
 AROUND THE 
 CAMPFIRE  
 - RESILIENCE  
 AND 
 INTELLIGENCE   
  Cumulus Conference Proceedings Rovaniemi 2019 

Cumulus Conference
Proceedings Series
05/2019 Rovaniemi



Cumulus Conference Proceedings Rovaniemi 2019
Around the Campfire – Resilience and Intelligence
27th May – 1st June 2019, Rovaniemi, Finland

Editors
Jonna Häkkilä, Minna Pakanen, Elina Luiro, Enni Mikkonen, Satu Miettinen

Art Director & Layout
Elina Luiro

Layout design in reflection of the Cumulus conference  
proceedings series graphical concept by Jani Pulkka 2018.

Cumulus conference
Around the Campfire – Resilience and Intelligence hosted by 
University of Lapland, Yliopistokatu 8, 96300 Rovaniemi, Finland 
www.ulapland.fi
www.cumulusrovaniemi2019.org

Cumulus International Association of Universities and Colleges of Art, 
Design and Media. Aalto University, School of Arts, Design and Architecture
PO Box 31000, FI-00076 Aalto
www.cumulusassociation.org

Copyright © 2019 University of Lapland, Aalto University School of Arts, 
Design and Architecture and the Authors. All content remains the property of 
authors, editors and institutes. 

ISBN 978-952-337-158-3 (pdf)
ISSN 2490-046X

Publications in Cumulus Conference Proceedings Series
01/17 	 Kolding, REDO
02/17 	 Bengaluru, Letters to the Future
03/18 	 Paris, To get there: designing together
04/18 	 Wuxi, Diffused Transition & Design Opportunities
05/19	 Rovaniemi, Around the Campfire – Resilience and Intelligence



Cumulus Confrence
Proceedings Series

Cumulus Association of
universities and Colleges
of Art, Design and Media

Rovaniemi 2019

 AROUND THE 
 CAMPFIRE  
 - RESILIENCE  
 AND 
 INTELLIGENCE   
  Cumulus Conference Proceedings Rovaniemi 2019 



Conference Chairs’ Welcome
Cumulus President’s Message
University of Lapland
Foreword of the Cumulus Rovaniemi 2019 Proceedings
International Reviewer Board

1. Resilience and Intelligence in Design, Art and Media
Academic Papers

Scenes from resilient matters: Graphic design changes resulting from 
countercultural waves
Juliana F. Duque
The Role and Significance of Art and Culture in the Reconstruction of 
Lapland in the 1940s and the 1950s
Tuija Hautala-Hirvioja
Designing for Interaction and Integration: The Artistic Migrant Persona 
Zeynep Arda

Professional Papers
Designing a Dissemination Framework: Introducing to Design 
Knowledge Transfer
Daniele Busciantella Ricci, Emiliano Carbone and Michela Ventin
Making resilience through design doing
Wendy Fountain, Stephanie Carleklev and Stephan Hruza

2. Arctic and Sustainable Art and Design
Academic Papers

Study on Design Thoughts in the Decorative patterns of Suzhou 
Dwellings During the Ming and Qing Dynasties
Ribing Zhao and Weimin Guo
Reframing Arctic Design – Insights to a “North-ness Designist” 
Perspective
Piia Rytilahti

Content
10
12
14
16
18

20

22

38

48

62

83

92

94

111

4Cumulus Conference Proceedings Rovaniemi 2019

 AROUND THE CAMPFIRE – Resilience and Intelligence



Professional Papers
Indigenous Arctic Fishskin clothing traditions: Cultural and ecological 
impacts on Fashion Higher Education
Elisa Palomino, Katrin Káradóttir, Lotta Rahme and Joseph Boon

Design and Inuit Cultural Artifacts: at the Intersection of Ways of 
Knowing
Angela Norwood

Niva to Nenets: The making of a road-movie as a strategy for inclusive 
knowledge sharing
Rosanne van Klaveren

3. Cross-disciplinary Paths for Art, Design and Media I
Academic Papers

The role of storytelling in art museum experiences
Maia Elisabeth Sirnes, Jørgen Molaug, Martina Keitsch and Ole Alsos
Making resilient research dissemination: the case of BOOST 
metadesign performing hybrids
Mathilda Tham, Åsa Ståhl and Sara Hyltén-Cavallius

Intersections/Interactions: Artists + Designers + Scientists visualize 
environmental science
Maggie Hendrie, Jennifer May and Santiago Lombeyda

Professional Papers
Placed: Historical Networking Digital Platform to collectively Archive 
Our History with Augmented reality
Mihyun Kim

Exploring the relevance of cross-disciplinary collaboration in enacting 
social innovation in emerging economies
Beatriz Itzel Cruz Megchun and Erin Tochen

4. Cross-disciplinary Paths for Art, Design and Media II
Academic Papers

Interdisciplinary design process of a multi-sensory interface to facilitate 
learning of basic concepts of trigonometry
Catalina Cortés, Francisco Zamorano and Mauricio Herrera
Mediating (nonverbal) communication between persons with different 
cognitive abilities using interactive artifacts
Kristi Kuusk and Nithikul Nimkulrat

