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Abstract: To remain effective in an era of technological flux and Al-driven tools,
architects must continuously expand their knowledge base. Architectural research and
education must evolve alongside these digital transitions to secure legitimacy and
funding within academic institutions. This paper asks how the architectural design
research community can self-manage in response to these changes. Using the lens of
Strategic Niche Management (SNM), we examine how design research behaves as an
emerging niche seeking to participate in broader academic regimes. We conducted a
multi-stage review of the Design Research Society (DRS) Conference Biennale Series
(2002—-2024), involving a quantitative analysis of over 2,000 papers and a systematic
deductive qualitative review of 71 selected contributions. Our findings: 1) visualize
longitudinal design research trends; 2) identify eight key approaches categorized into
the SNM pillars of expectations, social networking, and learning; and 3) discuss
strategic directions for architectural design researchers to manage digital transitions.

Keywords: Architectural design research; design research; digital transition;
architecture research culture

1. Introduction

In the next 25 years, the global building stock is expected to double (Green Building Council,
2017). As people spend most of their time inside buildings (Klepeis et al., 2001; Morris et al.,
2025), the design of this massive new building stock will have deep and lasting implications
for human and non-human life. The discipline of architecture, thus, has a profound
responsibility for shaping the environments and spaces where most social, political and
economic processes take place. A significant part of this responsibility entails sustained
research and innovation in architecture. While professional practice focuses on the
immediate demands of design and construction, academic inquiry examines the spatial,
social, environmental and technical factors that reconcile scientific and non-scientific
objectives. Yet, architectural design research remains a relatively small domain in academia,
often receiving less funding than related fields such as engineering, science, or management
(AIA Architectural Research Agenda, 2019). The relative scarcity of resources reflects a
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broader underestimation of the field’s potential contributions to both design practice and
academic inquiry.

Architecture is not alone in this struggle for legitimacy; however, its path to innovation is
often complicated by its unique standing among the design arts. Architectural design
practice differs from other design disciplines (like industrial, graphic or interaction design) in
its scale, social entanglement, temporality and modes of knowledge production (Foqué,
2010). Similarly, architectural design research is distinct from other design research
disciplines, requiring architecture-specific design research cultures. While application
distinctions can complicate the translation and adoption of research methods from other
fields, they simultaneously signify a potent source of intellectual innovation that can benefit
the wider landscape of design research, bolster funding sustainability, and improve the
design and production of buildings inhabited by the global population.

1.1 Architecture design research within the academic research context

Architectural design research occupies a fragmented position at the intersection of the arts,
humanities, and applied sciences. It simultaneously operates within an arts-based research
cultures (Maciver et al., 2016), with roots in the Beaux-Arts tradition (Leopold et al., 2020).
Yet it also can also be housed within technology universities (Juki¢ & Kostesi¢, 2024), or
occasionally categorized as a vocational trade (Ruamsanitwong & Campbell, 2021). This
multi-faceted identity creates a legitimacy paradox: while some argue architecture should be
treated as a science (lllies & Ray, 2009), or have compared it to fields such as Law and
Medicine (Foqué, 2010; Tzonis & White, 1994), its publication impact metrics lag significantly
behind fields like engineering (Asfour & Al-Qawasmi, 2024). This reliance on external, often
ill-fitting metrics makes it difficult for researchers to demonstrate credibility to
interdisciplinary boards.

As the definition of research has expanded to include creative practices as forms of inquiry
(Frayling, 1994; Kjgrup, 2010), architecture has struggled to maintain ontological and
methodological integrity. This reflects legacy of tensions between scientific, artistic, and
design-based approaches (De Jong & Van Der Voordt, 2002; Foqué, 2010; Groat & Wang,
2013). This unstable ontological foundation can lead to methodological fragility, where
procedures are borrowed from other fields without being properly reconciled. Without
addressing this internal fragmentation, architectural design research remains unable to
present a coherent, rigorous front to a science-oriented academic community, further
compounding its challenges with funding and institutional recognition. This tension suggests
that architectural design research is struggling to find alignment with the dominant academic
regime, which prioritizes standardized metrics over the holistic, multimodal outputs typical
of design inquiry.

