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ABSTRACT 
Today research has come far in explaining distinct aspects of design expertise at different skill levels. 
However, with the increasing number of studies, we argue there is a need to assimilate present 
knowledge. In this paper we advance the field of design expertise by conducting a structured literature 
review. Through a systematic search of papers, from 1970 to today, we identify 110 papers concerning 
design expertise. We then analyze the accumulated research, and map how design expertise research has 
evolved, in terms of what we know and what remains unexplored. Through the review, we contribute 
with a distinction of skills acquisition at increasing levels of design expertise. 
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1 INTRODUCTION  

Currently, there is a plethora of different directions in the field of design expertise research e.g., 

industrial design (Huang and Li, 2015; Oygür and Ülkebas, 2021; Yilmaz and Daly, 2016; Jagtap, 2018; 

Rusten and Bryson, 2007), engineering design (Ahmed, 2007; Atman et. al., 2007; Steele, 2012), and 

architectural design (Alipour, 2021; Bernal, 2016; Gulari, 2015; Oluwatayo et. al., 2017), service design 

(Kuosa and Westerlund, 2012; Wetter-Edman and Malmberg, 2016), software design (Popovic and 

Kraal, 2010; Petre, 2009), interaction design (Begnum et. al., 2019; Gray et. al., 2014; Lotz et. al., 2015), 

interior design (Smith, 2015), fashion design (Lee, 2012; Stacey et. al., 2002), web design (Chevalier and 

Ivory, 2003), and graphic design (Ellmers and Foley, 2020; McLaughlin, 2012). This cluster of diverse, 

contemporary research contributions strongly suggests that "the need for a new study is not as great as 

the need for the assimilation of already existing studies" (Light and Pillemer, 1984, p. 169). Based on 

this observation we argue that a holistic approach is needed to assimilate a scholarly body of literature. 

Our suggestion is to adopt a structured literature review (the SLR-method as described by Massaro et. 

al., 2016), to provide new insight to the topic of design expertise and to support future theory building 

across engaged disciplines. With this paper, we respond to recent calls in research, we aim to accumulate 

findings from prior research (Tan, 2021), and contribute to the work of renowned design scholars as 

Cross, Lawson, Dorst and Buchanan, that calls for more research on design expertise. 

1.1 Design expertise 

In the Cambridge Handbook of expertise and expert performance, design expertise is presented as being 

‘the result of a dedicated application to a chosen field’ (Cross, 2018, p. 428; Ericsson et. al., 2018). Like 

expertise in other domains, expertise in design accumulates over time and is a long-term process 

(Lawson and Dorst, 2013; Cross, 2006), as "a product of grit, practise, and reflections" (Chase and 

Simon, 1973; Erisson, Krampe, and Tesch-Römer, 1993). Expertise is more than experience or the 

possession of talent (Laursen and Barros, 2022). “Acquiring design expertise is influenced by a complex 

array of factors” which includes skill acquisition, learning declarative knowledge and developing 

relevant experiences (Lawson and Dorst, 2013, p. 98–99).  Prior literature on design expertise typical 

describes several skill levels, see for example the foundational work on skill acquisition by Dreyfus and 

Dreyfus (1980) model, and later, in design by Lawson and Dorst (2013) and Dorst (2011). In expertise 

studies we also find applications of Schön´s model of reflective practice (Schön, 1983) and, the Ericsson 

model of deliberate practice (Ericsson et. al., 1993; Ericsson and Smith, 1991). In these models’ ideas of 

different level of expertise have been discussed and positioned depending on how skills are acquired. 

Present expertise research mostly builds on well-known expertise models (Tan, 2021). Recently a model 

has been proposed by Mosely et. al., (2018) in which principles of design thinking (Laursen and 

Tollestrup, 2017) has been applied to the research on expertise acquisition.  

