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Abstract 
 

Design thinking is a practice widely discussed in different fields of literature yet 

indefinite and controversial. Empirical evidence of the impacts that design thinking has 

within businesses is missing. This research investigates, among five categories of 

design thinking practices, which ones are used among practitioners. Moreover, the 

impact of these practices and of three moderators on creativity, one of design thinking’s 

most relevant outputs, is empirically assessed. Results of the exploratory analyses 

prove that different practices have different effects on creative self-efficacy and 

creative problem-solving capacity, the two creativity measures included in the study, 

suggesting that further research is needed to better understand the benefits of design 

thinking.  
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[W]hat many people call ‘impossible’ may actually only be a limitation of imagination 

that can be overcome by better design thinking. 

Richard Buchanan – 1992 

 
 

1. Introduction 
 

After years of discussions in the design field, design thinking was officially introduced 

in the management discourse in 2008, when Tim Brown, IDEO’s CEO, published an 

article with the homonymous title. From then on, everyone using design thinking and 

noting its potential tried to describe and define the concept based on experience and 

success stories. The result of this is an unclear conceptualization of the term, of its 

components and even its effectiveness is doubted. Empirical support is largely 

missing. This research thesis aims at providing evidence of the relation that exists 

between design thinking and a characteristic that is highly valued in many business 

areas: creativity. In particular, the relationship between two design thinking paradigms 

related to creativity and design thinking practices is assessed.  

Before explaining what design thinking is, a brief introduction focusing on design and 

its fuzziness helps understanding some of the intrinsic problems of the definition of 

design thinking. The first section of the report, then, summarizes how design thinking 

has been defined both in the design and in the management discourse. Follows an 

overview and categorization of the practices that are used in the design thinking 

process. Then, a section is dedicated to explaining what the impacts of design thinking 

are, both in the business field as in others, especially focusing on creativity. The 

“Method” section is where the analysis conducted is introduced in greater details, 

presenting the setting and procedure adopted, the measures used to quantify variables 

and the description of the respondents’ sample. The steps performed in the analysis 

are then outlined and outputs reported. Results are discussed right after, followed by 
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a summarization of the contributions and implications of this study. Finally, a section 

on limitations of the study and suggestion for further research is included. 

 

“Design is to design a design to produce a design” (Heskett, 2002). It is beautifully 

immediate, after reading John Heskett’s statement, that the term “design” is much 

more complex than what one usually thinks. It is common to come across this word in 

the average everyday-life and, most of the times, its meaning comes without the need 

of explanation. This may seem surprising after reading Heskett’s quote, but the 

fuzziness and yet immediateness of “design” is part of its power, as well as of its 

complexity. “Design” can, in fact, mean “to do or plan (something) with a specific 

purpose in mind”, to “decide upon the look and functioning of (a building, garment, or 

other object), by making a detailed drawing of it”, or, as a noun, refer to “a plan or 

drawing produced to show the look and function or workings of a building, garment, or 

other object before it is made”, “the art or action of conceiving of and producing a plan 

or drawing of something before it is made”, “the arrangement of the features of an 

artefact, as produced from following a plan or drawing”, “a decorative pattern”, or, 

finally, the “purpose or planning that exists behind an action, fact, or object” (Google 

Dictionary). In the case of Heskett’s quote, “design” first refers to the general concept, 

then to the process, then to a concept, and at last to a final product. 

Design is everywhere. Indeed, many have stressed the inherence of design within 

human condition. For example, Herbert Simon, in his book “The Sciences of the 

Artificial”, states that “everyone designs who devises courses of action aimed at 

changing existing situations into preferred ones” (Simon, 1968). He suggests that any 

person is undergoing a process of designing even by simply thinking about changing 

something. Others believe that design is a natural ability of humans that use materials 

to satisfy their needs (Buchanan, 1995), an activity that we all do to some extent 

(Lawson, 1980), or again point out that every experience of our contemporary life is 

shaped by design (Buchanan, 1992) and we are therefore immersed in it. In order to 
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prevent misunderstandings, the context in which “design” is considered is usually 

specified. There are, indeed, different design disciplines such as graphic design, 

fashion design, architectural design, product design, etc. but also engineering design, 

biological design, software design, and many others. The word “design” has a different 

connotation for practitioners of different disciplines. Moreover, “design connotes 

different qualities depending on the country” (Kotler & Rath, 2007). For example, Italian 

design is known for being elegant while Danish design is more functionalistic. Not only 

this, but also the process of design undergone by the same person can differ 

depending on the context. Design can be understood as a situated act (Suwa et al., 

2000), meaning that the environment influences the design process. 

Because of its intrinsic indefiniteness, “design” is a very versatile concept that has been 

applied to various disciplines and fields and that is often paired with another term that 

specifies which aspect of the concept is being taken into consideration. In this 

research, the focus will be on design thinking. 

 

2. The Meaning of Design Thinking 
 

If “design” is a rather indefinite term, “design thinking” is indefiniteness for 

antonomasia. The term was probably first used in the book “Systematic Method for 

Designers” by L. Bruce Archer, a mechanical engineer that wrote about the importance 

of considering the design process as a knowledge-based process in which to 

incorporate know-how from other disciplines. It began to be used in the early ‘60s, 

when researchers started wondering how the process of design could be improved. In 

the late ‘70s and ‘80s in was used explicitly in works of authors such as Lawson (1980) 

or Rowe (1987). In the first years of the new millennium, the “design thinking” concept 

started to be applied in fields other than design, its popularity increased and 

discussions about its meaning continued and expanded to encompass a wider range 

of disciplines.  
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Generally, “design thinking” indicates a way of approaching issues leveraging mental 

processes, attitudes and tools that typically come from the design field. No commonly 

shared definition exists; on the contrary, it seems that its meaning is adapted to the 

situation, environment and specific need of whoever uses it. To mention a few, some 

of the major representatives of the design thinking discourse define it as: “a discipline 

that uses the designer’s sensibility and methods to match people’s needs with what is 

technologically feasible and what a viable business strategy can convert into customer 

value and market opportunity” (Brown, 2008); “applying a designer’s sensibility and 

methods to problem solving, no matter what the problem is” (Lockwood, 2010); 

“approaching managerial problems as designers approach design problems” (Dunne 

& Martin, 2006). As we can already understand from this three exemplificatory 

definitions, one of the fields in which design thinking is mostly discussed is business. 

Many researchers tend, in fact, to divide the discourse about design into two 

subgroups: one, focused on the academic meaning of the term, tied to the field of 

design itself; the other developing from other disciplines, especially business (Kimbell, 

2009; Hassi & Laakso, 2011; Johansson-Sköldberg et al., 2013). For the purpose of 

this research, the focus will specifically be on the “business subgroup”. Nevertheless, 

a brief overview of the most important literature in the two most relevant design thinking 

fields will be helpful for understanding the span of the practice. Following the 

nomenclature given by Johansson-Sköldberg et al. (ibid.), “designerly thinking” will 

indicate the design perspective, while “design thinking” the business one. 

 

What Johansson-Sköldberg et al. refer to with “designerly thinking” is the purely 

academic research in the design field or other fields related to it, such as architecture, 

aimed at understanding and communicating, especially to students. Both Rowe and 

Lawson, already mentioned as early adopters of the term “design thinking”, belong to 

this group of researchers and the late ‘70s can be considered the years when 

designerly thinking research was born. Johansson-Sköldberg et al. classify the 
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discourse into five sub-categories differentiated based on how design thinking is 

interpreted: as the creation of artefacts, as a reflexive practice, as a problem-solving 

activity, as a way of reasoning/making sense of things, and as creation of meanings 

(ibid., 2013). Lucy Kimbell follows instead the historical development of design thinking 

studies from their focus on form and the design object, to the “Design Methods” 

movement studying what designers do and how they think, until the more recent 

conception of design as a social aspect and a situated act of approaching problems 

(ibid., 2009). 

In both of these literature review papers, the relative importance of some authors 

compared to others in shaping the design discourse is clear. In particular, Herbert 

Simon is considered one of the fathers of design research who, never mentioning 

“design thinking”, revolutionized the approach to the discipline with his book “The 

Sciences of the Artificial” (1968) in which he considers design as an act of creating, 

dealing with what does not yet exist and not with objects and forms anymore. Donald 

Schön, instead, in “The Reflective Practitioner” (1983), took a practice-based focus 

and recognized the role of “reflective practitioners”, that is to say those who need 

different techniques than scientific processes and analytical thinking, who practice 

“reflection-in-action” based on their judgement in order to solve problems in their work 

field. Cross, Lawson and Rowe also adopt a practice-based focus: Cross (2011) 

exploited the concept of “reflection-in-action” to explain what guides “intuitive” behavior 

in practical contexts; Lawson (1980) presented the design process undergone by 

designers as a negotiation between problems and solutions, applying it to various 

processes each with specific steps; finally, Rowe (1987), through the examination of 3 

case studies of designers in action, searches for patterns explaining their interior 

situational logic and their decision-making process. Last but not least, Richard 

Buchanan was the first researcher that considered design thinking as an intellectual 

approach to problems rather than viewing it as a designers’ way of thinking. In his 

essay “Wicked problems in Design thinking” (1992), he suggests that design problems 
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are “wicked”, or indeterminate, and presents the doctrine of placements, as opposed 

to categories, as means that should be used to generate new ideas, and the “wicked 

problem approach” (Rittel & Webber, 1973) as an alternative to the step-by-step 

models developed up to that time. 

Even if the most relevant literature about designerly thinking appears to have been 

carried out in the years when debate about the topic was just starting and despite the 

shift in research field of the 21st century, design academics are still developing new 

theories about the topic. Examples of further research direction can be found in 

Hatchuel and Weil (2003), Suwa, Gero, and Purcell (2000), Krippendorff (2006), and 

Dorst (2006; 2010; 2011). For Hatchuel and Weil, “design is a reasoning activity that 

starts with a concept about a partially unknown object and attempts to expand it into 

other concepts and/or new knowledge” (Razzouk & Shute, 2012). Suwa, Gero, and 

Purcell view design as a “situated act”, meaning that the environment in which a 

designer finds himself can provoke unexpected discoveries (e.g. new perceptions) 

which are the driving force for invention (ibid., 2000). Klaus Krippendorff takes a 

semantic viewpoint on design, arguing that the meaning of any design product is what 

really matters, not the object itself (ibid., 2006). Kees Dorst, instead, firstly focuses 

again on the structure of problems, claiming that “the ill-strucuredeness of a problem 

depends on the solution methods that are available to solve it” (ibid., 2006), stressing 

the importance of memory and experience for their interpretation, and defines design 

as “the resolution of paradoxes between discourses in a design situation” (ibid., 2006). 

In other publications, taking from Roozenburg and Eekels’ (1995) descriptions of 

different kinds of reasoning in the context of design, Dorst defines the role of deduction, 

induction, and abduction (ibid., 2010; 2011). In particular, he suggests that the second 

type of abduction, one where the only element known in the three-element equation 

describing a problem (“what+how=value”) is the value wanted, is the “core” of the 

design thinking reasoning and that, in order to find the two missing elements, it is 

important to investigate “themes” (e.g. the designer’s form of capturing a phenomenon) 
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and create new “frames” (e.g. the ways in which a designer “reads” a situation) (ibid., 

2011). 

 

On the other hand of the spectrum, the design thinking discourse developed in fields 

different from that of design, and especially within the management discourse, where 

design thinking is considered since the beginning as a method to approach innovation. 

As the need for creativity increased, managers started to see an opportunity for their 

business in the processes used by designers for finding solutions. All the literature 

belonging to this second branch of research deals with outlining processes, attitudes, 

methods and tools taken from design that can practically be employed in business and 

strategy at firms’ advantage. 

Even though it had already been suggested by designerly thinking authors that design 

processes could be applied to other fields (Simon, 1968; Schön, 1983; Boland & 

Collopy, 2004), it can be said that the most significant promoter of management-

applied design thinking is the company IDEO1. IDEO is a Californian design and 

consulting firm famous worldwide, even before the explosion of the design thinking 

discourse, for its inventions such as the Apple mouse or the Swiffer. IDEO wasn’t just 

one of the first companies explicitly using “design thinking”, it is also where some of 

the most important authors of the design thinking discourse work. It was founded in 

1991 by, among others, David Kelley, brother of Thomas Kelley, also working for IDEO. 

