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Abstract: Research on the relationship between the built environment and human percep-
tion, behaviour and experience is by no means new to the fields of architectural and urban 
studies. Relevant traditional methods used to address these issues include post-occupancy 
surveys, ethnographic and phenomenological approaches as well as observations of behav-
iours and movements in spatial settings (e.g. space syntax). However, a fresh perspective into 
the embodied experience of the built environment has come to complement these attempts. 
Neuroacrhitecture and neurourbanism are two emerging research fields that take advantage 
of advancements in neuroscientific knowledge, and cutting-edge technology to gain a deeper 
understanding of the brain-body-environment relationship. These fields are rapidly gaining 
traction, and the translation of research findings into evidence-based design parameters is 
vital for creating spaces that fit our situated emotional and cognitive needs. The paper adopts 
a theoretical stance inviting the reader to re-imagine how neuroscientific knowledge on the 
brain-body-environment interaction can be generated and translated in formats that can in-
form architectural and urban design. The paper offers a brief review of the neural turn in 
architectural and urban studies, followed by a detailed discussion of the main challenges (and 
potential remedies) related to the translation of such biological evidence into design research 
and practice. The paper aims to draw attention to the potential valuable contribution of neu-
roarchitecture and neurourbanism to evidence-based design practices and the development of 
urban policies that can positively shape our everyday experience. 
Keywords: Neuroarchitecture, Neurourbanism, Evidence-based Design, Neurophenomenology, 
Environment-behaviour.

1. Background 

Since the “design methods movement” in the 60s, design practitioners have started ex-
ploring ways to intertwine scientific and research-based knowledge with design practice. 
Around the same period, the growing dissatisfaction with the lack of knowledge regarding 
human-environment interaction gave birth to the field of ‘Environment-Behaviour’ (E-B) 
studies. According to Amos Rapoport (2008), one of the founders of the field, it began as an 
attempt to advance relevant scientific knowledge essential for improving the design of the 
built environment through criteria-based evaluations of outcomes and to develop a body 
of knowledge for evidence-based design. Starting with Ulrich’s (1984) pioneering work, re-
vealing that having a window with a view to nature is beneficial for surgery patients’ health, 
evidence-based practices in healthcare design often focus on how improvements in health 
are linked to environmental features, such as patient recovery in relation to building layout 
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(Hamilton, 2003, 2017; Ulrich et al., 2008). In general, the aim is to fit the particular needs 
of different users through design, and potentially improve cognitive performances such as 
learning and memory, productivity and teamwork, or even the quality of life.

Theoretical and empirical work from the field of neuroscience has great potential to ex-
pand the E-B field and its objectives. Zeisel (2006: 356) considers the possible contributions 
of such a neuroscientific lens and recommends that “[i]f a new paradigm is to further the 
discipline of environment-behaviour studies, it must shed new light on old concepts and in-
troduce new concepts, methods, theories and models”. Introducing neuroscientific insights 
into the design process allows us to move beyond post-occupancy evaluations, shedding light 
on non-conscious perceptual and affective dimensions of our architectural and urban expe-
rience. Even if traditional tools can capture important behavioural patterns, we may now 
start exploring why an observed behaviour might be occurring (Farling, 2015). This can lead 
to diverse and innovative ways of implementing new insights on environmental behaviour 
in evidence-based design: integrating aspects of human and non-human behaviour (Atel-
ier Bow-Wow), quantifying patterns of movement and co-presence (Spacelab), emphasising 
on the relational agent-environment field of action (RAAAF). This fresh outlook into the 
embodied and psychological realms of the built environment is also facilitated by the latest 
technological developments (e.g. biosensors), complementing the traditional methods used 
in the E-B field (e.g. surveys, interviews, observations, analysis of archival plans). The inte-
gration of neuroscience into E-B studies opens up new possibilities for developing data-driv-
en approaches to human experience and behaviour.