125

137

145

155

157

170

182

199

206

216

218

234

5Cumulus Conference Proceedings Rovaniemi 2019

 AROUND THE CAMPFIRE – Resilience and Intelligence



Transdisciplinary collaboration as a new phenomenon in the Estonian 
design field
Ruth-Helene Melioranski
A Response to the Challenge of Internationalization of Design 
Teaching: Hybrid Learning Spaces
Clive Hilton

Professional Papers
New Models for Research and Shared Experience in the Ceramics 
Classroom/ Studio
Mat Karas and David East

5. The Future of Design Teaching I
Academic Papers

The empirical bridge: Linking theory and practice through a praxis 
based approach
Mike Mcauley
The Contribution of the Vertical Design Disciplines to Design Thinking 
Silje Alberthe Kamille Friis
Learning Design Process for Sense-Making
Noora Nylander and Mirja Kälviäinen
Teaching design to management students. Challenges and risks toward 
a new integrative pedagogy
Cabirio Cautela, Michele Melazzini and Gianluca Carella

Professional Papers
Computational Thinking vs Design Thinking: Left brain and right brain
Mihyun Kim

6. The Future of Design Teaching II
Academic Papers

Match Studio together in the wild: From dialectic contestation to 
dialogic collaboration
Aaron Davis, Ian Gwilt and Jane Andrew
Using Social Change Storytelling to Teach Design Agility 
Huiyu Huo, Feng Wang and Ming Cheung
New learning experiences. How the space planning and the 
technologies can be activators of innovative teaching methods
Luisa Collina, Giulia Gerosa, Andrea Manciaracina, Martina Mazzarello 
and Francesco Vergani

246

259

275

287

289

303

316

334

352

359

361

375

391

6Cumulus Conference Proceedings Rovaniemi 2019

 AROUND THE CAMPFIRE – Resilience and Intelligence



405

414

428

430

443

456

480

496

507

509

526

546

Professional Papers
The Global Design Studio: Playing with Trans-National Digital Design 
Education 
Eva Verhoeven and Tobias Revell
Actively reflective: understanding the drivers and hurdles of building 
knowledge bridges between theory and practice in design education. 
Sandra Dittenberger

7. The Future of Design Teaching III
Academic Papers

New Media as “Digital Apprentices” to Enhance Learning by Making in 
Furniture Design Education
Stefano Pugliese and Hande Atmaca
Learner Response to Brainstorming Techniques in a Design Thinking 
MOOC 
Karen von Schmieden, Lena Mayer and Christoph Meinel
Journalism Students Prototyping a Brighter Future
Kirsten Bonde Sørensen
Preparing to Participate in Design Praxis: A Process for Students to 
Connect Their Design Agency to Everyday Living
Peter Martin

Professional Papers
Design Teaching Processes for Circular Economy – MUKI Project
Pirjo Seddiki, Mirja Niemelä, Sirpa Ryynänen and Tiina Laurila

8. The Future of Design Teaching IV
Academic Papers

Design to Care: Education Experiences to design local healthcare 
services 
Mariia Zolotova and Angela Giambattista
A preliminary review of the concept of circular economy in design 
research
Luca Simeone, Kirsten van Dam and Nicola Morelli
The pedagogical potential of game-designed transmedia narratives at 
university 
Sofía B. Alamo, Valeria Drelichman,  Facundo Colantonio, Durgan A. 
Nallar

7Cumulus Conference Proceedings Rovaniemi 2019

 AROUND THE CAMPFIRE – Resilience and Intelligence



Design Provocations
Redesigning Design Education in the Era of Design Capitalism –Design 
Culture Studies Understood in the Frameworks of Liberal Learning
Márton Szentpéteri

9. Cultural and Participatory Perspectives
Academic Papers

Introduction of Service Design to Intangible Culture Heritage: the 
Redesign of Lotus Lantern in Qinhuai Lantern Carnival
Jiajia Chen
Empathy for Resilience
Alice Devecchi and Luca Guerrini
Social Innovation and Co-Creation through Design: utilising natural 
resources to facilitate sustainable development
Harah Chon and Batul Pitha Wala

10. Innovative Techniques, Methods and Theory
Academic Papers

Happiness Cards: A tool for designers to design for happiness
Zoha Faghih Habibi and Yassaman Khodadadeh
Designing Meaningful Applications and Interactions for a Social Robot 
for People with Mild Dementia 
Rik Wesselink and Jantine Bouma
Co-design and Community Building Through Soccer 
Paulina Cornejo Moreno Valle

Professional Papers
The Visual Driver; promoting clarity and coherence
David Gardener and Michael Pinkney

11. Creative Industries & Design Provocations
Academic Papers

Experience design: The impact of team composition and interaction on 
creative output
Ming Cheung
Planning Organization Design Thinking as a Way of Diversification 
Strategy  
Hao Yu

8Cumulus Conference Proceedings Rovaniemi 2019

 AROUND THE CAMPFIRE – Resilience and Intelligence

566

579

581

594

608

619

621

636

651

675

686

688

698



Design Provocations
Shaping emotions: a study about the feeling of loneliness through the 
material interaction with surfaces
Elisabetta Cianfanelli, Margherita Tufarelli and Gabriele Goretti
Transactional Urbanism – Resilience in the epoch of collaborative 
consumption  
Ian Nazareth
The emotions that emerge in the collective creation in a marginal 
context: Experience in a Chilean Prison
Mariluz Soto and Mariana Kaplún

9Cumulus Conference Proceedings Rovaniemi 2019

714

725

743



Cumulus Conference Proceedings Rovaniemi 2019

 AROUND THE CAMPFIRE – Resilience and Intelligence

334

Teaching design to management 
students. Challenges and risks 

toward a new integrative 
pedagogy. 