The latter is the author of the book titled “The Art of Innovation: Lessons in creativity 

from IDEO, America's leading design firm” (2001), in which he presents strategies used 

in the company that brought it to its great success, mentioning design thinking. The 

two brothers share some publications too. One example is the article “Reclaim Your 

Creative Confidence” (2012), in which the Kelley give advice on how to feel confident 

                                                 
1https://www.ideo.com  

https://www.ideo.com/
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with creativity by getting past the fear of the unknown, of being judged, of taking the 

first step and of losing control.  

Perhaps one of the most influential authors on the topic of design thinking is, however, 

Tim Brown. Currently IDEO’s CEO, Brown is always named as an expert of the topic. 

With his article “Design Thinking” (2008), he established one of the most cited definition 

of the term. In his publications, he brings up examples of processes used at IDEO to 

explain what design thinking is and how to work with it too. Surprisingly enough, not 

even Brown’s and the Kelley’s description of design thinking match well enough to 

identify one definition. Brown suggests that the process goes through 3 spaces: 

inspiration, ideation, and implementation (ibid., 2008); Tom Kelley, instead, outlines 

five specific steps of the process: understand, observe, visualize, evaluate and refine, 

implement (2001).   

Two important institutions largely contributing to the development of the design thinking 

discourse are the Stanford University’s Hasso Plattner Institute of Design, or d.school, 

and the Rotman School of Management. While the former was also founded by David 

Kelley, the latter is worth of mention because of Roger L. Martin. Martin, school dean 

from 1998 to 2013, is another important researcher of the design thinking topic. His 

publications are many and not just related to the business field (ibid., 2009; 2010; 

2011), but also to strategy (Lafley et al., 2013; 2012; Martin, 2014) and education 

(Dunne & Martin, 2006).  

Other authors that contributed to the design thinking discourses are Boland and 

Collopy, Matthew Holloway and Thomas Lockwood. Boland and Collopy (2004) get 

back to the idea that design thinking is about facing problems with the right attitude, 

which they define as “design attitude”, or “questioning the way the problem is 

represented” as opposed to a “decision attitude”, typically used in management, where 

the problem is taken as it is; Holloway (2009) applies design thinking to strategy and 

also stresses the importance of a 360°-degree view of the problem; finally, Lockwood, 

who was one of the first to examine design thinking outside the field of design, focuses 
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on thinking styles and characteristics that the design process should encompass (Carr 

et al., 2010; Cooper et al., 2009; Lockwood, 2010). 

In order to conclude the literature overview and to mention areas where the concept of 

design thinking has developed other than that of design and business, a couple of 

examples are presented of authors that apply it to services, social challenges, 

organization development, project management. Service design was born at the end 

of the 20th century and first introduced as a design discipline at Köln International 

School of Design in 1991. Instead of having as a final proposition a product, service 

design focuses on services. In the book “This is Service Design Thinking” (2011), 

service design thinking is said to be use-centered, co-creative, sequencing, 

evidencing, and holistic. Principles from design thinking are thus applied to services. 

They can also be effective in solving social issues as expressed through an example 

in the article “Design Thinking for Social Innovation” (2010). “Social challenges require 

systemic solutions that are grounded in the client’s or customer’s needs” (Brown & 

Wyatt, 2010) and therefore fit well with a design thinking approach. Lisa Meyer (2015), 

instead, compared organization development and design practitioners noting that both 

start their processes from a moment of dissatisfaction, and suggests that design 

thinking can be helpful because of its focus on the problem and on the end-users. 

Project management could also benefit from design thinking techniques because some 

projects don’t have clearly defined methods nor objectives, just a clear final value 

expected (Dijksterhuis & Silvius, 2017; Mahmoud-Jouini et al., 2016), and therefore 

require abductive reasoning to find the two missing elements of the problem equation. 

 

Although there exists abundant literature on design thinking, the concept still remains 

in great part indefinite and unclear and many researchers start to lament the lack of a 

narrower definition (Dorst, 2011) and of a link between the two types of discourses 

(Hassi & Laakso, 2011; Johansson-Sköldberg et al., 2013). The absence of a clearer 

definition, moreover, undermines the practice’s strength, relevance and credibility. 
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Other first supporters of the practice, on the contrary, especially in more recent years 

have started criticizing the linearity with which the process is often presented. Natasha 

Jen, for example, in her article “Design Thinking is B.S.” (2018), states that 

practitioners who follow a linear methodology-based way of working miss out on other 

possibilities and limit creativeness. Writer and professor Bruce Nussbaum is also 

concerned with the fossilization of design thinking into a merely “linear, gated, by-the-

book methodology” that managers and consulting agencies, exploiting its growing 

popularity, sell to companies (2011). Design thinking is therefore a widely discussed 

and very actual topic both in the design and the management discourse. Even if its 

definition is unclear, its uses are often defined and praised as beneficial. 
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3. Design Thinking Practices  
 

“While the term “Design Thinking” seems to allude to a common set of practices and a 

common theoretical matrix, the experts held ready an astonishing variety of 

understandings” (von Thienen et al., 2010). Design Thinking is a process that each 

company understands differently, adapting it to existing needs, goals and methods, 

and the literature alludes to several types of design thinking that organizations 

implement to achieve design outcomes (Chen & Venkatesh, 2013). For example: two 

of the most established design thinking communities have different views on design 

thinking already: at IDEO it is described as a 3-step process of which the phases are 

inspiration, ideation, and implementation; at the d.school the steps are 5: empathize, 

define, ideate, prototype, and test (Pradhan, 2017). Confusion increases as others 

suggest that even the steps considered at IDEO are 5, namely observation, 

brainstorming, rapid prototyping, refining, and implementation (Nussbaum, 2004). At 

Continuum, they divide the process into 3 steps that are discover insights, create, 

make it real (Liedtka, 2015). Sometimes it is simply described as a knowledge funnel 

(Martin, 2010; Leavy, 2010) and abductive reasoning (Meyer, 2015; Shearer, 2015), 

as a bridge between analysis and synthesis (Charles, 2007; Dubberly et al., 2008), or 

as a combination of different types of intelligences (Clark & Smith, 2008). Confusion 

increases even further when researchers try to list the practices that are used during 

the process. Jeanne Liedtka includes 5 elements when building her map of design 

thinking impact on innovation (2018), which are commitment to deep understanding of 

users’ needs, truly heterogeneous teams, dialogue-based conversations, multiple 

solutions winnowed through small bets, and creation of structured and facilitated 

processes. The same Liedtka, in 2011, presents a sequence of design thinking tools 

that starts with journey mapping and continues with value chain analysis, mind 

mapping, brainstorming, concept development, assumption testing, rapid prototyping, 

customer co-creation and ends with learning launch, all to be used along visualizing 
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(ibid., 2011); in 2014 she lists as common tools visualization, ethnography, sense-

making techniques, assumption surfacing, prototyping, co-creation and field 

experiments (ibid., 2014). In their study, Mahmoud-Jouini, Midler, and Silberzahn 

consider Liedtka’s tools as being visual or narrative elements, deep user 

understanding, structured collaborative work, assumptions identification, prototyping 

and field experiments (ibid., 2016); while Seidel and Fixson present design thinking as 

a combination of need-finding, brainstorming, and prototyping (ibid. 2013). Even if the 

practices and tools used seem to always be similar across researches and to imply the 

use of the same processes, there is no prescribed way to implement design thinking. 

These multiple interpretations are thought by some to potentially weaken the power of 

the practice (McCullagh, 2010). 

A thorough review of the design thinking literature and grouping of the various practices 

had been performed by Lotta Hassi and Miko Laakso in their 2011 paper. The two 

researchers conceptualized a framework that saw design thinking as comprising three 

elements: practices, thinking styles, and mentality (Appendix 1). Thinking styles and 

mentalities are respectively defined as “cognitive styles, methods of thinking and 

processing information” and “the orientation towards the work at hand, and the mental 

attitude with which the problems are approached and situations responded”. 

Therefore, while the latter refers to rather intrinsic personal characteristics, the former, 

can be acquired and learned. Practices, instead, are defined as “elements that are 

closely related to concrete activities, describing tangible approaches, ways of working, 

activities and the use of particular tools.” The categories of practices are five: human-

centered approach, thinking by doing, visualizing, combination of convergent and 

divergent approaches, and collaborative work style. For each category of practices, 

the authors list various methods and approaches that they take from literature and that 

believe can be grouped together. For human-centered approach, which they 

recognizes as being “one of the most prominently emphasized issues in design 

thinking”, they include the use of observational and ethnographic methods and 
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collaborative design; for thinking by doing, described as “the iterative and highly 

tangible approach favored by designers”, they include reflection-in-action and early 

and continuous prototyping; for visualizing, meant as “expressing oneself in media 

other than words and symbols” and seen as the dominant sensemaking mode of 

design thinking, they include visualization of intangible concepts, models and ideas; 

for combination of convergent and divergent approaches, which refers to “widening the 

scope and then moving towards a preferred solution by selection and synthesis”, 

creating alternatives is considered fundamental; lastly, collaborative work style is 

exemplified by “involving a wide range of stakeholders” or “using multidisciplinary 

teams”.  

Given that the framework was based on literature and that the categories created for 

the practices seemed differentiated and understandable, the same grouping was 

adopted for this research. Nevertheless, in order to clarify to respondents what was 

meant with every category, an exemplification of each type of practices was created 

adding more elements to those mentioned by Hassi and Laakso. Additional practices 

were taken from the review of articles, papers and books read before conducting the 

research. Every additional practice has been categorized based on the description 

given by the relative authors and following the logic used by Hassi and Laakso to form 

five categories. In order to select which practices to add, priority was given to more 

recent literature. For example: to the category of “human-centered approach” 

practices, customer co-creation (Liedtka et al., 2013) was added; to that of “thinking-

by-doing”, multiple solutions for interaction and testing (Liedtka, 2017), concept testing 

(Dalton & Kahute, 2016) and models creation (Kolko, 2015) were added; to 

“visualizing”, storytelling (Mootee, 2013) and personas and journey maps (Dalton & 

Kahute, 2016) were also listed; knowledge brokering (Chen & Venkatesh, 2013), 

assumption validation (Dalton & Kahute, 2016) and problem framing (Carlgren et al., 

2016) were added to “combination of divergent and convergent approaches”; and, 

finally, in “collaborative workstyle” were also included integrative thinking (Carlgren et 
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al., 2016) and heterogeneity of teams (Liedtka, 2017), together with others. In the 

following table the five practice categories and the elements included in the 

exemplification of each one of them will be presented, the last row reports how they 

were presented in the questionnaire submitted to respondents. 

