questioning, pointing out of
mistakes / shortcomings and expressions of dissatisfaction.
Design critiques illustrate sequences of designing and learning. For that reason, we considered a combination
of a design-based coding and knowledge-based coding. According to Polanyi (1966), tacit knowledge is linked
to action, context-based and hardly formalized; whereas explicit knowledge is codified and easily
transmittable. Applied to the design critique situation, tacit knowledge is embedded in design itself while
explicit knowledge appears in utterances on design methods or theories. Goldschmidt, Hochman and Dafni
(2010) coding scheme already included both types, and since not only tutors but students’ behaviors were
analyzed in this study, a refinement of that coding scheme was done to map onto both types of participants.
The final code falls into six categories: a description of the state of design (Description); an analysis of state of
design (Reflection); a proposal for a change in design (Design move); a reference to a design precedent
(Precedent); an explanation of a theory, a principle or a norm (Design principle); a statement regarding a
methodology (Methodology) (Table 1).
Table 1. Coding scheme capturing categories of design actions during design critiques
Type of
verbalization

Example from the
encoded transcripts

1. Description of state of
design

“Because from the beginning, what I wanted is that it continues and dives in, because it gives a
view without the railing that ruins the view and to keep this wide opening.”

2. Analysis about state of
design

“But this public space is big so... well when we have this type of building, it means that we
have a circulation from the sea to the sea, so maybe there is a connection to have in the other
way.”

3. Proposing a change in
design

“From that point, it is a path with... this, this could be on the inside if you... we could have, for
example, just a structure and then you are just above the water.”

4. Reference to a design
precedent

“Have you seen the Museum of Modern Art in Sao Paulo, from Lina do Bardi?”

5. Explanation of a theory, a
principle or a norm

“There were housings beside a patio, a void, so that's why, that gives more interesting views
inside, on the patio. You arrive on a vertical element, or you see the patio from the top.”

6. Statement regarding a
methodology

“You have to start to draw at scale, we need to see details, plans, elements.”

Case study: Four design critiques from a master design studio
Design critiques from this case study occurred a week after a semi-formal jury and three weeks before the final
one. Four design critiques were videotaped in situ, in the studio, while other students were working on their
design. All observations and recordings were made on the same day in a master’s studio at the Graduate
School of Architecture of Nantes, France. This studio included fourth- and fifth-year students. The observer sat
with students and tutors, but did not participate in the critique. An action camera placed on a desk lamp above
the table was used to videotape design critiques. The observation setting aimed at capturing genuine behavior
during the design critiques. Students and tutors knew that the observations were for research purposes but
were not aware of its aim. Nevertheless, bias due to the observations have to be considered. Students that
presented that morning were either picked randomly by their tutors or volunteered to get feedback on their
design. By chance, they all were 5th year students that were designing their final project.
During the first part of this design studio, students lead an urban analysis of the site, by groups of three
students, to develop a program including housing and services. The second part of the curriculum focused on
design itself, and was done individually, based on the overall analysis and guidelines. Design critiques were
videotaped after the design requirements were settled. Students were developing their concept into an
architectural project. Although every student worked on the same site, they each developed different
programs, especially for the services which could be libraries, museums, coffees and restaurants, or shared coworking spaces. Three tutors were running the studio, and for each critique, two of them participated as
shown in figure 1. Both tutors have professional and academic experience. During the first part of each design
critique, students started by describing their design and the latest features they had been working on. The
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design critiques lasted between 27 minutes and 50 minutes. Every design critique protocol was encoded twice
by the author. The second coding was done 5 months after the first one to ensure better reliability of the
results. The coding agreement within codes was higher than 70% for each case, which also ensures coding
reliability.

Figure 1. Photograph of student #2 design critique with the student on the left, the two tutors and the observer on the right

Results
Dominance of tacit design knowledge during design critiques
For all the design critiques, reflection-in-action (Description, Reflection and Move, represented in blue in
Figure 2) is dominant over moments related to explicit design knowledge (Precedent, Design principle and
Methodology). In general, Description segments prevail for students. Both tutors engage more equally in
Description, Reflection and Design move verbalizations.
Student #1 and Student #3 display a similar behavior in terms of participation to the design activity.
Description represents between 60 and 70% of their interventions. Around 16% of their verbalizations are
Reflections, and around 7% are Design moves. Student #2 and Student#3 mainly focus on a Description of their
design as more than 90% of their verbalizations are Descriptions.
Students and tutors’ verbalizations of explicit design knowledge represent less than 20% of the total of
verbalizations (Figure 2). When doing so, most of the time, they referred to a design Precedent or described a
design Methodology. These findings highlight the dominance of learning by doing design as most of the design
critique is focused on designing itself. Moreover, students were all about to graduate, therefore, there might
have been a lesser need for explicit design knowledge during the critique.
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Figure 2. Distribution of design activities for each design critique: Student #1 (a), Student #2 (b), Student #3 (c) and Student
#4 (d). The color blue represents design moments related to tacit design knowledge (Description, Reflection and Design
move) and the color green represent explicit design knowledge (Precedent, Design principle and Methodology).

Tutor and students behaviors over time during design critiques
To extend the analysis of design critiques setting, we explored the temporal aspect of each design critique. A
timeline of each design critique was generated to highlight how the design critiques unfold (green dots on
Figure 3 to Figure 6). Tutors and students’ interactions are represented on the same timeline to better grasp
how they interacted. To simplify the analysis, both tutors were grouped. All four design critiques started
similarly, with a description of the current state of the design. Apart from Student #2 design critique, the
descriptive part of the design critique is collaborative (see the blue oscillation in Figure 3, Figure 5 and Figure
6). Interestingly, all four design critiques are highly collaborative as we see a fast pace interaction between
students and tutors (blue line in Figure 3 to Figure 6).
When looking at reflection-in-action moments (Description, Reflection and Design move), the timeline points
out fast iterations between each element, showing cycles of designing over the time of the design critique.
Although those moments are led by tutors, students participate in it. In three sessions, for Student #1 (Figure
3), Student #3 (Figure 5) and Students #4 (Figure 6), long moments in the design critique illustrate an
association of tacit design knowledge (Description, Reflection and Design move) and explicit design knowledge
(Methodology, Precedent and Design principle), represented in orange doted ellipses on the timelines. Those
moments occurred either halfway through the design critique or at the end. Such dynamic seems specific to
design critique settings, where a design proposition might not be clear and need to be explained through
design principles or methodology. Using Precedents is also a way to open the design space by providing
examples, and using design analogy to move on in the design process.

Figure 3. Timeline of the occurrence of design moments and tutor / student interactions for Student #1 design critique.
Green squares show the occurrence of design moments. The blue line shows the interactions between tutors and students.
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Figure 4. Timeline of the occurrence of design moments and tutor / student interactions for Student #2 design critique.
Green squares show the occurrence of design moments. The blue line shows the interactions between tutors and students.

Figure 5. Timeline of the occurrence of design moments and tutor / student interactions for Student #3 design critique.
Green squares show the occurrence of design moments. The blue line shows the interactions between tutors and students.

Figure 6. Timeline of the occurrence of design moments and tutor / student interactions for Student #4 design critique.
Green squares show the occurrence of design moments. The blue line shows the interactions between tutors and students.

Discussion
The sample of our study is limited to formulate general findings concerning design critiques pedagogy, but
provides hints that we can build on for further investigations. It raises questions about how learning can occur
during design critiques.
Reflection and Design move occur in all the design critiques observed, but their distribution is unequal
depending on the design critique. The master-student type of relationship described by Schön (1983), fostering
a learning-by-imitation mode, occurred in this sample of design critiques. It provides an empirical validation of
Schön’s description of how students learn to design during design critiques. Moments during design critiques
that focused on tacit design knowledge also occurred during all design critiques. Students were mainly
engaged in both learning-by-doing design and in sharing explicit design knowledge which supports Webster’s
(2008) and Mewburn’s (2012) views on design learning, anchored in a constructivist approach.
A balance between designing, reflecting, collaborating and observing could describe a relevant scheme to set a
suitable environment for students to learn how to design. The design critique can be seen as a sequence of
designing activities, where students’ cognitive behaviors alternate from a phase to another. This finding aligns
with Kolb’s experiential learning theory, based on a cycle of phases of experiencing, observing, reflecting and
acting (Kolb, 1984).
Our case study confirms the findings of Goldschmidt (2003) and Goldschmidt, Hochman and Dafni (2010)
concerning architectural knowledge transfer during critique. Different types of architectural knowledge are
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present and potentially transferred between students and tutors. They combined in different ways and diverse
knowledge environment. Constructing knowledge-in-action or tacit knowing is at stake in the design studio.
Nonetheless, knowledge of how to design, including methods and theories, or analogic reasoning based on
precedents are also worthwhile. The combination of both illustrates designers’ processes, based on procedural
and strategic knowledge (Curry, 2014) or on recalling references from their ‘design repertoires’ (Schön, 1985).
This exploratory study shows the combination of two teaching strategies in during design critiques: teaching by
doing design with students and teaching by explaining design principals, theories or norms. This study did not
analyze the efficiency of such strategies. A priori, both are needed for students to learn how to design. The
studio pedagogy has not evolved much over the past decades. In France, where the observations took place,
the design studio setting is still embedded in the apprenticeship model of the Beaux-Arts studio. Although
students engage in the design critiques, the studio pedagogy remains tutor centered. More effort is needed to
provide a better environment to ease tutor and student communication and mutual understanding. Using
digital settings could help foster a more collaborative approach to learning design and benefit students
learning experiences (Boudhraâ et al., 2019; Milovanovic, 2019).

Conclusion
Several salient features defining design critiques in terms of pedagogic setting for design skills construction are
of interest while questioning design critique organization. Diverse analysis methods to study critiques were
designed to explore students and tutors’ behavior, communication and interaction. In this study, using the
protocol analysis approach gave us insights on students’ behaviors during design critiques. The focus of this
study was on the activity participants engage in during the design critique. The analysis looked at different
types of knowledge (tacit – Description, Reflection, Design move- and explicit – Precedent, Design principle,
Methodology-) and tutor / student interactions. This case study helps clarify the relationship between tutors
and students’ behaviors during design critiques and the organization of different types pedagogic strategies
over time (doing design vs. explaining design). As stated in the literature, studio critique format stands as a
tradition and its setting as a pedagogic framework has rarely been evaluated by a quantitative approach
focusing on participant cognitive behavior. A research gap is to be filled in order to propose directions to
enhance design studio pedagogy based on empirical evaluation of design studio performance. The research
presented here is a first step toward that objective. Tutors should be aware of the potential of articulating
design knowledge from both the explicit and tacit domain, while critiquing. Students’ awareness and
engagement during those moments might highly benefit their learning outcome.
In this study, the effect of students and tutors’ interactions, and their participation in different design
moments on students’ performance was not analyzed. Future work will consist of assessing if there is a
correlation between what happens in the critique and students experience and performance in the design
studio. The aim will be to offer guidelines to enhance design critique pedagogic framework.
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Professionalization of the Discipline of Interior Architecture
Development of a ‘Ready to Use Concept’ to Intertwine Research and Education
Katelijn Quartier
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Within the discipline of interior architecture, this paper takes the example of the specific domain of
retail design to illustrate the interrelatedness between research and education at our faculty. We will
elaborate on how we came to develop a ‘ready to use concept’, containing design guidelines and
tools, that support students in making informed design decisions. As such, based on several
workshops and an extensive literature review, eight tools were developed alongside 127 design
guidelines. The tools and guidelines are inherently part of the retail design studio which is taught by
a practitioner and an academic trained designer in order to be able to teach the mix of practical and
academic knowledge as well as possible. We teach our students to be critical thinkers from the start
and to apply scientific knowledge alongside their design skills while designing. Indeed, these students
ultimately end up in the professional field and form a driving force for the professionalization process
of interior architecture.

Keywords: retail design education; professionalization; tools; design research

Introduction
Educating our students as critical designers has already been at the heart of our interior architecture program
since the Bologna process, initiated in 1999, with the integration of design schools into academia in 2013.
Mainly in our Master program, the link between research and education is most obvious in the Master proof
(thesis + design project), in which their research is blended with the design project. Ideally, the results of the
thesis should help to inform and guide the student’s design process. Entering our master program, students
have to choose one out of four design studios: adaptive reuse of buildings, domesticity, scenography, or retail
design. In this paper we will focus on the specific domain of retail design in which specific steps have been
taken to intertwine research and education beyond the master proof, and in an early stage of the educational
process.

The Need for the Professionalization of Retail Design
Before our specific approach in educating retail design to our interior architecture students, it is in its place to
contextualize the specificity of the domain of retail design. Retail design is a rather young domain and still in its
development. Yet, there is a need for scholarly knowledge to push professionalization (Quartier et al., 2017).
Indeed, the current context of retail is extremely challenging. Both consumers and retailers are changing
profoundly during the last decade. Evolutions in technology and society cause the rules of the game to change
at an increasing pace: an economical shift that made the consumer the focus of attention; a growing urge for
differentiation (Quartier et al., 2017), a world in which looking for new experiences has become an essential
aspect of daily shopping life (Petermans & Kent, 2017); and the growth of technology and e-commerce
(Linzbach, et al., 2019). Due to the latter, the store has lost its unique position and has become one of the
retailer’s many channels. Add the impact of the pandemic, and even more questions about the role and
meaning of a (physical) store arises. Nonetheless, stores will remain one of the most important channels for
retailers to communicate with their consumers (Stephens, 2013; Quartier et al, 2021). Seeing the store as a
communication channel, and not only a shopping channel, makes designing commercial spaces rather
This work is licensed under a
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complex. Indeed, the design of retail spaces can be considered as the hypothetical response of the retail
designer to the varying aspirations of the different stakeholders (customers and store owners). Although this
entails assumptions on how customers will ultimately respond to specific design choices, practitioners today
generally do not rely much on knowledge from scientific research, but on their own intuition instead. On the
other hand, knowledge validated by scientific research and managerial practice are not being fully aligned
within the retail design domain either, making the connection even more challenging. Our aim is closing this
already long-existing gap between research and practice, starting with educating our students with an
inclusive view of research and practice.

Several Stumbling Blocks Causing the Gap Between Research and Practice
We need to recognize that there are several stumbling blocks causing this gap. First, scientific knowledge is not
easily accessible for two reasons: on the one hand, its communication channels are not readily available, on
the other, in most cases, designers are not even aware of specialized scientific journals.
Second, most studies only study different design aspects in isolation due to their origin. Indeed, most studies
originate in the broad field of marketing and consumer psychology. So, looking at these studies separately,
offers few ready-to-use insights for practice because store environments are complex stimuli configurations of
multiple retail design variables (Petermans & Van Cleempoel, 2010). Research on this more holistic view on
store environment is scarce in literature (Quartier, 2016), and very much needed (Bäckström & Johansson,
2006; Healy et al., 2007).
A third stumbling block is the difference in the status of the results: in the wide field of marketing and
environmental psychology, literature results as such are valuable enough for scientific publication, whereas
designers would merely consider such results as part of the design process of a retail space. This created a gap
between researchers, focusing on research outcomes, and designers, favoring holistic and molar solutions with
their skepticism towards these outcomes.

Connecting Research and Education
So, despite the fact that retail design has gained in status in marketing and environmental psychology over the
last couple of years (Bäckström and Johansson, 2006) marketers and psychologists seem to have difficulties to
translate their results successfully into practical design guidelines. During recent years though, we do notice a
shift in the academic literature, whereby more emphasis is put on the managerial implications with explicit
attention to guidelines and implementability of the research results. Implementation of research results from
a holistic approach, though, often remains limited due to the nature of most studies.
To this end, we took up the challenge to make scholarly research in the field of retailing and retail design
accessible through a ‘ready to use concept’ for teaching and practice (the latter not being the focus of this
paper). Indeed, students ultimately end up in the professional field and form a driving force for the
professionalization process.

Developing a ‘Ready to Use Concept’
The ‘ready to use concept’ should support both students and teachers. Indeed, teachers who teach retail
design in the design studio could benefit from a systematic approach. Teachers and students come and go but
the method by which we want to teach retail design to our students should be consistent. So, the purpose of
our study, with the ‘ready to use concept’ as the outcome, can be summarized as follows:
•
•
•
•
•

offering a systematic approach to retail design
making scholarly knowledge readily available
help students make more knowledgeable design decisions
making students aware and support them in establishing the previously defined needed link between
retail design practice and scholarly knowledge
professionalization of the domain of retail design

Methodology
The opportunity to develop this ‘ready to use concept’ arose from the awarding of a project application (see
acknowledgments) where the goal was to help retailers, students and retail designers to develop better and
more experiential stores. Within this paper, we focus on the part we developed for students.
All scientific literature around retailing and retail design was collected, read and analyzed. This thorough
literature review formed the basis for our ‘ready to use concept’. A bibliographic keyword search was
conducted to identify studies reporting data relevant for brick-and-mortar store design. We only looked at
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peer-reviewed scholarly papers - they are not readily available for practitioners. Databases used included
EBSCOhost (including Art and Architecture Source; Avery; Business Source Complete), Science Direct, Scopus,
Google Scholar and the Journal Citation Reports. The search was based on terms such as retail interior design,
consumer behavior and branding. Typical terms were used, such as brick-and-mortar, atmospherics,
experience, senses, etc. 330 Studies were identified, starting as early as 1973 to 2020 (May). We categorized
and archived all papers following a typical classification structure, recognizable for designers (Claes et al,
2016): ID and communication, including branding and brand perception; Interior shell including wall, flooring,
natural light and ceiling; spatial design, including spaciousness, flow and lay-out, atmospherics and experiential
factors, including all senses. Due to the large number of studies in atmospherics and experiential papers a
further subdivision was made: sound, scent, touch, sight, taste.
The next step was to determine what education needed to design better and more experiential stores. To this
end, as part of the bigger project, several work-shops with both retailers, designers and our students were
organized. These work-shops aimed at getting a grip of the design challenges designers (including students)
and retailers face when designing experiential retail environments. In a first work-shop the needs and the
design journey were identified. A second work-shop focused on defining possible solutions to the previously
developed needs linked to the design journey. The idea of developing a knowledge platform sharing
information such as tools and design guidelines originated directly from the workshop. Even specific tools were
mentioned: a tool to include sensory design elements during the design process (not after), a design check-list,
and a communication tool to ease communication between a retailer and a designer at the start of a project.
Finally, the ‘ready to use concept’ was defined and developed: five tools were developed combining both the
theoretical insights from the literature review with the practical knowledge gained from the work-shops, (see
table 1 for an overview and description of all tools): the Sensory matrix, the Checklist, and the Design brief in
combination with the Retail design index and the Retail design process model (all to improve communication
between retailers and designers in the beginning of the design process). These tools, and the design guidelines
(organized following the previously mentioned typical classification structure) are readily available on a
website since 2017. It needs to be noted that all tools and guidelines are developed on the basic principle that
all design decisions need to match the DNA of the retailer and its accompanying storyline. As an illustration of
the methodology used, the development of the Design guidelines is explained in the next section.
One other suggestion also came to the fore during the second work-shop: developing educative case-studies.
These educative case-studies are in-depth case studies which enables the students to learn from best
practices. Two different stories are being told in each case study: the one of the retailer (and/or designer),
with the how and why of the store concept and design, and the one of the expert (an academic) with the
positive and negative aspects of the store based on the scientific insights gained from our literature review.
The result is a layered discussion of a store which has both practical and theoretical insights. These casestudies are also available on our website.
More recently, originating again in a funded project (see acknowledgements) of which the aim was to get
more insight in sustainable retail design, two more tools and accompanying design guidelines were developed:
the Eco-design wheel and accompanying design guidelines and a Material selection tool. The development of
the latter will not be discussed here since it was mainly executed by the two partners of the project. The Ecodesign guidelines are again based on an extensive literature review. Again, a bibliographic keyword search was
performed using the same databases as in the previous study. To develop the Eco-design wheel the Lids wheel
(Brezet & Van Hemel, 1997) is adapted to the context of retail design and its specificity in the short-term living
of stores interiors (seven years). The eco-design tools and guidelines were first added to the website in 2019.
Table 1. Overview of the elements supporting the ready to use concept
Ready to use concept

Definition

Design brief

is a fill-in document that can serve as a conversation piece between retailer and designer at the
start of a retail design project (available from:
https://www.retaildesignlab.be/sites/default/files/2019-08/briefing_retailer_eng.pdf)

Retail design index

is a guide with the most important terms from the terminology in retail design (available in Dutch
from: https://www.retaildesignlab.be/sites/default/files/rdi_finaal_smal_1.pdf)

Retail design process model

is a schematic representation of the course of a holistic retail design process in which all practices
and tools during a design process are addressed (see Figure 1)

Design guidelines

are guidelines based on scientific literature to help make more informed design decisions (available
from: https://www.retaildesignlab.be/en/readings/guidelines)
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Checklist

is a control tool that ensures that you, as a designer, work in a structured way and do not forget
anything when it comes to designing a store interior (available in Dutch from:
https://www.retaildesignlab.be/en/tools/designer-tools/checklist)

Sensory matrix

is a handy matrix supporting the design process for the translation of brand values into sensory
stimuli (available from: https://www.retaildesignlab.be/sites/default/files/202103/zintiugenmatrix_grafisch_eng.pdf)

Eco-design wheel

is a tool to help understand all phases of the life cycle of store design, in order to intervene
correctly to achieve a sustainable store design (available in Dutch from:
https://www.retaildesignlab.be/nl/tool/ecodesign)

Eco-material selection tool

is a tool to help choose experiential materials, with consideration for the environment
(available in Dutch from: https://www.retaildesignlab.be/nl/tool/materiaal%20selectie)

Illustration: Developing the Design Guidelines, the Backbone of All Tools
To develop the Design guidelines the cooperation between an academic - reading and summarizing all the
papers - and an interior architect with retail design and consulting expertise - translating the academic insights
into practical guidelines, was established. This to ensure the usability, readability and relevance for our
students (and practitioners). A typical flow is combining the results of very specific studies focusing on very
specific variables, that are often conducted in a very specific environment, such as a lab or even rendered
images (e.g., Schielke & Leudesdorff, 2014). For instance, Babin et al. (2003) and Bellizzi et al. (1983) used a
scenario approach to execute the experimental design. Although the authors argue that scenarios are useful
from a number of perspectives, for practitioners, from any field, this method lacks credibility. Even more so
when talking about ‘experience’ to designers. In their view, you have to experience a space to really be able to
make statements about how someone feels in that space and how that person behaves in a space. So,
depending on the viewpoint there lies truth in both of them. For the purpose of this study, however, using the
results of Babin’s study fails to provide. The study of Bellizzi et al. has a mixed approach using both a lab
environment with colors on the wall and photographs of stores. Again, taking only this study into account
would not lead to generalizable results. Combining the results and managerial outcomes of both led us to the
‘Color your store interior!’ guideline:
“Choice of color in a store interior can influence consumer behavior. Color can determine the store and product
image, as well as the atmosphere in the store. Cool colors (in comparison with warm colors) in fashion stores
lead to higher buying intentions, better evaluations and they also stimulate consumers to return to the store
(Babin et al., 2003; Bellizzi et al., 1983).”
Altogether, 344 sources (330 within the experiential field and only 14 within the sustainable retail) led to the
development of 127 design guidelines (109 experiential and 18 eco). To each guideline the sources used are
added so students can always find the original publication.