Cautela Cabirio (1), Melazzini Michele (1), Carella Gianluca (1) 

(1) Department of Design, Politecnico di Milano, Via Durando 38/a, 20158,
Milan (Italy)

cabirio.cautela@polimi.it 
michele.melazzini@polimi.it 
gianluca.carella@polimi.it 

Abstract 
The impact that design is having on managerial culture and practice is 
progressively influencing the pedagogy and the learning path related to 
engineering courses. After the era of the “Project-Based Learning” paradigm 
(PBL) the attention of teachers and scholars is nowadays shifting on Strategic 
Design and Design Thinking pedagogy. How the basic principles of Design 
Thinking can be transferred in those educational contexts where an increasing 
interdependence between design and management is occurring? What are the 
main learning takes away that management engineering students are more able 
to absorb and what the difficulties to face in a strategic design studio? What 
“design tools” mainly enhance creative leaps in a project?  To address that 
questions an exploratory inquiry on 54 students involved in a Strategic Design 
course placed in a Management Engineering Master Degree has been run. 
Results derived through the use of descriptive statistics show that management 
engineering students from a Strategic Design studio mainly grasp – as major 
takes away - the framing/reframing logics, the visual thinking abilities and the 
knowledge to explore user experience and context. Moreover framing/reframing 
the design problem represents even the most difficult capability to learn jointly 
with the visual representation of business idea and the impulse to propose new 
solutions. Finally – according to the results - students consider developmental 
tools as customer journey, service blueprint and offering map – placed in the 
middle-final part of the creative process - more oriented to create creative leaps 
and to search for alternative solutions.  

Author keywords 

PBL; Design teaching; Design Thinking; Strategic design studio 
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Introduction 

In the field of engineering education different changes and landslides occurred. 

After stressing analytical capabilities to tackle with complex problems according 
to deterministic and sophisticated analysis project management and design 
related logics have been introduced. The more the innovation pervades 
engineering and management studies the more analytical skills – oriented to 
create deepened status-quo pictures – risk to be a limited asset. Engineering 
project and project management need holistic thinking, proposition capabilities, 
abilities to come outside the project field in order to grasp possible stimuli and 
insights.  

A vast literature saw in Project-Based Learning (PBL) a first source to enrich 
engineering culture (Blumenfeld et al., 1991; Thomas, 2000; Stepien and 
Gallagher, 1993). Be trained in a project environment means to set goals, to 
decide the path, to accept risk and serendipity, to embrace complexity and 
ambiguity, to play with non-school like situations that can be prototyped and 
tested in real setting. This literature – mainly placed in 80ies and 90ies – was 
specifically oriented to the “hard engineering” domains – as mechanics, 
chemistry, ICT – in order to improve the proposition capabilities and the project 
management abilities.  

Nowadays the success of new engineering fields – not typically linked to the 
“hard sciences” – as management engineering and the emergence of new 
paradigms of teaching derived by the design culture – as Design Thinking for 
instance - are posing new challenges and questions about new forms of 
pedagogies in design (Glen et al., 2015). 

Specifically teaching design in management engineering or wider managerial 
contexts, cannot replicate the same assumptions and logics of PBL for different 
reasons and emerging factors. 

First, management and design both share a typical attention to the final user. 
Through marketing from one side, through the Human-Centred approach by the 
other, they both share a common point of view in identifying the final receiver 
of the solution to a specific problem (Veryzer and Borja de Mozota, 2005). 

Moreover, management studies are abandoning the old managerial patterns and 
certainties (…) in favour of a less paradigmatic view that deals with ambiguous 
problems, with the stating of hypothesis about what user consider or not value, 
with principles such as learning from failure, or testing assumptions and 
business hypothesis through “minimum viable products” (Ries, 2011).    

This field that comes under the hat of entrepreneurship – if related to the 
creation of new ventures – or under the hat of intrapreneurship – if linked to 
the creation of spin-off and new business in incumbent companies - is 
approaching managerial culture to design domain.  

Finally Design Thinking is a new paradigm that embeds new principles and 
practice to drive innovation in product-service, but even in organizational 
behaviours and people mindset (Cross, 2011; Elsbach and Stigliani, 2018).  
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So, which kind of design pedagogy principles can serve the learning of 
management engineering students? What are the main learning points and 
difficulties that management engineering students face in experiencing a 
strategic design course? Which design skills they consider as complementary to 
the ones they already handle? And finally, which tools they consider as more 
fertile to provide creative insights?  

To address that questions – in order to lay the foundations of a new design 
pedagogy specifically oriented to management students – an exploratory on 
field research has been run. Foundational questions about the learning take 
away, the main difficulties faced, the complementary skills and the logics to 
employ design tools have been submitted to 54 students in a Strategic Design 
studio placed within the Management Engineering Master Degree at Politecnico 
di Milano. 