Besides neuroscience, knowledge linked to network theory and social physics, guiding 
most space syntax work (Hillier, 1996, 2005), is also relevant to E-B studies, extending fur-
ther the traditional disciplinary boundaries of the field (Rapoport, 2008). Evidence-based 
design approaches in space syntax have focused, for example, on the relationship between 
spatial configuration and human behaviour in the context of workplace design (Sailer et al., 
2008), hospital ward design (Pachilova & Sailer, 2020) as well as in urban design and pedes-
trian flows (Karimi, 2012). Although space syntax is positivist conceptually, its definition of 
space is phenomenological according to David Seamon (1994, 2007). It is studied in terms of 
how it appears to humans in terms of everyday experiences, behaviours and events (Hillier, 
2005).

Such phenomenological traditions in architectural and urban studies may complement 
current efforts for neurophenomenological approaches to cognition. This offers a great op-
portunity for developing overlapping research agendas, leading to more phenomenological-
ly-driven approaches and experimental setups (e.g. Charalambous et al., 2021; Charalambous 
& Djebbara, 2023) and, perhaps, to evidence that is more relevant to architecture and urban 
discourses. Nevertheless, the interdisciplinary dialogue between architectural and urban de-
sign, on the one hand, and cognitive sciences, on the other, is not trivial. Neither is the ‘mar-
riage’ of scientific research and design practice. To understand how cognitive science can in-
form design the paper discusses two main challenges i.e. the disciplinary knowledge gap and 
the research-practice gap. The paper sketches out briefly the state and tendencies of current 
research on neuroarchitecture and neurourbanism. Then it explores in detail the demands 
related to a) the inherently interdisciplinary nature that requires reciprocal engagement and 
flexible, creative thinking and b) the translation of biological, physiological and experiential 
evidence into design practice. The paper discusses potential remedies to overcome such ob-
stacles in an attempt to find pathways for advancing the contribution of neuroarchitecture 
and neurourbanism in evidence-based design, urban planning and policies that can positive-
ly shape our everyday experience.
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2. The Neural Turn in Architectural and Urban Studies 

The neural turn in E-B studies led to the emergence of research agendas that focus on gath-
ering empirical neuroscientific data and on evaluating intuitive understandings of archi-
tects regarding the brain-body-environment interaction (Eberhard, 2007, 2009; Mallgrave, 
2011). Recent reviews illustrate well how relevant neuroscientific findings can advance the 
knowledge regarding the cognitive, emotional and experiential dimensions of the built en-
vironment (Bower et al., 2019; Higuera-Trujillo et al., 2021; Karakas & Yildiz, 2020; Rad et al., 
2021). Phenomenological accounts have gained momentum with the neural turn (Holl et al., 
2006) leading to the exploration of concepts such as mood and atmospheres (Canepa et al., 
2019; Griffero, 2016) multisensory integration (Pallasmaa, 2012; Spence, 2020) and attune-
ment (Perez-Gomez, 2016). Furthermore, exploring concepts related to relevant theoretical 
frameworks such as affordances (Djebbara, 2022; Jelić, 2022; Rietveld & Kiverstein, 2014) 
contributes to understanding dimensions of architecture that go beyond its visual form. 
A large body of research in the field demonstrates how architectural and environmental 
features influencing perception, emotion, cognition and behaviour can have an impact, for 
example, on way-finding and orientation (Ghamari & Sharifi, 2021), on stress reduction in 
healthcare environments (e.g. Higuera-Trujillo et al., 2020), on students’ cognitive perfor-
mance (e.g. AL-Ayash et al., 2016) or the everyday experience of special populations such as 
those living with dementia (Barrett et al., 2019; e.g. Zuanon & Cardoso de Faria, 2018). Such 
neuroarchitectural explorations offer the possibility to become sufficiently knowledgeable 
of brain-body-environment interactions, as well as of the diversity of behavioural patterns 
and needs among different populations.