Implementation
Within a 3-year bachelor (180 ects) /1-year master (60 ects) academic structure, students have the possibility
to specialize in the field of retail design in their master year of interior architecture. In their third bachelor
year, the students get acquainted with all four design studios they can select for their master (adaptive reuse
of buildings, domesticity, scenography, or retail design). Two thematic design studios per semester are offered.
Within the retail design studio, the students are trained in the ‘craft of retail design’, meaning being able to
design a good working store. Indeed, the focus of the design exercise is on developing a floor plan with a welldesigned lay-out, an intuitive flow and a look and feel consistent with the retailer leading the assignment
(usually this is a chain retailer with an outlet of several thousands of square meters). To this end, in a total of
14 design studio weeks, six are allocated to do research, including getting acquainted with our tools and other
already existing tools. Figure 1 shows the Retail design process model highlighting the implementation of ours
and other tools. The introduction to the tools and guidelines enables them to include scientific insights into
their design project at a very early stage of the design process. The following tools are introduced in the third
Bachelor retail design studio, as Table 2 shows: the Design guidelines, the Design Brief, the Retail Design Index,
the Retail Design Process Model and the Checklist.
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Figure 1. The retail design process model highlighting the implementation of tools

In the studio retail design in the master year the focus shifts from developing a good functioning store to
creating experiential retail environments with an eye for sustainable retail. Tools specifically aimed at creating
such environments are introduced, again in the beginning of the design process (see table 2): the Sensory
matrix, the Eco-design wheel, and an eco-material selection tool. As mentioned in the introduction, students in
their master year are also taught to be self-critical, to design and conduct their own research, and to arrive at
their own insights in the form of a thesis. This is where knowledge exchange between students, teachers and
our ‘ready to use concept’ happens. Indeed, our online platform continues to grow by adding students’
insights to it (e.g., design guidelines or case-studies), which forms an extra drive for both students and
teachers.
Note, the fact that a duo of teachers in both retail design studios, one teacher from the field with a rich
portfolio in retail design and one of the teachers having, or doing, a PhD in retail design, also mediate the
intertwining of research and education.
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Table 2. Introduction of the tools in our retail design studios (Ba & Ma)
Introduction of the tools

BA Studio retail design

Design brief

X

Retail design index

X

Retail design process model

X

Design guidelines

X

MA Studio and seminar retail design

Checklist:
part one on the craft of retail design

X

part two on experiential retail design

X

Sense matrix

X

Eco-design wheel

X

Eco-material selection tool

X

Conclusion
This study particularly focused on contributing to the field of education and practice (without neglecting its
contribution to the body of knowledge in the field of retail design), by providing academic insights supporting
the design process in the form of a ‘ready to use concept’. Indeed, guidelines and tools have been developed
to assist in making design decisions, without being prescriptive. The creativity and holistic approach of the
designer are still needed to thicken the plot. Our first generation of students trained with this ‘ready to use
concept’ has graduated in 2019. Although it is still early to draw conclusions about how these students
perform in the field, we have already received many positive comments from the design offices offering an
internship to our master students. They specifically appreciate the methodological approach of these students
when designing. The students themselves found the use of tools (in general, not only our own develop ones)
very helpful. Although some of them take some practice (e.g., Sensory matrix), the students see and
acknowledge the potential. Feedback from the teachers reveals that the tools offer a rigid and helpful way to
focus on retail design specific design challenges. They indicate that they systematically use the tools to enter
into dialogue with the students. The tools form a guideline throughout the design process, always referring
back to scientific insights to support the students in making, sometimes difficult, design choices.

Future Study
As mentioned in the introduction, these tools are also used in practice. On the one hand, we use them in our
professional training courses, on the other, they seem to find their way to practice quite easily. Google
analytics shows that many people are downloading these tools and are visiting the web-pages of the design
guidelines. The analytics also show that the latter are most popular. To this end, we will keep investing in
gathering scientific insights and getting them to practice. The research our Master students perform forms an
important drive in this.
We also started train-the-trainer workshops, being work-shops of one week organized in the trainers to be
trained (teachers in this case) home country. So far, five workshops have been organized abroad of which also
feed-back from both students and teachers was collected. The most positive one being that the tools are also
used outside the retail design studio by some of the teachers, such as in office design, hospitality and even
housing. The aim of this trajectory is to come up with a tool-box for teachers which can be used to train
themselves with and/or which can be used to teach retail design to students. We are in the process of finishing
the tool-box which contains the ingredients of our ‘ready to use concept’, including tutorials on how to use it.
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On the Signature Pedagogy of Photography Courses
From the Perspective of Visual Communication Design
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As globalisation deepens and cultural exchange becomes more frequent, the image has become an
important channel of international cultural exchange and communication. As a form of light and
shadow of contemporary art, it has its own advantages compared with literal communication. The
application of lens language in image art and the expression of colour and emotion can bring a
strong visual impact and effectively arouse people's imagination and thoughts. Thus, the image has
become a typical symbol of the arts in this era. How the courses of visual communication design
adapt to the demands of this era is an important problem that design educators should think
about. And the signature pedagogy provides the best solution to this problem.

Keywords: reform of design education; signature pedagogy; photography course design.

Introduction
The paper aims to contribute to the topic of the integration of research in design practice. Research and design
practice have become entwined in new ways over the last decades, that can be characterised by
“’permeability’ of various practices within the ‘continuum from creative practice to scientific research” (DuninWoyseth & Nilsson, 2014, p. 12). As universities strive to enhance the connection between research and
teaching, forms of learning by research have become popular among university teachers, influencing both
course and curriculum design. Learning by research denotes a broad field of related, yet diverse in formats of
how to structure students’ learning process. Briefly, they all imply that students engage with elements of a
research process in an active way, i.e., working on a research question they themselves posed, using scientific
methods and concepts, and assessing their course of action in a critical manner (Huber, 2013).

Theory of Cognition Apprentice and Theory Teaching Reform
The creation in any field depends on individuals' grasp of knowledge theories in relevant fields. Without the
support of professional knowledge theories, it is impossible to create. How to rapidly and effectively teach the
professional theory knowledge accumulated during the history of mankind is always a difficulty that confuses
educational theory researchers and front-line education practitioners. Under the traditional teaching model,
students' grasp of knowledge is excessively destitute, fragile, scattered and incomplete; the knowledge that
they learned cannot come into play when necessary, let alone be migrated or applied in new situations
(Gabrys, Weinrt, & Lesgold, 1993). In order to solve this problem, the emerging constructivism learning theory
advocates student-centred teaching and emphasises on the students' initiative in exploration, discovery and
construction of knowledge. The process of constructive teaching should have four basic elements: teaching
situation, cooperation and sharing, dialogue communication, and significance construction. Based on this, the
constructivism learning theory proposes many teaching models. In particular, the cognition apprentice has an
important significance of enlightening for the teaching reform of photography courses.
The cognition apprentice system is proposed by Brown and other people. It advocates students to participate
in a certain real activity under the guidance of the teacher to acquire the knowledge and skills related to this
activity. The teaching process of the cognition apprentice system starts from asking the students to do some
basic work. Gradually, they participate in higher-level tasks to acquire more advanced skills. They become
This work is licensed under a
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experts from beginners and enter the centre from the margin of a practice community for more central
participation (Lave, &Wenger, 1991). Taking the teaching practice of Photographing of Imitated Classical
Paintings as an example:
In the first step, the teacher arranges real tasks and asks the students to select the imitated paintings suitable
for photographing and to familiarize themselves with the contents of the paintings before participating in the
class discussion of imitation photography. After becoming familiar with the painting contents, they can
conduct detailed material and data collection by searching literature or searching the internet for the time of
works and the cultural environment at that time according to the background of the picture and the personal
information of painters. When involving famous paintings and figures, the students should properly learn
about the extended historical events and fully understand the environment and time of the works to avoid the
restored creation from deviating from the actual environment at that time.
The second step is the process of contextualisation. Firstly, the students should fully understand the
background knowledge related to the paintings and determine whether the work can be imitated. The
paintings passed down to now are always rich in content. The creators provided a great deal of information
when creating the works, and the students supplemented a lot of background information. After gathering the
necessary materials, they should develop more than photography plans, starting with the works. Secondly, the
students should make a photography plan with great realizability. They will make some hypotheses and search
for the alternative still life in the painting that is available in the market. After the students have photographed
some works, they need to present these works in a proper way, such as manuscript or video. There are no
restrictions on the form, as long as it is convenient to state the photography viewpoints. It is also one of the
skills for the students to communicate with others well.
In the third step, students analyse and discuss the imitation works in class. In this stage, the discussion should
coexist with the argument. The teacher makes no response with obvious tendency and properly guides the
students to have a better discussion. The purpose of the discussion is to expand the students' thinking and
allow them to find the answer by themselves to improve their observation methods and thought processes.
The teacher can also fully experience the benefits for both teachers and students during the discussion. New
concepts and ideas are proposed during every discussion, which is good for the teachers to enrich their
viewpoints and improve their understanding. After the discussion, real interactive cooperation is carried out.
According to the principle of willingness, the students form a photography team to implement the
photographing plan.
The fourth step is contextualisation evaluation. After the students complete the photographing task, they
separately complete their work analysis report, especially analysing the theoretical knowledge used by the
work, to strengthen the understanding and grasp of theoretical knowledge. After completing the task above,
the teacher should guide the students to extract and summarise how to create by the theoretical knowledge
used creatively and set up questions for the second-time creative photographing on this basis to cultivate the
students' creative thinking.

Conclusion of teaching cases in class:
In the process of the cognition apprentice system and contextual teaching, attention should be paid to guide
the students by summarizing the rules and internalise them. This process is the process of forming graphic
image mental skills in essence in which three stages should be paid attention to. The first stage is grasping the
prototype orienteering, i.e., grasping the practice pattern of mental activities, learn about "externalised" or
"materialised" modes of mental activities or procedures of operant activities, and know about the activity
structure of prototype (e.g., constituent elements of photography, the execution order of photography, and
the execution requirements for photography), so as to allow the subject to know what actions should be taken
and how to complete these actions, and define the orientation of activity. The stage of prototype orienteering
is the stage where the subject grasps operational knowledge (i.e., procedural knowledge). The second is
prototype operation, i.e., implementing the active program plan established by the subject in the brain in an
explicit operation mode according to the practice pattern of mental skills. The third is prototype internalisation
in due time, i.e., the process that the practice pattern of mental activity transforms to the interior of brain
from the material, explicit and folded form to the conceptual, hidden, and simplified form. In the process of
cultivating the students' graphic image mental skills, the teacher should pay attention to motivate and
cultivate the students' positivity and initiative of learning photography, and pay attention to the completeness,
independence, and inclusiveness of photography prototype.
Finally, attention should be paid that, in the whole teaching process; three insists should be kept in mind:
insisting on placing teaching in real situations, insisting on the way of apprentice, and insisting on the principle
of signature pedagogy. There are two principles of signature pedagogy: The first is that the students should
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form their viewpoint on art in the study. In the process of classroom teaching, their pre-existing photographing
angles and ways of watching photography works are changed by training so that they view and photograph
under the creative thinking model. The second is that the students' completion of photography does not mean
that the creation is completed. They should provide and accept judgment opinions in class. This peer
evaluation urges the students to create their works and to have the ability to judge others' works. Firstly, this
method can provide the students with several photographing modes that they may apply; secondly, this
photographing model allows the students to realise that aesthetic criteria for distinguishing good and bad
works, and the students can discuss each other’s work through continuous discussion and reflection; thirdly,
the students' wrong viewpoint that photography is created by momentary inspiration and consciousness can
be eliminated. If the students treat the works from the aspect of viewer, they will gradually realise that
photographing is not an individual behaviour but the art facing the public. The works photographed may
confuse or guide the public in the wrong way.
It is particularly worth mentioning that, for design education, it is important to cultivate the students' ability to
judge and innovate. The students treat the design works critically not to become critics, but to better
appreciate the design achievements and innovation by critical and creative expression, and deeply understand
the potential connotation in the design field.

Practice Apprentice Theory and Practical Teaching Application
The photography teaching of visual communication design is both theoretical and practical. Thus, on the basis
of explaining relevant theories, the students' practical ability must be cultivated and improved. In the aspect of
practice apprentice theory, the teaching of photography courses is studio-based teaching. This teaching
method is the practical teaching of image and graph creative design by using the studio in conjunction with the
photographic equipment and the propositional photography. Studio teaching is important for cultivating the
photographing level and the image processing level of the students majoring in visual communication design.
It is an important and regular way of teaching to complete the teaching tasks of the course, which is reflected
in:
Firstly, studio shot assesses the students' theoretical knowledge and technical operation and combines the
practice with theory for the vivid and in-depth teaching effect; secondly, by combining the actual situation
analysis of photographing, discussing the works, examining the works, and the subsequent situation of
photographing, it helps to improve the students' photographing level and quality; thirdly, studio shots can
check the artistic style and morality of the quasi-photographers and the photography teachers, which is better
for cultivating good style and establishing noble moral criteria; fourthly, studio shots can promote the students
at different grades to strengthen the academic exchange and activate the academic atmosphere.
Take the practical teaching process of the project of 2019 China National Arts Fund Spring Family as an
example for the discussion:
In the first step, before the creation, based on the design description of Spring Family, observe, and analyse
the object of photography, produce the specific shooting plan and flow in combination with the subsequent
image production and graphic representation, and cooperate with the deconstruction of image and other
innovative techniques in the form of concept conclusion.

1005

Figure 1. The practical teaching process of Spring Family

In the second step, prepare for the shooting according to the shooting plan consisting of article preparation
and psychological preparation, which mainly prepares a large number of props reflecting the culture of Spring
and the life elements of Spring Family for the environmental arrangement of studio shots.

Figure 2. Materials to be prepared & people in need

In the third step, conduct the studio shot that defines whether the shooting methods and operation are
standard and accurate focusing on the topic in the shooting process, and conduct the demonstrative guidance
after getting familiar with the photography; strive to explore and present the intrinsic value and artistic
characteristics of the spring culture of Jinan in all aspects from multiple perspectives.
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Figure 3. Artistic shooting and studio shooting

In the fourth step, express the intention focusing on the topic, and conduct the subsequent second creation by
image processing for the unification of ideology, art, and appreciation for the achievement of artistic design
works with moral integrity and temperature.

Figure 4. The filmed works should be post-created and improved

Conclusion of teaching cases in class:
Firstly, in the process of theory instruction, the students should grasp the key points of studio shots with
different themes to form the photographic orientation. In the teaching process, the teacher presents the key
points and problems of the subject Spring Family that are worthy of attention to the students by using the
frequent typical shooting cases during the shooting and some special photography cases with the significance
of photographic teaching. In this process, the teacher should pay attention to the accurate demonstration and
instruction, and the simple, summarised, and visualised language; the teacher should explain not only the
structure of movement and the specific requirements but also the basic principles that the movements
contain; the teacher should not only explain the physical characteristics of movement but also guide the
students to notice and experience the kinaesthesia during the movement execution.
Secondly, based on the photographic orientation formed by the teacher's demonstration and explanation,
single training and overall training of photography should be conducted focusing on the topic of Spring Family,
such as the application of light, the figures' expression, the posture, and the composition of the picture. Aiming
at the students' situation of photography, promptly provide proper, full, and effective feedback.
Finally, according to the topic of Spring Family, set up the shooting tasks with various themes in different
situations, provide a lot of materials for the subsequent image processing and graph production, and integrate
and coordinate the students' professional skills.
It has been found by psychological study that the formation of operant skills is generally divided into four
stages, namely operation orienteering, operation imitation, operation integration, and operation proficiency.
In order to cultivate the students' innovation ability and deepen the application of plane composition theory,
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the practical course of blue printing is set up in combination with the classical technology of photography
development in the course of Form Composition. The theoretical knowledge of the course is mainly guided by
Photography and Expression: Contemporary Photography Practice and Theory (Zhong Jianming, Sam Wang,
&Ying Aiping,2017). The main practice process of the course is as follows:
The first step is material preparation. Two raw materials are mainly used in the traditional blue printing
technology: two kinds of chemical solution containing a certain percentage: 20% ammonium ferric citrate
solution and 10% potassium ferricyanide solution (the green citrate crystal is not sensitive to light than the
brown crystal), measuring glass, gloves, mask, negative (can be replaced by other objects or used in ink-jet
printing).
The second step is the observation and analysis of practice objects. The students design the picture
composition according to the principle of form of plane composition. In particular, some students use flowers,
leaves, grain, and paper cutting to replace the contents of point, line, plane and body so that the students can
observe the principle of form of plane composition in a more intuitive way.

Figure 5. Effect drawing of traditional blue printing technology

The third step is the practice process. Mix the solution in equal quantities and paint them on the paper evenly.
Place the photographic paper in the dark for airing. It should be noted that ammonium ferric citrate has
certain photonasty, and green powder is easy to go mouldy so the ammonium ferric citrate should not be
exposed to moist air; potassium ferricyanide is red orange without obvious toxicity, but it will generate
hydrogen cyanide gas once reacting with strong acid, so contact with acid should be avoided. Waste potassium
ferricyanide should be disposed of in batches and only in small amounts, after being diluted in water, other
than directly discarding the solid potassium ferricyanide. Non-metal vessels should be used during the
preparation.
The fourth step is placing the photographic paper under the negative with strong contrast for contact and
exposure. The image appears after about 15 minutes under the direct radiation of sunlight, and 30 minutes
under the 275W sunlight lamp. The image must be overexposed, especially in the shadow, as the image will
fade after washing. No development is required, and it is only required to wash the photograph for 5 to 10
minutes. At last, the blue tone can be deepened after the photograph is rinsed in a 1% hydrochloric acid or
acetic acid solution. But it provides a better effect if 10% hydrogen peroxide (3% concentration) is added to
the water, and the tone will keep for a longer time.
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Figure 6. Implementation process of traditional blue printing technology

The fifth step is analysing whether the works produced by the students conform to the principle of form of
plane composition, and whether the images from the blue printing technology conform to the requirements of
black, white, and grey, and point, line, and plane. Generally, during the test, if affected by weather
temperature or time, the image may be over or under exposed. The teacher should encourage the students to
extend the ability of thinking by operation during the guidance and deepen the creative thinking of plane
composition by analysing the image.
On the basis of teaching basic theories, practical teaching can assess the students' theoretical knowledge and
technical operation and inspire the students' creative thinking. Meanwhile, the practical process is inseparable
from the teacher's words and deeds. By correlating the theory with practice, it is good for establishing the
designer's artistic ethics and practices.

Morality Apprentice Theory and Designer Emotion Cultivation
The period when the students accept higher education is the key period of forming their personality, world
view and value view. The teachers in colleges and universities have a direct influence on the students' growth
and progress. Their love for the students can stimulate the students' confidence and drive of progress, and
creation is very important for the students' learning and living environment of morality and will.
The apprentice of morality emphasises the teachers' guidance and cultivation of the students' academic
morality and professional norms in the teaching process. In design teaching, as future designers, the students
undertake the important responsibility and mission of extending the fine tradition of the nation, safeguarding
social equality, justice, and morality, and propagandising positive energy. In the teaching of advertisement
design and advertising in movies and on TV, choose educational content with artistic and ideological values, so
that students can implicitly feel the power and value of beauty in art appreciation, creation, and education and
teaching, and shape a healthy and positive view of art and aesthetics. The students should be guided to deliver
positive energy to society and guide the public to do good turns using their professional knowledge in the way
of public service advertising.
In the process of moral education, the teacher should care for the students sincerely and guide the students
whole-heartedly. They mustn't care for the students according to appearance and academic performance, and
should care and love every student, respect, and understand the students based on the principle of peopleoriented, and learn to be tolerant. Being strict is a kind of love, so is being tolerant. Tolerance is a kind of trust,
incentive, and mercy. It can warm and nourish the students' hearts, inspire their minds, and provide them with
comfort and power. The teacher should treat every student equally and pay attention to details at any time to
show the awareness of justice.

Conclusion
The cognition apprentice, practice apprentice, and morality apprentice explored above are not separated in
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the actual teaching process but integrated organically. As educators of design discipline, we should, first of all,
regard education as an art, and devote our lives to research it. We also should adjust and update our own
knowledge structure timely, establish the concept of lifelong learning, continuously enhance the practicability
and effectiveness of the curriculum, to cultivate students’ creative thinking. Secondly, the educators of design
discipline should guide students to participate in professional competitions, academic exhibitions, and apply
scientific research results to teaching in a timely manner to guide students to combine theory study with
practice, apply learning to practice, and promote each other. Finally, the educators of design discipline should
attract students to yearn for truth, goodness and beauty with their good moral character, temperament, and
academic attainments, then realise the mutual benefit of teaching and learning and mutual promotion
between teachers and students. The practice of teaching reform shows that the organic integration of
signature pedagogy and the courses of visual communication design is good for realising the teaching
objectives, teaching benefits teachers as well as students, and causes the reform of design educators, to
promote the progress of education reform.
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Problems in the Reform of Design Teaching and Solutions
Taking Shandong University of Art & Design as An Example
Lei Sun
https://doi.org/10.21606/drs_lxd2021.10.207
This article takes the teaching reform of the undergraduate program in Shandong University of Art &
Design as a case for study. Through surveys with students, teachers, and employers, it finds out three
core challenges faced by the design majors, and proposes three correspondent solutions, namely to
use “aptitude-based teaching to cultivate talents”, “learning-assisted teaching to classify the teaching
system”, and “learning-promoted teaching to innovate lectures”, which lead to a philosophy for the
reform, where student’s development is regarded as the very foundation of all learning, and their
achievement as the orientation of all work. This article analyses the common phenomena and
problems faced by design education, raises possible solutions and a guiding philosophy, which have
both theoretical and practical significance.

Keywords: art and design; teaching reform; student development; learning achievement

1 Introduction
Art and design has won wide recognition as an innovative driving force of mid-to-high-level development. The
way to cultivate highly skilled and interdisciplinary talents that meet the needs of the times during economic,
social and cultural transitions, and to enhance the strength of design students, has become the focus of the
reform for art and design programmes in colleges. In 2012, right after “design study” had been upgraded to a
second-tier discipline, colleges of all types across the country began to add it as a regular programme, which
led to highly homogeneous and monotonous modules. Against this background, the important question for the
application-oriented colleges specialised in art is then how to cultivate versatile design talents with
characteristic modules.