 

Figure 1. Classification of Design Thinking Practices 

LITERATURE

Human-Centered 

Approach

Thinking-By-

Doing Visualizing

Combination of 

Convergent and 

Divergent 

Approaches

Collaborative Work-

Style

Hassi & Laakso, 

2011

people-based, user-

centered, 

empathizing, 

ethnography, 

observation

early and fast 

prototyping, fast 

learning, rapid 

iterative 

development cycles

visual approach, 

visualizing 

intangibles, visual 

thinking

ideation, pattern 

finding, creating 

multiple alternatives

multidisciplinary 

collaboration, 

involving many 

stakeholders, 

interdisciplinary 

teams

Chen et al., 2013
end-user focus

knowledge 

brokering

heterogeneity of 

teams

Liedtka, 2017

multiple solutions 

for real world 

intraction and 

experiemntation

emphasis on 

tangibility and 

visualization

Dalton et al., 2016

 concept and 

prototype testing

use of visual 

models (customer 

journey maps, 

personas)

insights and 

assumption 

validation

Liedtka, 2011 customer co-creation

Kolko, 2015

create models to 

examine problems

Carlgren et al., 

2016
problem framing integrative thinking

Fraser, 2007

in-depth holistic 

interviews

Lindeberg et al., 

2009

paraphrasing, 

associative network 

of knowledge

complementarity of 

team members

Liedtka et al., 2011
learning launch

Liedtka et al., 2013
personas metaphors

Meinel et al., 2011
need finding bodystorming

re-definition of the 

problem

Mootee, 2013 storytelling

Politecnico di 

Milano School of 

Management 

Researchers, 2018

observations within 

context

Minimum Viable 

Products
criticism

QUESTIONNAIRE 

EXAMPLES

empathizing, 

ethnographic 

research, within-

context observation, 

in-depth holistic 

interviews, need-

finding, end-user 

focus, customer co-

creation

concept testing, 

early and fast 

prototyping, rapid 

iterative 

development 

cycles, multiple 

solutions for 

interaction and 

testing, creation of 

models to examine 

problems, learning 

launch, 

bodystorming, 

Minimum Viable 

Products

visualizing 

intangibles, visual 

thinking, 

emphasis on 

tangibility, use of 

tools such as 

journey maps and 

personas, 

storytelling

ideation, pattern 

finding, problem 

framing and 

redefinition, 

knowledge 

brokering, 

assumption 

validation, 

paraphrasing, 

associative 

knowledge, use of 

metaphors, criticism

multidisciplinary 

collaboration, 

interdisciplinary 

teams, heterogeneity 

of teams, integrative 

thinking, team 

members 

complementarity
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4. Impacts of Design Thinking 
 

It has been reviewed what design thinking is said to be and what are the practices that 

belong to the process; its impacts will now be presented, and it will emerge how further 

research is needed to prove its usefulness. As mentioned above, design thinking can 

be applied to fields other than that of business and design. Lisa Meyer (2015) suggests 

using design thinking in organization development and lists among its benefits the 

ability to better understand a problem, simultaneously being analytical and conceptual, 

being able to act in context and being concerned with inclusion and universality. 

Dijksterhuis & Silvius (2017) set up a workshop that proves that design thinking has 

benefits on project management too. Despite the disadvantages of having to change 

perspectives and needing more time and more budget, all participants considered 

learning design thinking valuable especially because of the user centricity, the opening 

up of more possibilities, the increased commitment and satisfaction and the 

improvement in the solution. Design thinking is also considered useful for computer 

programming as it requires creativity, imagination, emphasizes collaboration and user 

centricity, values diversity and finally calls for frequent customer feedback from 

prototypes that elicit reactions (Denning, 2013). 

For what regards business, design thinking is thought to be helpful for managers in 

challenges such as sense building, user-oriented innovation, building a socially 

responsible organization (Borja de Mozota, 2006), as a means to investigate the 

complexities of innovation both in its front-hand phases and back-hand ones (Ketter, 

2016), but also to give employees tools to think more creatively (Fister Gale, 2017). 

Jeanne Liedtka, in her paper “Exploring the Impacts of Design Thinking in Action” 

(2018), after examining for over 3 years 22 companies using design thinking, identifies 

five benefits that the process has on innovation outcomes, namely improved quality of 

choices, reduces risk and cost of failure, enhanced likelihood of successful 

implementation, increased adaptability, and creation of local capability sets. In the 
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article “Change By “Design” Not “Decision””, Sujaya Banerjee affirms that design 

thinking works because it “pushes beyond the standard norms that most teams chase, 

to explore generative energies of new vistas, and new solutions that have either not 

been thought of, or unexplored”. Moreover, she underlines the importance of creativity 

in the process as the element needed for discovering customers’ needs and for testing 

and refining solutions.  

The benefits of design thinking, although not yet quantified nor clarified, are therefore 

(thought to be) many: increased collaboration, better understanding of difficult 

situation, the generation of improved solutions. Design thinking has a positive impact 

on the relational, cognitive and creative abilities of individuals. Especially its effects on 

creativity are what will be examined in this research.  

 

4.1. Creativity 

Creativity refers to the ideation process, the generation of new ideas that are novel 

and useful (Amabile, 1988). If it is an essential trait in design (Dorst & Cross, 2001; 

Suwa, Gero, & Purcell, 2000) it is also praised as beneficial in business literature. It is, 

in fact, said to enhance employee performance and retention (Cohen-Meitar et al., 

2009), to increase novelty and innovation (Baron & Tang, 2011; Gundry et al., 2014), 

and to generally drive business success (Amabile, 1997). Teresa Amabile, professor 

at Harvard Business School, has been studying creativity since the ‘70s. She affirms 

that “all innovation begins with creative ideas” (1996), and one of the fields in which 

design thinking is most applied is, indeed, innovation. The difference between creativity 

and innovation can sometimes be ignored, but while creativity is a subjective ability, 

innovation is easily measurable (Saviolo, 2016). Creativity is a precursor of innovation 

as it is the process of generating ideas, whilst innovation is the implementation of those 

ideas (ibid., 2016). More than just innovation, creativity is needed to generate 

potentially valuable opportunities (Leiblein, 2007) and is therefore also linked to 

entrepreneurship. Lafley et al. (2012), argue that “constructing strategic possibilities, 
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especially ones that are genuinely new, is the ultimate creative act in business”, 

implying that creativity is essential for the creation and implementation of a successful 

business strategy. Finally, creativity is beneficial at the individual level. One example 

is offered by Gundry et al., who proved that acquiring creativity skills, other than 

improving the final outcome, also increases the perception of being creative which, in 

turn, has a positive impact on the perceptions of team support (ibid., 2014).  

Creativity, therefore, appears to have many of the same effects that design thinking 

has, but what exactly are the effects that design thinking has on creativity or which is 

the relationship between the two is still greatly understudied. In most cases, creativity 

appears to be one of the outcomes of design thinking. Not surprisingly, design thinking 

is often described as a process for creative problem solving even by its most affirmed 

users such as IDEO’s employees2.  A research conducted by the Observatory of the 

Politecnico di Milano School of Management3 illustrates how design thinking can be 

seen as classified into four paradigms, two of which particularly related to creativity. A 

paradigm, or form, is the way in which the process of design thinking is used in each 

company and the forms identified are: 1) creative problem solving, or “solving wicked 

problems adopting both analytical and intuitive thinking”; 2) sprint execution, or 

“delivering and testing viable products in order to learn from customers and improve 

solutions”; 3) creative confidence, meaning “engaging people to make them more 

confident with creative processes”; and 4) innovation of meaning, happening when 

businesses envision new directions that aim at proposing meaningful experiences to 

people, a new reason why people use or value something (Observatory DESIGN 

THINKING FOR BUSINESS, 2018). According to the research’s findings, creative 

problem solving is the most diffused and most relevant (in terms of annual revenues) 

form of design thinking within businesses; creative confidence is instead placed third 

both in terms of diffusion and relevance (Appendix 2) (Observatory DESIGN 

                                                 
2 https://www.ideou.com/pages/design-thinking  
3 https://www.osservatori.net/it_it/ 

https://www.ideou.com/pages/design-thinking
https://www.osservatori.net/it_it/
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THINKING FOR BUSINESS, 2018). Creative confidence seems, instead, to be the 

preferred solution for startups (Appendix 3) and researchers state that “the analysis of 

startups in a sector is often able to anticipate how the sector will develop in the future” 

(ibid., 2018). While creative confidence is necessary for creative performance (Tierney 

& Farmer, 2011), creative problem solving is a core creative process (Carmeli et al., 

2013). Both design thinking forms are thus subgroups of creativity as a general 

concept. 
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5. Research Objectives 
 

Design thinking is praised as being beneficial in the majority of the literature about it. 

This may be due to the fact that those who promote it mostly come from companies 

and institutions that successfully implement it. Yet, empirical evidence is largely 

missing, both about its benefits and its possible disadvantages (Dijksterhuis & Silvius, 

2017; Mahmoud-Jouini et al., 2016; Razzouk & Shute, 2012). Even those who practice 

design thinking tend not to measure its impact on projects (Rapp & Stroup, 2016). It  

seems that it is enough to know that those companies who employ it survive in the 

market and often also outperform competitors to prove its effectiveness.  

The aim of this research is to empirically investigate the use of design thinking (DT) 

within practitioners and to bring evidence supported by data about its practices and 

impact. In particular, of all its outcomes, specific focus will be given to creativity, not 

only because design thinking is especially associated with it, but also because of the 

benefits that creativity alone has both for businesses and individuals. As means of 

investigation, this research thesis presents an empirical explorative study with a double 

aim: 

1. to understand which categories of design thinking practices are used by 

practitioners and investigate how much each category is used and if and how 

they impact each other; 

2. to study what impact design thinking practices have on two forms of individual 

creativity. 

 

6. Study Model and Hypotheses 
 

Before moving on to explain which analyses have been performed, hypotheses need 

to be clarified about the relationship that design thinking is expected to have on 

creativity. The two forms of creativity assessed in the study have only been rapidly 
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mentioned in the “Creativity” section. Following the classification of design thinking into 

four paradigms performed by the Politecnico Observatory, creativity has been 

assessed here in the forms of creative confidence and creative problem-solving. 

Creative problem solving (CPS) is a way of approaching a problem in an imaginative 

and innovative way, to redefine it and come up with a solution using engaging and 

collaborative tools and techniques4. It refers to core creative processes associated with 

the generation phase (identification and construction, information search and 

acquisition, ideation) as well as the implementation phase (idea evaluation, idea 

selection, implementation planning) (Reiter-Palmon & Illies, 2004). It has been 

developed as an analytical and procedural approach and even laid out as a framework 

(Lumsdaine & Lumsdaine, 1995). Rather than having a fixed definition, creative 

problem solving has been framed into different models that decompose it into a series 

of cognitive processes. The relationship that creative problem solving has with 

creativity is debated: some argue that creativity is a form of problem solving, others 

that problem solving is a form of creativity (Finke, Ward, & Smith, 1992; Lubart, 2001). 

Even if the direction of the relationship is unknown, there is no doubt that creative 

problem-solving and creativity are connected. 

Creative confidence is defined as the natural ability to come up with new ideas and 

the courage to try them out (Kelley & Kelley, 2012). It has been assessed in the 

research as creative self-efficacy (CSE). CSE is defined as “the belief (that) one has 

the ability to produce creative outcomes” (Tierney & Farmer, 2002). Although not 

identical to creative confidence, CSE also measures the creative ability of an individual 

as perceived by the subject in a situation when he’s required to produce an outcome. 

Self-efficacy, or confidence, specific to a given activity domain, predicts performance 

in that domain (Bandura, 1986). As noted by Jessica Murfin, if you feel you are creative, 

you will be more likely to demonstrate creativity (Murfin, 2017). Therefore, even in this 

                                                 
4http://www.creativeeducationfoundation.org/creative-problem-solving/  

http://www.creativeeducationfoundation.org/creative-problem-solving/
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case, creative self-efficacy and creativity are strongly related, almost becoming one 

the precursor of the other. 

Design thinking, as a practice both requiring and fostering creativity, is supposed to 

have a positive relation with it (Kelley, 2001; Denning, 2013; Fister Gale, 2017). 

Consequently, the use of design thinking practices should also be a reason for 

increased creativity. 

H1: The greater the use of a category of design thinking practices, 

the higher creative problem solving capacity and creative self-

efficacy. 

Moreover, three factors influencing creativity are included in the study as moderators 

because they could have influenced the effect of using DT practices among DT 

practitioners. 

Creative requirement is the perception that one is expected, or needs, to generate 

work-related ideas (Unsworth et al., 2005). Some jobs require creativity in order to 

successfully complete a task (Oldham & Cummings, 1996) and jobs that require more 

are expected to have efficacy-building elements (Tierney and Farmer, 2011). 

Moreover, engagement in work requiring experimentation and ideation increases 

creativity (Amabile, 1988). Using design thinking, and therefore its practices, implies 

that workers are required to engage in creative activity more often. Therefore,  

H2: The higher the creative requirement when using design thinking, 

the higher creative problem solving capacity and creative self-

efficacy. 

Psychological safety also influences creativity. Identified as the perceptions of an 

individual of the consequences of taking risks in a work environment, it was found that, 

in innovation, employees are motivated when they feel safe taking risks in creative 

challenges (Edmondson, 1999). Edmondson suggested that psychological safety is 

positively affected by a positive attitude of the leaders towards their employees (2004). 