Similarly, the emergence of neurourbanism (and neurogeography) responds to the in-
creasing need to better understand the interdependencies between urbanisation and mental 
wellbeing (Adli et al., 2017; Ancora et al., 2022; Buttazzoni et al., 2021; Fett et al., 2019; Re-
ichert et al., 2020). Urban living and urban upbringing are considered risk factors for poor 
mental health (Lederbogen et al., 2011; Peen et al., 2010). Factors such as living in a harsh 
and unpredictable environment, social isolation and commuting stress (Pykett et al., 2020) 
are associated with a higher risk for chronic social stress, which in combination with other 
social, psychological and genetic factors can have a severe negative impact on mental health. 
Crowding, noise, pollution and fragmented social networks also contribute to such outcomes 
(Mavros, J Wälti, et al., 2022; Tost et al., 2015). On the other hand exposure to nature, urban 
green space, and biodiversity in contrast to urban density, appear to be a key resilience fac-
tor for mental health – inducing relaxation restoration, stress reduction and resilience (Lin 
et al., 2020; e.g. Olszewska-Guizzo et al., 2020; Tost et al., 2019). Furthermore, being able to 
navigate and orient oneself easily in a city is another key factor affecting urban life (Jeffery, 
2019). Neurourbanism can complement ongoing social research on urban stressors and de-
terminants of urban wellbeing. The integration of biological and social perspectives (Pykett 
et al., 2020) on urban emotions can provide rich evidence for policy-making and the design 
of healthier city environments for individuals and communities.

3. The Knowledge Gap and Interdisciplinary Reciprocity 

Integrating the distinct modes of disciplinary thought associated with cognitive science, on the 
one hand, and architectural and urban design, on the other, essentially involves the juxtaposi-
tion of two very different forms of knowledge. That is factual and tacit knowledge (the form 
of knowledge gained through experience and reflection). Arguably, this suggests a number of 
challenges for design researchers of neuroarchitecture and neurourbanism: a) the ‘translation’, 
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integration and transferability of accumulated information; b) balancing the tension between 
scientific claims of universality and the particularities of different ‘contexts’ shaping situated 
cognition; and c) establishing effective interdisciplinary reciprocity and reflexivity. 

3.1. Mapping the Evidence

Empirical studies on the brain-body-environment relationship coming from different dis-
ciplines are often heterogeneous and produce highly specialised knowledge with no obvious 
linkages or ‘bridges’ between the existing literature (Rapoport, 2008). Connecting the scat-
tered findings remains a difficult task since what is required is relevant ‘maps’ illustrating 
how the linkages between these ‘islands’ are conceptually structured or which areas need 
further development. An essential component for advancing evidence-based design thinking 
in neuroarchitecture and neurourbanism is mapping the evidence e.g. meta-analysis reports 
(Higuera-Trujillo et al., 2021; e.g. Karakas & Yildiz, 2020; Reichert et al., 2020). Innovative 
interdisciplinary thinking can be also impeded by difficulties in intellectual communication 
(e.g. conceptual terms used, disciplinary jargon, multiplicity of writing styles and publi-
cation journals). Translating scientific findings into terms that are more closely linked to 
architectural discourse can facilitate transcending disciplinary boundaries and even lead to 
new design hypotheses (Edelstein, 2008). 

However, without a theoretical framework or a critical attitude this may result in 
over-generalisation, oversimplification, misinterpretation or in literal, prescriptive, uni-
versal guidelines that lack contextualisation to the particularities of each design problem 
(Hamilton, 2003). In other words, it is essential to synthesise the fragmented findings into 
conceptual frameworks or explanatory theories at a higher level of abstraction, which can 
facilitate the navigation, transferability and communication of the different findings (Rapo-
port, 2008). Otherwise, their meaning might not always be clear. Two significant theoretical 
approaches currently predominant in neuroarchitectural inquiries have great potential in 
facilitating a genuine interdisciplinary dialogue since they highlight the link between the 
environment (the physical and the socio-cultural) and cognition (Jelić et al., 2016; Rietveld 
& Brouwers, 2017; Wang et al., 2022). Enactive-embodied perspectives (the 4EA model) em-
phasise the embodied, enactive, extended, embedded and affective nature of cognition and 
perceptual experience (Rowlands, 2010; Varela et al., 1992) and focus on the role of recurrent 
sensorimotor patterns of perception-action cycles that are shaped and shape our engage-
ment with the built environment. Ecological psychologists (Gibson, 1966; Heft, 2001) argue 
that it is through direct perception that we can pick up relevant environmental information 
in the ambient energy arrays (e.g. detecting affordances). These rich accounts of agent-envi-
ronment dynamics and co-determination highlight the importance of the specific situation, 
context and environment of the agent.