2 The Internal Drive and The Philosophy of The Reform for Art and Design Education
To build a high-level application-oriented art university, Shandong University of Art & Design has positioned
itself to be more “practical teaching” and “application”-focused, which is different from the “research-based”
universities. It attaches more emphasis on module building, and on the cultivation of students with a wide
range of generic knowledge, good understanding of science, arts, art innovation, and skills, good capacity in
employment, in starting their own businesses, and in career development.
And to meet our positioning and goals, we must first figure out the logical deduction of our training targets,
graduation requirements, curriculum system, and resource allocation for students in art and design. We also
need to answer such questions as how to improve the innovation and practical ability and the teaching of it?
What is the specific way to achieve it? Is there a mature theory for reference? At the same time, we must also
see that the current higher design education in China is basically completed in comprehensive universities,
multi-disciplinary or single-disciplinary specialised universities, and vocational and technical colleges. There are
still some homogeneity and universal problems in the study, mainly as follows:
Problem 1: The art and design education lacks clear logic that links “students, graduation requirements,
curriculum system, and resource allocation”. Training goals are inconsistent; some of the modules are broken;
tasks and results are not in line with each other, while teaching, learning and management are acting at
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variance with their own principles, resulting in failure in all the respects.
Problem 2: Art and design education is habitually “discipline-orientation”, that is, teachers focus more on the
knowledge required by the discipline itself, regardless of, to some extent, what professional practice and the
students need. Three major problems have emerged during training students: narrowing training path
(knowledge supply), path dependence (knowledge dissemination), and path congestion (knowledge demand
and consumption). The mismatch between the knowledge supply side and the demand side leads to a
separation between teaching and learning, and also between learning and application.
Problem 3: The curriculum lacks both systematic construction horizontally and logical relationship vertically. It
is not linking closely with the needs of students or professional practice, and in particular, fails to fulfil training
goals, or meet graduation requirements. Its effectiveness needs to be improved and the inconsistent teaching
methods need to be addressed.
Problem 4: Teacher shortage, unsound payment, reward and punishment mechanisms, as well as unnecessary
comparison and laziness in teaching, exist. Lectures are mere knowledge cramming to handle the school
administrative department. What teachers say are the truth to students, who, consequently, lacks hands-on
practice or critical thinking.
Problem 5: Traditional lectures are closed. They are presented to a fixed group of people, in a fixed place,
within a fixed time, and with fixed contents. Both teachers and lectures are unvaried and neither the “hard
training” nor the “soft training” is scientific. All these result in a lack of motivation for “teaching” and
“learning”. Students, in particular, are doing poorly in self-learning, and are limited to select modules that are
already scarce. On the whole, teaching is “involuting” in varying degrees, and the classroom lacks vitality.
Problem 6: Traditional art and design education emphasises teaching, while pays less attention to learning.
The trend is still common in today’s lectures. The incentive mechanism for teachers is unsound. Teachers lack
the capacity to provide “high-quality optional modules” or “high-standard modules”. What also lack are
standards that allow “teaching” and “learning” to be traceable and measurable, so as to address the
supervision and evaluation problems.
In response to the above problems, we believe that the current art and design programmes need a reform for
the system and mechanism in order to better help students grow. It should not only emphasise teaching, but
also learning, so that the two may reinforce each other, improving both teachers and students. The reform
should put “modules” on the centre, focus on the two key elements (namely “student” and “teacher”), build a
comprehensive management system that takes module selection as the core, which is supplemented by
teachers’ guidance, and measure the quality and quantity of learning through grade points and credits. With
these steps, student’s development should be regarded as the very foundation of all learning, their
achievement as the orientation of all work. And with this reformed system, innovation can be made to the
whole university management system.

3 The Three Questions to be Answered in the Reform of The Art and Design Education
By integrating the philosophy in our university for training students, its programme settings, as well as a large
number of investigations on students, teachers and employers, we have summarised the three major
questions that need to be answered in the reform of art and design education and its supporting measures.

3.1 How to encourage freshmen to find their preferred knowledge areas for study, thus freeing them
from the crammed and homogeneous knowledge learned in high school for Gaokao (college
entrance examination)?
Narrowing path in training students: students generally have such problems as ambiguous learning goals,
insufficient motivation, and poor awareness of changing their way of learning. Path dependence in training
students: traditional training model attaches greater importance to teaching than learning. Lectures are more
about imparting knowledge and experience. Curriculum, including its structure and content, is monotonous.
Path congestion in training students: traditional lectures are presented to a fixed group of people, in a fixed
place, within a fixed time, and with fixed contents. Students are not free to select preferred modules or
lecturers. Therefore, the way to add more high-quality modules, address the teacher shortage, and encourage
students, especially the fresh ones, to be more aware of what they want and need to learn, so they may turn
passive learning into active learning, should be highlighted in college education.

3.2 How to provide diversified education and make training more effective?
The core ability that an art and design student should master is two folded: one is to grasp the new theories,
skills, and approaches emerged from the art and design discipline; the other is to be able to discover, analyse,
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and solve problems, even make innovation. Due to insufficient teaching resources, inconsistent module
settings, and poor teaching philosophies, what the students learn from college, and their ability to put that
into practice, cannot meet the needs of enterprises. Therefore, in order to improve undergraduate education,
the key is to link up social needs, graduation requirements, curriculum structures and contents, and teaching
resources, and to cultivate student core competence.

3.3 How to improve student’s social competence?
In the current job market, on the one hand, graduates trained by design colleges face the “hardest
employment season” to them; on the other hand, enterprises have an increasing demand for innovative and
applied talents, but are unable to find enough of them. The primary reasons are: school training is out of touch
with the needs of enterprises; students are not creative enough, and they are unenthusiastic in making
innovation happen. But we should also not forget the lack of emphasis in college on putting theory into
practice and cultivating business skills. Therefore, how to address the homogenisation in teaching, the low
achieving in innovation and entrepreneurship, and to ensure the consistency of graduation requirements,
training goals, and the curriculum system, so as to make what has been taught in college useful in business, is
the key.

Figure 1. A survey of “business knowledge and social ability” based on 900 students who studied design (2016)

4 Main Reform Measures and Paths
4.1 Aptitude-based teaching: Build an “ice cube framework for talent training” to maximise training
goals and the effectiveness of resource allocation
Focusing on the training goal of cultivating innovative and applied talents of art and design, we built an “ice
cube framework for talent training” in which module contents, teaching, experiments, module design, and
practice are closely related in accordance with students’ cognitive rules and learning outputs.
The “ice cube framework for talent training” is based on the natural phenomenon where ice melts into water
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and refreezes. We based the training process for art and design students on this phenomenon, and reallocated resources and re-designed modules. The art and design education of higher learning needs to be
addressed from three aspects: first, since the homogeneity caused by the college entrance examination
mechanism is like an ice cube, then how will we “unfreeze” it with generic education and liberal studies?
Second, how can we provide diversified education and “liquidised” teaching to meet students’ thinking
preferences and urgent needs for self-directed learning? Third, since students have differed needs for
employment, how can we improve their competence? To this end, we proposed to connect the
achievement/goal-oriented approach with the entire training process. Based on the four-year or the five-year
academic system, we divided the training process into three “key competence” building stages, namely the
knowledge-based training, the student-based training, and the society-based training. We matched the goals
for training at different stages with the “melting-water-refreezing” model, and develop modules and lectures
accordingly.

Figure 2. “ice-talent cultivation frame” of design major in the Shandong University of Art & Design(2018)

Training stage 1: The goal of the “knowledge-based – unfreezing stage” is to encourage students, through the
novel environment, content, and teaching method, to change their inherent way of thinking and their
cognitive process. In this stage, we should pay attention to student’s mastery of the four types of knowledge:
know-what, know-why, know-how, and know-who. “What is it” “how is it” and “why is it” emphasise the
acquisition of descriptive knowledge based on “cognition and construction”; “what to do” and “how to do it”
emphasise the acquisition of procedural and technical knowledge characterised by “judgment and
exploration”. The goals emphasise strategy, task, individual growth, and the acquisition of meta-cognitive
knowledge of “imagination and emotion”. Teaching in the “unfreezing phase” is to change the cognitive
process formed by rote memorisation and help students to get used to “self-direct learning” (which includes
four parts: independent exploration, selection, construction, and creation). At this stage, we should create a
classroom that motivates students. To realise it, the setting should emphasise “learning by playing” (that is to
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emphasise the synergy between hands-on practice and thinking) and “learning by doing” (that is to emphasise
atmosphere and inspiration).
By evaluating the course satisfaction, the clearness of teaching targets, the rationality of assess methods and
the degree of course difficulty in 2018, it could be concluded that the pertinence of course satisfaction and the
clearness of teaching targets, the rationality of assess methods were relatively high as the Pearson’s
correlation coefficient were 0.8 and 0.7, while the pertinence between course satisfaction and course difficulty
was weak, for its Pearson’s correlation coefficient was just -0.14. For students, they take the clearness of
teaching targets and the assess methods priority. So, as the most significant part for the university is to clarify
the teaching targets, teachers should provide syllabus and explain the relationship between graduation and
teaching targets before class, while the assess methods should also be based on the targets.
In 2019, according to the survey taken by a third party evaluating organization, students who studied Art and
Design in 2018 had great improvement in knowledge reserve (evaluated by the sum of great improvement and
have proportional improvement), and thus had clear ‘unfrozen’ result.
Table 1. Knowledge targets achievement of art design courses in Shandong University of Art and Design (unit: %)
Unit: %
Major

Knowledge category

I’ve
learned
a lot

I’ve
learned
some

I’ve
learned
little

I’ve
learned
nothing

Product Design (industrial design)

Professional knowledge

42

54

4

0

Product Design (industrial design)

Basic discipline knowledge

36

60

3

1

Product Design (industrial design)

Instrumental knowledge

35

57

6

2

Product Design (industrial design)

Humanities knowledge

34

57

7

2

Apparel and Apparel Design

Professional knowledge

60

40

0

0

Apparel and Apparel Design

Instrumental knowledge

51

47

2

0

Apparel and Apparel Design

Humanities knowledge

47

51

2

0

Apparel and Apparel Design

Basic discipline knowledge

45

53

2

0

Art and Design

Professional knowledge

52

45

3

0

Art and Design

Instrumental knowledge

51

46

2

1

Art and Design

Basic discipline knowledge

50

49

1

0

Art and Design

Humanities knowledge

46

49

5

0

Public Art (handicraft)

Professional knowledge

53

41

6

0

Public Art (handicraft)

Basic discipline knowledge

53

35

12

0

Public Art (handicraft)

Instrumental knowledge

47

47

6

0

Public Art (handicraft)

Humanities knowledge

41

41

18

0

Public Art (plastic art)

Professional knowledge

31

69

0

0

Public Art (plastic art)

Basic discipline knowledge

19

81

0

0

Public Art (plastic art)

Instrumental knowledge

13

75

12

0

Public Art (plastic art)

Humanities knowledge

6

88

6

0

Environmental Design

Professional knowledge

59

37

4

0

Environmental Design

Instrumental knowledge

54

42

4

0

Environmental Design

Basic discipline knowledge

52

46

2

0

Environmental Design

Humanities knowledge

51

46

3

0

Visual Communication Design

Basic discipline knowledge

51

46

3

0

Visual Communication Design

Professional knowledge

48

50

2

0

Visual Communication Design

Instrumental knowledge

44

52

4

0

Visual Communication Design

Humanities knowledge

38

55

7

0

Digital Media Art

Professional knowledge

48

46

6

0

Digital Media Art

Instrumental knowledge

46

48

6

0
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Digital Media Art

Basic discipline knowledge

39

52

9

0

Digital Media Art

Humanities knowledge

34

56

10

0

Art and Design Study

Professional knowledge

56

44

0

0

Art and Design Study

Humanities knowledge

56

44

0

0

Art and Design Study

Basic discipline knowledge

52

44

4

0

Art and Design Study

Health knowledge

41

56

3

0

Art and Design Study

Instrumental knowledge

41

52

7

0

Art and Technology

Professional knowledge

46

51

0

3

Art and Technology

Humanities knowledge

43

43

9

5

Art and Technology

Basic discipline knowledge

38

57

2

3

Art and Technology

Instrumental knowledge

35

54

6

5

Training stage 2: the goal of the “student-based – water stage” is to form melted water into a new shape. In
this stage, we should encourage students to learn, and study based on their own preferences and interests.
Emphasis should be given on the cultivation of aesthetics, creativity, logic, and practice. At the “changing
stage”, we should increase the number of optional modules, teachers, training space, and make classrooms
more flexible. With these measures, students will be able to choose their preferred teachers, classrooms, and
modules. We should also explore the task-based and the supervisor-based teaching systems, encourage
students to learn what they are interested in beside the generic modules, promote the “knowledge-chain”
module selection model, and call for “learning by doing” and “learning by experiencing” (which emphasise
learner autonomy and experience).
In this stage, we examine the initiative of students through ten ways, which are ‘the attitude towards
homework’, ‘the distribution of study time’, ‘the level of concentration in class’, ‘whether students learn from
others’, ‘whether students conclude what have learned’ and ‘whether students make short-term plans’. Take
2018 as an example, students’ initiative was 77 percent, 8 percent higher than other universities which teach
similar courses. Among them, the proportion of ‘the level of concentration in class’ sector happened in a high
frequency (90 percent).

Figure 3. The proportion of main study activities of students who study design in Shandong University of Art & Design
(based on 2018 graduates, 2020)

There are close relations between teachers’ ability and the likelihood of achieving the cultivation targets
during the “students’ own post-water” stage. In the teaching ability evaluation process, ‘renew and improve
one’s academic knowledge and skills’, ‘stimulate and maintain students’ motivation and concentration’ are the
weakness parts in our school. Through further analysis, teachers in Visual Communication Design department,
Industrial Design department and Formative Art department are more qualified (81%, 81%, 80%) than those in
Practical Design department, Fashion department, Humanity and Art department (63%, 64%, 70%) in the case
of ‘renew and improve one’s academic knowledge and skills’. While teachers in Formative Art department are
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the most qualified (84%), compare with those in Fashion department (64%), Digital Arts and Media
department (65%) and Visual Communication Design department (69%) in the case of ‘stimulate and maintain
students’ motivation and concentration’.

Figure 4.1. The competent proportion of the faculty in "renewing and improving their professional knowledge and skills"

Figure 4.2 The competent proportion of teachers in each department of the university in "stimulating and maintaining
students' motivation and engagement"

Training stage 3: The goal of the “society-based – refreezing stage” is to prepare students for society and
future projects. With proper methods, we maintain student’s ability of innovation and practice, and integrate
such ability into their future career. The “re-freezing stage” focuses on the consistency of graduation design
and training goals. It takes problem solving as the foundation, and breaks through barriers between
programme, supervisor, student, college administration, and enterprises. It encourages students to choose
their preferred supervisors and projects in accordance with their career plans. Therefore, a more practical,
open, diversified, cross-border, and cooperative platform centring on problem solving built in this stage will
help. Teaching in this stage emphasises “learning through competition” (that is to emphasises learning process
and target), “learning through cooperation” (that is to emphasises the synergy within a team), and “cross1018

domain learning” (that is to emphasises the link between learning and the application of it on different areas).
In 2019, the third-party organization had analyzed the increasing rate of social ability of the students who
studied Art and Design and relevant courses in 2018, the result showed that these students had general
improvement in social ability (the proportion of big improvement plus the proportion of some improvement).
Some specific skills in some courses still needs improvement, like the ability of cloth making in Clothing and
Accessories major, the ability of creating in Public Art (handcraft) major and the ability of planning in Public Art
(modelling) major.
Table 2. Achievement of social competence goals of art design majors in Shandong University of Art & Design
Unit: %
Major

Skill

I’ve
acquired
a lot

I’ve
acquired
some

I’ve
acquired
little

I’ve
acquired
nothing

Product Design

Design expression

43

53

4

0

Product Design

Product aesthetics

43

53

3

1

Product Design

Creative design

44

52

3

1

Product Design

Function and structure design

41

53

5

1

Product Design

Modelling and making

41

51

7

1

Product Design

Comprehensive practice and management

39

54

6

1

Apparel and Apparel Design

Apparel engineering techniques

45

38

17

0

Apparel and Apparel Design

Apparel aesthetics

64

36

0

0

Apparel and Apparel Design

Creative design

51

43

6

0

Apparel and Apparel Design

Apparel marketing and management

38

49

11

2

Apparel and Apparel Design

Ethics and inheriting traditional culture

47

49

2

2

Apparel and Apparel Design

Comprehensive practical skills

49

47

2

2

Art and Design

Creative design

54

42

4

0

Art and Design

Comprehensive practical skills

50

43

7

0

Art and Design

Artistic creativity

54

42

4

0

Art and Design

Aesthetic intelligence

57

42

1

0

Art and Design

Modelling

51

42

6

1

Art and Design

Transforming and innovating traditional
handicrafts

54

41

5

0

Public Art (handicraft)

Creative design

65

29

6

0

Public Art (handicraft)

Comprehensive practical skills

59

29

12

0

Public Art (handicraft)

Aesthetic intelligence

59

41

0

0

Public Art (handicraft)

Modelling

53

29

12

6

Public Art (handicraft)

Spatial sense and expression

59

35

0

6

Public Art (handicraft)

Material techniques and expression

53

41

6

0

Public Art (handicraft)

Theme expression

59

35

6

0

Public Art (modelling)

Comprehensive practical skills

38

62

0

0

Public Art (modelling)

Professional modelling

19

75

6

0

Public Art (modelling)

Artistic thinking

25

75

0

0

Public Art (modelling)

Artistic creativity

13

87

0

0

Public Art (modelling)

Material application

25

62

13

0

Public Art (modelling)

Professional expression

19

75

6

0

Public Art (modelling)

Public art planning

25

56

19

0

Environmental Design

Expansion

52

44

4

0

Environmental Design

Creative design

56

39

5

0
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Visual Communication Design

Design expression

44

54

2

0

Visual Communication Design

Design thinking

44

51

4

1

Visual Communication Design

Design innovation

44

52

3

1

Visual Communication Design

Communication and collaboration

49

46

5

0

Visual Communication Design

Insight and critical judgement

44

52

4

0

Visual Communication Design

Comprehensive practical skills

47

49

4

0

Digital Media Art

Basic creativity

48

45

7

0

Digital Media Art

Technical application

46

47

7

0

Digital Media Art

Comprehensive creativity

48

47

5

0

Digital Media Art

Comprehensive practical skills

44

49

7

0

Digital Media Art

Basic modelling

41

49

8

2

Digital Media Art

Art appreciation

46

49

5

0

Digital Media Art

Fundamental skills

49

46

5

0

Art Design Study

Comprehensive practical skills

41

52

7

0

Art Design Study

Research

48

45

7

0

Art Design Study

Communication

41

52

7

0

Art Design Study

Planning

41

48

11

0

Art Design Study

Management

37

52

11

0

Art and Technology

Modelling and making

38

49

5

8

Art and Technology

Comprehensive practice and management

35

49

11

5

Art and Technology

Basic theories

41

49

5

5

Art and Technology

Creative design

35

52

8

5

Art and Technology

Art expression

38

52

5

5

Art and Technology

Planning

30

57

8

5

4.2 Learning-assisted teaching: Aptitude-based training to meet student’s diversified requirements
To address the training mode that is provided to a fixed group of students, in a fixed place, within a fixed time,
and with fixed contents, we proposed a “aptitude-based management system for training and teaching”. The
system places “programmes” “target students” “modules” “credits” “teachers” “teaching space”, and many
other elements on different levels. It highlights learning and achievement, and incorporates aptitude-based
training, development, management, and evaluation into a framework for credit reform. With these measures,
it replaces homogeneity with diversity, thus broadening the paths for student’s growth.

4.2.1 Classification of programmes
Based on the achievement of training goals, we put forward six major classification principles and 42 points.
We conducted a comprehensive diagnosis of all our undergraduate programmes and divided them into A, B, C
three categories. We then defined their respective development goals, tasks, and evaluation indicators. The
goals for programmes that fall in Category A are to strengthen the relationship between basic and frontier
knowledge and skills, intersectionality and synergy, characteristics and core competitiveness, and goals and
problem solving; Category B is subdivided with the “gradient theory” into “medium-high gradient
programmes”, “intermediate gradient programmes” and “medium-low gradient programmes” (all with specific
tasks); programmes of Category C are subject to cancellation, merger, reduced enrolment, or enrolment in
every other year.
In order to examine students’ profession identification after the classification, we take students in 2018 as an
example, by investigating professional identification in seven areas(‘whether the students think academic
learning process is full of interest’, ‘whether the students actively learn knowledge’, ‘whether the students will
still choose their major if they are given other choices’, ‘whether the students choose job relevant to their
major’, ‘whether the students are confident about the future of their courses’, ‘whether the students focus on
recent news of their courses’, ‘ whether the students think they are suitable for their courses’) and separating
conclusion into three degree(really coincident, coincident and not coincident), it can be found that the Visual
Communication Design had high identification(score 3.2), while Art and Design had relatively low
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identification(score 2.7). As the identification affect students’ job target, employment competitiveness,
passion towards study and the level of laziness, the university should focus more on students and courses that
had lower identification, enhance vocational guidance learning and major adaptation education, cultivate
students’ interest and thus increase the profession identification.

Figure5. The degree of professional identification of students majoring in art design in Shandong University of Art & Design
(2020)

4.2.2 Classification of students
While keeping student’s personalities, interests, and preferences in mind, we positioned them according to
their aptitude, abilities, and skills. Our university is the first of its kind in China to put forward the “classified
cultivation plan for art and design students”, which help cultivate the “I-shaped design generalists” who
specialise in an individual domain, the “T-shaped design professionals” who specialise in two domains, and the
“/-shaped cross-industry talents”, who specialise in three domains.
“T-shaped design generalists”: people with T-shaped talents are well-versed in a particular field of expertise
(represented by the vertical bar of the “T”), while having the ability to work with specialists across disciplines
other than their own (represented by the horizontal bar of the “T”). Such compound talents are the key
training goals for most programmes of the university.
“I-shaped design professionals” refer to people that have grown in-depth knowledge and skills in a single
discipline. Such talents are trained by programmes that emphasise applied technology, or painting,
performance, and calligraphy programmes.
“/-shaped cross-industry talents”: the slash here refers to the solid knowledge and cross-border skills a
designer possesses. Such talents do not specialise in any field, but are able to work in a comprehensive and
interdisciplinary setting.