1.2 Architecture design research production and dissemination

Outside of academic settings, architectural design research is also often conducted in
architectural offices (Leopold et al., 2020). Design research conducted within private practice
may be unwilling or unable to share proprietary knowledge openly. As a result, this research
often remains embedded in architectural projects and works, encoded in forms of tacit
knowledge of the architects involved. There is an obvious distinction between the expected
outputs of academic research (research papers, academic books, volumes) and the typical
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outputs of architecture practice research (books, magazines, exhibitions, catalogues or
design projects focusing on specific agendas, approaches, urgencies, topics). A significant
challenge for architectural design researchers lies in reconciling the inherently multimodal
and holistic nature of their research questions with frameworks that are often structured
around scientific research methods. That said, when attempting to legitimize architecture
design research, scholars face the reality that books can be time consuming to produce, and
difficult to access through digital searches. Early-career academics and PhD students have
limited domain-specific publication venues to share their in-progress work or quickly
disseminate study results. So, although the discipline of architecture offers a variety of
valuable formats for sharing knowledge—including exhibitions, articles, public lectures,
studio instruction, and professional associations—these outputs can be difficult to leverage
in academic settings.

1.3 Digital transition in architectural design practice and research cultures

Architectural design and research cultures are facing digital transitions that unfold through
many modalities and phases (Carpo, 2013; Picon, 2010). Across these phases, various tools
and technologies play a critical role, including CAD software, fabrication tools, as well as
emerging generative and machine learning algorithms. Because technology is evolving
rapidly, architects must engage in additional research to critically understand its underlying
principles and make the most effective use of it. Traditional architectural education alone is
no longer sufficient as architects now need to integrate digital literacy and computational
thinking into their practice. Universities must therefore foster stronger research cultures that
emphasize the intersections of design and technology.

In architectural design, which is inherently concerned with functional use and human
experience of space, the ethical integration of technology is essential, to safeguard social
values and promote equitable outcomes. For instance, when working with large datasets and
artificial intelligence (Al), architects must navigate privacy regulations and ethical
considerations related to clients, users, and other individuals as human and legal entities.
Additionally, they must manage proprietary knowledge produced within architectural firms,
ensuring that sensitive design information is protected. Consequently, digitization and
related challenges, hold particular relevance for the domain of architecture.

The digital transition thus, acts as a catalyst for niche-innovation, forcing architectural design
research to negotiate new technical learning and processes (Schot & Geels, 2008).

Based on the discussion above, there is a clear need for structural approaches in architecture
research that can help create cohesion for the community as they experience digital
transition. Achieving this will require academic departments to reconsider and restructure
budgets, hiring practices, and career development pathways. Specifically, research units will
need to secure funding, expand staffing, provide targeted training, acquire technological
resources, and cultivate robust interdisciplinary networks to support a more integrated and
technologically informed design research culture. Legitimizing architectural design research
methods is therefore not only essential for architecture to be recognized within broader
scientific and academic contexts, but also holds substantial value at a societal level
(Bernstein, 2018).
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1.4 Problem Statement

Architectural design research remains an under-managed niche, rooted in the arts and
humanities, which complicates its justification within broader scientific and academic
regimes. The discipline suffers from fragmented dissemination and limited publication
venues, hindering the development of robust intellectual networks. Consequently, the field
lacks a coherent set of strategic approaches to manage the digital transition, leaving
researchers with few resources to build upon rapidly evolving computational methods and
data-driven practices.