Similarly, Tierney and Farmer (2002), together with job complexity and job self-
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efficacy, consider as an antecedent to creative self-efficacy supervisor behavior. 

Therefore, if a leader or a supervisor has a benevolent attitude towards an employee, 

his/her psychological safety will increase and supposedly so will creativity. As design 

thinking calls for collaboration, confrontation and taking decisions fast even in risky 

situations, psychological safety should have a positive effect on creativity during the 

design thinking process. 

H3: The higher the psychological safety during a design thinking 

process, the higher creative problem solving capacity and creative 

self-efficacy. 

Similarly, Carmeli, Reiter-Palmon and Ziv discover that employee involvement in 

creative work is greater if there is perceived psychological safety in the workplace 

which, in turn, is higher if leadership is inclusive (2010). Employee involvement is 

one of the factors affecting performance and self-esteem (Lodahl & Kejner, 1965) and 

greater involvement and effort are positively related to superior performance (Brown & 

Leigh, 1996). Engaging in design thinking and using its practices requires that the 

practitioner is involved not only with the user, but also generally in the process.  

H4: The higher the involvement in creative work when using design 

thinking, the higher creative problem solving capacity and creative 

self-efficacy. 

 

Figure 2. Study Model 
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7. Method 
 

7.1. Setting, Sample and Procedure 
 

The initial decision to conduct an analysis on how design thinking practitioners are 

affected by DT practices was purely based on personal interest developed during 

courses taken at university and while reading successful cases. Before anything else, 

an exploration of the field had to be carried out, in order to better understand the topic 

but also in order to understand where to aim for data gathering. The literature review 

phase helped identify industries in which design thinking is used, who are its experts, 

and which are the avant-garde companies practicing it. As reference for contacts, the 

list of companies reported by the Politecnico research team was relied upon. In the 

report handed out at a convention held in March 2018, 62 organizations were listed as 

adopters of Design Thinking (Appendix 4). Those were the companies contacted since 

the beginning and so were the design thinkers that contributed to the round-table 

discussions held at the event. The questionnaire created was to be administered 

without the presence of an interviewee (Self-Administered Questionnaire or SAQ). In 

this scenario, in fact, the benefits of SAQs outweighed those of other types of 

questionnaires. Respondents were contacted via email and via LinkedIn premium. A 

link to the online questionnaire was also published on Design Thinking Facebook 

groups, on Twitter and personal LinkedIn profile and on Design Thinking LinkedIn 

groups. LinkedIn premium proved to be the most effective contact method (response 

rate of 26% c.a. - 34 out of about 130 contacted). Researchers found that being 

contacted directly via email is the method preferred by respondent in contrast to other 

channels such as social media or websites (Shih & Fan, 2008; Kwak & Radler, 2002). 

This can be due to different factors: respondents may be less skeptical to answer a 

well written email than to click on a link found on social media; company employees 

may be more used to being contacted via email than on social media; emails can be 

more convenient for respondents, who wouldn’t have to browse the internet but would 
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be personally contacted. It may be interesting investigating why, despite the initial 

focus on email rather than social media, data collection was difficult. Reasons could 

be multiple. First of all, people could have been discouraged by a message from 

someone they didn’t know. This hypothesis doesn’t seem to hold, though, when using 

social networks: when unknowns were personally contacted on LinkedIn the process 

speeded up and responses increased rapidly. Another reason might be the dimension 

and type of target companies. Many of them are big multinationals or busy consulting 

companies. It is rather predictable that a request to fill in a research questionnaire will 

either be automatically flagged as spam, need to get filtered by a public relations office, 

or simply be ignored. Moreover, being design thinking applicable across different 

functions, an additional effort might have been needed to address the questionnaire to 

the right department within the company. The incentives for companies to collaborate 

were low. 

 

Over a period of approximately two months, 144 responses were collected, of which 

102 complete (71%). At the moment of selection, respondents were filtered either by 

the company contacted or following one basic criteria: they had to work (or have 

worked) with Design Thinking. Once the questionnaire link was sent to them, they were 

free to take the survey whenever they wanted, the link was always available and re-

accessible. In exchange for cooperation, the delivery of the results of the study was 

promised upon request. 76 out of 102 (75%) respondents left their email in order to 

receive the results. The sample of those who completed the questionnaire was 

balanced in terms of gender (53 males, 49 females). The average age of all 

respondents was 36 years, 3 of them preferred not to disclose this information. 52.8% 

of the sample (in 113 answered the question) held a master’s degree, 18.1% a 

bachelor’s degree and the rest of them either a PhD, high school degree or other 

qualification (e.g. art school + bachelor, exploration at work). Of those 113, the majority 

came from the field of design (39%), followed by business (23%) and engineering 
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(14%), 9% had a background in multiple fields and the remaining 15% formed in other 

fields (Appendix 5). 42 out of 102 respondents were Italian, but the sample was very 

varied in terms of country of origin (Appendix 6). Respondents also came from different 

companies in different industries, worked in different departments and held different 

roles (Appendix 7; 8; 9; 10). Even the offices where respondents worked (Appendix 

11) were located in different cities around the world. The average tenure in the 

organization was 6.4 years, 8 people didn’t answer. 

 

7.2. Measures 
 

To ensure reliability and effectiveness, all measures included were taken and adopted 

from studies of the creativity literature (a report of the items used can be found in 

Appendix 12). 

 

Creative self-efficacy (CSE): Karwowski, Lebuda and Wiśniewska (in press) 

constructed the Short Scale of Creative Self (SSCS) to measure creative self-efficacy 

(CSE) and creative personal identity (CPI). The six items measuring CSE listed by 

Karwowski, Lebuda, Wiśniewska and Gralewski (2013) were used in this paper. 

Examples of items used are “I know I can efficiently solve even complicated problems”, 

“I trust my creative abilities”, and “I am good at proposing original solutions to 

problems”. Each statement was measured on a 5-point Likert scale (1=definitely not, 

5=definitely yes). Cronbach’s alpha: 0.790 

 

CPS Capacity (CPSC): Based on the Reiter-Palmon and Illies (2004)’ 

conceptualization, Carmeli, Gelbard and Reiter-Palmon (2013) developed an 8-items 

measure to assess employee engagement in creative problem-solving processes. The 

same scale has been used in this study. Examples of items used are “Capability to 

define work problems creatively”, “Skill to creatively articulate work problems”, and 
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“Ability to generate novel ideas to solve work problems”. The items were measured on 

a 5-point Likert scale ranging from “1=not at all” to “5=to a large extent”. Cronbach’s 

alpha: 0.869 

 

Creative Requirement (CR): Unsworth, Walland, and Carter (2005) developed a 

measure for creative requirement following the aspects of work measured in the 

creativity scale in order to study how job creativity requirements relates to traditional 

work factors and creativity. Examples of items used are “My job requires me to have 

ideas about changing ways of organizing work” and “My job requires me to have ideas 

about work procedures”. They were measured on a 5-point Likert scale ranging from 

“1=not at all” to “5=a great deal”. In the study the same scale with the same items was 

used. Cronbach’s alpha: 0.839  

 

Employee Involvement in Creative Work (EI): Following Carmeli, Reiter-Palmon and 

Ziv (2010), for this study the 4-items scale developed by Tierney, Farmer and Graen 

(1999) was used to examine the degree to which employees are involved in creative 

tasks. Items used were “…demonstrate originality at your work”, “…try out new 

ideas and approaches to problems”, “...identify opportunities for new 

products/processes”, and “…generate novel, but operable work-related ideas”. 

Responses were given on a 5-point Likert scale ranging from “1=not at all” to “5=to a 

large extent”. Cronbach’s alpha: 0.864 

 

Psychological Safety (PS): From Carmeli, Reiter-Palmon and Ziv (2010) a measure 

assessing the psychological confidence of taking risks, speaking up and discussing 

issues was also taken. The researches adopted 5 items from Edmondson’s (1999) 

psychological safety scale. Examples of items used are “I am able to bring up problems 

and tough issues” and “It is safe to take a risk in this organization”. Responses were 

given on the same Likert scale as for the previous measure. Cronbach’s alpha: 0.581. 
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Design Thinking Practices: A question on the frequency of use of the five categories 

of DT practices was included in the questionnaire. It was the last scale question of the 

survey and it was rated from 1 to 5 (1=never, 5=always) with an extra option stating “I 

don’t know what it is or N/A” (taking value 0). Data from this question, therefore, 

measures the diffusion and popularity of each practice category. 

 

Control Variables: Following the analyses of other studies and in order to examine 

further effects across measures, some control variables were included. In addition to 

the usual demographic and socioeconomic questions such as nationality, gender, age, 

educational level and field of education, a series of question aimed at identifying the 

job of the respondent were present. They investigated the industry in which the 

respondent’s company operates, company name, office location and his/her 

department, role and tenure in the company. 

 

8. Analysis 
 

Once the respondent’s sample reached a sufficiently high number, data was 

downloaded from Qualtrics into a dataset to be analyzed through the statistical 

software SPSS. Before anything, the dataset was prepared. The forth item of Q6, 

“People in this organization sometimes reject others for being different”, was reversed. 

Then, a descriptive analysis of all creativity measures was run (Appendix 13). 

Descriptive statistics were also obtained for Q8, measuring the popularity of five DT 

practices and for all control variables. Control variables were the first to be analyzed in 

order to provide a better description of the sample (see “Sample” section). Some of 

them needed transformation. “Gender” was transformed into a dummy variable taking 

value 0 if the respondent is female, 1 if male. Among all control variables, “Role”, 
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“Industry”, “Nationality” and “Office Location” were open questions, while “Field of 

education” and “Department” granted the respondent the possibility to manually type 

in an answer. As they were to be used for statistical analyses, they were manually 

filtered and categorized. This was done in two rounds and, in the end, each variable 

was grouped into maximum six categories: “Nationality” and “Office Location” were 

grouped based on macro-areas; “Field of education” was divided into “Business”, 

“Design”, “Engineering”, “Humanities and Social Sciences”, “Multiple” and “Others”; 

“Industry”, “Department” and “Role” were also filtered into fewer categories based on 

commonly assumed similarities between tasks performed. Education, consultancy and 

design categories were present in the grouping of all three variables. “Age” and 

“Tenure” were transformed from nominal into ordered scale variables.  

In order to assess the association between variables before conducting any 

regression, some cross tabulations were computed. Cross-tabs for each DT practice 

pair and for each DT practice and control variables were analyzed (except “company 

name”). Cross-tabs, besides providing information about the distribution of one 

variable’s categories on another variable’s categories, are used to assess if two 

variables are associated. The test is based on the Pearson Chi-Square test: if the p-

value is smaller than a set significance level then the variables are not independent. 

“Office location”, “Department” and “Nationality” showed no association with any DT 

practice. “Role” and “Gender” were only associated with Human-Centered Approach. 

“Industry” only with Thinking-By-Doing. “Educational Level” was not associated with 

Collaborative Work-Style and Thinking-By-Doing and “Educational Field” only with 

Combination of Divergent and Convergent Approaches. Conversely, DT practices 

always showed association pairwise (p-value smaller than any significance level). 

 

CFA 

After calculating the Cronbach’s alpha for each creative problem solving and creative 

confidence measure, a Confirmatory Factor Analysis (CFA) was performed to test a 5-
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factor model, using data collected for measuring CSE, CPSC, EI, CR and PS. Since 

SPSS only allows to conduct Exploratory Factor Analyses, a new dataset containing 

only the variables of interest was exported to be analyzed with the lavaan package in 

R. Multiple models were fitted in order to compare them and select the most 

satisfactory one. Maximum likelihood estimation was always used, with full information 

maximum likelihood (FIML) for the missing data.  

 

Figure 3. CFA Model1 

The first model fit was not excellent: the comparative fit index (CFI), measuring whether 

the model fits the data better than a more restricted baseline model, was quite low 

(0.779); the root mean square error of approximation (RMSEA), measuring how closely 

the model reproduces data patterns, was slightly high, measuring 0.090 (90%CI: 

0.081-0.099).  