4.2.3 Classification of module (group)
Based on knowledge, ability, quality, and teaching laws, we have built eight curriculum groups: generic studies,
specialised basic studies, specialised studies, interdisciplinary studies, moral and traditional culture studies,
innovation and entrepreneurship studies, comprehensive practice, and academic activities, which are
composed of a progressive curriculum system featuring “Module (medium)-Module block (training unit)Module group (training cluster)”.
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Figure6. Progressive course logic diagram (2018)

Generic studies are adopting a “generic studies 1+1” model, which consists of required modules and optional
modules. There are 15 required modules (in 5 categories): “ideology”, “language”, “computer”, “health” and
“discipline theory”, while there are multiple optionals (in six categories), including “science and life”, “history
and culture”, “citizens and society”, “art and aesthetics”, “economics and management” and “art and life”.
Specialised basic studies: basic studies are the foundation of art education and student development. Most of
the modules in this group are required ones. The modules must be based on the discipline, including its
theories, principles, basic skills (for thinking, hand-painting, software, and so forth), basic modeling, traditional
creation and modeling studies, research and design methods, among many others.
Specialised studies: the modules, mainly specialised optionals, are the core component of undergraduate
education. They encourage diversified and innovative experiments in art and design, even under a constrained
and restrictive setting. Two major module clusters are contained, namely the “creative experimental modules”
and the “constrained modules”.
Moral and traditional culture studies are provided across the four years, with fixed credits and hours. All
modules are set as required ones. We prevented the separation of ideological education from the specialised
modules by developing modules that integrate fine traditional Chinese culture (languages, themes, elements,
materials, crafts, and so forth) into the specialised basic studies and the specialised studies – in a form of
creative design.
Innovation and entrepreneurship studies are composed of three training units, namely the strengthening
foundation modules, advanced modules, and practical modules. The three module parts connect and support
each other.
Comprehensive practice is an indispensable part for undergraduate education. It includes “group practice
modules” (military theory and training, practical work, safety education and labour, vacation classes, and many
others) and “graduation modules” (graduation investigation, practicum, project, and dissertation). It is an
important part in training applied talents.
Interdisciplinary studies: first, we should strengthen the horizontal integration of different disciplines,
especially paying attention to the knowledge in emerging, marginal, and cross-disciplinary areas; second, we
should combine knowledge of arts and sciences, and arts and crafts, so that different knowledge systems will
reinforce each other in study.
Academic activities: we support students to participate in exhibitions, competitions, and lectures. We also
encourage achievements, patents, papers, awards, and so forth as they can play a role in expanding academic
horizons and cultivating innovation and research capabilities.
At the same time, we clarified the content, the name, and the function of each module, so as to make them
standard as required. Each of the above module group has fixed credits and hours, and is included in the
university’s talent training plan. In terms of curriculum setting and syllabus, we encourage the priority order of
“needs, technology (techniques, skills, engineering), design (creation, creativity, innovation, entrepreneurship),
and culture” to improve methods and performance of talent training.
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Figure 7. Shandong University of Art & Design full-time undergraduate "four beams eight pillars" type talent training
implementation framework (2018)

To sum up, in teaching, we combine university and teacher type with student’s preferences and points of
interest; in training, we combine students, programmes, and modules with students’ preferences and points of
interest; and in learning, we combine objectives and tasks with students’ preferences and points of interest.
The measures enhance the pertinence, effectiveness and productivity of talent training, and the efficient use
of resources.
In general, after imposing course classification, the ‘fundamentality’, ‘applicability’, ‘depth’ of teaching are all
higher than other universities which focus on similar areas. The proportion of students from Art and Design
department who think the course ‘focus on cultivating students’ operational ability’ (96%)is higher than those
who think the course ‘focus on the foundation of relevant knowledge’(83%).

Figure 8. Evaluation of art design students of Shandong University of Art & Design of course teaching content in all aspects
(2020)
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4.3 Learning-promoted teaching: A four-level training system for innovative teaching and solid
practice
The ever-changing social needs put forward new requirements for the training and supply of talents, especially
their ability to innovate and to put theory into practice. Therefore, we combined OBE’s achievement-oriented
concept to build a “four-level teaching platform”, where goals for modules, module block, module groups, and
innovative applications are based on social demands. With graduation requirements as the guide, practical
teaching tasks as the drive, and teachers and curriculum standards as the core, we built this platform for
systematic innovation and practice.

Figure 9. The four curriculum teaching system diagram of innovative Applied Art talents in Shandong University of Art &
Design (2017)

We connected education and teaching resources in the way of “students + modules + teachers”, and built a
new learning ecology and teaching system by reforming the credit system. A four-level teaching platform
features a teaching model centred on “continuous improvement” and a quality evaluation method based on
“learning results” has been introduced:
Level 1: “interdisciplinary knowledge” – an orientation level for graduation achievements based on
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comprehensive knowledge. This first level focuses on government and social projects, student’s social
competence, as well as their ability of teamwork, leadership, design execution and management, and
interaction with people.
Level 2: “field expansion” – an improvement level based on module groups. This second level highlights
student abilities, their different employment needs, and enhances their social competence.
Level 3: “Curriculum complex” – a comprehensive application level based on module blocks. The third level
emphasises learning and helps students develop the ability to learn independently by selecting their preferred
teachers for optional modules or modules based on knowledge chains, or with supervisors from another
knowledge domain.
Level 4: “scene empathy” – the basic level of design discipline based on the main modules. The fourth level
helps students to learn both concrete and abstract knowledge, taps their potential, improves teacher-student
interaction, and releases student’s vitality.
These four levels connect with each other. Both teaching and learning focus on knowledge and practice, so
student’s innovation and practical ability can be cultivated in the learning process, which enhances their core
competitiveness and social competence. Different levels are equipped with practical teaching methods with
multiple measures. For example, we have implemented the “associated teaching approach” that features
“graduation achievement exhibition + employment promotion” for 10 consecutive years; more than 20 of our
studios (workshops) have adopted the “task-based teaching approach” where module selection is built on
“studio + supervisor group + knowledge chain”; we also corporate with more than 300 century-old industries,
impose transdisciplinary corporation among 12 majors based on project responsibility system, establish
“professional group+industry group+enterprise group” along with innovative “umbrella form” teaching
methods; accurately clarify demand, with a view of problem-orientation, highlight using design to solve
problems, emphasize teaching, promote “locate industry(CC)”, “define problems(CP)”, “problem-based
design(CD)”, “ customized class(CC)” “4C” teaching methods. These measures run through the four-year
undergraduate education, effectively alleviating the “congestion” in the training path, and improving student’s
innovation and practical ability.

Figure 10. Schematic diagram of "site-type" course selection teaching method carried out by Shandong University of Art &
Design (2017)
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Figure 11. Annual teaching progress of design majors in Shandong University of Art & Design based on the integration
project of production and education (2019)

5 Conclusion
The solution for training undergraduate students in art and design at Shandong University of Art & Design is
based on student development and their learning achievements. We have summed up the three prominent
problems existing in teaching and their respective solutions. In this process, we studied the common
phenomena and challenges faced by the teaching for undergraduate programmes of art and design, proposed
strategies, and created an “innovative and practical teaching system” with our university’s distinct
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characteristics. This system helps with the realisation of the training goals and has theoretical and practical
significance.
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What Have You Learned?
An Experimental Approach in Teaching Human Factors in Design to Undergraduate ID Students
Selen Sarıel
https://doi.org/10.21606/drs_lxd2021.11.223
This case study presents an in-class exercise as a way to learn about the course learning outcomes
for a Human Factors in Design course carried out with undergraduate level industrial design students
in the 2020-2021 academic year. The paper introduces the course content, comprised of the
theoretical knowledge-sharing part, sample assignments and in-class exercises to define the context
of the study. Watching the same short movie at the beginning and the end of the learning period,
students responded to open-ended questions that encouraged them to think about how their
perception had changed towards the content of the movie and to reflect on their take-aways from
the course. Thematic analysis of the student responses helped identify the shared patterns in which
students had developed an understanding of the human factors in design. A survey in the form of an
in-class exercise also aimed to help students promptly be aware of the course outcomes to sustain
their practices for upcoming design challenges.

Keywords: human factors in design; industrial design education; learning outcomes

Introduction
Human factors and ergonomics (HF/E) practices can be traced back to when humans started shaping materials
like stones, bones and wood into simple artefacts that were useful in daily life (Elbert, Kroemer & Hoffman,
2018). As technology developed through the centuries, the HF/E discipline has incorporated studies of muscleoperated human and machine systems, and later on, communicative and cognitive conditions through the
inclusion of computers into objects of use starting in the early 1980s (Interaction Design Foundation, n.d.).
Recent advancements in mobile technologies have enabled human-computer interaction to be multi-faceted,
hence increasingly complex. As Norman (2016) states, as a discipline originating from crafts, design must
borrow perspectives from other disciplines, including HF/E, to reduce the intricacies of the interfaces that
draw humans and technology away from each other. To bridge this gap, the Human Factors in Design course
was structured to empower students to inquire about a variety of human conditions across changing
situations, to prepare them for the unique challenges in design and to prevent the common mistake (Lee,
Wickens, Liu, Boyle & Linda, 2017) of designing with intuition and making assumptions for the people they are
designing for.

Information on the Context
Several lectures prepared the basis of HF/E, supported by in-class exercises and assignments that aimed to
equip students to make assessments on human factors in design in a variety of circumstances. In this section,
various course materials are summarized to give a brief idea of the structure of the course.

A Reflection Study as an Experimental Approach in the Human Factors in Design Course
At the beginning of the course, a brief history of the HF/E field and its purposes were introduced. After the
introduction, students were shown a short movie based on the India Report by Charles and Ray Eames (Figure
1).
This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

Several aspects highlighted in the report were effective for the selection of this specific movie (1958/1997):
•
•
•
•

The lota has a simple function: a liquid container;
It is an object that can be used in daily life;
It is a timeless product that has been designed by many people over an extended timeframe. It is
possible to observe its development by investigating the variety of lota types;
The authors had chosen the lota as an example that highlights an approach that may enrich design
education in India.

In an open discussion, students were challenged to identify the human factors that affect the design of lotas
before gaining any theoretical or practical knowledge about the research areas of the HF/E field. The students’
answers are shown in Figure 2.

Figure 1. Screenshots from the movie: Variety of lota forms and usage in differing situations (Ahmedabad National Institute
of Design, 1970/2018).

Figure 2. Human factors in the design of lotas that were identified in an open discussion with the students.

Course Content
The systemic approach has been the core of HF/E in the engineering of intricate relationships established
between humans and machines (Sanders & McCormick, 1993). Today, systemic thinking has been adopted by
designers addressing the complex issues, by changing one's perspective from individual objects to the
relationship of its elements that work together as a system (Sevaldson, 2013). Embracing such an approach has
required the introduction of the common features of systems, such as the ‘hierarchy, environment, functions
and interacting components’ (Sanders et al., 1993, pp. 16-18), and of in-class exercises drawing the
connections between the system elements. Visualizing such relationships and analyzing the human and
product systems to ‘see behind the products’ was challenging for students coming from the design studio
practice, where the design process is mainly focused on visualizing the physical appearance and material
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properties of the products by sketching and prototyping. During these exercises, multiple feedback and
iteration required for the formation of system diagrams as accurate as possible (Figure 3).

Figure 3. Examples of student work on visualizing systems. Visualizations by Abdullah Al Halabi, Eda Akça, Alp Ertem,
Sümeyra Bay.

The systemic approach continued similarly towards the human body and its functions, exploring the physical
abilities and limitations by a series of lectures on physiology, biomechanics and anthropometrics. Building
upon the theory, an example exercise of a task-based posture and movement analysis in the kitchen
workspace was adapted from Rapid Entire Body Assessment (REBA) (Hignett & McAtamney, 2000) to identify
any improvement areas to reduce pain and increase comfort (Figure 4).

Figure 4. Examples of student work on the kitchen ergonomics assessment. Works by Eliz Ezer, Öykü Özdemir.

Exploring the human body's abilities and limitations proceeded with the studies on how the human brain
works on tasks such as communication, memorization, and decision-making. Figure 5 shows an example
assignment identifying the fundamental principles of interaction, such as ‘affordances, signifiers, feedback and
mapping’ (Norman, 2013, pp 10-25), as communicative aspects that help humans comprehend how a product
works without any verbal instructions.
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Figure 5. Examples of student work identifying the fundamental principles of interaction with various products. Works by
Gonca Öztürk, Miray Yılmaz.

Bringing the entire knowledge and experience gained through the lectures, assignments and in-class exercises
together, the teams investigated the products and services with a series of inquiries involving the users. By
planning and facilitating usability testing sessions, inviting participants and learning about the ethics of
handling sensitive information, students experienced working with HF/E data to define improvement areas
and propose adjustments on the selected products and services.

A Final Assignment of Reflecting on the Course Learning Outcomes
At the end of the 14-week course period, the students watched the lota movie for the second time. The
following open-ended questions prompted students to reflect on their learnings from the course:
1.
2.

How did your thoughts and perception change regarding the factors described in the lota movie after
watching it for a second time?
How would you describe the process of HF/E based on this movie?

Results
Answers from 35 students were collected in a short paragraph format and later used for a thematic analysis to
obtain an understanding of the changing perspectives on the movie content and the course learning
outcomes.
Regarding changing thoughts and perceptions toward the factors described in the lota movie, the responses
clustered around themes such as ‘paying more attention to the process behind the scenes, increased focus on
humans, attention to usability and observation of different usage scenarios’ (Table1).
Table 1. Themes generated on changing thoughts and perception.
Theme

ID

Student Responses

Develop
ment of
a sense
of
appreciat
ion for
the
design
process
behind
the
scenes.

0220

In products such as pottery, we generally focus on its appearance without considering
human factors. It was like in my thoughts. If I was going to buy such a product, it would
not be important to pay attention the usage details or human effects before this video.
Previously colors or design details were more effectively for me. When we get into
these important details, we see the importance of design according to human factors
before appearance.

0520

Before class, I was looking at products just as products. This video in particular opened
my horizons. I was excited to see the details behind a product that looks simple.

0720

In the video, what was thought while designing the product was explained in detail. And
maybe when we first looked, I saw how much thought was taken even for an object
that we can only see Lota. The gender of the person using that object, the way of
carrying, the way of holding, the way of use is all made by considering the human
factors.

1120

After I learned about the ergonomics and details of interactions between human and
product, I thought I now know how to look at a product. Since the users are human and
in daily life users usually don’t think about the design and the process of the product,
1031

1520

we as designers need to know and study on these important points. This is like a behind
curtain management of necessary basis.
One detail can make a big difference. In the beginning of this class, I couldn’t
understand how everything is related to each other while creating the Lota. But right
now, I learned from ability to carry it on the head (balance), to the points that is carved
for us to carry it easily is all related to each other and it is what gives a product (lota) its
identity.

1720

Now I can understand that the behind scene of designing something with solving errors
on it and produce some solutions about those design problems with the help of
methodologies

2420

At the first time I thought watching the documentary of the “Lota” I thought that the
Lota was made with instincts, the fact it was ergonomically suited for carrying it is an
important factor but I thought it was probably a coincidence, but now watching it for
the second time I understand it was well thought, the factors such as balancing,
cleaning easily, holding...

2520

Lota is a product that reflects the design phase very well. Not only is it a good design in
its own right, it is also a good design in terms of the vessel design process that has
developed so far.

2920

Now after everything we talked about, I can understand the process and the
ergonomics behind.

3220

When I watched it for the first time, I did not know much about the design process and I
did not realize that the design had to be made so comprehensive. I think this video is
of great importance in understanding that the design process is not just about drawing.
Shift in
perspecti
ve from
product
to the
people
who
interact
with the
product

0420

I learned that the design gets affected by many things like the age of the user their body
ergonomics the product shape, weight, center, etc. The culture of the user might affect
the product in those terms as well. Because of each region the people there might have
a different ergonomics then other region (in general) so shape and size will get changed
in order of that like we can see here is the same products but with different shape in
different culture.

0520

It impressed me that a product was compatible with the human body in so many
different ways. It was an example of the harmony of objects with humans. I realized
that when designing a product, the most important thing is to examine its relationship
with people. Because actually, every product is for a human need and interest.

0620

I realize I didn’t even need to watch the whole video to understand what kind of
relation it has between human and design. Because we looked at a lot of designs
throughout the term so I kind of knew what a simple design needed to be able to
interact with humans accurately. As we can see everything from the mind and the
body of humankind is put in consideration when designing even a simple Lota.

0720

I saw the importance of the topics we saw in our lesson. Because even if it was not
really designed under the titles of our lesson, people thought of all of these issues
while designing Lota in the past and developed it according to the human factor.

0820

Lota is a vessel of everyday use. In the beginning of the semester, I thought, it was
designed to consider the factors like storage size, size of the opening, and how they
carry the product. Now, my perspective is changed thanks to outcomes of the human
factor course. For example; it was designed with considering the factor like gender
differences of anthropometric measurements, ... the walking and static pose.

1420

When designing a product, making a product that meets human needs is always very
important for that product.

1620

I now know how to differentiate the factors described on the Lota. Human factors in
design is everything that is related to the human, it might be measurements or it might
be how we act and how we behave towards objects. In this process we analyze the
relationship of humans with the product. We analyze the factors of the human. We
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design systems that include humans in them rather than products with no relation to
humans.
1720
1820

...the shape of the Lota designed to be coherent to head in terms of physical abilities,
affordance and also usability.
When I design something, I should consider what my users need according to their
ergonomics how can I make it usable by all of them with no problem. They might be old
and face problems with the new things or they might be young and it (might) be easy
for them to use new things.

1920

Thoughts gaining dimension from thinking about how the product shaped, worked,
carried and what is it made of. I have come to the conclusion that what is important is
the user.

2020

Beginning of the class I knew the relation between design and human but I was not
familiar with deep aspects of it. Decision of the size, type, form, ability, cause and
relation with its users (human factors) is what makes the product usable and successful
while thinking every aspect of it.

2120

User's experience very important ... to understand relation of design and user.

2220

So, at the moment I can understand the relations between human and products.

2520

The vessel is based on many features that appeal to people when it becomes a Lota.

2620

Like in the video about Lota they were looking and analyzing the user. We are product
designers so our job is with humans and their usages.

2720

The comfort of the usage increases because the product form is compatible with the
human body.

3020

Compared to the first time I watched it, I can understand more easily the human
product relationship and in what ways it is harmonized with each other.
3320
3420
Increase
d
attention
to the
issues of
usability
that are
not
visible at
first
sight.

Observin
g the

1220
1820

when we watched it again, I began to focus not only on the whole of the events, but
also on the details. We now think according to the harmony of objects with humans,
their relation to humans.
I understood the influence of people on the production of products better.
I learned that we need to consider everything when we are designing something, from
the usage to the design itself.
This year I learned that every part of the design serves much more questions and
purposes. For that I realized how all these questions and objectives work, how
enormous details they actually have. Even if seems like a simple pot or lota it actually
refers everything that people use in their daily life.

2220

After watching the video for twice I realize that, I was looking too much general to
products in the beginning of this course but now I understand products qualities for
usage more detailed.

2920

The balance, the sound when it is empty, the size, the dynamics, the optimum amount
of liquid to be carried or stored. All these factors are so important for design because
when you jumped into the end and you didn’t think of all the processes you can't get
any useful or satisfying product.

3020

In addition to the physical fit, I can also see what kind of design details have been
applied in terms of efficient use of the product during and after use.

3120

Sound and color of Lota was only characteristic feature when I first watch Lota. I
focused more on the process of using and feeling of the product after I take Human
Factors class.

3220

When designing a product, it is necessary to think about every situation and shape its
form accordingly and at the same time not to miss what it is used for.

0220

They think about how it can be carried in more comfortable way or which angle of
carrying on the arm does not disturb people.

0320
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human
and
product
relations
hip in
varying
situation
s.

...there are many ways to carry the jar, such as carrying it on the head or on the waist
or tying it to a stick to carry a larger quantity. I recommend making a handle with
wheels for large sizes to facilitate transportation from one place to another.
0420

The cooking pot in United Kingdom is different than the cooking pot in India. This might
be because of the available material around them or because of the different ways of
cooking ...

0520

Many details such as our hands not being burnt when transporting hot water have been
considered for human-product relationship. Lota can also be carried on our head, in the
bend of our hips, by cart or with a long wooden stick by determining the center of
gravity.

0920

Also, in the design process, a designer must be thinking through a lot of objectives. If
we give an example from the lota, the only perspective should not only be the carrying
of the lota; the cleaning or the carriage of more than one lota is also should be a very
important consideration point.

2320

I realized that this ancient vessel 'Lota' is still usable in our everyday life. Also, there are
factors inside the factors such as usage and storage, so we should think and design our
products according these things.

2520

The center of balance is a very well-adjusted design. When it is empty and full, it can be
easily transported in either way. It does not disturb the user in both cases when we
carry it on the head and support our arms.

2620

Lota is something people carry with their hand so it has to be a balanced product, its
inner contour has to be big to clean easy and feel comfortable, posture of the usage is
important so that they made Lota for gender of hands.

2820

When designing lota, attention should be paid not only to use but also to situations such
as moving and cleaning.

3020
3220

I understand how important ... the details even when the product is not in use or even
standing still.
Since they contain liquid substances, the balance is also of great importance because
the liquid must not be spilled while taking liquid or carrying it on their heads. the upper
part of the lota is designed to be narrower so that the liquid does not spill, but if we
consider it in terms of cleaning, this process could be a bit difficult, and I think it is one
of the most important situations that they make and produce the design in detail and
useful for these two situations.

On the process of HF/E, the responses were collected under themes such as ‘generating ideas, process as a
continuous cycle of trial and error, and cumulative development’ (Table2).
Table 2. Themes generated about the process of HF/E.
Theme

ID

HF/E
practices
provide
methods
to
generate
design
ideas.

0120

My perception was developed more because ı recognized again that ‘’product is more
than a product’’ and it is always developable because we can always define some
problems or needs on a product then we developed or change something on the
product by thinking some factors.

0420

When I design something I should consider what my users need according to their
ergonomics how can I make it usable by all of them with no problem and their culture
because they might be old and face problems with the new things or they might be
young and it be easy for them to make new things.

0720

I started thinking this way as I approached an object. Because things such as function,
ease of function, comfort, usefulness are more important in the design process. I
started making comments as if this was a little taller here, not for your average height,
I have also been grabbing the objects around me.

1220

Student Responses
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The design itself is an important part because a product can be designed many ways
but the most ergonomic way of designing is better.
1320

When I watch it the Lota video again now, I can say that human factors such as
ergonomic, aesthetic, anthropometric and psychological affected the product and
environment and system of the product produced at that time.

1720

I learned many things that can help me to understanding design world and designing
proper systems or products according to Human Factors and Ergonomics principles.
What I achieve is that human factors is to reduce human error, increase productivity,
and enhance safety and comfort with a specific focus on the interaction between the
human and the thing of interest.

2120

User's feedback can be more efficient to improve a design, while they use it, they
understand what is missing, what are their needs for more useful usage.