Descriptive statistics have been used to generate results and discuss insights. 

Findings show what are the main learning points, the difficulties faced and the 
tools that enabled creative leaps in the project.  

The article is divided into five main parts. Following, the theoretical background 
expresses how the consolidated PBL paradigm needs a refresh in light of the 
emerging factors that relate with the strict occurring integration between design 
and managerial culture. The methodology follows, expressing how the research 
design has been conceived. Later, results analysis shows the areas of inquiry 
and the main derived data. A discussion follows where the traits of the 
foundation of new pedagogy for design for management are depicted. 
Conclusion at the end shows the main remarks for future avenues in research 
about design teaching and the article limits.   

Theoretical background 
Literature about Project Based Learning (PBL) has been consolidated clarifying 
the teaching strategy and the main learning logics. Specifically, PBL is 
considered a comprehensive approach to classroom teaching and learning that 
is conceived to engage students in investigation of authentic and novel problems 
(Blumenfeld et al., 1991; Barron et al., 1998). In PBL, the project is the central 
teaching strategy where students encounter and learn the central concepts of 
the discipline via the project (Thomas, 2000). The definition of the project (for 
students) must "be crafted in order to make a connection between activities and 
the underlying conceptual knowledge that one might hope to foster" 
(Blumenfeld et al., 1991). This is usually done with a "driving question" or an 
ill-defined problem (Stepien and Gallagher, 1993). Projects indeed involve 
students in a constructive investigation process, where this is considered as a 
goal directed process that involves inquiry, knowledge building, and resolution. 
Investigations include design, decision-making, problem-finding, problem-
solving, discovery, or model-building processes. But, in order to be considered 
as a PBL activity, the central activities of the project must involve the 
transformation and construction of knowledge. The main literature considers 
projects as student-driven to some significant degree, where students challenge 
concepts as autonomy, choice, unsupervised work time, and responsibility. In 
order to improve the knowledge acquisition, literature states that projects have 
to be realistic, not school-like, embodying characteristics that give them a 
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feeling of authenticity. On the other hand, literature highlighted other learning 
impacting factors that include the topic, the given tasks, the roles that students 
play, the context within which they work, the collaborators who work with 
students on the project, the products that are produced, the audience for the 
project's products, or the criteria by which the products or performances are 
judged. Finally factors that affect motivation have been widely investigated: the 
interest and value students attribute to the problem and elements in projects; 
tasks should be varied and include novel elements, the problem has to be 
authentic and challenging, moreover projects need a closure sense, so that 
concepts should be materialized in form of artifacts (Malone & Lepper, 2005). 
Looking at the academic journal nature – as Journal of Engineering Education, 
Higher Education Research and Development, Australasian Journal of 
Engineering – that dedicated much emphasis to PBL and to the key reported 
messages, PBL literature seems to mainly address engineering students and the 
engineering schools educational needs mainly related to the “hard engineering 
sciences” such as civil, mechanical, chemistry, ICT. After years of engineering 
teaching mainly centered on developing analytical skills and problem solving 
mostly related to clear cut domains, some scholars pinpointed a relative failure 
of such capabilities in facing ambiguous problems, or in exiting from Euclidean 
rationale in approaching holistic problems (Dym, Clive L., et al., 2005).    

Specifically, the main rationale of the introduction of PBL in hard engineering 
courses consisted in instilling proposition and design capabilities in students 
whose habits in learning related with analytical problem, given clear constraints, 
orientation to reach unique solution even for wide scale problems. 

Nevertheless, while the main academic contributions about PBL dated 80ies and 
90ies, recently design teaching is attracting scholars and expert attention, 
partially integrating, strengthening or replacing PBL pedagogies (Dym, Clive L., 
et al., 2005). Specifically, Design Thinking – in academic research debate as in 
teaching – is becoming a paradigmatic approach oriented to purse innovation 
combining creative abilities with intuitive ones, deepening the empathy with the 
user, enabling discussion and consensus through visual thinking, replacing 
deduction and inductive reasoning with abduction, leveraging specifically “how 
might be” questions and “what-if” (Martin, 2009; Brown, 2008; Liedtka, 2011; 
Liedtka and Ogilvie, 2011). 

After the fertile experience at Stanford – with the D.School – where students 
enrolled in all the degrees and Masters can be engaged in single or bundled 
courses to increase their “designerly way of knowing” (Cross, 2001; 2006), 
different highly ranked Management Schools (as INSEAD, MIP-Politecnico di 
Milano, Antwerp, Saint Gallen, Harvard Business School) are integrating in MBAs 
programs design related entire streams, labs or single courses. In a recent 
theoretical work, Glen et al. (2015) - investigating Design Thinking teaching in 
business schools - reflect the more general movement in education away from 
an over-dependence on passive teaching approaches, towards more active 
problem-based learning. These authors reinforce the benefits of Design Thinking 
teaching for management students pinpointing how it fosters the ability to work 
through the innovation process, the ability to work with multidimensional 
contexts and solutions associated with active engagement in real-world 
situations, the learning through using specific tools, the development of 
interpersonal skills relating to team working. If the integration of design related 
contents through design teaching techniques and pedagogies is assumed to 



Cumulus Conference Proceedings Rovaniemi 2019

 AROUND THE CAMPFIRE – Resilience and Intelligence

338

enrich and strengthen the cultural background and the soft skills of management 
students, there continue to be a poor understanding about the main “take away” 
and the difficulties students face, joint to the benefits and the limits that the 
“tools based learning” embedded in DT pedagogy, presents. 