Three more models were fitted. In Model2, PS_4r (referring to the reversed item 

“People in this organization sometimes reject others for being different.”) was not 

included. This was decided after noting that, when running Model1, its loading onto PS 

were very low (std.all = 0.125, lower than 0.3). The Cronbach’s alpha for PS without 

PS_4r increases to 0.618.  PS_4r appears therefore to be quite inconsistent with other 

psychological safety items. This could be due, for example, to the fact that it is the only 

negatively worded item in the question and the other items could have created biases. 

Since when checking residuals correlations between variables in Model2 it was noticed 

that some variables had high correlation, it was decided to run the function5 

“modification indices”. The function suggests changes in the model structure. 

Specifically, it was asked to show the paths that would change the model Chi-squared 

                                                 
5R function used: modindices(sevend.fit, sort. = TRUE, minimum.value = 30.00) 
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of at least 30, one degree of freedom. The results suggested adding a covariance 

between questions CPSC_7 and CPSC_8, which was done in Model3. When running 

Model3, the modification indices suggested to also add a covariance between CPSC_5 

and CPSC_6 to the model (Model4). The fact that modification indices suggest 

covariance paths between the variables CPSC_7 and CPSC_8 (cov. = 6.01) and 

CPSC_5 and CPSC_6 (cov. = 4.37) is not surprising. High residuals covariance is an 

index of strong relationship between variables. Looking at the statement used to define 

each item, the difference between CPSC_7 “Capability to effectively implement novel 

ideas chosen to solve a specific work problem;” and CPSC_8 “Capability to implement 

the chosen creative solution to solve a specific work problem.” only lays in the terms 

“novel ideas” and “creative solution” which respondents could have easily interpreted 

as synonyms. The same happens with CPSC_5 “Capability to appreciate what ideas 

are best for solving work problems;” and CPSC_6 “Capability to choose the optimal 

solution for a specific work problem;” where the difference is subtle. 

In the following table, measures of fit of the four models are presented.  

 χ2 df p-value CFI RMSEA 

Model1 739.534 340 p < 0.01 0.779 0.090 (90% CI: 0.081-0.099) 

Model2 697.606 314 p < 0.01 0.786 0.092 (90% CI: 0.083-0.101) 

Model3 598.519 313 p < 0.01 0.821 0.088 (90% CI: 0.078-0.099) 

Model4 563.292 312 p < 0.01 0.842 0.083 (90% CI: 0.072-0.094) 

Figure 4. CFA Models Comparison 

Knowing that the Chi-squared/df ratio is always lower than 3, that TLI is better the 

higher it is, that RMSEA is better the lower it is, the improvement throughout models 

is visible. Out of the four variables having pairwise high covariance, those with highest 

values in the residuals’ covariance matrix were CPSC_8 and CPSC_6. Hoping that the 

presence of CPSC_7 and CPSC_5 would compensate the removal, one last model 
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was run in R without the variables CPSC_8 and CPSC_6. Indeed, the results of the 

CFA improved even further:  

Figure 5. CFA Model5 

 χ2 df p-value CFI RMSEA 

Model5 486.229 265 p < 0.01 0.855 0.076 (90% CI: 0.065-0.087) 

Figure 6. CFA Model5 Indexes 

 

Having to compute the factor CPSC in SPSS, it was therefore decided to exclude said 

two variables. The Cronbach’s alpha for CPSC factors excluding CPSC_8 and 

CPSC_6 is 0.832. At this point, the factors CSE, EI, CR, and PS were also computed. 

 
Regressions 

In order to explore possible relationships between DT practices which appeared to be 

always associated, a series of ordinal regressions was performed. Ordinal logistic 

regressions were carried out in SPSS using the PLUM procedure. Each DT practice 

was selected as dependent variable and was regressed using all other practices and 

control variables as either factors or covariates if continuous (Age and Tenure). From 

these initial models, control variables were selected backward in the hope of improving 

each model. In the “Results” section only models that resulted significant for the study 

will be discussed. Significance depended upon: 1) the significance the covariates 

together provided to the explanation of the response (Model Fitting Information table, 

p-value lower than any significance level); 2) the goodness of fit of the model in terms 

of its predictive performance (Goodness-of-Fit table, to avoid mixed results both 

Pearson statistic and deviance had not to reject the null hypothesis); 3) the certainty 
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that the coefficients of the covariates were the same through all levels of the dependent 

variable (Test of Parallel Lines didn’t reject the null hypothesis); and 4) the number of 

significant covariates in the Parameter Estimates table and their making sense when 

interpreted.  Then, after transforming answers of the type “I don’t know what it is or 

N/A” into system-missing values, variables measuring the use of the five DT practices 

were standardized. In this way, the relationship between each one of them and the 

others, together with control variables could also be assessed by means of multiple 

linear regressions. 

With the factors computed in SPSS, regressions were run to investigate the effects of 

control variables, DT practices and moderators on CSE and CPSC. Factors were 

treated as continuous variables, therefore the type of regression performed was linear. 

In order to include control variables into linear regressions, categorical variables 

needed to be transformed into dummies, obtaining one dummy for each category of 

each variable. Dummies were also created for the five variables about the use of 

design thinking practices so that each level (from “I don’t know what it is or N/A” to 

“Always”) could be treated as a single covariate. The first regressions run had as 

independent variables all levels of the five DT practices, all categories of the control 

variables educational level, educational field, role, department, industry, and 

nationality, gender, tenure and age, and employee involvement, psychological safety 

and creative requirement. Backward selection of variables was the criterion used for 

model improvement: control variables that showed no significance at any level were 

removed one at a time. The same was not done if EI, CR, PS or DT Practices were 

not significant, those variables were left in the model until no control variable could be 

further selected out. The process continued until a satisfactory model was obtained. 

Every regression run proved to significantly explain the response variable (ANOVA 

Table, p-value lower than any significance level). Models were compared by means of 

adjusted R2 (the higher, the better), standard error of the estimates (the lower, the 

better), and number of significant covariates. Moreover, assumption testing was run 
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on each satisfactory. The test of the assumptions, both in the case of the regression 

for CSE and CPSC, highlighted violations. In particular, multiple levels of the DT 

practice TBD, in addition to not being significant, showed collinearity (VIF as high as 

10). TBD was therefore selected out from models explaining both creativity measures. 

In the regression having as dependent variable CPSC, CDCA was non-significant at 

all levels too and showed high collinearity at the level “I don’t know what it is or N/A” 

(CDCANA VIF=6.50); all levels of the variable were therefore removed from the model. 

Validation of model assumptions was useful to improve best models even further.  
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9. Results 
 

Design Thinking Practices Descriptive Statistics (Appendix 14) 

In order to measure which DT practices are most used, the cumulative sum of 

“sometimes” (S), “often” (O) and “always” (A) answers for each practice category was 

compared. Collaborative Work-Style seems to be the most used with 104 responses 

(54 A, 32 O, 18 S), immediately followed by Human-Centered Approach with 102 (50 

A, 33 O, 19 S). Third in the ranking there’s Visualizing with 98 selection (52 A, 29 O, 

17 S), in front of Combination of Divergent and Convergent Approaches and Thinking-

By-Doing both scoring 97 (respectively: 40 A, 36 O, 21 S and 38 A, 35 O, 24 S). 

Collaborative Work-Style, moreover, was the only practice that never got selected for 

“I don’t know what it is or N/A”. The most unknown practice seems instead to be 

Human-Centered Approach (6 responses), while Thinking-By-Doing was not known by 

3, Combination of Divergent and Convergent Approach by 2 and Visualizing by 1. 

Practices that are never used are Visualizing and Thinking-By-Doing both scoring 5, 

Human-Centered and Combination of Divergent and Convergent Approaches both 

scoring 3, while Collaborative Work-Style only scored 1. 

 

Design Thinking Practices Cross-Tabs 

The first cross-tabs computed were used to investigate what were the characteristics 

of the respondents across levels of use of the five DT practices. 

In the sample studied, all the respondents that never use Visualizing are Italian and so 

is the one that never uses Collaborative Work-Style. All Italian are also the respondents 

not knowing Thinking-By-Doing, Visualizing and Combination of Convergent and 

Divergent Approaches.  

Moreover, the respondent that doesn’t know Visualizing and those that don’t use it 

work in Italy. The same is true for the person that doesn’t use Collaborative Work-Style 
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and those that don’t know Combination of Divergent and Convergent Approaches and 

Thinking-By-Doing.  

The four people that work in the design industry always use Collaborative Work-Style 

and Visualizing. The person that doesn’t know Collaborative Work-Style doesn’t work 

in the design, consultancy, education, IT nor in multiple industries and so do the two 

people that either don’t know what is or never use Combination of Divergent and 

Convergent Approaches, the person that doesn’t know Visualizing and those that don’t 

know Thinking-By-Doing. If the respondent works in the design, IT or across multiple 

industries he/she uses Thinking-By-Doing at least sometimes. 

The person that doesn’t know Visualizing also doesn’t work in marketing and 

communication, innovation and R&D, education, consulting, or design and user 

experience and so does the person that never uses Collaborative Work-Style. If people 

work in innovation or marketing and communication they use Collaborative Work-Style 

at least sometimes. If they work in design and user experience they use Collaborative 

Work-Style and Combination of Divergent and Convergent Approaches at least 

sometimes. Visualizing is never not used nor not known in innovation and R&D, 

education, consulting and design and user experience. If the respondent works in the 

design and user experience department, he/she uses Human-Centered Approach at 

least often.  

If you are a designer, an engineer or strategist or cover an upper level position then at 

least sometimes you use Collaborative Work-Style. The person that doesn’t know 

Visualizing covers an upper level position. 

If your education is in multiple fields, you use Human-Centered Approach and 

Combination of Divergent and Convergent Approaches at least often and Visualizing 

and Thinking-By-Doing at least sometimes. The person that doesn’t know Visualizing 

had an education in social sciences or humanities, the one that never uses 

Collaborative Work-Style engineering. 

The person that doesn’t use Collaborative Work-Style holds a master’s degree.  



 39 

All respondents that never use Human-Centered Approach are male; all that don’t 

know Thinking-By-Doing are females and so is the person that doesn’t know 

Visualizing. The person that never uses Collaborative Work-Style is also female. All 

male respondents know Visualizing, Thinking-By-Doing, Collaborative Work-Style and 

Combination of Convergent and Divergent Approaches. The two people that never use 

Combination of Convergent and Divergent Approaches are males.  

 

A second round of cross-tabs was examined to understand how using one type of 

practice influenced other practices.  

Of the 6 people that don’t know what Human-Centered Approach is (or cannot answer 

the question) 3 people also don’t know Thinking-By-Doing, 1 person doesn’t know 

Visualizing, and 2 people don’t know Combination of Divergent and Convergent 

Approaches.  

64.8% of those who always use Collaborative Work-Style always use Human-

Centered Approach. In other words, 35 people out of, respectively, 54 and 50, always 

use Collaborative Work-Style and Human-Centered Approach. 35 people always use 

Human-Centered Approach and Visualizing too, while 37 always use Collaborative 

Work-Style and Visualizing together.  

Checking the data stored from the questionnaires, it was discovered that one 

respondent stated that she often uses Collaborative Work-Style but doesn’t know any 

of the other practices. She works in the sales department of a company in the 

automotive industry as a key account manager.  

All other respondents stating they don’t know one or more of the DT practices say they 

use at least seldom two or more of the remaining ones (Appendix 15).  

Interestingly enough, if respondents didn’t know one or more practices of DT, one of 

those would always be Human-Centered Approach. Therefore, in the study, not 

knowing Human-Centered Approach appears to be a necessary (but not sufficient, one 
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respondent doesn’t know Human-Centered Approach only) condition for not knowing 

other practices too.  

With the exception of one respondent who works in the communication department of 

a company of the Italian banking industry and always uses TBD but never uses HCA, 

if a respondent always uses one of the practices, he/she also uses all other practices 

at least seldom. Always engaging in one practice is therefore a sufficient condition for 

also engaging in all other practices. 