2620
2820

In Human Factors course I learned that first we discover the problem then we define it
and develop our product.

3520

In short, an attitude that will evaluate and solve our problems should be formed
I started thinking more detailed and start seeing the needs or thinking how we might
change, develop it.

HF/E
develop
ment is a
continuo
us cycle
of trial
and
error.

0120

I recognized that these factors always effect to improve and design an object.

0920

The ergonomics, feeling or measurements, all of them are based on humans’
possibilities. But all of these factors are not always being considered at the same
time. Designing is a generally a process that is evolving trough the previous mistakes.

1320

increased my awareness of the subject. When we looked at our course content and
especially the exercises we did, I realized that although it looks roughly like the
material system we live in and the period after the Industrial Revolution but in fact, its
foundations are much older times.

1820

That’s not a first shape of the lota that we watched, it’s improved version of I think like
how it improved in our daily life product like carafe. A product needs to be revised
many times to be used but the user only sees the latest versions of the product.

2420

Also, the process of human factor in design always existed, even in the oldest products.
Humans always tried to make daily products suitable for themselves.

2720

The product reaches to perfection, not by a design of one person, but moving it
forward with the involvement of many people over many years.

3020

Apart from these, I can see that design is not something that starts and ends, and as
the product is used by humanity, the design process continues, whether intentionally
or unintentionally.

3520
Ideas
develope
d by the
HF/E
assessme
nts are
impleme
nted
gradually
.

I think the process of human factors in design is a long and experimental process.

2420

The process of human factors in designs is something cumulative. As the narrator of
Lota said the Lota was changed man after man and every change add something new
to the Lota.

2520

Since ancient times, vessel has always been a product that has been designed and
considered. In the course of time, the details considered necessary were kept and
unnecessary details were removed, and it became the current Lota. Problems with a
bowl were identified and each time they added new information to it.

3520

First design is providing all preconceived ideas and after it starts changing with
considering the sizes, the center of the gravity, motions, static pose, cleaning, how it is
using, material and the cost. It happens step by step with trying and thinking about
these. Things that we use is developing each day by adding or removing.

Discussion
The responses to the first question were helpful in identifying the areas in which the students developed their
perspective on the course content. In contrast with the starting phase of the course, students were able to
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articulate their ideas on human factors in design instead of verbalizing mere keywords. From the answers, it is
possible to observe the development of a sense of appreciation for the extensive design process and the
numerous details that form a simple product like a lota. The responses demonstrated a shift in student
perspectives from the physical aspects of the product to the human beings who interact with the products. A
group of students specifically mentioned paying more attention to issues of usability that were not visible at
first sight. Elaborating on the usability with a more developed perspective, students explored the usage
scenarios in a variety of human conditions under different circumstances.
Responses to the second question helped to observe students’ understanding of the process of human factors
in design. The HF/E methods provide a variety of ideas for designers. However, these ideas aren't necessarily
implemented at once; it is rather a process that carried out as a continuous cycle through trial and error,
implemented as gradual changes of adding or removing.
In this learning period, the lota movie became a tool to stimulate the memories of the students on their
learnings from the course. A comprehensive documentation on the design development of lotas aided the
discussion without the interruption of trending technological developments such as mobile user experiences
that take place on touch-operated screens. By answering the open-ended questions, students reflected on
their thoughts about the movie content within the context of the HF/E practices. The student responses
demonstrated that the movie was helpful in emphasizing the iterative approach of human factors in design,
still valid today (Lee et al., 2017; Norman & Meyer, 2019). Additionally, it was possible to capture student
perspectives on the issues of usability.
The script of the movie mainly included the physical factors that affect humans who interact with lotas, which
invited students to elaborate especially on the physical ergonomics topics in their comments. For future
studies, additional materials should be used to spark discussion on cognitive factors to explore how the human
brain works and affects the design of products and systems. It is possible to expand this exercise by including
more audiovisual materials to reflect on more topics in the HF/E field.

Conclusion
Norman (2016) manifests the need for an improved approach on design education beyond craftsmanship to
establish a better connection between the human and advancing technology. At this point, despite being an
object of craft, the lota in the movie provides suitable discussion grounds for approaches to HF/E. In the India
Report, instead of highlighting how and from which materials the lota is made and elaborating on its
appearance, Charles and Ray Eames inquired deeper on “who” uses the lota and how they use it (1958/1997).
One of the main aims of the course was to design the learning experience of students to help them develop
their own sense of approach towards unique challenges in design. Theoretical knowledge with various
exercises and assignments suggested the creation of learning environments where students explore a variety
of factors in changing situations. Revisiting the movie for a second time at the end of the learning period,
student responses demonstrated a shift in their perception regarding the human condition as well as a greater
awareness of the comprehensiveness of the design process behind the surface.
The intention of this exercise was not to measure the knowledge level of students with numeric values, as
written exams do. As HF/E practices carried out as a continue cycle, the aim was to help students promptly be
aware of their take-aways from this course, thereby encouraging them to sustain their practice for upcoming
design challenges and to continue building on their experiences. For the lecturer, to receive reflections from
the students with a more developed understanding on human factors in design, has been a rewarding
experience.
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Research on the Green Design Course in Industrial Design
Research on the Impact of the Combination of Green Design Course in Industrial Design and
Nature Experience on Students' Environmental Perception
Lu-Ting Xia, Chun-Heng Ho and Xing-Min Lin
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While improving people's living standards, the development and progress of science and technology
have come with a series of challenges, such as resource depletion, environmental pollution, species
extinction, and climate change resulting from global warming. As a demand for sustainable
development in society, "Green Design" is expected to continue to be the focus of industrial design
education in the 21st century. In this paper, 212 students were selected as objects to carry out
relevant research through experimental design. As indicated by the results, 1. Green design course
exerts a significantly different influence on environmental perception in the industrial design
discipline. 2. Nature experience has a significantly different influence on environmental perception.
3. Industrial design education and nature experience impose a significantly different influence on the
improvement of environmental perception. Suggestions were made to provide students with a key
made of green design through nature experience activities, with a view to encouraging them to step
into the world of nature of truth, goodness and beauty and enhancing their awareness of the
environment.

Keywords: industrial design education; green design; nature experience; environmental perception

1 Introduction
As the scientific revolution brought about an increase in human intelligence, traditional social institutions
evolved to meet modern functions, along with increasing human control over the environment. With a belief
in transcending nature, mankind has achieved unprecedented scientific and technological progress. Despite
the enormous benefits, it has led to resource depletion, environmental pollution, species extinction, and
climate change as a result of global warming. There is a consensus among experts and scholars that the
environmental crisis is an international issue. In spite of different traditions in politics, economics, religion,
morality or institutional structures, countries are obliged to contribute to the mitigation of environmental
problems by developing appropriate environmental ethics. The unprecedented deterioration of the
environment over the years hints at a counterattack from nature, which has left the world suffering major
disasters. This not only endangers the existence of present human beings but also poses a threat to the
continuation of future generations. According to research on major life experiences, early exposure to nature
or the countryside -- that is, spending most of childhood in nature -- greatly influences people's environmental
behavior. This indicates that childhood exposure to nature can inspire a love of nature and develop awareness
and sensitivity to the environment, which in turn influence the design behavior of students thereafter.
Through education, students develop a sensitivity to the environment by being involved in teaching activities.
In most cases, however, environmental education offloads the thorny problems caused by human greed onto
students, leaving them overwhelmed by immense heaviness and powerlessness before they can experience
the beauty of nature. Even if they are offered green design course in the classroom, they are unable to act in
the face of real environmental problems. This illustrates one of the important goals of green education: to get
students to have a genuine love of the earth and honesty about everything. Before developing respect for life,
this is required to first build awareness of it to achieve empathy. Only when students feel connected to their
This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

environment will they voluntarily make changes to live in harmony with other living things and show concern
for life's needs and well-being. This is a prerequisite for industrial design students to graduate with a sense of
social responsibility and environmental protection, suggesting the importance of increasing the proportion of
green design courses in industrial design. One suggested approach is to cultivate environmental awareness by
getting students to approach and interact with nature to develop an emotional connection with the land and
the environment. This will plant nature experiences into environmental education to develop seeds of novelty
and sensibility in students, and irrigate them through exploration. As for the ultimate solution to
environmental problems, consumers should be motivated to care for nature voluntarily through reflection, so
that they can take the initiative to understand and practice various environmental protection measures. Due
to the current prevalence of commercial practices, material consumption and technological pastimes, the
popularity and excitement of an item largely determine whether it is accepted by students, resulting in little
nature experience. In view of this, this paper explores the impact of the combination of industrial design
education and nature experience on students' environmental perception, so as to provide students with a key
made of green design through nature experience activities, with a view to encouraging them to step into the
world of nature of truth, goodness and beauty and enhancing their awareness of the environment. Also, this is
expected to equip students with a sense of social responsibility and environmental protection after
graduation.

2 Literature Review
Hui et al. (2018) hold that art education has the responsibility to provide opportunities for students to explore
people, things and sceneries in the living environment, appreciate and talk about artworks, implements and
natural landscapes in the environment, and identify the characteristics of art with senses, perceptions and
emotions, so as to establish their understanding of the relationship between time, culture, society, life and art.
The Ministry of Education (2003) points out that arts and humanities education should be committed to
triggering humanistic experiences based on life by means of art. According to Dettmers et al. (2019), art is
closely related to the living environment. All arts derive from culture, and the development of culture takes
shape from the accumulation of life experience. In this sense, art essentially originates from life. Art education
should therefore promote students' self-exploration and awareness of the relationship between the
environment and the individual by providing opportunities to explore people, things and places in life. By
engaging in artistic expression in a variety of media and forms, their lives and souls will be richer and more
diverse. Cheeseman and Wright (2019) suggest that students appreciate and talk about artworks and natural
landscapes in the environment through aesthetic and cultural activities, so as to understand the connection
between art and life and enhance awareness of the environment. Alonso-Vazquez et al. (2019) believe that art
education, which transcends artistry, technicism, formalism and creationism, is the communication between
humans and the environment. The behavior of environmental art penetrates into all levels of human life and
promotes the dialogue between human and nature, human and human, and human and society. The idea of
art education of environmentalism is expected to come from life, be used for life and return to life. Dynia et al.
(2018) propose to explore the relationship between humans and the living environment through art behaviors
and activities, and to discuss, analyze and synthesize through art practice and thinking to realize the
harmonious coexistence of humans and the environment. The following hypothesis is therefore put forward:
H1: Green design course in industrial design exerts a significantly different influence on environmental
perception.
Through research, Lin and Shih (2018) conclude that industrial design education has paid particular attention
to developing students of product design and development's awareness of environmental protection and an
intuitive appreciation of the environment, such as touching a stone, listening to the song of a bird or smelling
the air in a nearby city. All these contribute to the improvement of students' ability to identify the
environment. Campana et al. (2019) argue that, in order to deliberately mobilize students' senses to obtain
profound environmental experience, green design courses and activities mostly involve sensory awareness
activities to develop students' cognition of the environment and understanding of the importance of
environmental protection, so as to enhance their sense of responsibility in design. According to Aregay et al.
(2018), nature experience is a key part of flow learning advocated by Joseph Cornell, an American natural
educator. By arranging a reasonable situation and a sufficient period of time, the leader leads the learners to
engage in experiential activities to learn from the interaction with the environment. Their understanding of
nature is enhanced by the game of experience and exploration. In addition to knowledge about nature,
Fägerstam and Grothérus (2018) believe that vivid and interesting activities contribute to students' sense,
experience and appreciation of nature. Su et al. (2018) appreciate the role of flow learning, as an intellectual
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and emotional education method, in guiding people's cognition, feeling, enjoyment and love of nature.
Emphasizing that people appreciate nature with their own senses and hearts, Johns and Pontes (2019) hold
that only through real interaction with nature can we learn from the wisdom of predecessors to improve
ourselves and build the belief of caring for nature. Based on this, the second hypothesis is proposed:
H2: Nature experience has a significantly different influence on environmental perception.
In terms of integrating green design courses in industrial design with nature experience, Jo et al. (2018)
advocate introducing spontaneous teaching and intuitive principles to cultivate students' feelings before
establishing further knowledge. This is advised to follow the psychology of moving from simple to complex,
obeying nature, and ensuring a loving atmosphere during teaching. At the goal level, Zaccone and Petrini
(2019) argue that outdoor teaching, like other teachings, involves the three fields of cognition, skills and
affection. In terms of learning, Marcinkowski and Reid (2019) suggest that the eyes, ears, nose, tongue, body
and other senses should be used for direct understanding and experience through specific operations and
experiences. By stimulating learners' interest in carrying out ecological observation of the environment, it
gradually develops awareness and builds their understanding of the environment through thinking before it is
generalized and applied in life. Appreciation is the main activity in the part of affection, as the development of
perception is the precondition for independent thinking and appreciation perspective combined with
cognition, followed by objective criticism and value clarification based on experience. Boca and Saraçlı (2019)
hold that, by introducing nature experience into green design course of industrial design, it aims to, in term of
developing their affection for the environment, stimulate students' interest in nature, build the right attitude
towards nature and enhance the connection between participants. In terms of environmental cognition,
students are expected to acquire relevant knowledge from nature to expand their scope of knowledge,
understand human and design behavior and the dependence between humans and the environment, and thus
develop environmentally friendly design concepts. In terms of environmental skills, they will have stronger
basic research skills (e.g., observation and measurement) and outdoor skills in working with groups, and
initiate green design workshops when necessary. According to Darshana (2018), by providing access to the
actual environment, the combination of green design course in industrial design and nature experience
encourages learners to realize the importance of environmental protection in design and development, thus
establishing a sense of identity for green design courses, triggering concern for the environment, and
ultimately achieving the goals of environmental education. To achieve the curriculum objectives of outdoor
education, it is suggested to: 1. Extend lessons that take place in the classroom to the outdoors; 2. Design a
range of direct outdoor teaching experiences if it is a natural resource or living environment issue to enhance
students' awareness of the environment and environmental design; 3. Ensure that outdoor teaching is planned
and developed by both teachers and students and outdoor educators. According to Kelly and Reitter (2018),
the combination of green design course in industrial design and nature experience is the best way for students
to directly contact and feel the changes in the environment. Both human and natural environments can be
incorporated to make the most of the available resources, so that students can experience the beauty of their
living environment and understand the relationship between environment and art. With a sense of
environmental protection and appreciation for the environment, they are expected to contribute to social and
environmental protection with an environmental orientation in their design. The following hypothesis is thus
raised:
H3: Industrial design education and nature experience impose a significantly different influence on the
improvement of environmental perception.

3 Research Methods
3.1 Measurements of Variables
•
•
•

Green design course in industrial design. By referring to Wu et al. (2019), industrial design education
is divided into green design education and general traditional education for experiment.
Nature experience. By referring to Chiang et al. (2019), nature experience is divided into "with nature
experience" and "without nature experience" for experiment.
Environmental perception. By referring to Huang et al. (2019), according to social ecology,
environmental perception is composed of:
1. Social environmental factors: Including interpersonal, cultural, economic and policy factors.
2. Physical environmental factors: The axis of ecological sociology theory; physical environment
refers to the geographic, architectural, and technological environments that interact with
individuals.
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3.2 Research Objects and Research Design
Taking 212 students from Zhejiang Gongshang University as subjects, this paper carried out a 2*2 experimental
study on green design course and nature experience through experimental design. The experimental grouping
is the green design course (green design education; general traditional education) * nature experience (yes;
no).

3.3 Experimental Process
•
•
•
•

Before experiment: Group the class according to the class size in advance.
During experiment: Perform group experiments as assigned.
Questionnaire filling: The objects fill in items related to environmental perception.
After experiment: The researcher takes back the completed questionnaires for data collection and
analysis.

3.4 Analysis Method
According to ANOVA, the influence of green design education on environmental perception and the influence
of nature experience on environmental perception are discussed, and the interactive influence of the
combination of green design education and nature experience on environmental perception is further
identified.

4 Results and Analysis
4.1 Different Influence of Green Design Education on Environmental Perception
Based on ANOVA, this paper explores whether there are differences in the impact of green design education
on environmental perception. As shown in Table 1, green design education is significantly different from
traditional industrial design education in terms of social environmental factors of environmental perception,
and the former is higher than the latter. Similarly, green design education is significantly different from
traditional industrial design education in terms of physical environmental factors of environmental perception,
and the former is higher than the latter. H1 is therefore validated.
Table 1. Analysis of Differences in Green Design Education
Variable Name
Convenient

Social environmental
factors
Physical environmental
factors

F Value
12.751
26.833

Scheffe Post-verification

P Value
0.000**
0.000**

Green design education > General traditional
industrial design education
Green design education > General traditional
industrial design education

* means p<0.05, and ** means p<0.01

4.2 Different Influence of Nature Experience on Environmental Perception
Based on ANOVA, this paper discusses the differences in the effects of nature experience on environmental
perception. As can be seen from Table 2, with nature experience is significantly different from without nature
experience in the aspect of social environmental factors of environmental perception, and the former is higher
than the latter. Similarly, with nature experience is significantly different from without nature experience in
the aspect of physical environmental factors, and the former is higher than the latter. H2 therefore holds.
Table 2. Analysis of Differences in Nature Experience
Variable Name
Nature
experience

Social environmental
factors
Physical environmental
factors

F Value

Scheffe Post-verification

P Value

18.675

0.000**

33.196

0.000**

With > Without
With > Without

* means p<0.05, and ** means p<0.01

4.3 Different Influence of Green Design Education and Nature Experience
Based on ANOVA, this paper identifies the difference between the influence of green design education and
nature experience on environmental perception, and explores the interaction between green design education
and nature experience to verify the effect of nature experience through two-way ANOVA. According to the
interaction in Table 3, green design education and nature experience have the best effect on social
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environmental factors of environmental perception, the same is true for physical environmental factors of
environmental perception, thus verifying H3.
Table 3. Analysis of Different Influence of Green Design Education and Nature Experience on Environmental Perception
Variable Name

P Value

Scheffe Post-verification

F Value

P Value

Scheffe Post-verification

12.751

0.000**

Green design education >
General traditional industrial
design education

26.833

0.000**

Green design education >
General traditional
industrial design education

18.675

0.000**

With > Without

33.196

0.000**

With > Without

41.694

0.000**

11>21>22>12

45.267

0.000**

11>21>22>12

F Value
Green design
education
Nature
experience
Green design
education *
Nature
experience

Physical Environmental Factors

Social Environmental Factors

* means p<0.05, and ** means p<0.01

5 Conclusion
As the experimental results suggest, the introduction of nature experience to green design course in industrial
design not only stimulates students' enthusiasm and attention, but also brings direct experience and
inspiration. Experiential courses are designed to demonstrate a layered and enriched teaching arrangement
for the benefit of both students and teachers. Based on the mindset of students, the combination of green
design course and nature experience sparks student interest before encouraging them to deepen their
awareness and experience of the environment through personal observation and experience in a variety of
novel and interesting activities. This complies with their energetic and active nature, and stimulates their
curiosity for outdoor exploration, practical observation and creation, thereby enhancing their knowledge of
the ecological environment while experiencing the joy of learning. Still, the development of a sound curriculum
plan requires a process of theoretical discussion, conceptual design, practical implementation, and multiple
feedbacks. Hence, teaching and curricula are expected to be responsive to students' needs, teachers' abilities
and objective conditions, rather than be idealized blindly. In the organization of nature experience-related
teaching activities, the choice of location, allocation of time, introduction of study sheets and random
instructional design should all be taken into account. This is expected to improve the deficiencies in teaching
practice for the benefit of students by designing courses that are truly suitable for students, introducing
incentives to encourage their creation and expression at the right time, launching appropriate group activities
to avoid being out of order, and integrating teachers, teaching and field resources to meet students' learning
needs. More importantly, efforts should be made to raise the environmental awareness of industrial design
students through green design courses to ensure that they adhere to environmental concepts and humanistic
concerns in future product design and development.
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Cultivate Leadership Contagion
A Speculative Grounded Theory Knowledge for Future Change Agents
Francesco Galli, Zhabiz Shafieyoun and Gerry Derksen
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“Changing paradigma” can be defined as a sudden outbreak in the accepted social norm, a
fundamental change in the way of thinking and a change of paradigm. Society and culture are two
strongly intertwined realities. Every society is, therefore, the bearer of its own legacy and contagious.
Today’s Cultural and Creative Industries’ education market is facing a rapidly mutating academic
scenario. The revolutionary change of the society and the increasingly sense of Cultural and
disciplinary “contagious” request our universities to rethink their philosophies towards critical and
creative education. In what ways is the industry’s uncertain future challenging the traditional
pedagogy? In what forms could the creative leader curriculum be evolved to prepare future talents
for this new paradigm? ( V.U.C.A Volatility, uncertainty, complexity and ambiguity ) By exploring one
particular international “conversation in action", this paper investigates the implementation practice
of embedding adaptive leadership in the internationalized creative curriculum. The researchers
explain the mutated role of the creative educator from the ‘instructor,’ who delivers the educational
content to the students, to the ‘coach,’ who constructs the learning process for the future expert
designers. By empowering the future talents through training, practiced skills, and personal
experiences, to cultivate their interpersonal competency. In conclusion, the authors indicate that
future thinking for creative leadership needs to consider three factors: firstly, leadership thinking is
not necessarily accessible for all expert designers; secondly, leadership signifies projecting the
potentiality of taking responsibilities and develop critical thinking; lastly, the study implies that when
facing the uncertainty of the organizational system, creative leaders should anticipate and induce,
rather than simply react to the changing following the contagious.