Therefore, given a lack of evidence in last contributions about design teaching 
in non-design educational contexts, the article aims to fill that gap running a 
quantitative on-field analysis. 

Methodology 
This paper is based on the results of a survey conducted on students enrolled in 
Management Engineering Master Degree at Politecnico di Milano, specifically 
related to “Design management, entrepreneurship and innovation” stream. In 
particular, the empirical study was conducted during the 15 ECTS credits course 
“Design Management Lab” that represents the final studio. The course’ challenge 
consists to develop an innovative project, with a brief provided by a company, 
using both managerial and design theories and tools oriented to create novel 
solution of product-service. The brief in this course is provided by NTT Data that 
asked students to find novel applications through design about a new sensoring 
technology. 

The Design Management Lab taken in this study is a journey aimed at 
developing capabilities and skills to handle design-driven innovation, to manage 
design-related tradeoffs, to mold scenarios of innovation and configure new 
product-service systems and business models, focusing in particular on three 
main learning outcomes: 

- trends and scenario board: where students are evaluated for their capability
to identify technology, social and cultural changing factors that affect the
framing, the completion and the reframing of the strategic brief;

- user analysis board: where students are evaluated for the depth of articulating
user needs/characteristics/attitudes and the capability to represent and
visualize "personas" according to concise and appealing frames;

- new business ideas development: where students are assessed on their
capability to identify promising business lines and embedding that ideas in
compelling storytelling.

The learning outcomes are reached through lectures on themes from both 
Managerial and Design fields, presentations and explanations of the most 
important design tools needed to address the course and a project conducted in 
teams, where students have to properly manage the previous presented 
contents.  

A questionnaire characterized by 4 main areas of inquiry has been submitted at 
the end of the entire course to 54 students composed by 32 males and 22 
females.  

Given the aim of the study the investigated areas were: 
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- primary learning take-away of the students;
- complementary skills to management engineering background of the 

students;
- the level of difficulties associated to the different phases of the project 

development;
- the contribution of the design tools adopted in generating creative leaps and 

overcoming creativity blocks.

Each question was provided with multiple fixed choices, ranging from 3 to 10 
possible answers depending on the investigated area. 

All the answers were collected in a .xls file in order to create descriptive statistics 
graph for each area of inquiry (Hays, 1973).  

All the results were collected through histograms and were discussed by a team 
of two researchers and two Professors. After a first-hand discussion the research 
team invited two external researchers in order to freeze insights and provide 
further comments to the statistics results.  

Results analysis 
The analysis has been developed submitting a multiple choices questionnaire to 
the descripted sample of students. The approach used for posing and than 
scaling the responses is the likert scale approach; the scale is articulated in a 
range from 1 to 5 as parameters of evaluation, where the lowest represents the 
poor presence of the investigated aspect and the highest stands for the high 
presence of it. For each area of inquiry analysed through one dedicated 
question, only the results of those answers/graphs which present a valuable 
variance from most significant values (4-5) and lowest ones are commented. 
The full script of the questionnaire is attached in Annex to this paper.  

Regarding the first area of inquiry, that relates with the main “learning 
takeaway” the 63% (34) of students highly evaluate the aspect of deepening 
what user experiences in real context (figure 1). Therefore, the 64% (35) of 
students assess positively the process of reframing the problem by searching 
for an alternative view. Moreover, one of the crucial take away consists in visual 
representing and communicating new ideas highly evaluated from the 76% (41) 
of students (figure 1). 
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Figure 1. Primary learning takeaway during the course. 
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Concerning the second area of inquiry, that relates with the “skills considered 
as complementary to the management engineering background” as happened 
in the first area of inquiry, the 76% (41) of the sample highly evaluates the 
process of reframing the problem by searching for an alternative view. It means 
they consider one of the main pillars of Design Thinking (Dorst, 2011) as one of 
the complementary add on their management background.  The 72% (39) of 
the sample of students, instead, highly assess the skill of visually representing 
and communicating new ideas (figure 2). In addition, one of the crucial skills 
seem to consist in empowering the impulse to ideate highly evaluated as crucial 
by the 72% (39) of the sample of students (figure 2). 

Figure 2. Complementary skills to management engineering background 
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About the third area of inquiry that analyses the “grade of difficulties associated 
to the single phase of the project development”, 74% (40) of students perceived 
as very critical the framing and reframing phase; only the 33% (18) of the 
sample evaluate as critical the scenario and use case development phase. The 
strategic design is perceived as critical from the 53% (29) of students (figure 
3). 