Table 1: different levels of expertise correspond to our analytical framework. 
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Table 1 (an extension of the table by Mosely et. al.) shows how novices normally evolve from 

working with a rule/convention-based way of design thinking to a more situation-based/strategy-based 

type, and finally, to working innovatively with developing new schema as an expert. To clarify and 

display a clear foundation in earlier findings, we build on these in our literature review, mapping 

studies according to level. However, we are also simplifying the seven levels into three (students, 

practitioners, experts), which we are in fact able to divide earlier studies from. Through this SLR 

study we seek to answer the following research questions: RQ 1. How has design expertise developed 

overtime? RQ 2. What is the focus of design expertise literature and how has it evolved?  

2 METHOD 

Structured literature review is an explicit method following specific steps (Massaro et. al., 2016. P. 

771). Where this study is focused on covering a less explored territory within design research, the 

general application of SLR studies has been in the context of more widely described research fields 

such as Accounting (Guthrie et. al.,2012) and Knowledge Management (Massaro et. al., 2015). 

However, SLRs are not exclusively meant for researching fields with a large body of scholarly 

contributions but supports the process of covering any scholarly body of literature on the parameters 

of width (exhaustive data search and collection) and depth (assessment criteria through validity 

construct) (Massaro et. al., 2016). 

2.1 Data collection and processing 

Through several search-rounds with different combinations of search-metrics were explored to 

generate a versatile and representative dataset. Some of the initial data searches revealed 100.000+ hits 

which needed a large reduction. The search terms were clustered into groups according to which 

combinations generated the same hits. After investigating the results exhaustively, (check title - check 

abstract - yes/no) we used the local AUB Primo engine as a directory for papers that were not 

available through Google Scholar. 

Table 2: Research protocol and validity construct of collected data (filtration process guide) 

 

We then read abstracts in the "yes" pile and appointed them to themes. We then narrowed down the 

themes by collapsing similar themes into one. The resulting piles then went through checks with the 
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protocol according to which criteria were met. This gathering and filtering process resulted in a total 

of 110 papers, which was then imported to the qualitative data analysis software (QDAS) NVivo 12 

for further analysis. An example: Design studies articles will go through many rounds IF the criteria of 

roots are present in title - keyword or abstract. Dissertations and books will be coded in software for 

references and number of keywords in text. 

2.2 Analytical framework and coding 

Then we developed an analytical framework a collection of topics ("nodes") which the data was analysed 

and coded under (in NVivo). Guided by the analytical framework, the next step where to visualize the data 

and run different data queries in the program. In the following chapter, we present the initial results 

generated from our dataset and discuss insights, implications, and future research paths from here. 

3 INSIGHTS AND RESULTS 

3.1 Domains 

Through our coding we find, studies of 

design expertise are de-centralized and 

scattered between multiple domains. The 

main contributors are three domains, 

including: Architecture, Design and 

Planning; Product Engineering/ 

Industrial Design and Design Research, 

Innovation and Technology. Whereas 

most other domains, only contribute with 

a few papers each. When coding the 

domain, we based it on the domain, the 

institute, which first author was affiliated 

to.  

Figure 1: Distribution of domains contributing to the field of design expertise. 

This indicates that the field has expanded in multiple directions of the design disciplines, which 

creates a somewhat scattered image of the field of design expertise. The main contributors each 

represent a specific domain in which they have conducted research on DE, (Lawson, Architectural 

Design/Cross, Engineering Design/Dorst, Industrial Design) from these main domains, the branches 

reach areas like digitalization, interactive digital media, and information technology, where DE is 

related to system design, graphic design, and interaction design/HCI design. Other areas relate to areas 

like fashion design & interior design, which is an extension of the industrial design practices with a 

specialized commercial emphasis. In the field of engineering, we find areas like electronic 

engineering, software engineering, environmental planning & structures in engineering. Within 

architecture several areas intersect depending on whether the perspectives are macro (buildings and 

structures) or micro-oriented (products, systems, or services).  

3.2 Methods  

Next, analysing the distribution of applied 

methods in the studies of DE (fig. 2) there 

is a clear dominance of protocol studies. 

While protocol studies are highly appraised 

within design research (Cross, 2001), a few 

studies critique this tendency, arguing that 

the artificially created environment in 

which the participants conduct the design 

tasks, is not inducing spontaneous or 

realistic design situation- or setting (Kim, 

2019, p. 10; Crilly, 2015, p. 55).  