3.2. Contextualisation vs. Universality

Research findings regarding human experience require a great degree of reflection before 
they can form a credible evidence-based terrain. It is often debatable to what degree and 
under what conditions empirical results (and their interpretation) on how we perceive, ex-
perience and behave in architectural and urban settings can be generalised as universal laws 
applicable to other situations, populations and cultures. Narrow forms of evidence may be 
naively considered adequate for providing prescriptive universal neuro-design guidelines. 
However, we cannot assume that architecture is simply and solely driven by material or 
hedonistic factors because human beings are inherently bio-culturally complex (Mallgrave, 
2015; Ritchie, 2020). 
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As Pykett (2015) argues, such assumptions may only offer a ‘blinkered view’ of the specific 
phenomenon with little consideration of the ‘context’ and its influence. Even if the context 
is formally acknowledged, the conceptualisation of what a ‘context’ is can be vague, narrow 
or can vary substantially. Especially regarding urban experiences and city life, reducing the 
concept of context to immediate surroundings can be quite problematic. To be able to in-
form urban interventions with neuro-evidence we need to be able to consider the dynamics 
between the intra-personal (e.g. individual brain dynamics) and intersubjective scales e.g. 
how social production of space shapes human subjectivity. Understanding the brain in situ 
requires more expansive ways of understanding the quality of urban experience and what 
drives behaviour, decisions and shapes subjectivities (Pykett, 2015)2. This suggests a need 
for neurourbanism and neuroarchitecture that move beyond the reductionistic tendencies, 
driven instead by phenomenological insights about embodied, enactive, and situated cogni-
tion. As Gallagher (2011: 86) claims “A phenomenologically-informed neuroscience can also 
be a critical neuroscience”. Studies in cognitive neuroscience exploring, for example, ques-
tions of social cognition, agency and intention formation, phenomena not reducible to phys-
io-biological processes, may reveal aspects of human relations that involve “larger pragmatic 
and social interactions in the lifeworld”. Reflecting on the research methods, findings and 
contextual particularities of urban life expands the potential of integrating neuron-based 
knowledge in evidence-based practices for urban policy.

3.3. Designerly Modes of (Neuro)scientific Inquiry

The problem of ‘disciplinary imperialism’ may be another factor impeding the attempt to 
transcend disciplinary boundaries. This is not a rare phenomenon in academia, especially 
when the involved disciplines attract funding at different rates. This can result in one-sided 
research agendas, often led mainly by cognitive scientists. Consequently, designers are not 
the driving forces of such agendas and “[t]hey are thus not usually seen by governments and 
sophisticated clients as at the forefront of the field. These problems could be seen to exist 
at what we might call the policy level” (Lawson, 2013: 34). The prevalence of scientific rigour 
over the seemingly ‘messy’ designerly ways of knowing might easily give a mistaken impres-
sion that architectural and urban thinking is subservient to (neuro)scientific approaches. 
However, designers have learned different ways to deal with the ambiguous multifaceted 
factors and complex interdependencies of “wicked problems” (Rittel & Webber, 1973), which 
are not amenable to conventional approaches such as linear, incremental problem-solving. 
Designers tend to “reflectively redesign their design process” to fit the particularities of the 
situation they come across each time (Sweeting, 2017). Through this process, a single solution 
or idea can suddenly solve several problems at once. Consequently, a new interdisciplinary 
research framework needs to be established in order to embrace a greater degree of reflex-
ivity and a more designerly mode of doing (neuro) science, embracing the values inherent 
in the designerly ways of knowing (Cross, 1982). Glanville (1999, 2014) argues that research 
is not a set of procedures and rules, but a way of acting; it is essentially a “design act”. It is a 
self-reflective activity. It is about researching research and redesigning designs. 