18 people (15.8% of respondents) always use all practices. 12 of them held a master’s 

degree, 10 of them were educated in a design field and 7 of them held the master’s in 

design (Appendix 17).  

The two practices that are less used are Visualizing and Thinking-By-Doing, both 

selected by 5 respondents. Human-Centered Approach and Combination of Divergent 

and Convergent Approaches are both never used by 3 people and Collaborative Work-

Style by 1. It is interesting noting that of all the people that stated they never use at 

least one of the DT practices (Appendix 16) only one uses one of the other practices 

(Thinking-By-Doing) always, while every other practice is used at most often by this 

subgroup.  

 

Regressions 

Ordinal Logistic Regressions of DT practices 

With the aim of explaining the relationship between each design thinking practice and 

other variables, only best regression models will be discussed in the study. One design 

thinking practice at a time will be presented and the marginal impact of each significant 

covariate evaluated. 

Collaborative Work-Style (Appendix 18) 

The best model for CW included as independent variables age, the use of human-

centered approaches and visualizing, role, gender and nationality. These covariates 

explained almost 50% of the variation in use of CW (Nagelkerke Pseudo R2=0.492). 
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Significance was observed for using HCA seldom and sometimes and V sometimes 

and often. In particular, holding everything else constant, using HCA seldom makes 

the odds of using CW less often 100% more likely than if using HCA always. Using 

HCA sometimes, instead, makes the odds of using CW less often 93% more likely than 

if using HCA always. For what regards visualizing, using the practice sometimes 

makes the odds of using CW less often 88% more likely than if using visualizing always 

and 75% more likely if using it often. 

Human-Centered Approach (Appendix 19) 

The best model for HCA included as independent variables gender, educational field 

and industry. Unfortunately, inclusion of any other DT practice as an independent 

variable worsened the model. The three before-mentioned covariates explained about 

41% of the variation in use of HCA (Nagelkerke=0.406). Significance was observed 

only for those that had an education in engineering. Having studied engineering makes 

the odds of using a human-centered approach less often rather than more often 

increase by 91% compared to business studies, when all other covariates are kept 

constant. 

Combination of Divergent and Convergent Approaches (Appendix 20) 

The best model for CDCA, instead, included two DT practices, thinking-by-doing and 

collaborative work-style, but no control variable. In this case, the covariates explained 

about 40% of the variation in use of CDCA (Nagelkerke=0.398). Almost every level of 

the variable TBD resulted to be significant while only one level of CW had significance. 

Everything else constant, the odds of practicing CDCA less often rather than more 

often increase by 100% if respondents don’t know visualizing, by 91% if they know the 

practice but never use it, by 97% if they use it seldom, and by 83% if sometimes 

compared to always using it. Moreover, if they use collaborative work-style sometimes 

rather than always, the odds of using CDCA less often increase by 76%. 
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Thinking-By-Doing (Appendix 21) 

Three covariates were used in the best model for TBD: Human-Centered Approach, 

educational field and tenure. They explained 49% of the variation in the dependent 

(Nagelkerke=0.492). Significance was found in the following four levels of HCA out of 

all levels of the three covariates. Not knowing what a human-centered approach is 

increases the odds of using thinking-by-doing less often rather than more often by 

100% compared to knowing the practice and using it all the time. Never using HCA 

also increases the odds by 98% as does using it sometimes. Using it often, instead, 

increases the odds by 87%. All estimates are valid if every other variable is held 

constant. 

Visualizing (Appendix 22) 

Finally, visualizing was best explained by tenure, human-centered approach and 

combination of divergent and convergent approaches. These three covariates and 

their levels explained about 57% of the variability in the use of visualizing practices 

(Nagelkerke=0.566). Significant covariates are tenure, two out of the six levels into 

which the use of human-centered approach was divided, and four out of the same six 

into which the use of combination of divergent and convergent approaches was 

divided. What the model tells us is that, assuming that every other variable is kept 

constant, for an increase in tenure of 1 year, the odds of practicing visualizing less 

often rather than more often increase by 7%. Not knowing what HCA is increases the 

odds of practicing V less often by 94%, while not knowing CDCA by 98%. Practicing 

CDCA seldom increases the same odds by 97%. Practicing HCA and CDCA 

sometimes respectively increase the odds of practicing V less by 92 and 89%. Last, 

practicing CDCA often increases said odds by 91% compared to practicing it always.  
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Multiple Linear Regressions of DT practices 

Collaborative Work-Style (Appendix 23) 

Age, HCA, V and CDCA account for 27.2% of the variability in CW. Keeping every 

other variable constant, for every standard deviation unit increase in HCA, CW 

increases by 0.32. Any one-year increase in age, instead, increases the same units by 

0.02. 

Human-Centered Approach (Appendix 24) 

52.6% of the variability in HCA is explained by gender, educational field, CW, TBD, V 

and CDCA. Holding everything else constant, if the respondent is male we expect to 

observe a decrease in the standard deviation units of HCA of 0.31 Having a 

background education in engineering also decreases the units by 0.51. Moreover, any 

one unit increase in both the standard deviation units of CW and TBD increases the 

std. units of HCA by respectively 0.22 and 0.25. 

Combination of Divergent and Convergent Approaches (Appendix 25) 

For CDCA, the best model explained 44.6% of its variability. Variables included are 

educational level, HCA, TBD and V. Having obtained a high school degree reduces 

the standard deviation units of CDCA by 2.46 compared to having a master’s degree; 

a unit increase in the standard deviation units of HCA increases CDCA’s units by 0.25, 

while a unit increase in the units of V increases the same units by 0.33, holding every 

other variable constant. 

Thinking-By-Doing (Appendix 26) 

39.7% of the variability of TBD is explained by tenure, age, HCA, V and CDCA. Also 

in this case, a unit increase in the standard deviation units of HCA increases CDCA’s 

units by 0.24, while a unit increase in the units of V increases the same units by 0.39, 

holding every other variable constant. 

Visualizing (Appendix 27) 

Finally, about 49% of the variability of V is explained by tenure, age, HCA, TBD and 

CDCA. In particular, it was found that increasing the standard deviation units of CDCA 
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by one causes an increase in the units of V of 0.31, an increase in those of TBD causes 

an increase of 0.29, and an increase in those of HCA one of 0.20. 

 

 

Multiple Linear Regressions of CSE and CPSC – Hypotheses testing 

Then, all practices, control variables and moderators were used as predictors in 

regressions having as dependent variables creative self-efficacy and creative problem-

solving capacity. 

 

Creative Self-Efficacy 

 About 53% of the variability in Creative Self-Efficacy was explained by creative 

requirement, employee involvement, psychological safety, human-centered approach, 

visualizing, collaborative work-style, combination of convergent and divergent 

approaches, gender, educational level, and educational field (Adjusted R2 = 0.525). 

The only predictors that significantly explain CSE are, nevertheless, employee 

involvement, visualizing seldom, gender, PhD education, humanities and social 

studies education, multiple educational fields, and never using combination of 

divergent and convergent approaches. In particular, what these predictors show is that 

a one unit increase in employee involvement increases creative self-efficacy by 0.51. 

Practicing visualizing seldom decreases creative self-efficacy by 2.17 compared to 

practicing visualizing always. Men have a creative self-efficacy that is 1.41 units lower 

than females. Holding a PhD decreases creative self-efficacy by 2.28 units compared 

to holding a master’s degree. Having studied humanities and social sciences also 

decreases creative self-efficacy by 1.95, while having an education in multiple 

backgrounds increases it by 2.26, compared to having studied design. Finally, never 

using combination of divergent and convergent approaches is a reason for having a 

perceived creative self-efficacy 5.93 units higher than if using it all the time. 
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Figure 7. Most Satisfactory CSE Model 
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Creative Problem-Solving Capacity 

Creative requirement, employee involvement, psychological safety, human-centered 

approach, visualizing, collaborative work-style and department explained about 48% 

of the variability in creative problem-solving capacity (Adjusted R2 = 0.479). In 

particular, employee involvement, not knowing or not practicing human-centered 

approach, not knowing visualizing, never practicing collaborative work-style and 

working in the innovation or R&D department all had a significant impact on CPSC. A 

one unit increase in employee involvement increases creative problem-solving 

capacity by 0.48 units. Never using or not knowing human-centered approach 

practices decreases creative problem-solving capacity or about 4 units (3.92 and 3.96 

respectively) compared to using the practice always. Not knowing visualizing and 

never using collaborative work-style, on the contrary, increase creative problem-

solving capacity of almost 8 units (7.98 and 7.92 respectively). Finally, working in the 

innovation or R&D department of a company has a positive effect on creative problem-

solving capacity compared to working in the design or user experience department; it 

increases the units of CPSC by 1.72. 

Figure 8. Most Satisfactory CPSC Model 
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10. Discussion 
 

The aim of the research conducted was to uncover dependencies between different 

design thinking practices and two forms of design thinking related to individual 

creativity. Because of the scarcity of empirical research in the design thinking field, a 

preliminary screening of the use of the various practices helped set the scenario in 

which analyses were conducted. Even if the respondents’ sample was of small-

medium size, it was enough heterogeneous to highlight interesting information. In this 

section, the most striking and relevant results will be summarized and discussed. 

Before anything, it is worth commenting the association that control variables did (not) 

have with DT practices. It must be noted here that whether there is or not association 

between variables depends on the categorization applied to them, and remembering 

that if there is no proof of association between two variables it doesn’t mean that the 

two don’t influence one another in a regression with other variables. Moreover, the 

presence of association between two variables is not enough to tell that one variable 

significantly predicts the other one. It is also not possible to state the effect of the 

association: whether a control variable increases or decreases the use of one practice 

is not evident from cross-tabs. “Nationality”, “Office location” and “Department” never 

showed association with practices. This simply indicates that belonging to any category 

of the three variables is not enough to explain a more or less frequent use of any 

practice; the chances of using any practice, at any level of frequency, appear to be 

equal across nations, cities and departments. Collaborative Workstyle showed 

association with only one control variable, Educational Field. The field of education 

seems indeed to influence the use of each practice but Combination of Approaches, 

which is also only associated with one variable: Educational Level. The educational 

degree possessed also influences Human-Centered Approach and Visualizing. 

Thinking-By-Doing, other than with field of education, is the only practice that is 

certainly associated with Industry. Human-Centered Approach was the practice that 
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showed association with most control variables (Role, Educational Field, Educational 

Level, Gender). This is a good sign as the probability that the practice will be significant 

in regressions increases. 

Despite the lack of associations, an analysis of the distribution of the use of practices 

across categories suggests relationships that could be a reason for further 

investigation. Looking at the practices always used in the table with descriptive 

statistics for the five DT practices, it is possible to notice that Collaborative Work-Style, 

Visualizing and Human-Centered Approach are more used than Thinking-By-Doing 

and Combination of Divergent and Convergent Approaches. This could be caused by 

the wider applicability of the former practices compared to the latter. If we consider the 

examples used in the questionnaire in order to define each practice, we notice that, 

despite purposely mentioning each item out of context, visualizing and approaches 

combination’s examples refer to more specific moments compared to those of the other 

three practices. For example, “use of tools such as journey maps and personas”, 

“storytelling”, “use of metaphors” are rather defined processes compared to 

“ethnographic research” or “multidisciplinary collaboration”. While it was found that 

Thinking-By-Doing is influenced by industry, we can only assume that Visualizing and 

Combination of Convergent and Divergent Approaches are practices that are more 

usable in specific fields. People that worked in the design industry, in support of the 

assumption, use visualizing always and combination of approaches at least 

sometimes. In addition, if a respondent didn’t know or never used Visualizing he/she 

doesn’t work in the design, consulting, education or innovation department.  

The fact that every respondent knows what Collaborative Work-Style is could be due 

to the diffusion that collaboration at work has reached by now. Examples of 

Collaborative Work-Style in the questionnaire were “multidisciplinary collaboration”, 

“interdisciplinary teams”, and “heterogeneity of teams”. Everybody has experienced 

collaboration and knows what it is, and, again, the examples used in order to clarify 

what was the DT practice were still very general and respondents could have 
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associated them to several working moments. This is also proved by the fact that only 

one respondent stated to never use the practice. She is a production planner working 

in the Italian manufacturing industry. Collaborative Work-Style is also the only practice 

often used by the respondent who doesn’t know any other practice, a further proof of 

the diffusion of collaboration. It can be argued that these reasons are also the motif 

why Collaborative Work-Style appears to be the most used practice.   