Keywords: leadership; critical thinking; speculation; contagion; grounded theory

Introduction: Creative Leadership, Coaching Adaptive Capabilities
Design leadership has been widely recognized as a strategy for the future of ‘advanced design ’(Mozota,
2006), anticipating the role of the designer as an ‘interpreter ’who assumes an advocacy role (Buccolo et al.,
2011). Several works of literature argue the importance of teaching design leadership as a competency at
undergraduate and graduate levels (Baars & Ruedi, 2016) in order to draft and test new coaching strategies
that will acknowledge the emergence of a new role for the design professionals. Nevertheless, these concepts
are difficult to be found in the undergraduate design education that still focuses on teaching skills without
integrating components of leadership training nor challenging the traditional and somewhat out-dated system
of thinking about the role of the designers in the industry.
All the above bring forward the necessity to envision new training and coaching strategies that will
acknowledge the emergence of leadership in design education. We argue that in order to attain a leadership
mind-frame it is necessary to look at the different expertise levels in design, asking how to coach expert
designers to discover and achieve master and visionary capabilities (Dreyfuss, 2003). Starting from this
assumption we first present the literature review focusing on the evolution of the design thinking, present the
organizational context (Cooksey, 2003) and suggest several methods that can support design leadership
coaching activities.
This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

For such reason, we believe that in order to activate the learning about leadership it is necessary to remember
the importance of imagination in blending hands-on skills with the knowledge and expertise of the design
professionals. Rather than delineating designers' ‘place ’it is more important to focus on the role of the design
leaders and understand empowerment as an important responsibility. This process of empowerment is
necessary in order to acknowledge the changing reality of the marketplace and prepare the new generation of
designers to face its challenges. In this sense, the actual task of the designers from a leadership perspective is
to guide from within the organization with an experiential learning approach (Kolb, 2014). The most important
contribution of the design leaders is to push the boundaries of the limited perspectives with the use of
imagination, continuously enlarging the domain of vision, action and possible achievements.
The main question the paper aims to tackle is: while there is an ongoing acknowledgement of the leading role
of the design professionals in the upper organizational levels and a growing interest for cultivating leadership
through design, design leadership curricula is still not fully articulated. We suggest that the first steps in
establishing such programs are the following: recognising the levels of expertise at which design leadership
can be cultivated; understanding the difference between expert training and leadership coaching in design;
suggesting experiential learning (EL) as a valid methodology for design leadership coaching.
The ultimate goal is not to find solutions to incoming problems, but to revert the perspectives transforming
the obstacles in opportunities for change or introduce new problems with the objective to frame the context
of change. We argue that the experiential learning model proposed by Kolb is a valid coaching methodology
that can integrate design thinking and practice into the design leadership mind frame, in particular, because of
its cyclical integration of concrete experience in the abstract conceptualization required by the strategic
leadership. In this sense design ‘penetrates' into everyday life, it also has the potential power to induce
disruption ‘CHANGE’ in a mainstream behaviour of unquestioned acceptance, favouring an attitude of
readiness and openness towards the unknown.

The Difference Between Authority and Leadership
More important the education activities introduce the difference between authority and leadership which is
one of the main distinctions that sets apart the concept of adaptive leadership. The authority is to maintain
the equilibrium by providing direction, protection, orientation, conflict control, and discipline; the leader
instead has to learn from observing the ongoing dynamics at individual, organizational and environmental
levels in order to provide guidance to his/her followers, support adaptability, in order to navigate in incoming
circumstances, empower decision-making, and challenge norms (Figure 1).

Figure 1. The parameters that set up the background for the exercise of leadership. (F. Galli 2015)
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Observing the Creative Leadership Dynamics; The Changing Role from Passive Witness to
Activator, Viral-Provoking Agent
Having said that the course introduces the leadership dynamics as intended in the literature concerning power
and war literature. One of the essential fascinating writings as coming from ancient China in the shape of the
Sun Tzu and the art of war. Still, a reference oeuvre for organizational behaviourists, corporate strategists and
political figures alike, the writings of Sun Tzu have at core the political figure of a general, his dedication to the
sovereign and the victory but first and foremost stresses out the relation between the general and his army of
soldiers. As such the ‘wise general’ doesn’t think or act as an individual but becomes the mind of the people he
leads being responsible for their lives as much as for the victory.
Drawing from this insight, we can speculate that the observer gains a different dimension, that allows her/him
to have the threefold perspective of the outside, inside and the tensions created by the interferences between
coupled systems and disturbance agents. Rather than a neutral space, the boundary zone within a ‘membrane’
that becomes a contended territory in which the communication codes have multiple meanings, as we have
actually seen in the previously quoted example, a conflict zone in which communication triggers action.
Having said that, in real-world people share the same space or even work together without necessarily
engaging in an overt conflict on a daily basis, and there are several reasons for this. First of all, there is little
awareness of the individual differences because of the minimal contact, the lack of communication providing
little basis for opposing attitudes to be transformed into opposing interests. In the second stance, although
there might be a certain level of acquaintance with opposing perspectives and attitudes, there is little will to
transform them into opposing interests. Finally, superficial social interaction occurring through communication
could stimulate opposing interests and still, the will may have no reason to actualize this opposition (Rummel,
1976).
To summarize, the sub-phases of the latent conflict phase can be divided as such:
• A. the definition of a socio-cultural space in which different values, meanings, norms, status or
hierarchical positions coexist, and the role dispositions are outlined.
• B. the potential conflict situation is structured by acknowledging the differences, creating awareness
about the cultural differences, being ethnic or cognitive and/or social distances.
• C. once the structure of conflict formed through awareness, the opposing attitudes generated
through clustering are activated and become opposing interests.
This leads to the transformation of the structure of the learning process into a kind of conflict situation in
which the opposing parties are mutually weighting their capabilities and forces. Through this process, the
opposing interests are turned into vectors of power directed towards the opposing party.
We have though the potentiality of the learning process delineated into a socio-cultural space, the
actualization of the opposing dispositions into opposing attitudes, the energizing of the opposing attitudes into
opposing interests, and finally they will prepare for the manifestation of conflict.

Transformational Leaders: Coaching a New Generation of Creative Leader (Change Agent)
The learnership model proposed by Cooksey (2003) is perhaps the most relevant to help draft a definition of
the role of leader that exercises a disruptive design strategy, and that is because it emphasizes the importance
of the adaptive behavior as an asset of the leader. This gives an important value and attention to the emergent
leaders and the capability to become a leading figure no matter the level of experience within the
organization.
Moreover, Cooksney proposes a scheme of the learnership development (Figure 2) which has as a motion
point the cycle through which a leader is capable: juxtapose new meanings against old meanings > create new
meanings > create new actions.
In this sense, we suggest that the juxtaposition of old and new meanings manifest the generation of an
uncertainty zone as a way to make place for a newly created meanings expressed and shared through
alternative metaphors and that the implementation of actions geared towards decision making implies even in
restraint social groups the exercise of influence through power.
To this concern, the learnership model proposed by Cooksney (2003) is closely related to the adaptive
leadership concept and strategy for leading developed by Ron Heifetz and Marty Linsky from Harvard
University. The core of adaptive leadership focuses on the activation of change by observing and orienting
emerging challenges at the organizational level, determining the core practices of an organization and the
obstacles to change; developing and testing ‘future’ practices and integrating them into the organizational
structure (Cambridge Leadership Associates). The adaptive leadership framework emphasizes learning in
action, underlining the importance of navigating in uncertain circumstances.
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Figure 2. Close-up on the implications of the meaning – changing process. (F. Galli 2017)

During the conversation in action, the instructors will discuss different ideas with students from the
educational processes and testify experiences in workshop activities, describing case studies. The typical
approaches are selecting an application field, defining an intervention area, carrying on an ethnographic study,
identifying personas and then tracking possible behaviours and needs, defining some possible solutions for
possible problems seems to be an excellent way for providing trivial uninteresting and obsolete good
solutions. We will then try to invert some of the above elements, starting from disruption as a starting point.
Starting from the principle of provoking constraints, possibly to be overtaken. Then following with a slightly
different approach: select an application field, define an intervention area, observe the behaviours, consider
which are the usual stereotypes, try to destroy them and define new formal constraints, provide preliminary
solutions, use different principles and methods as validation means, and provide the final proposal.

Future Change Agents and the Spread of Ideas in Creative Education.
“Speculative Conversation in Action”
One of the methods developed for critical classroom training was the insertion of the concept of “Design
Diaspora” as the main element for understanding a change in status or cultural paradigm shift. When
comparing different education traditions, progress should be evaluated in terms of the adequacy of solutions
offered for both empirical anomalies and conceptual paradoxes in educational and professional context an
important question in the study of progress is: How do students react to anomalies and paradoxes?
Kuhn (1970) defines an anomaly as a violation of the ‘paradigm-induced expectations that govern normal
science’ (p. 52-53). Anomalies are detected through empirical analyses and have formed the basis for most
discoveries in the natural sciences. For Kuhn, the discovery of anomalies provides the impetus for paradigm
change within a field of study. Anomalies are empirical difficulties that reflect differences between the
observed and theoretically expected data.
The aim of education is to coach how to observe, recognize and criticize what often, from society and from the
cultural contexts in which one is formed or trained, is defined as normal, obvious and validated a priori by
prejudices and opinions and create (design) or ‘juxtapose’ a new meaning at the real world and be able to
communicate and discuss with a critical thinking, favouring an attitude of readiness and openness towards the
unknown.
Students who come from different cultures and backgrounds have a big effect on the way they look at design
and, in turn, the way design is understood. The idea of “Design Diaspora “came to mind from our own
experience as three university professors with three different experiences learning and practicing design. In
many ways the process is similar to our own and varied only between emphasis on human factors and
contextual importance. Students learning design at the institute also brought different points of views. Our
role as professors is sharing our perspectives with students and understanding their way of looking at
problems to direct them toward a formal process more suited to each scenario. We dedicated our
1047

conversation in action “Design Diaspora: Sharing or Hoarding Knowledge in the New Normal” because in the
context of a pandemic a universal perspective was more readily being compared, contrasted and analysed. The
world suddenly was united in a problem that brought into question design in practical terms such as surgical
masks too systems for social compliance and new human behaviours. This also impacted higher education in
the way it was delivered but could it also impact what was being taught?

Figure 3. Some of the images taken from presentations during the observation, visualization, presentation, and criticism of
‘Design Diaspora Conversation in Action”.

The following questions ask if students could see how approaches to creative education may also need to
change:
• Is there a universal design or is cultural difference (political, religion, economic, social conflict)
important enough to consider design regional?
• How important is it to get a design education in a different country?
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• How does the new normal form of teaching design encourage a universal approach?
The following are their responses categorised into Universal and Cultural design processes: (Figure 3)

Universal
•
•
•
•
•

Creativity is not necessary. Study abroad brings different points of view and helps creativity.
Some agree with diaspora concept;
Believes diaspora helps you to create your own idea.
Thinks emphasis on social connection to create disruptive ideas.
So, if we consider the google view like the future new normal we cannot consider diaspora in the
negative way like hoarding of knowledge but we can consider it only in the sharing point of view, that
is positive.

Cultural
•
•
•
•

Domestic Diaspora
Our creativity is deeply connected to our culture,
Today no diaspora from a cultural point of view, scholars and philosopher justify the status quo, no
more disruptive thinking
Sees diaspora as a threat to creativity. Because some believe diaspora and globalization will make
everybody think the same.

Straddle Both
•
•
•

We have to take care of our cultural differences, but we also have to be aware of the needs of the
other populations, in that way people can create a common “design” and not a diaspora.
Today thanks to technology we can be in many places by just staying at home, having professors from
all around the world. Seeing positive and negative parts of sharing and hoarding.
So, should we follow nature and give voice to the enlightened ones, or should we listen to the system
we have been growing with, but isn’t that also the reason we are “at war” in the first.

Speculative Grounded Theory, An Interpretation
Grounded Theory has its benefits in forming theory and at the same time providing rigor in the analysis of
qualitative data (Glaser and Strauss, 1967). When analyzing the “Speculative Conversation in action “material
we posed the question of cultural context versus global principles to reconsider the both the state of design
education and a shift toward design as a humanitarian activity that has world implications. At first glance, the
question seems to approach design education and its activities as a theoretical investigation. Assessment of
design’s educational practice as well as global trends and our shared understanding of design may garner a
new perspective such as global design theory, or a unified design method that adds social metrics, or rights of
inclusion. Theory at this scale and scope posits a more thorough investigation is warranted and the
underpinnings of the investigation be based on comparisons between arguments that are weighted. Grounded
theory therefore seems an appropriate form of analysis for this investigation.
Raby and Dunne have solidified a definition for speculative design which integrates societal issues with
forward thinking, “it thrives on imagination and aims to open up new perspectives on what are sometimes
called wicked problems, to create spaces for discussion and debate about alternative ways of being, and to
inspire and encourage people’s imaginations to flow freely.” (Dunne & Raby, 2013) Unlike traditional
approaches to theoretical processes that are based on current scenarios, speculative design attempts to
project future states to offer design input. It may be a simple matter of asking questions of burgeoning
problems to anticipate a design solution but according to Raby and Dunne the speculative aspect of the
process is principally marked around “freeing one's mind” of current states. It requires the design theorist to
ask how and what designers can do in the face of wicked problems. To stretch this definition further Raby and
Dunne go on to say, “Design speculations can act as a catalyst for collectively redefining our relationship to
reality.” Speculation is a broad view that pushes our current state out of the minds of designers to ask more
provocative questions such as, ‘what if’. What if we didn’t have country borders that defined cultural
difference? Or why is a design that is born out of a particular country significant? This approach to theory
development is unlike the questions asked by design theorists and is unlike the many examples that use
grounded theory and the constant comparative method described by Glaser & Strauss (1967).
The use of the constant comparative method is, “concerned with generating and plausibly suggesting (but not
provisionally testing) many categories, properties and hypothesis about general problems.” (Glaser& Strauss,
1967). For example, we might imagine designing for a global marketplace to be liberating, free of local
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regulation, social norms, and cultural idiosyncrasies. Focusing on the human interests, and needs seems
naively grand but as we see when cultures interrelate through trade, negotiation, tradition and beliefs for
example, exchanges re-enforce their own cultural perspectives. (Stairs, 2002) In this way, we imagine the
hegemony of design as a form of guarding sovereignty or cultural identity. Grounded theory described by
Glaser and Strauss offers a four-stage process to consider qualitative data and its relationship to other data to
evaluate these arguments as they are introduced.
The first stage selects and codifies comparable incidence applicable to each category. At this stage we suggest
a weighting of the data based on how tightly or loose the incidence is held. Tightly held beliefs will be less
likely to change and should be evaluated accordingly. The second stage integrates categories of similar
properties building relational data that can develop into theories about the topic. If we reflect on the
workshop a clear delineation between the ‘globalists’ and the ‘culturalists’ have proposed arguments for their
predictions of future design education. In the third stage Glaser and Strauss propose delimiting the theory
through the gaps in the data and the extent to which the theory can be contained. This stage assumes that the
speculation of the question that generates the data forms the context of the theoretical position. The
realization of a borderless world may not develop a context for a design to flourish however; there may be
alternatives to operating in a world as if there were none (ie. designers without borders initiative). Lastly,
writing the theory is a stage in the constant comparative method that asserts a theory set in the future of a
world that currently does not exist yet still retains the hypothesis based on current related theory. The
hypothesis is evaluated on a scale of categorical weighting for data instigated by speculation and the level of
expertise of the speculator, for example. As with any qualitative coding scheme, bias is a concern but using the
constant comparative process the bias is recognisable in the categorisation however consistently it is applied.
Creative Leadership Contagion, Critical thinking and Conclusions.

Moving from Creative Expertise to Adaptive Creative Leadership
Starting from the integration of design thinking and design practice into the design leadership mind frame, the
researcher presented experiential learning activities as a possible approach for coaching design leaders. This is
essential to note in particular because it gives a further relevance and meaning to the importance of coaching
for adaptive leadership which enables designers to surpass the expert level and attain the full awareness of
the environment and the ‘capability to transgress’ the boundary of the professional domains questioning its
limitations. To better frame the drastic change introduced by this step it is necessary to look at the mental
functions brought into play as explained in the original work by Dreyfus and Dreyfus (1980).
In order to fully understand the importance of the adaptive leadership training in creative discipline, it is
necessary to concentrate on the passage from the expert level to respectively master and visionary (Figure 4).
While in the previous levels or up until becoming experts, designers respond to incoming problems the master
and visionary levels transcend the mere execution of tasks. We argue that in order to attain a leadership mind
frame it is necessary to look at the different expertise levels in the discipline, asking how to coach expert
creative leaders to discover and achieve master and visionary capabilities (Dreyfuss, 2003).

Figure 4. The expertise levels table modified from Author (Dreyfus & Dreyfus, 1980; F. Galli 2019)
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Rather than stressing the understanding of the design education in terms of a breakthrough, the researchers
suggested in this paper that the creative education can benefit from shifting the focus on empower creative
leadership education to teaching the young generation how to activate Critical thinking and adopt a leadership
attitude in the “contagious” scenario.
With the rapidly “contagious” landscape of the new normality realities, creative leaders are requested for a
mutated awareness, which shifts from the individual focus to the overall acknowledgment of the
organizational system and environment. We believe that this type of ‘Change Agent Revolution’ can have a
deeper and longer-term impact on creative education helping to adjust the expectations of the creative talents
to the reality of the continuously changing work environment.
The researchers suggest that future thinking for creative leadership needs to consider three factors: firstly,
leadership thinking is not necessarily accessible for all expert designers; secondly, leadership signifies
projecting the potentiality of taking responsibilities and develop critical thinking; lastly, the study implies that
when facing the uncertainty of the organizational system, designers should anticipate and induce, rather than
simply react to the changing opportunities.
This holistic approach calls for expert designers to learn about their own strengths and weaknesses and learn
to cultivate visionary capabilities. We conclude by suggesting that although design leadership is still a relatively
new concept in design discipline literature, coaching strategies can be successfully implemented at the
grounded level of creative education for prepare future Change Agents.
The duality of leadership – The learnership model we assert implements conversation in action activities
aiming to direct what we call the “navigation” in the uncertainty, balancing several dimensions embedded in
the framework. Toward this concern, Murphy, & Toomey draft several dimensions of learnership that help
construct a view of the overall model and places it between the boundary of education and business
environments. In an early version of the model proposed for educational contexts, there are five axes on
which several dimensions of learnership unfold: vision, empowerment, evolution, action and accomplishment
(1993, p. 14) (Table 1) deriving their own meaning and understanding from both learning and leading
practices. These axes help delineate the territory in which the various dimensions of the training model have
evolved.
Table 1. The learning and leading dimensions. Modified after (Murphy, & Toomey, 1993)

LEARNING

LEADING

VISION

emphasizes the individual capabilities
to be creative and independent

seeks a common vision in the organization,
constructs a common sense of
understanding

EMPOWERMENT

entails individual learning how to learn
and motivates the pursue of personal
development

entails the organization to recognize its
members needs and match them with
individual and group capabilities and
resources

EVOLUTION

entails each individual to recognize and
built on the personal, skills, knowledge
and expertise

entails the recognition, evaluation and use
of both internal and external resources in
the organization.

ACTION

the capabilities of each individual to
learn from the challenges and changes
at hand emphasising the personal and
collaborative improvement.

the capability of the organization to deal
with change and uncertainty, adopting antifragile and resilient strategies.

ACCOMPLISHMENT

individual practice of problem solving,
evaluating own achievements and
activating personal resources for
ongoing personal development

enact decision making strategies to
solve incoming problems, to achieve
common visions and asses and applaud the
accomplishments of the common vision.

The capability of the future visionary leader is to mutate the meaning of this apparent contradictory
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conversations transforming into the activation of the experiential learning training. Looking back at the
structure of the zone of latency (Fig.01) all factors that act as transformers, experience, communication,
stimulated needs, become learning opportunities. This brings us to the reflection on the training of the
adaptive behavior at the master and visionary levels that implies the navigation between the proactive,
negotiating and anti-action attitudes. The link between the different attitudes is better explained when looking
at their etymology, in which action, action, or “agree” means putting in motion, performing, doing;
“negotiation”, communicating in mutual agreement, and finally anti action or standing in front of, observing
action in a reflective stance.
In the context of training for adaptive and creative leadership at master and visionary levels, the above
learning styles have to be seen in the context of collective activities and working groups in which experts test
their leadership capabilities learning from each other and from their facilitator. The role of the facilitator in
this case is not to lecture pre-defined rules but to indicate the learning opportunities emerging from the
internal conflicts and controversies.
Training specifics place the leadership model within the expertise level framework and problem briefs could
situate student to experiment within the master and visionary levels. For example, the Visionary creative
leaner recognises the data, status and input from a given system or problem space and uses a Randomised
strategy to consider new possibilities for solving the issue. This takes on the characteristics of a ‘fresh-eyes’
(Mutated) (Fig. 04) perspective on a complex or entrenched problem, but should not be misconstrued as an
arbitrary choice of eyes rather an understanding of potential connected principles that could be applied to the
problem space. Within the learnership framework the facilitator would draw connections to the
empowerment dimension where matching the individual capability to the organizational need may seem
random. Principally empowering individuals who would not typically be considered to provide input could
solve the problem in a unique way and potentially be a competitive advantage over other solutions.
All the above explain how the experiential learning is an adaptive process, that has to be seen projected onto
different temporal dimensions looking at learning as a holistic, integrative process, the disciplinary boundaries
that are relevant at expert level, are seen only as different perspectives of a similar process. By expanding
his/her awareness on the different domains, the visionary understands the creative, decision-making, problem
solving or scientific research as interconnected experiences that open possibilities of adaptation, evolving in
space and time. As such an immediate reaction to a stimulus in a specific circumstance is seen as performance,
a longer time process of recognition and classification of patterns of behavior and classes of situations refers
to learning, and a lifelong adaptation to more profound change in one's total life identifies as selfdevelopment.
The conclusion proposes a different approach for “creative disciplines” that as a provocative activity counter
intuitively induces conflict and creates problems. To support this perspective we tried to explain how changeprovoking processes have to be supported by EMPOWERMENT activities in design research and EDUCATION.
Toward this concern we tried to explain how seeing design as power is particularly relevant at advanced
COACHING levels (Dreyfus & Dreyfus, 1980). For this reason we provide an open ended model for ADAPTIVE
LEADERSHIP (Heifetz & Linsky, 2003) and experiential leading & learning training (Cooksey, 2003). Finally we
suggested that future work exploring the nature of power flow, takes into consideration the paradoxical facet
of “design” like ANTITHESIS between its POTENTIALITY and the PRESERVATION OF CHANGE (Agamben, 1995).
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Mash Maker: Improvisation for Student Studios
Ryan Slone and Bree McMahon
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As design educators, we feel it’s imperative to prepare students for the wicked problems of the 21st
century. Design Futures, the briefing papers released by AIGA in 2018, anticipates a complex future
where design solutions must be increasingly open-ended to accommodate many layers of
uncertainty. In an effort to model such unpredictable constraints, we developed the Mash Maker
project, a design charrette that explores the collision of time and form through a system of carefully
devised prompts. The conditions encouraged first-year design students to utilize improvisation
methods, iteration, and collaboration while underscoring the value of process over outcome. Music
provided a logical framework for exploring this relationship, precisely, hip-hop, which uses timebased characteristics for structuring sound (Caswell). In many ways, a beat mimics "the grid," a
principle of design. Students designed songs in real-time using specific visual and typographic
prompts. By designing and listening in tandem, students connected the auditory to the visual in a
pro-process experience that often led to uncertain territory.