1.5 What is DRS and why could it help?

The Design Research Society (DRS) is an international academic society focused on the
promotion and dissemination of design research. The society has held biennial conferences
since 2002 and published peer-revied proceedings for each. A key objective for DRS is to
advance the theories, methods, and practices of design (Design Research Society, 2025). DRS
conference proceedings have relevance to the establishment of interdisciplinary design
research spanning multiple design disciplines, though product and software design have
historically dominated the field. These areas engage in larger stakeholder communities and
operate under different concepts of scale, iteration, and temporality than architecture. As a
disciplinary field, design research also maintains ties with traditional academic venues and
involves more researchers and participants than architecture design research. DRS serves as
a valuable case study of a more established design research niche that has successfully
navigated many of the legitimacy and methodological challenges now facing architecture. By
analyzing approaches to research within the DRS community, specifically regarding
expectations, social networking, and learning, this study seeks to identify transferable
approaches for architectural design research. These characteristics make DRS a valuable case
study, offering insights into framing design research culture, refining methodologies, and
expanding collaborative networks. The objective of this study then, is to explore approaches
and methods that could help architectural design researchers, by addressing the following
questions:

1. What are trends in design research themes and approaches at DRS over
time?

2. What contributions and methods have researchers who publish at DRS used,
and what approaches respond to digital transitions?

3. Based on the DRS case study, what strategic moves (in expectations,
networking, and learning) show potential for managing the digital transition
within architectural design research cultures?

1.6 Theoretical Framework: Strategic Niche Management (SNM)

To analyze the digital transition within architectural design research, this study adopts the
lens of Strategic Niche Management (SNM) (Schot & Geels, 2008). We leverage this
framework because architectural design research functions as a radical novelty that faces a
mismatch with existing infrastructure and user practices. SNM suggests that for a new niche
to challenge an established regime, it must successfully navigate three internal processes: 1)
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articulation of expectations: providing a clear vision to legitimate protection and nurturing,
2) building social networks: expanding the actor base to create a constituency behind the
new developments, 3) learning and articulation: deepening technical, social, and
infrastructural knowledge. We used these three pillars as the deductive basis for our primary
coding categories. We hypothesized that DRS, as a larger and more established research
community, already implicitly (or explicitly) manifests strategic approaches within these
three SNM dimensions in contribution formats, research methods, or topical themes.

2. Methods

Our method included two quantitative analyses of the DRS corpus, and a qualitative analysis
of 71 papers. The first quantitative analysis focused on keywords, the second focuses on the
titles and abstracts of the entire corpus. The qualitative analysis involved an in-depth review
of a literature sample, whereby we identified strategic approaches that respond to digital
transition challenges.

2.2 Keyword Trend Analysis

We began the study by manually collecting keyword labels per year for all papers visible in
the DRS Biennial Conference Series website. Due to a drastic divergence in the keyword
tagging system introduced in 2024 compared to previous years, abstracts from 2024 were
excluded. In addition, keywords were not available for publications in 2002. Therefore, our
keyword analysis was conducted on data published from 2004 until 2022.

We analyzed Keyword frequency using an interactive visualization and linear regression to
identify positive trending keywords over time. All quantitative analysis was conducted in
RStudio Version 2025.09.1+401. Interactive plots were created using the plotly package and
exported to HTML. Machine learning clustering was conducted using the cluster package
version 2.1.8.1, and the factoextra package version 1.0.7 was used to visualize clustering
results for the elbow method. All interactive visualisations, codes, and datasets will be made
available through our GitHub page upon publication of this research.

2.3 Terms Clustering and Thematic Analysis

Since the keyword analysis could not include 2002 or 2024 data and because keyword
designation may lack consistency over the full 23-year span of the DRS conference
proceedings, we supplemented our keyword analysis with a machine learning k-means
clustering of all paper abstracts. To gather the data, we scraped all titles, abstracts,
publication years, and download counts from the open DRS website into a single database,
resulting in a total corpus of n=2229 abstracts.

The abstract texts were cleaned by removing punctuation, numbers, common English
stopwords, and whitespace. To determine the optimal number of clusters for the k-means
algorithm, we used the elbow method and visually identified a distinguishable "elbow" in the
plot at 9 clusters. After scaling the data, we ran the k-means clustering with a maximum of
100 iterations. The top five highest weighted key terms were generated for each cluster
based on proximity to the cluster center. Finally, the top two terms were identified as the
core theme label for each cluster. Clusters were plotted in an interactive visualization to
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allow for visual exploration and comparison of location, density of points, and relative
overlap between themes.