Figure 2: Distribution of applied methods DE. 
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The second most applied method is conceptual papers such as (Cross, 1982, 1985, 2006; |Lawson 

2005, 2013; Dorst and Reymen, 2004). Looking at Discussions and critiques, we see 4% of the papers 

collected in this category. 

In terms of the thematic evolution of the 

design thinking field, the themes 

emerged from the content of the data 

and were then clustered into three 

overall themes: Design cognition, 

Design education and Design processes 

and practices. The chart (figure 3) 

illustrates the evolution and distribution 

of the overall themes Design cognition, 

Design processes/practices and Design 

education, as the dominant themes 

across time.  

Figure 3: Evolution and distribution of themes in design expertise literature. 

As figure 3 shows, from 1982 up to 2000 the papers tend to focus on design education and less so on 

process/practice and cognition. Post year 2000 and to year 2006, we see a shift from 24 papers mainly 

focusing on the topic of design education, to 40 papers focusing on processes/practice as well as 

design cognition. Recently from 2016 and onwards studies on design cognition and design process and 

practice have been the primary focus in recent years.  

Table 3: Design Processes and Practice: Themes and sub-themes in the literature 

 

Table 3, 4 and 5 displays the over-all themes expanded with adjacent subthemes. The tables below do 

not represent all coded subthemes but a chosen segment of most trending/relevant themes.  
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Table 4: Design Cognition: Theme and sub-themes 

 

Table 5: Design education: themes and sub-themes in the literature. 

 

3.3 The state of art: level of design expertise 

In this section we investigate how the study-participants vary and which studies use participants in 

their research as well as what focus have been to the DE-research. Figure 4 display studies researching 

levels of design expertise. The numbers in brackets show the total amount of studies in each category.  

Trending methods and overall themes for the contents of the pyramid are displayed in table 6. Data 

displayed in the two last rows of table 6, indicate trends for studies researching more than one level of 

expertise (studies conducting comparative analysis across levels, e.g., comparing students and 

practitioners). Some papers are coded at several themes while others may be coded at one theme.  
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Table 6: DE studies divided upon skill level of participants. 

 

4 DISCUSSION AND RESEARCH IMPLICATIONS 

Decentralization of the DE-field: There are many different domains contributing to the field of DE. 

These domains differ from one another in areas such as design process and core practices, educational 

background, and the differing emphasis on planning and/or implementation/creation of artefacts of 

design. The decentralization is adding more diversity and specialized contributions to the field of DE 

which provides different contexts and perspectives. A downside of this tendency is that it can be 

challenging to establish an overview of where to start gathering knowledge on DE. It may also prove 

challenging to identify where research contributions are needed.  

Main themes: According to our dataset the main themes are design cognition and design processes 

and practice. This indicates a high level of focus on the internal and external processes connected to 

design expertise. Design education is the least included theme which could mean that crucial 

connections and focus on the transitions between expertise levels are missing from the big picture. 

Dorst (2004) formulated as a major gap in the literature of DE “At this moment, there is no theoretical 

basis for explaining and understanding the kinds of transformations the design student must go 

through, and there is no theoretical basis for identifying the degree of design expertise of a designer at 

a certain moment. Also, little is known about how to stimulate design expertise development.” (Dorst 

and Reymen, 2004, p. 1). Based on the fact, that most studies are conducting research with student 

designers as participants, the main assumption would be, that the gap formulated by Dorst (2004) is 

being addressed by most DE-studies. However, we see that there is a lacking focus on design 

education in these studies. The implication of not having an educational perspective included in one's 

research is that researchers are leaving out discussions of the transitional and stimulating role that 

design education plays for the development of expertise.  