These views support a groundbreaking avenue of applying design research in the science 
field, rather than vice versa (Sweeting, 2017). During design thinking, designers are often 
actively engaged in self-reflectivity regarding the embodied experience of future imaginary 
architectural scenes and urban landscapes (Mallgrave, 2011). Expertise in such a skilful reflec-

2. As Pykett (2015) comments “If the materialism of our urban experience is to be understood geographically and his-
torically, there is a need to address the specificity of that urban experience in terms of the political, economic, social and 
cultural driving forces that influence our behaviours, shape our subjectivities and direct our attentions in particular ways 
within particular spaces”.
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tive practice along with the phenomenological tradition in architectural and urban studies 
offers a wealth of knowledge that can significantly contribute to renewed attempts to incor-
porate first-person accounts into empirical neuroscience (Gallagher, 2004). Neurophenom-
enology, as proposed by Valera (1996), is a disciplined approach to the subjective experience 
as part of scientific inquiries and appears to be a very promising ground for ecological re-
search inquiries on the experience of the built environment (Jelić, 2015). Restructuring the 
path(s) of the interdisciplinary dialogue between cognitive sciences and architectural and 
urban studies can lead towards a more transformative and creative design of neuroscientific 
research; an ecological and phenomenologically-driven, experimental science of neuroarchi-
tecture.

4. Bridging the Research-Practice Gap 

Being familiar with the state-of-the-art of existing literature is essential to use the available 
evidence in the design process. However, design practitioners often have limited access to 
academic research and often lack the necessary sophisticated skills to search and critical-
ly evaluate the literature3 (Lawson, 2013). The skills and habits of design practitioners can 
certainly be enriched through a relevant reform of the existing curriculum of architectural 
education. However, integrating evidence-based thinking into design practices requires not 
only reflecting on the role of design practitioners but also on the design process. Cognitive-
ly-relevant design heuristics (Emo, 2019) can be used as tools giving the designers more im-
mediately accessible knowledge during the design process, facilitating in turn the emergence 
of hybrid practices combining tacit knowledge with academic knowledge.

4.1. Cognitively-Relevant Design Heuristics

Finding adequate ways to represent the knowledge derived from academic research can 
greatly facilitate its successful integration in the design process. Different methodological 
and analytical tools that capture aspects or phenomena related to cognition and perceptual 
experience can be employed as design heuristics. Design heuristics can be used iteratively as 
tools that facilitate design thinking (Gray et al., 2016). Introducing knowledge from cogni-
tive sciences in the form of perspective-taking, using narrative tools or storytelling formats, 
not only places the human perspective at the centre of the design process, but enhances at 
the same time designers’ reflexivity and ability to immerse themselves in the life of future in-
habitants, but also facilitates discussions and familiarity with relevant scientific knowledge4. 

A powerful tool for evaluating the strength of available scientific evidence in relation to 
the particularities of the design problem is a simulation model. Agent-based modelling, for 
instance, is often used to simulate complex situations and study emergent phenomena. By 
assigning different cognitively-relevant attributes (e.g. internal states, rules of behaviour) to 
individual agents we can observe and evaluate aggregated results such as occupant behaviour 
in certain buildings, or differences in cognitive agents’ wayfinding performance associated 
with different architectural scenarios e.g. various 3D multilevel configurations (Gath-Morad 
et al., 2020). 

Furthermore, spatial analysis tools such as space syntax and isovist analysis have been 
often used to interlink neuroscience, cognition and environmental psychology with config-

3. A survey of evidence-based practice in architecture and urban planning found that although 80% of responders 
acknowledge the need for evidence in the design process 68% reported that they never or very rarely reviewed literature 
(EBD Journal, 2014).

4. According to recent study the use of spatial cognition and architectural strategies cards during design thinking 
processes improved user-centred perspectives and facilitated the introduction and communication of scientific concepts 
(Mavros, Conroy Dalton et al., 2022).
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urational and visibility features of spatial layouts. Space syntax appears to capture success-
fully in the same formal model both the physical structure and human behaviour such as 
movement flows in urban spaces across different cities and cultures (Hillier, 1996). This is 
most likely due to the types of analyses used, able to pick up on components that are natu-
rally processed during cognition (Hillier, 2012; Penn, 2003). The capacity of these modelling 
techniques to quantitatively capture properties linked to cognition has been demonstrated 
in empirical studies focusing on spatial behaviour and experience (Dalton et al., 2012; Emo, 
2014; Hölscher et al., 2006; Wiener et al., 2007) as well as brain dynamics (Sakellaridi et al., 
2015; Charalambous et al., 2021; Javadi et al., 2017) and has been also explored theoretically 
(Marcus et al., 2016; Marcus, 2018). Linking behavioural and neural data to quantitative de-
scriptions of spatial properties can perhaps facilitate more immediate access to neuro-based 
knowledge for design practice.