2.4 Generating a Sample for Qualitative Research

Through discussion among the team of researchers, we grouped emerging thematic trends
identified from the k-means clustering and the keyword analysis into thematic categories.
We then selected topics ("design/practice", "product/products"”, "visual/communication",
"participatory/social", "user/users”) to produce a sample for the second, qualitative part of
our research. We reduced the sample to include a random selection of papers that
maintained the yearly distribution of papers from the original corpus. We also excluded
papers that had "architecture" in the title, maintaining a sample that had novelty for the
architectural perspective. This exclusion was designed to avoid disciplinary insularity. Our
intent was to identify legitimization strategies from the broader DRS community, fields that
have often navigated digital transition and academic validation with different systemic
pressures. This approach treats the general DRS corpus as a source of methodological
innovation to be translated into the architectural context, rather than focusing on existing
architectural precedents.

Finally, our sample prioritized papers with higher recorded downloads to incorporate papers
that are more likely to have had a demonstrable impact in the DRS research community.
Based on this filtering process, we identified a final sample of 71 papers.

The complete list of sampled papers is available here:
https://github.com/livingdatadesign/ArchitectureDesignResearch

2.5 Qualitative Analysis on Paper Sample

As outlined in the theoretical framework, we employed a deductive coding process based on
the three pillars of Strategic Niche Management using ATLAS.ti. Our codebook was
structured a priori to align with the three pillars of SNM: legitimizing design (Expectations),
building community (Networking), and digital technology (Learning).

To ensure inter-coder reliability, the research team of three, conducted a primary review of a
subset of papers, followed by a cross-review of each other's coding. Following the coding
phase, we mapped patterns in methodologies and contribution types. We then identified
eight key approaches that represent the specific ways SNM processes are currently being
operationalized in the field. This allowed us to map the raw data of the papers back to the
broader socio-technical transition occurring in architectural research.

Finally, the research team engaged in collaborative interpretation of the resulting thematic
clusters to assess their applicability to future architectural design research cultures.
Consequently, our discussion elaborates on each SNM dimension followed by an interpretive
discussion of their implications for the architectural design research field, and related
questions for architectural design researchers.
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3. Results

In the following results sections, we describe our quantitative and qualitative analysis of the
DRS sample. In the discussion section we elaborate on how these findings could relate to
architecture design research cultures. The DRS corpus includes research papers every two
years from conferences starting in 2002 and ending in 2024. The full corpus is publicly
available at the DRS website with the number of papers from each conference increasing
yearly (see Figure 1).

2002 2004 2006 2008 2010 2012 4 2018 2018 2020 2022 2024

Figure 1 The DRS conference proceedings published papers have increased in number since 2002

3.1 Trends in Design Research themes at DRS

100

a ) Architecture -
Artificial intelligence

Codesign

Design education
Design research 40

Industrial design
Seivice design 20

Sustainability

2002 2004 206 2008 2010 2012 2014 2015 2018 2020 2022 2024

2002 2004 2006 2008, 210 2012 2014 2016 2018 2020

Figure 2 (a) Timeline visualization of associated keywords show a rise in the number of papers and
keywords used in recent years. Peaks include “industrial design” in 2004, “Design” in 2016,
and “codesign” in 2022. (b) Recent keyword introductions since 2018. * Note these
visualizations do not cover all keywords due to retaining visual clarity. All keywords will be
included in the interactive visualization:
https://github.com/livingdatadesign/ArchitectureDesignResearch

After cleaning the data we found 64 keywords were used from 2004 until 2022. We
visualised the count of keywords over time to understand thematic trends in the DRS
proceedings (Figure 2a). Visually, some topics have more dominance in later years with the
highest count being in 2022 for “Codesign”, the second for “service design” and the third for
“design education”. The term “Industrial design” was dominant in 2004, and second moment
in 2016 but is nearly unused in 2022. The keyword “architecture was most common in 2010,
and rarely applied again until 2022. The keyword “Artificial Intelligence” was first used in
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2022 and applied to 12 papers. We also visualize terms introduced since 2018 (Figure 2b).
Significant positive trends (p < 0.05) were found with the terms “design education”, “design
research”, and “sustainability”.