Keywords: improvisation; constraints; unpredictability; process; participatory

Introduction
As the role of design changes within contemporary culture, especially in the midst of a global pandemic, design
educators must take initiative to prepare students for the wicked problems of the 21st century. Specifically,
Design Futures, the briefing papers released by AIGA in 2018, anticipates a complex future where design
solutions must be increasingly open-ended to accommodate many layers of uncertainty. Ezio Manzini uses the
term emerging design, the practice of designing tools and methods rather than product or service-based
solutions (2016). This approach allows for design to become a much more participatory practice, rather than
one obsessed with solutions to narrowly scoped problems.
In our pursuit of more participatory design culture, we were interested in how we might rotate our students’
thinking, and shift perspectives of their chosen degree paths. We often observe our students be more
concerned with learning software skills rather than design processes. Meredith Davis references this in her
book, Teaching Design (2017), noting the importance to adapt to the changing nature of the design profession
and discipline. To do this, students must learn to rely not on their software skills but rather the flexibility of
their thinking and their willingness to adapt.

The Design Process and the Culture of Student Studios
When you consider the history of design education and the traditional Bauhaus model, the landscape has
changed. Digital tools for design have become widely available as both subscriptions and through open-source
platforms. While this contributes positively to accessibility, it can make the design student feel irrelevant, or
even “creatively constipated” (Lynam 2019). We wanted to design a process that encouraged students to
design in “real-time” rather than a more passive experience. We believe the real-time lends itself to a more
participatory activity. Much like improv acting, when a participant lacks the time to reflect or change course,
often resulting in unexpected outcomes.
We consider the traditional, Bauhaus-derived, design process no longer critical to the education of design
students. As students move from component and product-based solutions to processes and systems, we are
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concerned with also redesigning the process of learning as well. Borrowing from other disciplines, we applied
learning and pedagogical theory and practices to disrupt traditional processes, anticipating a shift in our
students’ learning, personal methods, and designed outcomes. In order to effectively disrupt the familiar
process of design education, we used principles of defamiliarization to present familiar things to students in
unexpected ways. Defamiliarization is a popular artistic technique especially in Russian literature but can also
be observed in the Dada movement. Recently, it's sometimes known as “culture jamming”.
Improvisation can also be used to disrupt the designer in “auto-pilot”. All designers struggle with fixation,
especially novices (Cross 2010). While not always an impediment, fixation can cause “blind adherence to a set
of ideas or concepts limiting the output of conceptual design (Jansson & Smith 1991, 3-11). Students stuck in
this type of rut, are prone to overuse cliches, tropes, or mimic work they’ve seen before. Improvisation is a
direct contrast to fixation and can promote creativity, and positively encourage “deviant ideas” (Kleinmintz,
Goldstenin Abecasis & Shamay-Tsoory 2014).
The design studio is not always the epitome of creativity and collaboration. One might often observe students
working in “co-acting groups”, physically close yet still working individually (Hackman 2002). Dr. Derek Ham, an
educator at North Carolina State University, incorporates rules or constraints to the design process, resulting
in exploration as a form of “gameplay”. Students become more mindful of their decision making, but also are
reassured in their risk-taking. A set of rules or processes creates a sense of direction, especially for students
new to design (Ham 2013).

The Mash Maker Project
As active designers and educators, our investigation surrounding these principles inevitably led us to create
the Mash Maker Project — a nod to a mash-up of oppositional elements, commonly found in music. In this
constraint-led system, we “designed songs” in real-time while working within a set of three specific
parameters: time (the song’s duration), image (the top Google image search of the song’s title), and type
(Times New Roman). These ubiquitous constraints were designed to provoke improvisation and introduce a
disruptive and participatory design process.
Songs designed within the Mash Maker project drew heavily from one specific musical genre: hip-hop. Perhaps
more than any other musical genre, hip-hop celebrates spontaneous lyrical improvisation while being
foundationally rooted in “time-based sound structures” (Caswell 2016). Rap, after all, is primarily composed of
bars (the method in which a song is measured) and beats. The act of being in the flow, or “freestyling” as it’s
commonly referred to, can be aptly described as “a subject’s complete immersion in creative activity, typified
by focused self-motivation, positive emotional valence, and loss of self-consciousness” (Abrams 2012). Mash
Maker pulled from this precedent by championing the act of immersion and the unexpected chance outcomes
that arise from such a methodology, all within the confines of time.
Central to our set of constraints was the need for open-sourced accessibility. The Google image result of the
song’s title delivered a widely referenced visual artifact, while the inclusion of Times New Roman connotes a
sense of universal “defaultness” — an omnipresent typeface readily available to anyone. Both components of
applied content — imagery and typography — carried forth a degree of an implicit commonplace, further
provoking improvisational design decisions. These constraints, or rules, “sharpen the perspective of the
process and stimulate play within the limitations” (Maurer, Puckey, Wouters, & Paulus 2010). Such seriality
allowed for transformation and variability within a set of controlled rules. “Before I give control away,” Luna
Maurer of Conditional Design states, “I must first develop a system that will take over the decisions of design. I
make decisions on which factors will influence the design, but also what kind of rules and properties this
system will follow” (Conditional Design 2010).

Precedents
As designers and educators, our investigation was driven by our interest in current precedents. In particular,
the conditional design method. Devised by Luna Maurer, Jonathan Puckey, Roel Wouters, and Edo Paulus,
conditional design uses conditions and rules of play to encourage participation. By “regulating” the process,
the goal is that creativity can be found in uncertainty, leading to an unpredictable result. Conditional design
“focuses on processes rather than products or things that adapt to their environment, emphasize change, and
show a difference.” In devising a process rather than a product and concurrently placing emphasis on a
process, we wanted students to shift value away from final artifacts and forms. We hoped they would notice
unexpected patterns, and find significance in time, relationships, and change.
Our interest in conditional design is closely related to the characteristics of improvisation. In place of a script,
improv actors work with two conditions: a rough structure and a common belief. This process absolves actors
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of the responsibility to “figure things out”; instead, it requires trust in the process while encouraging
exploration, risk-taking, and even failure. Anaïs Nin puts it best; “It is a sign of great inner insecurity to be
hostile with the unfamiliar, unwilling to explore the unfamiliar” (Nin 1947-1955). Design educators Denise
Gonzales Crisp and Nida Abdullah have previously published material related to using improv in the design
classroom as a way to ready students for “the uncertainties inherent in design processes” (2018). In particular,
they use improvised critique methods such as the ‘I Wish Critique,’ and the ‘Ok, Go! Critique.”
Other precedents included Designercize, an online, random prompt generator that facilitates design
charrettes. This platform encourages improvisational design and “whiteboard” practice at all levels. Brian Eno
and Peter Schmidt, devised a musical prompt generator in 1975 called Oblique Strategies. Presented as a deck
of cards, the intent was to force musicians out of creative roadblocks.
Student Project Adaptation
The Mash Maker project was designed to invite unpredictable outcomes through constraint-driven processes
while mashing together sonic and visual entities. As we progressed in our research, we questioned if this
system would apply to our students. As educators interested in the transferability of these explorations, we
decided to adapt this project to the design classroom for further research.

Figure 1. Students began the charrette with analog exercises

We began with an in-class design charrette in which first-year design students responded visually to songs in
real-time. In an effort to create a diverse sonic experience, songs for this workshop were chosen based on
their specific qualities and as such, ventured between instrumental scores to 70’s-era punk rock. Specific
constraints were allocated to each song in a mix of familiar, analog-based tools customarily found in a studio
setting: Highlighters, Sharpies, tape, Post-it notes, glue-stick, and X-acto knives. As the workshop progressed,
the constraints became more challenging and collaborative. In one exercise, students were blindfolded
throughout the duration of the song. In another, students demonstrated a collaborative response when they
were partnered together with their hands bound and prompted to create with only one tool, a Sharpie.
Once students were familiar with the general premise of our constraint-based music visualization process, we
introduced the project scope. To begin, we asked that each student select a song of their choosing. From that
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collection of crowd-sourced tracks, we then created a shared Spotify playlist for the class to use as a subject
matter. Next, we introduced a set of constraints that would dictate their making. Each student was directed to
choose one fixed condition — a connotative visual — and two flexible conditions — a variety of softwarebased tools. The fixed conditions were generally tied to the subject matter of the song, such as “the top
Google image result of the song’s artist.” The flexible conditions ranged from, “any use of the Pen tool” in
Adobe InDesign, to a specific Pantone color swatch. For each of the sixteen tracks, students designed a squarebased visual in Adobe InDesign using a mixture of conditions. When complete, each student created a family of
visuals to their studio’s playlist.

Figure 2. Students worked within a series of conditions in a digital space

Designing in real-time to music was a foundational component of Mash Maker, but we understood that
students might feel some anxiety around designing under such a short amount of time. As such, it was
important to us as educators that we encouraged process over product in this scenario. In an effort to
encourage improvisation in the face of uncertainty and time, we imparted a series of rules for the project: (1)
Don’t worry about what it looks like; (2) Allow yourself to have fun and take risks; and (3) There will be no
critique. Additionally, we asked that they reflect on their observations, fears, accomplishments, process
journey, and visual outcomes through reflective writing immediately following each visualization.
In an ever-changing demonstration of their output, students assembled their printed artifacts into a grid on
the studio wall as they progressed throughout the project. When finished, the studio collection of over 250
visualizations showcased their collective efforts. Each student then compiled their individual visuals and
reflective writing into a process book that synthesized their output in a final artifact.

Student Outcomes
Through the reflective writing responses, we observed that students were generally well-aware of their design
decision making throughout the duration of the making process — most certainly due to the limited time
constraints. As such, it became undeniable that design improvisational techniques were implemented.
Students often remarked that the lack of time to achieve a certain “look” resulted in them abandoning their
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preconceived notions of what they envisioned, and instead, allowed for chance opportunities. Students were
forced out of comfortable “fixated” thinking. Such fixation can become detrimental to developing surprising
design outcomes (Anderson 2019).

Figure 3. Students collaborate by forming a visual grid of their classmates’ process work

Additionally, we discovered that the majority students demonstrated empathetic listening skills by connecting
the sonic qualities of the music to their visualizations – transferable qualities such as the song’s rhythm and its
influence on visual cadence, musical tonality as it relates to color, and lyrics with their direct relationship to
typographic nuances. Or, in one instance of deviant thinking, a student reconsidered the tools altogether in
her approach to a melancholic pop song. By aligning periods and spaces to the rhythm of the song, the student
tapped to the beat of the track as it played, creating a visual cadence of lines and dots that mirrored her direct
connection to the music. This type of flexible and adaptive thinking will be needed for design students to
address 21st centuries wicked problems.

Future Contexts and Application
As we adapt our pedagogy during a time of social distancing amidst a global pandemic, we are curious how this
workshop-based learning process might be applied in future contexts. First, we have considered accessibility,
and how we might replace the music component with other time-based experiences. This could include
memories of conversations, prose, live performances, or theater. We also considered how replacing music
with other sonic-based (or noise) disruptors might change student output and understanding. The idea of
disruption is not limited to physical (external) noise, but there is also psychological (internal) noise and
semantic (linguistic) noise. We’re curious how a student could incorporate these factors into the Mash Maker
experience.
We are particularly concerned with the designer as a speculator and dreamer. We often associate the design
process with tangible output and making. Our students enter our program with this assumption, and we’d like
to continue using this learning experience to encourage speculation and future thinking as well as building
empathy. We see the potential for this workshop to break down power structures in the design student and
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professional studio.
Overall, the outcomes of this project revealed to students the value of improvisation, conceptual design, and
community-based collaboration. Students were introduced to the design process through participatory
methods, which allowed them to increase their creative output and feel positive toward “deviant ideas”
(Kleinmintz et al., 2014). Most importantly, we found that for first-year design students, this experience
encouraged a studio culture of solidarity, collaboration, and low-stakes participation.

References
Abdullah, N., & Crisp, D. (2018). Improvisation in the Design Classroom. Dialectic, 2(1). doi:
10.3998/dialectic.14932326.0002.102
Abrams, L. (2012, November 19). The Neuroanatomy of Freestyle Rap [Editorial]. The Atlantic. Retrieved 2019,
from https://www.theatlantic.com
Anderson, Ellis. (2019). Why Improvisation? Connecting Music to Design. andso. Retrieved 2019, from
https://design.ncsu.edu
AIGA Design Futures. (2018). Retrieved 2019, from https://www.aiga.org/aiga-design-futures/
Caswell, E., & Vox. (2016, May 19). Rapping, deconstructed: the best rhymers of all time. Retrieved from
https://www.vox.com/2016/5/19/11701976/rapping-deconstructed-best-rhymers-of-all-time

Cross, N. (2010). Designerly ways of knowing. London: Springer
Davis, M. (2017). Teaching Design a guide to curriculum and pedagogy for college design faculty and teachers
who use design in their classrooms. New York: Allworth Press.
Hackman, J. R. (2002). A Real Team. In J. R. Hackman (Ed.), Leading Teams: Setting the Stage for Great
Performances (pp. 37-60). Boston, MA: Harvard Business School Press.
Ham, D. (2013). Restructuring Beginning Design Curriculums with Visual Calculation. (pp.588-597). Volume 17:
Workshop Proceedings of the 9th International Conference on Intelligent Environments. Ambient
Intelligence and Smart Environments.
Jansson, D. G., & Smith, S. M. (1991). Design fixation. Design Studies, 12(1), 3-11.
Kleinmintz, O.M., Goldstein, P., Mayseless, N., Abecasis, D., & Shamay-Tsoory, S. (2014). Expertise in musical
improvisation and creativity: The meditation of ideal evaluation. PLoS One, 9(7)
Lawson, Bryan. (2004). What Designers Know. Oxford.
Lynam, I. (2019). Visual Strategies for the Apocalypse. Tokyo: Wordshape.
Manzini, Ezio. (2016). Design Culture and Dialogic Design. Design Issues, 32, pp.52-59. 10.1162/DESI_a_00364.
Maurer, L., Puckey, J., Wouters, R., & Paulus, E. (2010). Conditional Design. Retrieved 2019, from
https://conditionaldesign.org/
Nin, Anais. (1947-1955). The Diary of Anais Non, Vol. 5: 1947-1955.
Rutter, K., & Klein, L. (2017). DESIGNERCIZE. Retrieved 2019, from https://designercize.com/
Schon, D. (1983). The Reflective Practitioner How Professionals Think in Action. Aldershot: Ashgate Publishing.

Ryan Slone
University of Arkansas, United States of America
rslone@uark.edu
While pursuing an MFA in Graphic Design at the Vermont College of Fine Arts, his
research investigated the power of self-imposed constraints as a portal to
disrupting predictable outcomes. In their narrowest form, constraints tend to be
perceived simply as requirements or demands; however, his work both personally
and collaboratively seeks to challenge that notion by elevating their role in the
creative process.
Bree McMahon
University of Arkansas, United States of America
bmcm@uark.edu
While in graduate school pursuing a Masters of Graphic Design from North
Carolina State University’s College of Design, she established a research agenda
exploring designing conditions for collaborative conversations within professional
and student studio settings. She is driven by the discovery of accessible and
innovative pedagogical methods that foster connections amongst design students.

1060

Research on China’s Industrial Design Education
From the Perspective of National Policy
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Abstract: An increasing number of countries including China have incorporated industrial design
development into their national development strategies. However, China hasn’t realized the process
of industrial revolution in a real sense yet for most of its industrial manufacturing industry lacks
innovation ability and still relies on cheap labour to get profits. In this context, industrial design has
become the main force to promote China’s industrial structure adjustment and innovative talents
are the core driving force; government plays a vital role in the national education development
orientation and talent training. This paper takes the development of Chinese industrial design
education in colleges and universities from 2015 to 2019 as an example and analyzes the influence
of national policy on industrial design education. It mainly adopts literature analysis and data
statistics methods to compare the development process, professional ranking, the talent training
scheme and curriculum in colleges and universities. The purpose is to provide development direction
and reference for colleges and universities with industrial design majors.

Keywords: National Policy; Industrial Design; Undergraduate Education; Creativity

1 Research Background
Nowadays, the competition among countries is not only about economic strength, but also about educational
development. Industrial design education which began with the establishment of Bauhaus School in 1919 has
undergone nearly one hundred years. However, only 64 of over 200 countries and regions in the world have
basically achieved industrialization. The most populous countries such as China, India, Indonesia and Brazil
haven’t truly completed the process. According to the statistics in August 2019, the number of graduates
(including art) each year in China is up to 56, 274 and the total number of enrolled students majoring in
industrial design is 262, 263. It is surprising that the numbers are still increasing every year1. China is now a
“great power” in cultivating industrial design talents, and the industrial design has become one of the popular
majors in recent years.
It is pointed out in Document No.390 [2010] issued by Ministry of Industry and Information Technology of the
People’s Republic of China2 that the development of industrial design in China is still in the primary stage, and
there are many prominent contradictions and problems in its process of development. Compared with that of

1

Documents of the Ministry of Education of the People’s Republic of China: Number of Undergraduate and
Junior College Students:
http://www.moe.gov.cn/s78/A03/moe_560/jytjsj_2018/qg/201908/t20190812_394195.html
2

Ministry of Education of the Chinese Government Document No.390 [2010] issued by Ministry of Industry and
Information Technology of the People’s Republic of China: http://www.gov.cn/zwgk/201008/26/content_1688739.html
5
6
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developed countries, there is still a huge gap in China’s industrial development, which is mainly manifested in
the extreme lack of high-level professionals and weak independent innovation ability. Design education is still
in the stage of great disparity of quantity and quality for the large number of students and the shortage of
teacher resources. It seems that the national policy to support the training of high-quality industrial design
talents in colleges and universities has not fully functioned. It can be concluded that the existing industrial
design education system of colleges and universities fails to meet the quality and quantity requirements of
China’s industrial development for talents.
Therefore, cultivating innovative talents is now an important part of teaching reform that cannot be ignored.
The 18th Report on the Work of Government of the Communist Party of China (2012)3 clearly stated the
important role of creativity in the competition of culture and comprehensive national strength; the national
“13th Five-Year Plan” listed “innovation” as the primary development philosophy. Cultivation of creativity
must ultimately be implemented in teaching, just as educators in China are also striving to improve students’
innovative ability in the process of design education. The literature review mainly covers the following two
aspects:

1.1 National Policy
National policy is a macro strategy for a country based on its current development. Taking the relevant
policies issued by China after 2010 as example, Several Guiding Opinions on Promoting the Development of
Industrial Design issued by the Ministry of Industry and Information Technology pointed out the importance of
industrial design to developing an innovative country and proposed to strengthen the construction of
industrial design disciplines in colleges and universities; In 2011, The Circular of the State Council on Issuing the
Plan for Industrial Transformation and Upgrading (2011-2015) proposed to strengthen the training of
innovative and skilled talents, and actively promoted the “Training Program for Innovative Talents” to cultivate
high-quality industrial design and research and development (R&D) talents. At the same time, “the 12th FiveYear Plan for National Economic and Social Development” proposed the development requirements of
“promoting the transformation of industrial design from appearance design to high-end comprehensive design
services”. Subsequently, the Academic Degrees Committee of the State Council issued the revised Catalogue of
Disciplines for Degree Awarding and Talent Cultivation, which established Design as a first-level discipline; In
2012, the Notice of the State Council on Issuing the 12th Five-Year Plan for the Development of the Service
Industry clearly pointed out the importance of industrial design development; As mentioned in Made in China
2025 issued by the State Council in 2015, “a batch of professional and open industrial design enterprises
should be cultivated, Original Equipment Manufacturing (OEM) enterprises should be encouraged to establish
research and design centres, innovative design education should be developed, and national industrial design
awards should be established”; In 2016, China Industry Association reached strategic cooperation with 16
relevant organizations including the International Design Council and the European Design Association; In
2017, the Third Meeting of the Fifth Council of China Industrial Design Association (CIDA) once again proposed
the important role of industrial design in personnel training and industrial promotion.
Since 2018, the spirit of the 19th National Congress has been taken as the main direction to strengthen the
influence of CIDA in the world. On April 8, 2019, the National Development and Reform Commission (NDRC)
divided the industrial structure into encouraged categories, restricted categories and eliminated categories in
The Draft for the Guidance Catalogue of Industrial Structure Adjustment (2019 Version), and pointed out that
the industrial design of encouraged categories and cultural and creative design service industries play an
important role in promoting social development and economic construction. According to the directivity of
relevant national policies in the past 10 years, it can be seen that China attaches increasing importance to the
industrial design, which directly affects the setting of the goal and direction of industrial design talents training
in Chinese colleges and universities.

1.2 Development of Industrial Design Education in China
The development of industrial design in China started rather late. On May 21, 1956, the State Council
approved the establishment of the Central Academy of Arts and Design (that is, the Academy of Arts and
Design of Tsinghua University). In 1960, in order to improve the modelling and packaging of light industry
products, the Ministry of Light Industry established the Major of Modelling Art Design for Light Industry Daily
Goods in Wuxi Institute of Light Industry (that is, Jiangnan University), which was the earliest department with

3

Government Documents: http://www.gov.cn/jrzg/2011-11/01/content_1983642.htm
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the concept of industrial design. Ma Yuting (2011) pointed out that the real development of industrial design
education began in the late 1970s. After the Cultural Revolution, China put forward a series of slogans to
support the design of light industry, but it did not set up corresponding professional courses in colleges and
universities. Therefore, Liu Guanzhong established China’s first industrial design department at the Central
Academy of Art and Design in 1984, which opened the door to China’s industrial design education in a real
sense. Then Hunan University officially established the “Industrial Design Department” in 1987, and the CIDA
was founded in the same year. The development of industrial design education in China has gone through 35
years. As of 2019, there are more than 600 colleges and universities with industrial design major (updated
from time to time). The colleges offering with industrial design major can be roughly divided into two
categories because of the particularity of the major: art colleges and comprehensive engineering colleges. This
is also the main reason for the great differences in the development of industrial design major in China.
Jing Shikai (2015) pointed out that the major problem of China’s industrial manufacturing is the lack of
independent innovation ability, and product quality and technical standards need to be improved. Liu
Guanzhong (2017) believes that China’s industry is still in the stage of “manufacturing” rather than “creation”
and has not yet truly realized industrialization. In terms of design, it is still based on learning, imitation and
introduction of foreign theories. It is still urgent that government should formulate more supportive policies at
present. Only by seeking truth from facts and exploring the current problems in China can we promote the allround development of Chinese society. Therefore, many scholars have pointed out the relevant problems in
design education, such as Ying Fangtian (2019) believes that China’s design discipline is relatively lagging
behind, and China’s current development strategy is a decisive factor in the division of design education
majors in colleges and universities. Liu Liyuan (2016) further pointed out that multiple internal drive is the key
to cultivating industrial design talents and teaching reform and development in art colleges and universities.
He believes that different education systems should be established in China’s design education for the
homogenized design education is difficult to cultivate diversified and innovative talents. Zhang Ming (2017)
believes that current requirements for industrial design talents training in China are composite talents, and
students' comprehensive quality and ability can be better cultivated through interdisciplinary teaching mode.
He points out that schools are a bridge between industry and the social environment. In order to better serve
the society, universities and colleges need to cooperate with national strategies under the leadership of the
Ministry of Industry and Information Technology and the requirements of all walks of life. Wang Shouzhi
(2016) pointed out that the current design education system in China is single and rigid, because design
schools across the country use the same type and numbers of courses in their training programs from
undergraduate to graduate.
Through above viewpoints, it is easy to find that China’s social development needs comprehensive and
versatile talents of industrial design in the new era, and the importance of creativity in talent training is
emphasized. Therefore, the main issue to be discussed in this paper is how to develop a talent training plan in
line with the social development for China’s industrial design education, so as to drive colleges and universities
to cultivate innovative talents in practice.