4.2. Designerly Modes of Doing Science in Architectural Education

One way to equip future design practitioners with the set of knowledge and skills to criti-
cally read the relevant literature is to reform the curriculum of architectural education (Tve-
debrink & Jelić, 2021). This can be done by introducing material that familiarises students 
with scientific approaches while giving room for them to imagine more designerly modes 
of doing science5. However, currently, there is little emphasis on evidence-based practices 
as well as on approaches that involve the collection and analyses of data (both qualitative 
and quantitative) on human behaviour, perception and experience. Becoming familiar with 
evidence-based design practices can enhance students’ skills to acquire, assess and apply re-
search-based knowledge. Pallasmaa (2012) further observes that there has been a disregard for 
architecture as embodied experience6 due to the dominance of vision over other senses. He 
highlights the need to re-emphasise the nature of the experience of architecture as a “mul-
ti-sensory sensing of atmospheres, feelings, and moods” (Pallasmaa, 2013: 13). Introducing 
(neuro) phenomenological design inquiries into architectural education may be a fruitful 
way of sharing scientific insights and shaping students’ design thinking process. Increasing 
their awareness of the embodied, multimodal and affective dimensions of architectural ex-
perience and elevating their sensibility towards user needs and experiences can lead to more 
inclusive human-centred approaches that embrace a diversity of bodies and user experiences 
(Chrysikou, 2018). As a result, this can strengthen the students’ sense of the multifaceted 
responsibility regarding not only environmental but social sustainability, which might soon 
be a crucial part of building assessment (Stender & Walter, 2019).

4.3. Hybrid Practices

The practice of architecture and urban design is undoubtedly a multifaceted form of engage-
ment, often intersecting with the world of academia through the use of theoretical frame-
works, historical accounts and research findings as well as through teaching and publishing. 
Recently, the notion of the ‘hybrid practitioner’7 has been proposed to capture this mul-

5. There are several cases of such advanced curriculums in architectural education starting in 2017 with the “Certificate 
in Neuroscience for Architecture” from the New School of Architecture in San Diego and the “Master of Science Neuro-
science Applied to the Architectural Design” by the University of Architecture Iuav in Venice, the “Architecture, Health, 
and Well-being” at the Department of Architecture, Design, and Media Technology, Aalborg University, Denmark and the 
“Evidence-based design. Methods and Tools for Evaluating Architectural Design” at ETH.

6. In Pallasmaa’s words, “an architectural work is not experienced as a collection of isolated visual pictures, but in its 
fully embodied, material and spiritual presence” (Pallasmaa, 2012: 44).

7. The threefold role of the hybrid practitioner involves: a) an operative attitude when using academic expertise to in-
form, develop and innovate practices b) an embodied understanding of the practice of design and empirical understanding 
of how things are made in their specific spatial and geographical context, which can be used to inform academic research; 
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tidimensional figure that “simultaneously practices architecture, carries out research, and 
educates the next generation” (Schreurs et al., 2022: 24). Hybrid practitioners may enrich and 
even challenge academic epistemology “thanks to their accurate instinct for contemporanei-
ty and their independent and entrepreneurial attitude” (Schreurs et al., 2022: 23). 