—— ® sorvico/services-- | —
] stakeholders/participatory

| ® . onducted/participant:

.innnc!ionslpnpln

culture/cultural ‘
.dasi gn/practice ‘

.mﬂhod.'product
® made/material

Figure 3 Clustering visualization shows that most clusters have a high amount of overlap. Cluster
centers are also near each other meaning that the identified groups are highly related.

We also conducted a text-based clustering analysis to identify themes in the corpus titles and
abstracts. From a visual elbow analysis, we determined that the number of emerging themes
from 2330 abstracts was 9. The clustering algorithm prioritizes two theme labels based on
their proximity to the center of the cluster (figure 2). The most common three themes for
the DRS corpus were “design/practice”, “method/product”, and
“stakeholders/participatory”. Interactive visualizations are available here:

https://github.com/livingdatadesign/ArchitectureDesignResearch

Table 1 Papers identified for each cluster theme

Cluster Labels Count of papers in each cluster
culture/cultural 79

made/material 81

service/services 82

interactions/people 187

students/education 196

conducted/participants 206

stakeholders/participatory 246

method/product 549

design/practice 604
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3.2 Framing design research for transition

After coding 71 papers we found that the sample represented a wide range of methods and
contribution domains. Most papers in our sample primarily aimed to make a theoretical
contribution (n=40), or a methodological contribution (n=31). A smaller number made
summative or integrative contributions such as literature reviews (n=15). Only nine papers
presented empirical contributions, and 6 primarily contributed practical or applied tool or
designed object. Most papers used qualitative research methods (n=52) although many
leveraged mixed qualitative and quantitative approaches (n=17). We use a Sankey
visualization (fig. 3) to link contribution types with methodologies. Here we see that the
most common contribution-method combination is a conceptual framework contribution
with content analysis methods (n=17). Conceptual frameworks contributions also often
leveraged case studies (n=12). Opinion pieces also often used case studies (n=11). Design
methodology contributions primarily used interviews (n=9), focus groups or workshops
(n=9).

HistGry Hl Mixed-methods
Emperical contributions Sagisty Caselordies
Soffure Qualitative methods
Methodological contributions
Ao
Dgﬁn ™N

Cnnterﬁnaiysis

. R 7 8
I / 3 -~
o PV
7

Reiwc h
>

sdgigtal

Digital|Broduct & K
Ya
ObjEet - R\ Interiews
Literntnﬁﬂeview 2 y oy )\s
o
-- & \.L "

Conceptuallgramework ~ < - = Quantitative methods
~ Correlational Research

.
Expenmew Research

" Ethnographic Research

‘\/ Focus GrouiWorkshops
o

Summative/Integrative contributions

Theoretical contributions

Suwey!ﬂ%tionnaire
Omon

Practical/Applied contributions I

Figure 3 Sankey visualization showing coded contributions and their associated research methods.
Each discrete code per paper is counted for every research method mentioned in the paper.
We see that the largest contribution-method relationship is between conceptual
frameworks and content analysis. The second is between conceptual frameworks and case
studies. Interactive visualization here:
https://github.com/livingdatadesign/ArchitectureDesignResearch

3.3 Key approaches for design research cultures

Through our coding analysis we identified key approaches in DRS research that align with
SNM categories
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Table 2.

Strategic Niche Function in Digital Associated Key Approaches
Management (SNM)Transition

Pillar
Expectations & Signaling Rigor and  [Co-opting the mechanisms of academia
Visions Establishing Creative |Establishing what design can do without overpromising

Authority Claiming a seat at the table for big-picture societal challenges

Social Networking [Enrolling Actors and [Building interdisciplinary and multi-media networks