Creative Problem Solving was found to be the most diffused DT form by the Politecnico 

researchers and was said to be based on human-centricity (Observatory DESIGN 

THINKING FOR BUSINESS, 2018). It might be surprising that Human-Centered 

Approach, appears to be the most unknown practice within respondents. This again 

could be due to biases created by the examples the practice was presented with in the 

questionnaire. The wording used in the exemplifications comes from the literature 

review and it is more complex and more specific for some practices than for others. 

Nevertheless, it is also true that if the respondent works in the design and user 

experience department, he/she uses Human-Centered Approach at least often. If 

respondents are design thinkers, it is therefore understandable that Human-Centered 

Approach is considered as one of the fundamental practices of the most popular DT 

form.  

Having a background education in more than one field seems to be a reason for using 

DT practices quite often. In particular, Human-Centered Approach and Combination of 

Divergent and Convergent Approaches are used at least often in the segment of 

respondents that have an education in multiple fields. It could be assumed that being 

exposed to different disciplines enhances empathy and the capability to see problems 

and solutions from different perspectives, acquiring therefore more easily some of the 

characteristics of a good design thinker.  

No significant inference can be drawn from the analysis of nationalities nor office 

location: the great majority of respondents is Italian and works in Italy. Not much can 

be said about differences in gender either. Since all respondents that never use 
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Human-Centered Approach are male and all that don’t know Thinking-By-Doing are 

females (3 people in both cases) we can be led to believe that men are less empathic 

and women less practical, but this is easily denied by the numbers. 45 women in fact 

do know and use Thinking-By-Doing (of which 19 use it all the time) and 49 men use 

Human-Centered Approach (of which 17 all the time). 

37 respondents always use Collaborative Work-Style and Visualizing and 35 

Collaborative Work-Style and Human-Centered Approach and Visualizing and Human-

Centered Approach too. This makes the three practices not only the most used, but 

also the most used in combination. 

The research confirmed that people can be using one practice without using or without 

even knowing other practices. Nevertheless, while within the respondents’ sample not 

knowing Human-Centered Approach is a necessary condition for not knowing other 

practices, the same condition doesn’t hold for respondents that don’t use at least one 

practice. Practices that are never used differ from respondent to respondent. Always 

engaging in one practice is a reason for also engaging in all other practices at some 

level. It could therefore be assumed that increasing the use of any practice up to the 

maximum level increases the probability of using also every other DT practice. This is 

also suggested by the fact that if respondents never used one of the practices, they 

hardly ever used any other practice all the time.  

Lastly, an analysis of that quarter of respondents’ sample that always use all practices 

leads to the assumption that graduating from master’s courses and studying design 

are two events that increase the probability of working with design thinking frequently. 

 

Although regressions are difficult to interpret in practical terms, they were very useful 

in understanding the relationship that exists between design thinking elements. 

Regressions to investigate DT practices, on one hand, prove that, generally, the use 

of one practice has a positive effect on the use of other practices too. Not only, but 

also that, in the majority pf cases, the more you use one practice, the more you use 
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other practices too. Of course, this relationship is not true for any pair of practices, it’s 

simply the general tendency. What can be concluded for each practice from the 

analyses conducted will be resumed hereafter. 

Collaborative Work-Style is positively affected by Human-Centered Activity. It is also 

safe to say that the more someone uses Human-Centered Activity the higher the 

probabilities of using Collaborative Work-Style more often. From the ordinal regression 

it also appears that using Visualizing more often increase the probability of using 

Collaborative Work-Style more often. From the linear regression we can, in addition, 

see that as people grow older they seem to use more Collaborative Work-Style. 

Thinking-By-Doing is also positively affected by Human-Centered Approach, but also 

from Visualizing. Contrary to what observed for Collaborative Work-Style, in this case, 

it can’t be safely stated that the more someone uses a Human-Centered Approach the 

higher the probabilities of using Thinking-By-Doing. From the ordinal logistic 

regression, in fact, it appears that never using Human-Centered Approach increases 

the probability of using Thinking-By-Doing more than using the practice sometimes. 

Human-Centered Approach is positively affected by Combination of Divergent and 

Convergent Approaches and Thinking-By-Doing and negatively affected if the 

respondent is male or has studied engineering. The negative effect of engineering is 

also supported by the results of the ordinal logistic regression. 

Visualizing is positively influenced by the practices Thinking-By-Doing, Human-

Centered Approach and Combination of Divergent and Convergent Thinking. If it 

appears that using more Combination of Divergent and Convergent Approach doesn’t 

necessarily entail that the probability of using Visualizing will increase, we can say that 

it does if someone goes from never using Human-Centered Approach to sometimes 

using it. Moreover, the longer one works in a company the lower the probabilities of 

using Visualizing. 

Finally, Combination of Divergent and Convergent Approaches is positively affected 

by Human-Centered Approach and Visualizing. It can also be said that having a high 
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school diploma, in this case, is one reason for using the practice less often than if 

having a master’s degree. The other two DT practices, Collaborative Work-Style and 

Thinking-By-Doing, were significant in the ordinal regression of Combination of 

Divergent and Convergent Approaches. In this case it can’t be affirmed that the 

probability of using Combination of Divergent and Convergent Approaches increases 

every time one of the two practices is used (one level) more. 

Human-Centered Activity, besides being the sine qua non for not knowing DT 

practices, is also the only practice that is always proved to positively affect all others. 

The importance of this practice in the design thinking process is therefore evident and 

confirmed by the analyses, as well as by the literature. 

 

Creativity regressions, on the other hand, confirmed and contradicted some of the 

hypotheses formulated. In particular, it was found that using design thinking practices 

doesn’t necessarily entail an increase in creative self-efficacy nor creative problem-

solving capacity. This is proved by the positive relation that never using CDCA has 

with CSE and that never using CW has with CPSC. Nevertheless, this relationship 

depends on the type of practice used. It is in fact true that never using HCA decreases 

CPSC. Not only that, but also it was found that not knowing what one category of 

practices is has a different effect depending on the practice. Creative problem-solving 

capacity is indeed expected to increase if respondents don’t know visualizing, whilst it 

is expected to decrease if respondents don’t know human-centered approach. Finally, 

there is not enough evidence to prove that the increase in use in one category of 

practices increases creativity. This can only be assessed for visualizing: using V 

always increases CSE compared to using V seldom. The first hypothesis (H1) is 

therefore contradicted: if one increasingly uses one category of design thinking 

practices, that doesn’t mean that he will be more creative. In fact, he might also have 

less creative self-efficacy and less creative problem-solving capacity than someone 

not using the practices at all. It can be concluded that each category of practices and 
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each frequency of use of the practice has a different effect on creativity and should 

therefore be studied on its own. From this study, some of the effects of human-

centered approach, visualizing and collaborative work-style on creative problem-

solving capacity and some of the effects of visualizing and combination of convergent 

and divergent approach on creative self-efficacy were explained. It is interesting noting 

that HCA, V and CW significantly explained one form of creativity while V and CDCA 

significantly explained the other. Being creative self-efficacy and creative problem-

solving capacity two aspects of the same phenomenon, it can, be stated that, in this 

research, all design thinking forms except thinking-by-doing somehow had an impact 

on creativity.  

Hypotheses 2 and 3 (H2 and H3) could not be confirmed nor rejected from the results 

of the study. Both creative requirement and psychological safety showed a negative 

relation with creative self-efficacy and a positive one with creative problem-solving 

capacity but were not significant in both regressions. Hypothesis 4 (H4) was instead 

confirmed. The significant positive impact that employee involvement in creative work 

was expected to have on creative self-efficacy and creative problem-solving capacity 

was proved in the regression models. Engaging in design thinking through the use of 

its practices involves practitioners in creative work and results in increased creative 

self-efficacy and creative problem-solving capacity. 

Looking at the significant effects of control variables and design thinking practices on 

the two forms of creativity some interesting relationships emerge. For what regards 

creative problem-solving capacity, it was found that not knowing or not using human-

centered approach decreases the perception of CPSC. This implies that using human-

centered approach makes it easier to solve problems creatively. This can be due to 

the fact that the practice is based on understanding the users and gives practitioners 

the possibility to see problems from the perspective of those who face the problem 

every day. Adopting said perspective seems to be important in order to facilitate the 

finding of a creative solution. This is also consistent with the findings of the Politecnico 
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researchers who state that human-centered approach is fundamental for creative 

problem-solving (Observatory DESIGN THINKING FOR BUSINESS, 2018). Working 

in innovation or R&D is a reason to perceive higher creative problem-solving capacity. 

This is easily explained if one considers that the specific task of innovators and 

researchers is to find new and useful ideas. Moreover, not knowing visualizing and not 

using collaborative work-style have a positive effect on the respondents’ perception of 

their creative problem-solving capacity. Possibly, using collaborative work-style makes 

the process of creative problem-solving more difficult as working in a team requires 

more time, confrontation and reaching compromises. Moreover, the fact that a problem 

is solved by a group may decrease the perception that an individual is able to solve 

problems creatively on his/her own. For what regards visualizing, instead, the practice 

may impede the creative resolution of a problem as it entails being able to transform 

the problem into a tangible and visible representation. Visualizing could be more 

effective once a solution has been found and it needs to be tested and perfectioned. 

Visualizing seldom also decreases the perceived creative self-efficacy compared to 

visualizing all the time. Therefore, practitioners that use visualizing less frequently 

consider themselves less efficient creatively. Visualizing seems to be a useful practice 

for creativity only when used by experts that rely on it all the time, otherwise it can 

negatively influence perceived creativity. Combination of convergent and divergent 

approaches increases creative self-efficacy if never used. Since using the practice 

implies breaking down assumptions and spending a lot of time on defining and 

redefining problems, one may believe to be more efficient creatively when he/she’s not 

using any of the tools of the practice category but rather finds a creative solution fast. 

For what regards educational fields, it is possible that having an education in 

humanities or social sciences decreases creative self-efficacy as those disciplines are 

less about generating ideas or finding solutions and more about reflecting and 

understanding and creativity may be less needed; having a background in multiple 

fields, on the contrary, may stimulate creativity as well as self-efficacy. Facing 
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problems from different perspectives and having experience in multiple fields should 

increase confidence in one’s capabilities on many levels, including creativity. Lastly, it 

is interesting noting that having a PhD decreases perceived creative self-efficacy as 

so does being male. 

 

11. Contributions and Implications 
 

On a theoretical level, this research contributes first of all to improving the 

understandability of the open concept of design thinking. In particular, it offers a 

perspective on its practices, classifying them into five groups that prove to be 

recognized by users and practical for empirical research. The analysis also offers 

insights about the world of the practices’ users, suggesting links between their 

demographic and work characteristics and the practices frequency of use. Finally, it 

helps understanding how practices relate to each other and which demographic and 

work factors may influence each one of them.  

Moreover, the analyses conducted are an initial step towards understanding how 

different design thinking practices influence creativity. The results obtained proved that 

different practices have different effects on creativity. More importantly, using design 

thinking practices is not necessarily a way to improve creativity. Findings reveal that 

the level of use of each practice has a different effect on creative self-efficacy and 

creative problem-solving, the two creativity forms assessed. Finally, the study tested 

the effect that three moderating factors have on the capacity of solving problems 

creatively and on creative self-efficacy. Creative requirement, psychological safety and 

employee involvement in creative work were included in the models explaining creative 

self-efficacy and creative problem-solving as factors expected to have a positive 

impact on creativity. While the impact of psychological safety and creative requirement 

could not be significantly assessed, results confirm that employee involvement has a 

positive impact on both creativity forms assessed when design thinking practices are 
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used. Many of the relationships that emerge from the study suggest that further 

research is needed. In particular, more empirical studies should address the 

conceptualization of design thinking practices. For example, an increased use of 

human-centered approach is expected to increase the perceived capacity of solving 

problems creatively. As the link between this category of practices and creative 

problem-solving considered as a design thinking paradigm had already been 

suggested by other researchers (Observatory DESIGN THINKING FOR BUSINESS, 

2018), the relationship between practice and paradigm should be analyzed in greater 

details. 