Figure 3. Grade of difficulties of the different phases of course and design process 

Regarding the fourth and last area of inquiry, that relates with “how much each 
of the adopted design tools contributed to generating creative leaps and 
overcoming creativity blocks” a high percentage of students highly evaluate 
those design tools adopted for developing the solutions: scenario building (67% 
-36), customer journey (70% -38), offering map (80% -43), and service 
blueprint (63% -34).
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Figure 4. Grade that the adopted design tools contributed to generating creative 
leaps and overcoming creativity blocks
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Discussion 
The results analysis tends to partially confirm established acquisitions that the 
main design teaching literature stated; on the other hand, new insights about 
teaching design in non-design students can be derived. 

First, the inquiry about the main “learning takes away” tends to pinpoint what 
non-design students –specifically management engineering students – tend to 
appreciate by design culture and Design Thinking. 

The highest acquisition is about visual representation. This acquisition seems to 
be in line with all the literature from the outside of design domain that sees in 
design a way of visual thinking that enables strategic reflexions and the 
searching for a common view (Gorb, 1990; Osterwalder and Pigneur, 2010). 

Moreover, the other highly appreciated learning point that leverages “reframing 
the problem by searching for alternative view” tend to suggest that 
management engineering students – used to face management problems with 
data analytics and deepening – saw in design culture a way to treat design 
problem area with other lens. More than going in depth, design is confirmed to 
be appreciated for the principles to tackle the problem from other angles, to add 
alternative perspectives, to play with metaphors in order to loosen the strong 
constraints of the problem and suggest possible weak links that could be 
promising (Dorst, 2011).  

The other learning area – relating to the user experience – reveals instead a 
specific aspect related to design teaching that enriches some specific knowledge 
that management engineering student usually handle. Specifically marketing 
teaching is used to transfer some constructs and models about user analysis. 
Actually, design adds to a systematic view of the user gained through marketing 
management peculiar aspects related to the user that deal with the user 
behaviour, with the use contexts and with some soft aspects that relate with the 
user lifestyles. Even here some graphic user representations embedded in mood 
board expressing the user lifestyle, the objects that surrounds her life, the 
storytelling through “personas”, intended as a visual portrait that holds the 
personal life and the personal belongings in a canvas – provide the soft side of 
the user analytics that marketing for a long time neglected (Carson, 2001). 

The second inquiry area deals with the skills that students considered as 
complementary to their “native” background centred on managerial sciences. 
Here if reframing abilities and the visual representation are confirmed to be 
additive and complementary to their previous knowledge ground, a focal 
attention stems from “the impulse to ideate” that they highlight as a 
complementary. This finding shows how management engineering domain – 
without design courses – risks to create future managers with strong capabilities 
to create meaningful analytical frames but characterized by poor proposition 
capabilities. In other words, management engineering students are able to 
create a full picture – made by data and insights - of an innovation or strategic 
problem – the problem space area (Dorst and Cross, 2011) - but they seem to 
be stuck when they should propose exit avenues by the problem-space depicting 
some promising solutions – the solution space area (Dorst and Cross, 2001) to 
say. 
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In this sense visual representation and visual thinking act as a crucial support 
in the process of decision making: the capability of visualize data and knolwdge 
in different phases of the project has been adopted by management engineering 
students to depict solutions in form of visual synthesis derived by the complex 
process of analysis. Thus, visual thinking stands as a link between the problem 
space area and the solution space one (Dorst and Cross, 2011).  

Here, going beyond the finding itself, it seems that the integration of design in 
management background acts as a sort of cure for the “paralysis by analysis” 
paradox that usually managers experience in facing problems that provide the 
creation of novel goods or processes (Langley, 1995).  

By the third area of inquiry – instead – it results that the framing and reframing 
phase have been “suffered” as the most critical phase. This finding does not 
seem to be counterintuitive. As anticipated management engineering 
background tends to split a problem in sub-areas and to accommodate a 
possible solution for each problematic sub-area. This is quite opposite to what 
happen in design thinking and culture where the problem is seen in its 
ambiguity, working on the border, emphasising the holistic soul of it. Moreover, 
reframing an innovation problem means even in certain moments to provide 
weak interpretation or suggesting with the alternative perspective of the 
problem itself possible avenues to solution. As recommended in literature there 
are overlapping areas and moments between the problem-space and the 
solution-space (Dorst and Cross, 2011). On the other hand, there’s something 
to say about managerial culture that is going completely in the direction of 
Design Thinking. The advent and the raising attention in the entrepreneurship 
are contributing to approaching progressively managerial culture to design 
thinking. As in Design Thinking, as matter of fact, even entrepreneurship follows 
some abductive reasoning, develops propositions in terms of “what-if”, tends to 
reframe the problems fixing some assumptions and advancing operative 
hypothesis to test, until leveraging on the building of Minimum Viable Products 
that mimic the prototyping rules very common in design domain (Ries, 2011). 
This enrichment of the managerial culture made by the entrepreneurship 
domain– in other words – tends to approach further management to design. 
After all, a common ground that pertains the relationship between Design 
Thinking and lean entrepreneurship is growing faster (Nielsen and Stovang, 
2015).  

Lastly the findings related to the contribution of design tools to creative leaps 
tend to suggest some novel insights respect to the consolidated literature. 

Design Thinking is taught through the employment of tools of different nature: 
tools to instil creativity, representation tools, development tools, (Stickdorn et 
al. 2010). It’s quite surprising that according to the findings shown above the 
tools acknowledged as more effective for generating creative leaps have been 
tools placed in the late developmental phase and not in the framing/reframing 
phase, at the beginning of the entire creative process. 