Positioning the Positioning the designed artifact as a shared research culture
Artifact
Learning & Refining Methods & |Learning how technology functions within social systems
Articulation Critical Reflection Bridging current to new conditions by mapping analogue-to-digital

translations Engaging in critical and self-reflective scholarship

4. Discussion

Our findings indicate that design researchers at DRS have often applied strategies found in
the model of strategic niche management (SNM), although we found no evidence that the
DRS community self-identifies as a technological niche. Despite this, we conclude that DRS is
an evolving socio-technical research culture already engaging with niche strategies, and we
posit that DRS can be a productive frame of refence for architecture researchers managing
internal processes of evolutionary digital transition. We observed that SNM at DRS often
occurs simply as a result of participation within the overall DRS publication and
dissemination structures. These mechanisms are helpful to researchers because they provide
protected research spaces that allow for experimentation alongside the co-evolution of
technology, user practices, and regulatory structures (Schot & Geels, 2008). We postulate
that by developing their own strategic niche dimensions, architecture design researchers
could also better manage their own digital transition. We observed a rich diversity among
the papers at DRS that made our work of sampling and categorizing it, challenging. Yet, it is
precisely because of this heterogeneity that we believe DRS to be fertile ground for resilient
niches to emerge in the socio-technological landscape. As stated by Ye and Zhang (2024):

“the future is not a single vision defined by scientists or designers; rather, it is a
collective exploration of various forms and actions at the intersection of design and
everyday life, across different possible scenarios.” (Ye & Zhang, 2024)

4.1 Expectations & Visions:
Signalling Rigor to Academic Regimes and Defining Disciplinary Value

1. Co-opting the mechanisms of academia: Architecture design research can
benefit from the ways DRS conference proceedings frame and share design
research, offering useful models for communicating and leveraging design
knowledge in academia. DRS research occupies a middle ground between
academic journals and the diverse media and outputs used across design
domains. The standard peer-review infrastructure serves as a strategic
articulation of expectations. DRS provides a protected space (Schot & Geels,
2008) where design-related content is translated into a format recognized by

10
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the academic regime without sacrificing the discipline-specific nuances of
the design artifact. For example, researchers shared the first iteration of a
font (Seward et al., 2024), autoethnographic research (Salaric et al., 2024;
Turtle, 2022), reflective practices (Christiansen & Gudiksen, 2022; Gribbin et
al., 2016), action-research (van der Bijl-Brouwer et al., 2024), or critical
analysis (Ciliotta Chehade et al., 2024; Wen & Ng, 2020).

2. Establishing design as a creative authority: Our analysis found that design
research strives to establish creative authority by making advanced
technologies understandable and usable for a broad, interdisciplinary
audience. This vision-building process, explaining large language models
(Chen et al., 2024; Li et al., 2024), explicitly advocating for technologies to
address design challenges (Li et al., 2024), or improving production
workflows (Maciver et al., 2016) is essential for design researchers to
maintain creative authority. This reflects a focus on accessibility, practical
application, and the creative affordances of technology in design.

3. Claiming a seat through societal relevance: In our study, we found design
research often legitimizes its contributions by linking them to pressing
societal issues, such as physical disability (Borzenkova et al., 2018), climate
change (Slingerland & Wang, 2024), social justice (Costanza-Chock, 2018),
waste reduction (McLaren et al., 2016), globalization (Loza, 2018), and
workspace wellbeing (Fayyad et al., 2024). Researchers also focus on outline
the problems that designers face (Slingerland & Wang, 2024), or articulate
theoretically-grounded methods (Michel Auernhammer, 2024).

4.1.1 Implications for architectural design research:

Logistically, the lower cost and faster publication of conference proceedings could
benefit architectural designers who work in a competitive domain. We expect that
many architectural design researchers will publish at DRS to engage with the larger
design research community, yet this should not undermine the emergence of
discipline-specific conferences. Architectural design research could translate complex
technologies into design-relevant concepts, helping architects maintain creative
authority and justify decisions. By clarifying realistic possibilities, design research could
support communication and preserve professional integrity in a digital landscape.
Finally, architecture inherently engages social, environmental, and technological
dimensions, positioning it to address complex societal challenges. Future architectural
design research could clarify this role by showing how architecture operates as an
integrative form of knowledge production.

Architectural design researchers seeking to signal rigor and authority to established regimes
should ask:

* In what ways can computational tools expand creativity?

11
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How might more accessible technology influence interdisciplinary
collaboration and design education in architecture?

How can architectural design research more strategically address urgent
societal issues to enhance public relevance and impact?