Participants in DE-studies: The most frequent studied designers are students and practitioners along 

with comparative studies of students and practitioners. Less frequent are comparative studies of 

students and experts as well as expert designers (Laursen and Barros, 2022). Many of the comparative 

studies of students and practitioners tend to focus on recording and categorizing individual skills of 

designers through tests in various design tasks and activities e.g., testing specific skills inspired by the 

model by Dreyfus and Dreyfus (1980), as well as variations such as Lawson and Dorst (2013). While 

some studies utilize group-testing in DE-research, these tend to consist of participants with similar 

skill-level rather than a mixture of skill-levels. When looking at the total number of expert studies from 
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a set of 110 data sources, we are somewhat surprised to see expert studies being surpassed by studies 

conducted on students/practitioners, as well as comparative studies on students and practitioners. 

Considering the emphasis on design processes and cognition (as we discussed in the previous segment) 

and having design education rated as the least discussed theme, the natural assumption would be to see 

the pyramid (fig. 5) “flipped”. In such a scenario with most expert studies being conducted, it would 

make more sense to see this prominent focus on design processes and cognitive abilities. However, what 

we do see is that most studies are conducting tests on design students, while having only marginal focus 

on the role that design education plays in the context of developing expertise.  

Applied methods: The formation of specific patterns can be observed when looking into the 

methodological trends in Table 6 where both types of comparative studies, as well as studies 

conducted solely on students, apply the protocol method. We see a shared interest among these types 

of studies in gathering large datasets as well as including many participants, which correlates with 

conducting structured research and gathering quantitative data. Research conducted on experts (5) and 

practitioners (13) mainly consists of interviews and case studies. Again, this correlates with the 

tendency displayed in these studies, which is using fewer participants as well as seeking more complex 

answers with a qualitative depth. In expert studies, only three methods are represented which naturally 

correlates with having only 5 studies represented at the expert level. Regarding papers with a discourse 

or specific point of critique, these tend to point out shortcomings of the skill acquisition model by 

Dreyfus and Dreyfus (1980) as the model has a linear view on transitions from novice to expert in 

design. Moreover, several papers display varied opinions on what defines a non-designer, a novice, 

and advanced beginner etc.   

5 CONCLUSION AND FUTURE RESEARCH 

5.1 RQ 1. How has DE developed over time?  

There seem to be a decentralization happening within DE-studies, a vast majority of studies displays a 

tendency of narrowing their focus towards exploring DE in the context of their respective domain. 

This leaves a vast majority of research contributions covering vertically rather than horizontally to the 

research on DE. The risk in this type of vertical expansion is that the field is creating a lot of research 

which holds somewhat little value when looking at the overarching methodological approaches 

(Laursen and Tollestrup, 2017). The need for studies assimilating findings of the various domains is 

therefore called for to research the binding factors between them, rather than enhancing the 

fragmentation into domain-specific contexts. 

5.2 RQ 2. What is the focus of DE-literature and how has it evolved?  

Looking at the applied methods the protocol studies are heavily relied on in the field. This results in 

linear and confined perspectives which in many ways seems counterintuitive for studying designers in 

their “natural environment”. Still, few researchers provide critiques on this shortcoming within the 

field of DE. Based on this observation, we argue that there is room for more studies performed in 

organic settings by using non-intervening methods rather than fabricating design situations by using 

protocol studies which, in theory, counteracts the intuitive nature of design situations. Next, our data 

also shows that the focus of the literature primarily has been on design cognition and 

processes/practice, while design education has regressed in recent years, which leaves a gap for more 

research on DE in the context of education. Regarding the levels of expertise investigated, we call for 

more studies on design experts, as well as more diverse methods in investigating expert designers with 

a general focus on capturing the totality of their skills in their natural environments. We advocate for 

more diversity in the participatory arena (e.g., using interdisciplinary or mixed-level groups) and to the 

methods being applied to the research of design expertise as well as a higher level of critical thinking 

when applying theoretical models of design expertise. Looking forward our review propose several 

areas for further research. For example, we encourage more studies of expert designers. Such studies 

may help progress knowledge building on key points of the ‘expertise’ in the design profession. 

Moreover, to understand the situatedness of design, we call for more studies in-situ, for example how 

experts designers interact with their natural context.  
Abbreviations: DE: Design expertise. SLR: Structured Literature Review 

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-

profit sectors. 
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