On a practical level, the findings of this study should interest design thinking 

practitioners in that they indicate paths leading to increases in creativity. In general, it 

appears that using more practices more often has a positive effect on the probabilities 

of using other practices too. Nevertheless, if the expected result is an increase in 

creativity, not every practice can be adopted and used at any frequency with the same 

effect. Visualizing, for example, appears to only stimulates creativity if its tools have 

been mastered, otherwise it is better not to use it. It was also confirmed from the 

analyses that working with design thinking doesn’t mean using, nor knowing, all 

practices; design thinking is proved to be a flexible process that each company, 

department, or individual adopts in a way that efficiently serves its needs. 

 

12. Limitations and Further Research 
 

Being one of the few empirical studies about the practices of design thinking and in the 

field of design thinking in general, this research has two major limitations. 

First, exploration was the main aim of the analyses and detailed assumptions about 

the impact of design thinking practices on creativity couldn’t be formulated. This 

happened to be the case because design thinking is a rather undefined concept of 



 57 

which tools and practices are still to be clarified; previous research about the effect of 

practices on creativity was therefore missing. 

The second limitation regards quantitative analyses. Their practical interpretation is 

difficult as neither creativity nor the use of practices increase by units. It is for this 

reason that magnitude of the relationships between variables has been purposely left 

out of the “Discussion” section. Moreover, the meaningfulness of the study could be 

limited by some circumstances. First of all, the sample size. As already noted in other 

sections, the sample is heterogeneous, but not very large. Time constraints and the 

difficulty encountered in collecting responses were the reasons why data gathering 

stopped once the minimum satisfying sample size was reached. With 102 complete 

questionnaires a big model was created. 28 items were used to fit a 5-factor model, of 

which two of the resulting variables had to be regressed on five DT practices (each 

composed of 6 levels), 11 control variables (with at least 4 levels) and three 

moderators. Indeed, some information collected was not used at the time of regression 

analysis (i.e. the control variables “Company” and “Office Location”, the two CPSC 

variables and PS variables excluded during CFA). Moreover, after factor creation and 

in linear regressions, ordinal data had to be treated as continuous. It is common to 

treat ordinal variables as continuous, especially when they are measured using Likert 

scales. It is reasonable, in fact, to assume that the measurement between 

intervals/levels has a linear effect (Pasta, 2009), but the fact that categories are equally 

spaced could be questioned. In addition, ordinal categorical variables were treated as 

if they were normally distributed, but ordinal data is often skewed, discrete and lumpy. 

Relaxing the normality assumption may also have increased the models’ complexity. 

Finally, two of the four assumptions could not be verified as the moderators were not 

significant and some non-significant predictors were selected out of the regressions. 

Some of the information collected was therefore not useful in explaining the variability 

in creative self-efficacy and creative problem-solving capacity. 
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Despite these issues, analyses were satisfactory, insightful and helpful for 

understanding how practices of the design thinking process influence creativity 

perceptions of respondents. 

One of the aims of this study was to contribute to the design thinking discourse and 

enrich it by spurring empirical research which, at the time of analysis, is still poor and 

overlooked. Being one of the few quantitative studies in the field, along with the results 

of the analyses came ideas for further research. First of all, the five practices 

categories are specifically based on Hassi and Laakso’s framework (2011). 

Nevertheless, as noted in the literature review and “Design Thinking Practices” section, 

there is no agreed upon classification and what is identified as design thinking changes 

from company to company, researcher to researcher. It is true that some practices 

appear to be “more essential” for design thinking than others (e.g. human centricity) 

and those tend to be grouped into an established category, yet some researcher could 

choose to follow a different classification and investigate how other practices affect 

creativity. Another option is to conduct a study in order to set some criteria for practices 

classification; up to now this has only been done based on literature and no data 

support makes one classification preferable to another. 

The same is true for design thinking and its forms. Further research should focus on 

defining design thinking even further and investigate if it makes practical sense to 

classify DT into paradigms or rather it should be clarified what are its impacts. Once 

the outcomes of design thinking are clearer, empirical studies could aim at linking them 

with design thinking practices. A more detailed definition of design thinking could also 

be useful for improving the models tested in this research. It has already been noted 

that creative confidence was analyzed here as creative self-efficacy, but the term 

“confidence” might have reasonably been associated to different measures.  

Three moderators were introduced in these analyses and only one could significantly 

be assessed. Further research could focus on understanding the combined effect that 
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design thinking practices and moderators have on creativity, both constructing a 

different model from the one assessed here or by including other types of moderators.  

Moreover, it could be studied if design thinking practices have an impact on moderators 

and, if they do, of which kind. In addition, from this study it is evident that there exist a 

strong association between practices. Further studies could assess if the use design 

thinking practices has any impact on the use of other design thinking practices. This 

alone is an area for research. 

Another possibility is to conduct a similar analysis with a non-random sample. Initially, 

the research of this thesis was going to be conducted only among recognized design 

thinkers. This proved difficult as contacting DT practitioners only wasn’t enough to 

reach a sufficiently large sample. From the results of the analyses it appears that the 

field of education could be linked to the use of each practice for example. It would be 

interesting observing how the use of different practices influences creativity across 

different educational fields or educational levels. In that case, it could also be assessed 

if the use of some type of practices is dictated by specific demographic or work 

characteristics. 

Finally, when reviewing the results of the analyses, some interesting relationships were 

highlighted. The reason for a wider diffusion of some practices over others could be 

investigated, as well as the possibility that using one practice all the time increases the 

probability of using other practices too. Focus could also only be given to the 

relationship that exists between practices. One category of practices could also be at 

the center of the research and it could be interesting understanding how the use of that 

practices affects the outputs of design thinking. Another possibility is to study why the 

use of some practices seems to decrease creative output and what is the mastery level 

necessary for a practice to be actually useful and not just demanding. All these 

questions stemmed from observed relationships between the variables studied and 

can form the basis for new assumptions. 
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13. Conclusion 
 

With a review of the literature and of the outcome of the analyses, this study wants to 

prove that design thinking is not as fuzzy as it seems, it just needs to be tested and 

conceptualized further. This report proves that design thinking and creativity are indeed 

related and that different categories of design thinking practices do exist and that they 

have an impact on the outcomes of design thinking. Their impact on creativity, 

particularly, is not always positive and it does not only depend on the practice used, 

but also on the level of use of the practices. As insightful as the findings were, the real 

challenge lays in the possibilities for future research that this first empirical study 

opened. To anyone interested in design thinking, this thesis should be an inducement 

not to settle for what has been said so far, but to keep on wandering and investigating 

every aspect of a discipline that can potentially be eye-opening for situations previously 

thought impossible to solve. 
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Appendix 4 – Organizations that contributed to the Politecnico research 
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Appendix 5 – Field of Education 
 

 
 
 
 
Appendix 6 – Nationality 
 

 
 
The category “Other” comprehends all those nationalities for which there was only one respondent. 
Those were: Argentinian, Armenian, Asian, Austrian, Belgian, Bulgarian, Colombian, 
Cypriot/Italian, Danish, Dutch, French, Indonesian, Israeli, Korean, Norwegian, Polish, Russian, 
Spanish.  
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Appendix 7 – Companies 
 

 
 

3M 1 Jaguar Land Rover 1

Accenture 2 Jane Schek 1

Allwins 1 Just graduated 1

Amideast 1 Katz Design Inc. 1

Anheuser Busch Inbev 1 KFUPM 1

Awesome.cx 1 Lancaster university UK 1

BMW 1 LEADING IT COMPANY 1

BorgWarner 3 Livework 1

c+d / concepto más diseño 1 Lloyd's Register 1

CEDIM,(Monterrey's higher education centre of design. 1 Middle school 1

ChamplainCollege 1 Milan Creative design Academy 1

Citia 1 MSC Cruises 1

Commodore Innovation 1 N/A 7

Confidential 1 NTT Data 1

Creuna 1 Petsofi Oy 1

Design Group Italia 1 Pininfarina Extra 1

Doing 1 Politecnico di Milano 2

Early Child Development 1 Rainmaking Innovation 1

EY Advisory 3 Rollon 1

FH Vorarlberg 1 Sap 1

Fjord 1 ScaleIT Capital 1

freelancer 2 Self employed 2

Frog 3 Steelcase 1

Garnet Valley School District 1 TAG 1

Granja Naranja 1 Talkwise 1

Haagse highschool industrial design engineering 1 The American University in Cairo 1

harvard 1 The Why Lab 1

HUED 1 UniCredit 3

Ibbaka/TeamFit 1 Università Degli Studi di Padova 1

IdConcepts 1 University of Vermont 1

Innovation by design 1 Wibber 1

Intesys srl 2 Total: 82



 74 

Appendix 8 – Industries 
 

 
 
 
 
 
 
Appendix 9 – Departments  
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Appendix 10 – Roles 
 

 
 
 
 
 
Appendix 11 – Office Location 
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Appendix 12 – Items used to measure… 
 
…Creative Self-Efficacy (CSE) (Alpha = 0.790) 
I know I can efficiently solve even complicated problems;     
I trust my creative abilities;     
Compared to my friends, I am distinguished by my imagination and ingenuity; 
Many times I have proved that I can cope with difficult situations; 
I am sure I can deal with problems requiring creative thinking; 
I am good at proposing original solutions to problems.  
 
Creative Problem-Solving Capacity (Alpha = 0.869) 
Capability to define work problems creatively;     
Skill to creatively articulate work problems; 
Ability to generate novel ideas to solve work problems;  
Capability to suggest creative solutions to work problems; 
Capability to appreciate what ideas are best for solving work problems; 
Capability to choose the optimal solution for a specific work problem; 
Capability to effectively implement novel ideas chosen to solve a specific work problem; 
Capability to implement the chosen creative solution to solve a specific work problem.
     
Creative Requirement (Alpha = 0.839) 
My job requires me to have ideas about changing services or products for customers. 
My job requires me to have ideas about changing ways of organizing work. 
My job requires me to have ideas about changing work goals and objectives. 
My job requires me to have ideas about work procedures. 
My job requires me to have ideas about changing the environment in which I work. 
 
Employee Involvement in Creative Work (Alpha = 0.864) 
…demonstrate originality at your work; 
…try out new ideas and approaches to problems; 
...identify opportunities for new products/processes; 
…generate novel, but operable work-related ideas. 
 
Psychological Safety (Alpha = 0.581) 
I am able to bring up problems and tough issues. 
It is safe to take a risk in this organization. 
No one in this organization would deliberately act in a way that undermines my efforts. 
People in this organization sometimes reject others for being different. 
It is easy for me to ask other members of this organization for help. 
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Appendix 18 – CW Ordinal Regression 
 
Warnings 
There are 380 (80,0%) cells (i.e., dependent variable levels by observed combinations of predictor variable 
values) with zero frequencies. 
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Appendix 19 – HCA Ordinal Regression 
 
Warnings 
There are 171 (73,1%) cells (i.e., dependent variable levels by observed combinations of predictor variable 
values) with zero frequencies. 
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Appendix 20 – CDCA Ordinal Regression 
 
Warnings 
There are 71 (59,2%) cells (i.e., dependent variable levels by observed combinations of predictor variable values) 
with zero frequencies. 
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Appendix 21 – TBD Ordinal Regression 
 
Warnings 
There are 371 (81,4%) cells (i.e., dependent variable levels by observed combinations of predictor variable 
values) with zero frequencies. 
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Appendix 22 – V Ordinal Regression 
 
Warnings 
There are 342 (81,4%) cells (i.e., dependent variable levels by observed combinations of predictor variable 
values) with zero frequencies. 
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Appendix 23 – CW Linear Regression 
 

 
 
 
 
 
 
Appendix 24 – HCA Linear Regression 
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Appendix 25 – CDCA Linear Regression 
 

 
 
 
 
 
 
 
Appendix 26 – TBD Linear Regression 
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Appendix 27 – V Linear Regression 
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