There are some interesting examples of hybrid practices, influenced in different ways by 
theories and knowledge from cognitive sciences that explore in diverse ways how individuals’ 
behaviour and movement are shaped in relation to the built environment. For instance, the 
concept of “architectural behaviorology” forms the basis of an architectural design theory 
and methodology, guiding the majority of the work of the Tokyo-based atelier Bow-Wow 
(Tsukamoto & Kaijima, 2010). They design ecosystems of behaviour by synthesising aspects 
of human behaviour and experience (architectural ethnography) with the behaviour of en-
vironmental elements such as light, air etc. and the building’s behaviour in its surround-
ings. Their design practice is about activating behaviours of human and non-human agents 
to create community livelihoods8. Another design practice influenced by cognitive sciences 
and ecological psychology is Rietveld Architecture-Art-Affordances (RAAAF). Their design 
projects and published work explore the idea of affordances as a relational field, as a set of 
possibilities for action for a certain individual that experientially “stands out” among the 
rest of the landscape of affordances (van Dijk & Rietveld, 2016). On the other hand, Lon-
don-based practice Spacelab adopts a more quantitatively inclined approach to explore how 
actions are shaped and how they shape our sense of the environment embracing the idea of 
data-driven design. Combining data on human behaviour (observational studies), human 
experience (VR) and spatial configuration (space syntax) enables the practice to evaluate, for 
example, the performance of a spatial layout and how it integrates or segregates people and 
thus its potential to facilitate communication and collaboration in workplaces. 

Concluding Remarks 

Neuroscientific inquiries into the experience of the built environment (including its cogni-
tive, perceptual and affective dimensions) can certainly provide a rich base of evidence for 
design thinking. Nevertheless, it is essential to acknowledge the many challenges involved. 
Neuro-based evidence on architectural and urban experiences involves aspects related to 
both the physical brain and subjective human experience. Incorporating such evidence in 
the design involves working within a ‘third culture’ of knowledge, the ‘designerly ways of 
knowing’. Consequently, integrating neuro-based knowledge in design thinking requires 
transcending boundaries across fundamentally distinct areas of knowledge: a) a body of the-
oretical knowledge based upon observation, measurements and hypothesis testing focusing 
on the natural world with a primary concern for ‘truth’; b) a body of interpretive knowledge 
based on criticism, evaluation and discourse focusing on human experience with a concern 
for ‘justice’; and c) a body of practical knowledge based upon sensibility, invention and im-
plementation with a primary concern for ‘appropriateness’ (Cross, 1982; Archer, 2005).

Implementing neuroscientific evidence in design research and practice requires a creative 
approach that explicitly acknowledges the complex interdependencies of the design process. 

and c) communicating the design knowledge through teaching, lecturing, writing and publishing (Schreurs et al., 2022: 24). 
Although the notion of the hybrid practitioner has been initially introduced to capture the conjunction of design practice 
with histories and theories derived from academic work, the term may also encompass the integration of explanatory the-
ories and the interpretation of empirical findings.

8. “Behaviorology brings about an immediate shift in subjectivity, inviting many different elements together and call-
ing into question who or what may be the main protagonist of a space. Through this ecological approach our imagination 
follows the principles of nature and experiences space from a variety of perspectives. When one is surrounded by and syn-
chronized to the liveable rhythms embedded in different behaviors – there is no experience quite so delightful” (Tsukamoto 
& Kaijima, 2010: 15).
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In contrast to evidence related to technical details, which can be easily implemented later 
in the design process, evidence regarding the impact of the designed built environment on 
cognition, perception and the formation of habitual patterns, has a much higher degree of 
complexity (Lawson, 2013). It cannot be simply implemented in the form of optimisation 
strategies or prescriptive guidelines because understanding the experiences and needs of the 
potential occupants lies at the generative core of the design. This form of evidence-based 
design thinking implies a change in the design process, where evidence informs decisions 
at different key moments throughout the workflow. In this way, scientific knowledge and 
objective criteria can be interwoven with reflective practice reinforcing the intuitive and 
creative processes underlying design dexterity.

A genuine reciprocal interdisciplinary dialogue can generate mutually inventive ways of 
moving towards the acquisition of new knowledge. Insights gained from phenomenological 
inquiries into the architectural experience can drive experimental design and the forma-
tion of situated embodied hypotheses. Furthermore, the re-conceptualisation of the triad 
brain-body-environment as a complex dynamic system calls for a reconsideration of the 
conventional scientific research agenda as well (Gallagher, 2017). Shifting the boundaries of 
disciplinary thought on cognition, from computational explanations to enactivist accounts, 
opens up new possibilities for more creative experimental setups that respond more directly 
to inquiries relevant to architectural design, urban planning and urban policy.
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