How might architects reclaim conceptual space in interdisciplinary domains
by framing systemic, theoretical, or speculative challenges as design
problems?

4.2 Social Networking: Enrolling Actors and Positioning the Artifact

1. Building interdisciplinary networks: We found that DRS researchers utilize a

strategic enrollment process to expand the niche’s resource base (Schot &
Geels, 2008). By presenting positions on the current topics in their field
(Hepburn et al., 2024), by sharing events, or community-based organizations
(Costanza-Chock, 2018), or exploring how new media can connect technical
and tech-averse audiences (Sturdee et al., 2022), the community fosters a
highly interdisciplinary environment. We also observed the DRS community
experts from scientific domains (Elizarova & Kahn, 2018; Garde & Voort,
2016), connecting education with design professionals (Giri & Stolterman,
2022), and collaborating with graphic designers, computer scientists, and
practitioners (Meron, 2022). This networking is often supported by
translation tools, visual summaries, tables (Fayyad et al., 2024), diagrams
(Tarcan et al., 2022) and photographs (Tarcan et al., 2022), toolkits (Fassi et
al., 2016; Seward et al., 2024) or materials like cards (Mazzarotto & Serpa,
2022). These materials or visuals function as boundary objects, allowing
designers to engage experts from scientific domains, computer science, and
professional practice (Meron, 2022) without requiring those actors to share
the same tacit background.

“...artistic methods in combination with design research methods may allow the
visualisation of complex data in more evocative ways. Consequently, our goal is to
contribute to greater accessibility to the field for design and art researchers...” (Dumicié
et al., 2022)

2. Positioning the design artifact: A central strategic approach in design

research is to treat designed artifacts as primary research contributions,
often accompanied by formal evaluation. In the DRS sample, these artifacts
include cards (Roy & Warren, 2019), political campaign media (Suhendra et
al., 2020b), or LLM applications (Chen et al., 2024), each revealing different
dimensions of design, from tacit knowledge and communication practices to
societal implications and data-driven decision making. Researchers also
introduced new evaluation methods for playful or speculative propositions
(Kinch et al., 2024), such as play equipment, (Borzenkova et al., 2018) playful
research tools (Christiansen & Gudiksen, 2022; Garde & Voort, 2016), and
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temporality in design (Wegener & Cash, 2020). This allows the niche to
maintain its core values while building a systematic culture. By introducing
formal evaluation methods for these artifacts the community bridges the gap
between creativity and academic evidence, creating a shared repertoire that
others can cite and build upon.

4.2.1 Implications for architecture design research:

Architectural practitioners already use various visuals to communicate design
processes however these are often treated as proprietary or project specific. To foster
a robust research niche architectural visuals should be adapted to also serve as
effective academic outputs that bridge practice and scholarship. This aligns with the
architect’s role as a "generalist" who navigates complexity. By developing systematic
reviews and integrative overviews architectural research can play a crucial role in
synthesizing knowledge into a coherent, interdisciplinary niche.

Architecture design researchers seeking to build social networks should ask:

How can collaboration with other domains (behavioral science, computing,
graphic design) strengthen research and creative practice?

How can the impact, quality, or validity of a design artifact be assessed
systematically, to account for tacit knowledge and context-specific reasoning
that resists quantification?

How can such assessment account for tacit knowledge, creativity, and
context-specific reasoning embedded in design work that resists
guantification?

4.3 Learning and articulation: Refining methods & critical reflection

1. Learning how technology functions within social systems: The analyzed DRS

papers demonstrate that recent design research is expanding into
technologically mediated and socially complex contexts. Rather than treating
technology as a neutral tool, researchers are utilizing media such as prompts
(Jin et al., 2024), social media visuals (Suhendra et al., 2020), and human
behavior simulations to negotiate policy processes (Reshef Kera et al., 2024).
This reflects a deep articulation of technical requirements within the niche,
moving toward a sociotechnical understanding of digital systems and their
implications in design fields.