2 Development of Industrial Design Education in Colleges and Universities in China
2.1 Necessity of Selecting Universities in the Ranking of Majors
The ranking of university majors, as an index system to evaluate the development of higher education, is also
an important scale to measure the professional level of universities and the development of discipline
construction to a certain extent. In 2015, the State Council issued the document “Overall Plan for Promoting
the Construction of World-class Universities and First-class Disciplines”, which clearly pointed out that
performance should be used as a lever. Incentive and restraint mechanism should be established to encourage
fair competition, strengthen management by objectives, highlight the practical results of construction, and
build a world-class university &first-class discipline evaluation system with Chinese characteristics, so as to
fully stimulate the endogenous motivation and development vitality of colleges and universities and guide
them to continuously improve their educational level. In 2018, the Ministry of Education, the Ministry of
Finance and the NDRC issued the “Guiding Opinions on Accelerating the Construction of ‘Double First-Class’ in
Colleges and Universities”. It was clearly mentioned in the notice that the third-party evaluation of colleges
and universities and their majors should be established, and the third-party is encouraged to independently
monitor and evaluate the construction process and effectiveness. We will actively explore a modern higher
education evaluation system with Chinese characteristics. As a third-party evaluation, the ranking of university
majors can effectively monitor the development of disciplines.
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2.2 Selecting Forward-looking Universities of Design Discipline
Industrial Design as a secondary discipline, there is no relevant evaluation ranking in China, so this paper
estimates the development of Industrial Design based on the background of Design (primary discipline).
According to the relevant research of domestic scholars on the development of industrial design at the present
stage, this paper collected a total of 36 ranking lists of universities majoring in design from 2014 to 2019. The
ranking lists with high scoring quality indicators are selected from the existing evaluation index system in
China, which mainly retrieved from the Subject Rankings of the Ministry of Education of the People’s Republic
of China, ARWU World University Academic Ranking List, China Science and Education Evaluation Network,
Wushulian Ranking List, Alumni Association Ranking List, the Best University Network, etc. The data of the past
six years can not only provide strong data support for our research, but also better reveal the change of
professional level of different colleges and universities. The ranking list is generally divided into two categories
after sorting out: 12 academic ranking lists (ranking with academic authority) and 24 website ranking lists
(ranking of individuals or websites). The frequency and mode of universities appearing in different years and
rankings are statistically analyzed. The frequency can be used to calculate the number of times that different
institutions appear in the Academic Rankings of 2014-2019. The higher the frequency value is, the higher
recognition degree of the group marker value in the overall level is. On the contrary, the smaller the frequency
value is, the lower the recognition degree of the group signal value in the overall level is. The mode can be
used to better see the professional ranking of target universities in different annua0l rankings. Since the
analysis object is “ranking”, the smaller the mode value is, the higher the professional level of the group
marker value in the overall level is. On the contrary, the larger the mode value is, the lower the professional
level of the group mark value in the overall level. The data as shown in Table (1-5):
Table 1. Frequency of Academic Ranking of Design Colleges from 2014 to 2019

This study sorted out the most frequently appearing (that is, frequency) institutions in the academic ranking
from 2014 to 2019. A total of 17 institutions participated in the ranking, among which Tsinghua University was
included in 12 academic ranking lists. China Academy of Art, Central Academy of Fine Arts, Nanjing University
of the Arts, Jiangnan University and Tongji University are also on the list for about 10 times. It can be seen that
Tsinghua University, China Academy of Art, Central Academy of Fine Arts, Nanjing University of the Arts,
Jiangnan University and Tongji University have achieved a high degree of recognition of professional level.
When sorting out the mode list of academic colleges from 2014 to 2019, we chose to conduct data statistics
biennially, which can better see the professional rankings of target colleges in different years. As shown in the
Table 2, Table 3 and Table 4:
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Table 2. Mode of Academic Ranking of Design Colleges in 2014/2015

Table 3. Mode of Academic Ranking of Design Colleges in 2016/2017

Table 4. Mode of Academic Ranking of Design Colleges in 2018/2019
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Table 2 shows the academic ranking of 6 universities from 2014 to 2015. The order of modes from lowest to
highest is: Tsinghua University, Central Academy of Fine Arts, China Academy of Art, Southeast University,
Jiangnan University, and Nanjing University of the Arts. Tsinghua University ranked first, followed by the
Central Academy of Fine Arts as well as the China Academy of Art, and Southeast University ranked third. Table
3 contains 11 colleges and universities participated in the 2016/2017 academic rankings. The order of modes
from lowest to highest is: Tsinghua University, China Academy of Fine Arts, Central academy of Fine Arts,
Tongji University, Jiangnan University, Nanjing University of the Arts, Sichuan Fine Arts Institute, Zhejiang
university, Shanghai Jiaotong university, Shandong University of Art & Design, Beijing Institute of Fashion
Technology. Tsinghua University ranked first, China Academy of Art ranked second, Central Academy of Fine
Arts ranked third and Tongji University tied for fourth place. Table 4 shows 8 universities and colleges
participating in the academic ranking from 2018 to 2019. The mode values are ranked from low to high:
Tsinghua University, Nanjing University of the Arts, Central Academy of Fine Arts, China Academy of Art, Tongji
University, Jiangnan University, Beijing Institute of Fashion Technology, and Shandong University of Art &
Design. Tsinghua University ranked first, Nanjing University of the Arts ranked second, Central Academy of Fine
Arts ranked third, and Tongji University as well as China Academy of Art ranked fourth.

1066

Table 5. Frequency of Website Ranking of Design Colleges from 2014 to 2019

As can be seen from the frequency list of academic ranking of design colleges in Table 1, Tsinghua University,
China Academy of Art, Nanjing University of the Arts, Central Academy of Fine Arts, Jiangnan University and
Tongji University appear more frequently. It can be seen from Table 2, Table 3 and Table 4 that Tsinghua
University, China Academy of Art, Nanjing University of the Arts, Central Academy of Fine Arts, Jiangnan
University and Tongji University have always been in the top and relatively stable in the ranking of academic
majors. Among them, Tsinghua University ranked first in the ranking of majors from 2014 to 2019, while the
ranking of Central Academy of Fine Arts as well as China Academy of Art fluctuated slightly. Tongji University’s
ranking of majors rose steadily since 2016. Nanjing University of the Arts made a breakthrough in the ranking
of majors from 2018 to 2019.
It can be seen from the data in Table 5 that Nanjing University of the Arts, Central Academy of Fine Arts,
Tsinghua University, Shandong University of Art & Design, Wuhan University of Technology, Luxun Academy of
Fine Arts, Tarim University, Beijing Normal University, Jilin Agricultural University and Sichuan Fine Arts
Institute appear more frequently in the website list, but most of the universities listed in the website ranking
do not appear in the academic one.
The ranking of university majors will be influenced by different evaluation index systems, because the latter
have different emphases. At the same time, there may be great differences in rankings under the influence of
national policies in different periods. If the rankings of universities in different leader boards adopting the
same evaluation system are almost unchanged, then the evaluation system is more reasonable. On the
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contrary, if there are great differences in university rankings, it reflects that the evaluation system may have
some related problems, such as unreasonable setting and unscientific evaluation.
As can be seen from Table 5, the list of design schools in the website category is more complex. The list of
design schools is different from year to year, and the ranking is not stable enough. Moreover, most of the
annual website rankings of design colleges are compiled by different social groups (including students, parents,
training institutions of Nationwide Unified Examination for Admissions to General Universities and Colleges,
etc.), which seems to have little practical reference value. Therefore, this research believes that the academic
ranking lists from 2014 to 2019 have more practical reference value, and finally determines 6 universities and
colleges as the main research targets of this paper, including Tsinghua University, China Academy of Art,
Central Academy of Fine Arts, Nanjing University of the Arts, Jiangnan University and Tongji University.

2.3 Talent Training Objectives and Curriculum Setting of Colleges and Universities
Talent training objectives of colleges and universities are determined in line with specific social fields and
social needs, which are closely related to national policies. The curriculum is designed to build students’
comprehensive knowledge structure and develop their professional practice capability. Therefore, collecting
and analyzing the training objectives and curriculum of colleges and universities can better grasp whether the
development direction of colleges and universities is reasonable under the background of national policies in
the same period. This study sorted out the training objectives and core curriculum settings of 6 universities, as
shown in Table 6:
Table 6 Knowledge Framework of Industrial Design Teaching in Colleges and Universities (Drawn by the author)
Training Objectives4

Core curriculum

Academy of Arts & To cultivate high-quality, high-level, versatile and
Design, Tsinghua
innovative talents
University

Industrial Design, Engineering Foundation
Courses for Design Engineering, Interdisciplinary
Design Practice, etc.

School of Design
&Art, China
Academy of Art

To meet the needs of the society and broaden the
multi-disciplinary knowledge field as the direction It has not been made public.
of discipline construction, cultivate innovative
talents in the field of industrial design.

School of Arts &
Design, Central
Academy of Fine
Arts

To cultivate international art design elites with
macroscopic art design philosophy, excellent
professional ability and social responsibility leading
It has not been made public.
the future trend of art design.

On the basis of training industrial designers with
School of Industrial basic skills, professional knowledge and
comprehensive design adaptability, the cultivation
Design, Nanjing
of "designers" is emphasized.
University of the
Arts

Product Development and Design, Drawing and
Model, Material and Production Technology,
Product Engineering Design, Ergonomics
Application Design, Mechanical Structure, Design
Research on Specific Subjects

To cultivate compound industrial design talents

Technology Foundation and Design, Principle and
with profound theoretical knowledge of industrial Processes of Interaction Design, User Research
and Experience Strategy, Intelligent Product
School of Design, design and the ability to discover, define, analyze
Development, Design Psychology, Interaction
and
solve
problems,
strong
sense
of
social
Jiangnan University
Design Technology, Service Design, Design
responsibility and innovative design thinking.
Demonstration, Cross Design and Practice.
College of Design
and Innovation,
Tongji University

Advocate people-oriented and sustainable
innovation, cultivate innovative design
practitioners with systematic vision, social
responsibility and independent thinking ability.

Theory and Methods for Product Design, Art and
Aesthetics, Materials and Manufacturing
Technology, Ergonomics, Interaction and
Experience Design, Commercial Brand and
Product Strategy, Advanced Manufacturing and
Advanced Design Technology and Tools, and
Design Methods, etc.

As can be seen from the Table 6, different universities have different objectives in talent cultivation. However,

4

Excerpt from the talent training objectives of the official websites of colleges and universities.
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these talent training objectives and plans all respond positively to national policies and keep up with the trend
of social development. The cultivation of students’ creativity is repeatedly emphasized in the talent training
objectives of every university, which is consistent with the requirements of national policies for talents. It is
interesting to note that there is no course name related to creativity in the core courses of the 6 universities.
Most of the universities still focus on improving students’ understanding and practical ability of design theory,
which seems not to directly match the requirements of the training objectives of the universities for innovative
talents.
Taking the Nanjing University of the Arts, Central Academy of Fine Arts, Jiangnan University, Shandong
University of Art & Design and Nanjing Forestry University as the research objectives, and the teachers of the
Industrial Design as the object of interview, this study (2020) evaluates the curriculum design project during
the stage of undergraduate. This study hopes to have an in-depth understanding of how teachers, the
instructor of the teaching process, evaluate students' curriculum design projects through interviews and
whether they take creativity into account in their specific evaluation indicators. A total of 64 interview samples
have been collected. We found that teachers adopted different evaluation indicators for design projects in
different academic year and term. Although 40% of the teachers mentioned the importance of creativity many
times in the evaluation indicators, they were largely unable to explain what is creativity and what is a creative
design project. Teachers were more likely to use words like “creative”, “characteristic” and “innovative” to
describe creativity. Most teachers' judgment on excellent design projects is more based on personal
preferences and experience, and they always fail to integrate creativity into the teaching process. In the long
run, such a teaching model is not conducive to cultivating students' ability of divergent and independent
thinking, and the graduates trained by colleges and universities hardly meet the requirements of national
policies for innovative talents, let alone cope with the thorny problems that need to be solved in society and
work. In other words, although the formulation of training plans and curriculum affected by the national policy
to a large extent, and colleges and universities also have the awareness of cultivating students' creativity,
there is often a lack of relevant and specific guidance in the actual teaching practice, including the
development or introduction of appropriate teaching methods and improvement of teachers' awareness and
creativity cultivation ability.

3 Suggestions for the Development of Industrial Design in China
Through combing and analysing the talent training plans and curriculum settings of the 6 universities, we
found some common points among the six universities, which are the positive response to the national policies
supporting the development of industrial design. Therefore, this paper puts forward the following suggestions
for the development of China’s industrial design education based on the current situation:

3.1 Clear Goal and Strong Perceptiveness
The national professional education and talent cultivation plan will be directly affected by the implementation
of national policies and the development of contemporary enterprises. Although the ultimate goal to cultivate
talents is to serve the country and the society, the demand for talents in social development is changing and
improving every day. At present, specific talent training programs need to be determined through a series of
complicated procedures, including national policy reform, local policy issuance, local colleges and universities
to modify the syllabus, and then adjust the curriculum setting. The whole procedure can take 10 to 15 years.
At that time, the demands of the country and society for talents may change, which will lead to the fact that
the talents trained by colleges and universities cannot fully meet the requirements of the social development.
This shows that China’s industrial design colleges must have a strong keen vision in the future development
process, and grasp the talent requirements of the mainstream of social development by following the trend of
national policies. The 6 colleges selected in this study reflect this advantage. Therefore, colleges and
universities should pay more attention to the applicability of courses and the cultivation of students’
innovation ability in the process of formulating training objectives and curriculum practice teaching, and
combine the teaching advantages of different colleges and universities to build a reasonable, scientific and
forward-looking curriculum teaching system.

3.2 Facilitating Interdisciplinary Research
Industrial design, with innovation in the new industrial era as its core, covers a wide range of knowledge.
Under the social background of the integration of science and technology, a single discipline has long been
unable to meet the development of industrial design major, which is clearly reflected in the curriculum of the
above 6 universities. For example, the Academy of Arts and Design of Tsinghua University offers
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interdisciplinary design practice courses; College of Design and Innovation of Tongji University has
implemented interdisciplinary teaching by setting up systematic innovation courses. School of Design of
Jiangnan University has set up advanced mathematics and other engineering subjects as required courses of
industrial design. It can be seen that colleges and universities need to break the original discipline boundaries
in the process of training industrial design talents. When it comes to the content of teaching professional
knowledge in different fields, they also need to give joint lectures with professional teachers in other fields, so
that the theory and practice of the course can be more scientific. Different colleges and universities can adjust
the teaching structure of courses in accordance with their own characteristics and the background of national
policies. Only in this way can we effectively promote the cultivation of high-quality industrial design talents
needed by the country.

3.3 Reform of Educational Model
A large number of studies have shown that the traditional Chinese education model of teacher-on-top and
student-on-bottom indoctrination limits the cultivation of students’ creative thinking. The whole teaching
process lack of communication and discussion between teachers and students, and students just accept
information and knowledge passively. Teachers also fail to fully understand whether students have mastered
the knowledge taught in class and after class. In such a closed-loop process, the teaching efficiency is greatly
reduced, and students are unable to apply basic theoretical knowledge in the process of design practice. From
the courses offered by the 6 universities, it can be seen that most of them have set up creative workshops and
studios in the course practice, as well as providing international exchange practice. This can enable students to
think and solve problems by themselves to a certain extent, and effectively cultivate students’ capacity for
innovation and independent thinking. Therefore, it is essential to promote the teaching mode reform by
optimizing the teaching process and enriching the teaching content to meet the current social needs
effectively.
In addition, it took a long time for the national policy to be delivered to the curriculum reform. Therefore, the
universities can in line with the development needs of enterprises to cultivate talents while conducting the
teaching reform, and carry out the mode of industry-university-research cooperation (industry, university and
scientific research institutions cooperate with each other in research and development), which can make
students fit into the society better and faster and generate various production factors needed for
technological innovation. China’s colleges and universities of industrial design can take advantage of the useful
point in this suggestion.

4 Conclusion
In an era of rapid development of information, China’s industrial design education can cultivate diversified and
innovative talents suitable for their own development only by rising to the challenges as well as keenly
grasping the needs of social development for talents. This is the primary task and a huge challenge for the
development of China’s institutions of higher education. In this study, the academic ranking of universities
(evaluated by the Ministry of Education or authoritative list) was adopted as a measuring tool to select
prospective universities of industrial design. This paper makes an in-depth analysis of the content that needs
to be reformed in industrial design education at present stage based on the academic ranking list, which is a
new breakthrough point and attempt in the research field of design education. However, we still need to carry
out a lot of in-depth research to find a suitable way for the development of China’s industrial design education.
The future is promising though the road is arduous and long.
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Teaching Workshop: Universal Design for Learning
Basic Principles and Applications
Hsiao-Yun Chu
https://doi.org/10.21606/drs_lxd2021.16.286w
Universal Design for Learning is a framework for accessible and inclusive teaching for people of all
ability levels. It can help to make teaching and learning more accessible to people with mild to
moderate learning disabilities as well as some level of physical disability by providing information
and assessment in multiple formats.
The goals of the workshop will be:
•
Identify basic principles of Universal Design for Learning (UDL)
•
Understand how UDL can be used as a strategy for inclusive teaching
•
Practice applying UDL principles to existing assignments/engagements

Keywords: accessibility, universal design, universal design for learning, inclusivity

Introduction
Universal Design for Learning, or UDL, is a powerful framework for designing and delivering more accessible
coursework and to optimize teaching and learning for people of all ages and ability levels. It is based on
scientific insights about how people learning, and offers multiple means of engagement, representation, and
action/expression to allow for challenging, multimodal learning.
Universal Design for Learning is related to the field of Universal Design, which is known as the design of
environments, products and services so that they will be accessible to the largest number of individuals
possible regardless of age, gender, or ability level. Similarly, Universal Design takes the same idea of maximal
accessibility and applies it to a framework for accessible teaching and learning.

Workshop Expectations
Technical Requirements & Materials
•
•
•

A computer and internet bandwidth that can handle being on zoom and checking other websites
at the same time.
Pen and paper for notetaking
5-20 participants in an online, synchronous learning environment

Specific Aims
The goals of the workshop will be to:
• Identify basic principles of Universal Design for Learning (UDL). The basic three principles include
Multiple Means of Engagement, Multiple Means of Representation, and Multiple Means of
Action/Expression.
• Understand how UDL can be used as a strategy for inclusive teaching. This will include specific
examples and discussion of how UDL can benefit individuals with different learning styles and
preferences as well as different ability levels.
• Practice applying UDL principles to existing assignments/engagements. Workshop participants will
This work is licensed under a
Creative Commons Attribution-NonCommercial-Share Alike 4.0 International License.
https://creativecommons.org/licenses/by-nc-sa/4.0/

have the opportunity to practice applying UDL principles to existing course assignments or modules.

Pre-workshop Prompts
Workshop participants will be asked to reflect on the following questions:
• Are you familiar with the term Universal Design?
• Are you familiar with the concept of Universal Design for Learning?
• Can you think of any past situations in which you were unable to participate fully in an activity due to
physical limitations, learning barriers, or language barriers? How did this make you feel?
• Can you think of any past situations in which a student was unable to participate fully in your class
due to a physical limitation, language issue, or a specific learning barrier? Were you able to
accommodate them?

Figure 1. Basic Three Principles of Universal Design for Learning. Source: Hsiao-Yun Chu

Figure 2. Universal Design for Learning Guidelines. CAST (2018). Universal Design for Learning Guidelines version 2.2.
Retrieved from http://udlguidelines.cast.org
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Workshop Implementation
The workshop will consist of a narrated slide lecture over online platform (such as Zoom), interspersed with
small group shares and working time, and will be synchronously taught. The focus will be on interactive
learning and applications of new knowledge to participant’s existing teaching materials.
There will be a worksheet, readings, templates, and prompts available for group activities which will be shared
digitally as link. Participants can either work on the digital files online or they can print them out prior to the
workshop if they prefer to take notes on a piece of paper.

Workshop Schedule
•
•
•
•
•
•

•

Pre-workshop prompts: Refer to section above
20 minutes: Slide introduction
10 minutes: Q and A
15 minutes: UDL Examples
10 minutes: Q&A, small group discussion (for example using small group discussion rooms)
20 minutes: Individual activity (apply UDL to existing course assignment or module)
Participants will be asked to review an existing course assignment or module with respect to the
Universal Design for Learning criteria. They will be asked to find opportunities to improve the
assignment or module design in order to make it more inclusive by applying UDL principles.
15 minutes: Discussion and wrap up.
The discussion will invite participants to identify areas in which traditional teaching methods fail to
accommodate a broad spectrum of students, and how UDL might help to bridge learning for a larger
number of students.

Expected Outcomes
Workshop participants will be able to recognize the basic three principles of Universal Design for Learning and
will have practiced applying them to existing courses to increase accessibility within the UDL framework. These
principles, as indicated in the diagram above, are Multiple Means of Representation; Multiple Means of
Engagement; and Multiple Means of Action and Expression. In the workshop, we will cover specific examples
of these three principles as applied to existing or imaginary case studies of teaching.
Participants will be able to recognize potential barriers to broad access that can be mitigated in part by
applying UDL principles, and they will have the opportunity to apply UDL principles to their own existing
teaching practice in the “individual activity” section described above. As such, participants will be able to apply
critical thinking with respect to UDL immediately to their own teaching practice.

Design Educators as Agents of Change
Teaching across a diverse body of students has been recognized as an important value in twenty-first century
education. As the world becomes more global, and we teach to ever more varied populations with different
racial, ethnic, gender, economic, and language backgrounds, with different learning styles and ability levels,
Universal Design for Learning provides a powerful and proven set of methods for more inclusive teaching
across the dimensions.
How does UDL represent Design Educators as change agents? If design educators do not recognize the
importance of inclusive teaching and learning according to the principles of Universal Design, then design
education cannot be said to be truly equitable. This includes teaching in ways that enfranchise and empower
the largest possible number of students regardless of ability level, learning style, and/or physical requirements.
By implementing UDL principles in teaching and learning environments, curricular designs, and classroom
activities, design education can become more inclusive and empowering to all students regardless of age,
gender, or ability level.
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