Some hints can be advanced. First, iterative logics of Design Thinking imposes 
to search creative leaps not just at the beginning, but since the beginning to the 
end and vice versa, in a recursive loop. It means that they fully absorbed the 
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iteration logics to arrive at the end of the process to question and reconsider 
the first assumptions. 

Moreover - even accepting the fact that the major concentration of design tools 
lies in the solutioning part of the DT process and not in the “problem context” 
arena – design teaching could reconsider the use of tools loosening some 
taxonomies and some phase allocation that tend to inhibit the real potentialities. 
In other words, the same design tools can be employed according to different 
ends. Leaving apart the scenario building map where the aim to represent future 
course of action is almost fixed, tools as a customer journey or a service 
blueprint can be leveraged to represent “as is” situation searching for insights 
or to represent a “to be” situation. The conducted study strengthens the point 
that design tools can be versatile and that its use can be suggested by the 
contingencies and by the on-going evaluation. After a first round where a not 
satisfactory creative result has been reached, making iteration does not means 
to repeat everything again – one more time – but contrarily to change the way 
tools are used and insights generated.  

This is coupled even with an additional aspect: when a new experience or a new 
product-service is represented in detail insights about new changes - that can 
be incremental or even radical - emerge. Developmental tools – pinpointing 
detailed aspects – can generate doubts, questions and cues useful even for 
restarting a reframing phase. Moreover, the results suggest that fundamentally 
the creative leaps can be generated seeing at the user experience and/or to the 
structure of the offering (in form of bundle structure or process).    

Conclusion 
The article tries to increase the understanding of design teaching in educational 
environment far – until few years ago – respect to the design culture. 

Design teaching is changing overall for different reasons. The old paradigm of 
PBL is being enriched by different factors that affects both engineering and 
design education. The raising attention for Design Thinking by engineering and 
managerial sides is creating novel conditions and pedagogies in design. Design 
is not anymore, a sort of foreign body respect to the field of engineering and 
management. Far to be recognized as a limited territory where to learn product 
semiotics and aesthetics, design is nowadays being acknowledged as a pillar in 
the theory of innovation able to influence managerial and engineering decision 
making, the organization culture and behaviour, the people mind-set (Elsbach 
and Stigliani, 2018; Cross, 2011; Kelley and Kelley, 2013). With the diffusion of 
design courses and streams in Business Schools and Management studies, 
design itself seems to change its own original skin. The integration between 
technological issues – driven by the digital transformation – with the boosting 
of entrepreneurial issues in management agenda imposes new forms and new 
lens to teach design in non-design contexts, with an integrative pedagogy 
model.  

The classical scope of design related to objects shifted to service, organizational 
process, business model (Osterwalder and Pigneur, 2010). The more design 
enters the classical managerial scopes, the more design is influenced by 
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constructs and principles related to organizational frame. On the other hand, 
management teaching is absorbing many logics from design teaching changing 
the classical pedagogical pillar. The introduction of Lab and Workshop, the 
inclusion of prototyping and testing logics, the adoption of problem reframing 
exercise represents the text of an integrated territory where it will be quite 
difficult – in the short run – distinguishing design from management pedagogy. 

Given this increasing integration, next steps in research should explore not the 
integration happened between two domains, but a new integrative pedagogy 
and teaching ground made by novel derived principles and practices.  

The learning points, the difficulties that management engineering students face 
to learn design thinking and the complementary skills leveraged to learn design 
thinking shown in the present article open new insights to explore a hybrid 
territory that is owned neither by design neither by management.  

Lastly, the article is not immune by limits. Some highlighted results can be 
biased by the kind of design challenge, by the structure of the course, by the 
tutor mind-sets and teaching abilities. Additional question in future researches 
could mitigate those biases naturally connected to on field researches in 
teaching scope.  

References 

Barron, B. J. S., Schwartz, D. L., Vye, N. J., Moore, A., Petrosino, A., Zech, L., 
& Bransford, J. D. (1998). Doing With Understanding: Lessons From 
Research on Problem- and Project-Based Learning. Journal of the Learning 
Sciences, 7(3–4), 271–311.  

Blumenfeld, P. C., Soloway, E., Marx, R. W., Krajcik, J. S., Guzdial, M., & 
Palincsar, A. (1991). Motivating Project-Based Learning: Sustaining the 
Doing, Supporting the Learning. Educational Psychologist, 26(3–4), 369–
398.  

Brown, T. (2008). Design Thinking. Harvard business review. 86. 84-92, 141. 

Carson, D., Gilmore, A., Perry, C., & Gronhaug, K. (2001). Qualitative 
Marketing Research. SAGE. 

Cross, N. (2001). Designerly Ways of Knowing: Design Discipline Versus 
Design Science. Design Issues, 17(3), 49–55. 

Cross, N. (2006). Designerly Ways of Knowing. London: Springer-Verlag. 

Cross, N. (2011). Design Thinking: Understanding How Designers Think and 
Work (1 edition). Berg Publishers. 

Dorst, K. (2011). The core of ‘design thinking’ and its application. Design 
Studies, 32(6), 521–532. 