“By conducting pilot studies of Al agent simulations of stakeholder participation and
representation based on engagement, we demonstrated the importance of human
values such as agency, autonomy, and dignity alongside the technological pursuit of
predictability and automation...” (Reshef Kera et al., 2024)

2. Bridging current to new conditions by mapping analogue-to-digital

translations: A key learning process that we identified is the use of established
design practices as a lens to understand technological innovation. We found
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that design research is exploring connections between traditional analogue
methods and new technologies, using established design practices to anchor
new technologies in known design ontologies. Examples include describing
traditional design processes to integrate technologies (Chen et al., 2024),
reframing Al in relation to human-centered design (Auernhammer, 2020),
replicating painting through computation (Sturdee et al., 2022), and
physicalizing data (Dumici¢ et al., 2022).

3. Engaging in critical and self-reflective scholarship: The design research we
examined provides theoretical and critical reflections on technology,
examining its social, cultural, and ethical implications. This includes theorizing
more-than human perspectives (Nicenboim et al., 2024), and examining the
ethical assumptions embedded in emerging technologies (Allen & Queen,
2018; Figoli et al., 2022; Turtle, 2022). Overall, DRS research emphasizes
reflective scholarship that situates technological innovation within broader
societal and ethical contexts.

4.3.1 Implications for architecture design research:

Architecture design researchers should explore how textual or visual prompts and
generative Al shape design thinking, creativity, and collaboration. They might study
public perceptions of architectural forms through social media analysis or develop Al
simulations modeling stakeholder dialogues in planning. Such studies could show how
technology can enhance creative and social dimensions of architectural design
research and practice. Architectural design research could integrate traditional
techniques, such as sketching, model-making with computation, grounding
technologies like Al in human-centered values. By transforming data into tangible
forms, architects could better bridge digital abstraction and material reality. Publishing
critical work on technology helps architectural design research to move beyond
technical applications toward cultural, ethical, and philosophical understanding,
enabling students and practitioners to question assumptions in digital tools and
advocate for more responsible, ecological design.

Architecture design researchers seeking to learn and articulate design in digital transition
should ask:

* What happens when architectural design methods, traditionally rooted in
spatial and social contexts, begin to rely on data-driven systems?

* How should architects leverage analogue workflows to make technologies
more accessible and meaningful in practice?

* How can analogue design methods inform the ethical and creative
integration of technology in architecture?

* How might critical design research inform architectural approaches that
consider non-human actors, or ecologies?
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* How can architects engage with the cultural assumptions embedded in
digital tools to ensure responsible design?

4.4 Final comments and limitations

In our paper we brought together our knowledge, experience and literature on architectural
design research with an analysis of a sample of papers from the DRS conference
proceedings. Our findings are limited to the sampled DRS papers and therefore our results
should not be generalized across all design research outputs. We also highlight that this
research is not intended to show causation between SNM dimensions in DRS and successful
niche management in architecture research. Instead, the findings are meant to provide a
structured lens for architecture researchers seeking inspiration from other design fields.
Aggregating contributions and methods in coding led to some loss of variation across
approaches. Our review of architectural applications draws primarily from our research
team’s experience and engagement with the literature. Further validation or refinement
could be achieved through interviews or focus groups with a broader community of
architectural design researchers.

5. Conclusion

By reviewing the DRS conference proceedings through the lens of Strategic Niche
Management (SNM), this study provides a frame of reference for architectural design
research cultures navigating digital transitions. Our analysis highlights that the digital
transition is not merely a technical challenge but a socio-technical shift requiring a
systematic management of expectations, social networks, and learning processes. Through
the coding of 71 contributions, we articulated eight approaches that function as strategic
moves in the DRS community. These findings suggest that there are multiple processes by
which architecture can strategically manage digital transition in the socio-technical
landscape. In summary these approaches include: 1) signaling rigor: use established
academic formats to communicate design value to external regimes. 2) enrolling actors:
utilize the design artifact as a boundary object to build interdisciplinary networks. 3) refining
methods: ground new digital technologies in the deep, reflective traditions of analogue
design. These findings offer a foundation for framing critical questions and guiding future
research strategies, thereby helping architectural design research evolve in ways that
respond to the changing technological landscape.

Use of Al: Generative Al (Google Gemini) tools were used in the development of this
paper for spelling and grammar.
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