Dym, C. L. (2005). Engineering Design Thinking, Teaching, and Learning, 19. 

Elsbach, K. D., & Stigliani, I. (2018). Design Thinking and Organizational 
Culture: A Review and Framework for Future Research. Journal of 
Management, 44(6), 2274–2306.  



Cumulus Conference Proceedings Rovaniemi 2019

 AROUND THE CAMPFIRE – Resilience and Intelligence

348

Glen, R., Suciu, C., Baughn, C. C., & Anson, R. (2015). Teaching design 
thinking in business schools. The International Journal of Management 
Education, 13(2), 182–192.  

Gorb, P. (1990). Design Management: Papers from the London Business 
School. Van Nostrand Reinhold. 

Hays, W. L. (1973). Statistics for the social sciences. Holt, Rinehart and 
Winston. 

Kelley, T., & Kelley, D. (2013). Creative Confidence: Unleashing the Creative 
Potential Within Us All. Crown Publishing Group. 

Langley, A. (1995). Between 'Paralysis by Analysis' and 'Extinction by Instinct'. 
Long Range Planning. 28. 

Liedtka, J. (2011). Learning to use design thinking tools for successful 
innovation. Strategy & Leadership, 39(5), 13–19. 

Liedtka, J., & Ogilvie, T. (2011). Designing for Growth: A Design Thinking Tool 
Kit for Managers. Columbia University Press. 

Martin, R., & Martin, R. L. (2009). The Design of Business: Why Design 
Thinking is the Next Competitive Advantage. Harvard Business Press. 

Malone, Thomas & Lepper, Mark. (2005). Making learning fun: A taxonomy of 
intrinsic motivations for learning. Making Learning Fun: A Taxonomy of 
Intrinsic Motivations for Learning. 3.  

Nielsen, Suna & Stovang, Pia. (2015). DesUni: university entrepreneurship 
education through design thinking. Education + Training. 

Osterwalder, A., & Pigneur, Y. (2010). Business Model Generation: A 
Handbook for Visionaries, Game Changers, and Challengers. Wiley. 

Ries, E. (2011). The Lean Startup: How Today’s Entrepreneurs Use Continuous 
Innovation to Create Radically Successful Businesses. Crown Publishing 
Group. 

Stepien, W., & Gallagher, S. (1993). Problem-Based Learning: As Authentic as 
It Gets. Educational Leadership, 50(7), 25–28. 

Stickdorn, M. (2010). This is Service Design Thinking: Basics, Tools, Cases. 
Consortium Book Sales & Dist. 

Thomas, J. (2000). A Review of Research on Project-Based Learning. 

Veryzer, R. W., & Mozota, B. B. de. (2005). The Impact of User-Oriented 
Design on New Product Development: An Examination of Fundamental 
Relationships*. Journal of Product Innovation Management, 22(2), 128–
143.



Cumulus Conference Proceedings Rovaniemi 2019

 AROUND THE CAMPFIRE – Resilience and Intelligence

349

ANNEX – Full questionnaire – Questions and answers 

Teaching strategic design to management engineering students 

This questionnaire aims to better understand how the DML course improved 
your knowledge and increased your skills through the learning project HITOE. 
Feel free to answer to the questions below with the maximum sincerity and 
fairness. Answers are reported with multiple choices. 
The data we are collecting will be probably used only for scientific purposes, 
such as writing academic reports or articles on journals. Thank you in advance 
for your participation. 

1) In reflecting on the end of the course, what are your primary
learning “take aways” from the DML experience:
Evaluate from 1 to 5 (1= very low; 5 =very high) each of the indicator
related to your didactic experience.

� framing and setting a problem systemically or multiple perspectives 

� reframing the problem by searching for an alternative views 

� deepening what the user experiences with enablers – technology, 
people, places, …. 

� empowering the impulse to ideate 

� outlining and developing multiple potential solution concepts 

� deeping solutions with additional details – technical, financial, social, 

� visually representing and communicating new ideas 

� presenting ideas in front of a diverse audience 

2) Which of the following skills do you now consider as
“complementary” to your management engineering
background:
Evaluate from 1 to 5 (1= very low; 5 =very high) each of the indicator
related to your didactic experience.

� framing and setting a problem systemically or multiple perspectives 

� reframing the problem by searching for an alternative views 

� deepening what the user experiences with enablers – technology, 
people, places, 

� empowering the impulse to ideate 

� outlining and developing multiple potential solution concepts 

� deeping solutions with additional details – technical, financial, social, 

� visually representing and communicating new ideas 
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� presenting ideas in front of a diverse audience 

3) Try to identify the difficulties grade associated to the single
phase of the project development
Evaluate from 1 to 5 (1= VERY EASY; 5 =VERY CRITICAL) each of the
indicator related to your didactic experience.

� framing and reframing 

� scenario and use case development 

� strategic design 

4) Please identify how much each of the following design tools
contributed to generating creative leaps and overcoming
creativity blocks.
Evaluate from 1 to 5 (1= almost useless; 5 =useful and effective)
each of the indicator related to your didactic experience.

� Mindmap 

� User observation | interviews |questionnaire 

� Persona 

� Context map 

� Stakeholder map 

� Design scenario – scenario building 

� Offering map 

� Service blueprint 


