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Rapid urbanization has led to an increase in brownfields and abandoned urban spaces; 
simultaneously, Generation Alpha as the first fully digital generation exhibits distinct 
cognitive and behavioral characteristics, including a preference for interactive learning 
and multisensory experiences, mental flexibility, a need for rapid feedback, and extensive 
engagement with modern technologies. In terms of purpose, this study is classified as 
applied research; regarding its nature and methodology, it is a qualitative study employing 
a descriptive-analytical approach based on a systematic literature review. The research 
questions are as follows: What spatial and design requirements do the cognitive and 
behavioral characteristics of Generation Alpha impose on learning environments? How 
can the cognitive requirements of Generation Alpha be aligned with the physical, 
environmental, social, and identity-related potentials of brownfield sites? How can the 
design indicators for temporary learning environments on brownfield sites be categorized 
and operationalized? Literature pertaining to the three pillars learning environment 
design, the cognitive characteristics of Generation Alpha, and brownfield regeneration
was reviewed based on specific inclusion and exclusion criteria; subsequently, the 
concepts were analyzed through the stages of open, axial, and selective coding. The 
findings resulted in a seven-dimensional framework comprising environmental safety and 
quality, physical flexibility, experiential quality, social interactivity, technological 
integration, place identity, and personalization. T
elucidating the relationships between cognitive attributes, spatial requirements, and the 
capacities or constraints of brownfield sites. This framework is not a substitute for safety, 
environmental, economic, or legal assessments of the site, nor was its empirical validation 
conducted in the present study. 
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Introduction 
Rapid urbanization, industrial restructuring, and changes in land-use patterns have contributed 
to the emergence of brownfields and other underutilized urban areas. Although brownfields 
may be associated with environmental contamination, structural deterioration, functional 
obsolescence, and economic constraints, they can also provide opportunities for adaptive and 
temporary forms of urban reuse. Temporary learning environments represent one potential 
approach to activating such underutilized sites while responding to changing educational needs. 
However, their implementation requires more than the availability of physical space and must 
consider environmental safety, structural conditions, accessibility, and site-specific constraints. 
At the same time, changes in learner characteristics have challenged conventional approaches 
to learning-environment design. Generation Alpha, generally referring to those born from 
around 2010 onward, has grown up in highly digital and interactive environments. The 
reviewed literature associates this generation with interactive and experiential learning, 
multisensory engagement, rapid feedback, familiarity with digital technologies, flexibility in 
learning processes, and a tendency toward personalization and choice. These characteristics 
indicate a need for learning environments that are flexible, interactive, experiential, and capable 
of integrating physical and digital learning experiences. Previous studies have generally 
addressed brownfield regeneration, learning-environment design, and the cognitive 
characteristics of Generation Alpha separately. The relationship among these three domains, 

requirements within brownfield sites, remains insufficiently integrated. Therefore, the present 
study aims to develop a conceptual and functional framework for identifying design indicators 
for temporary learning environments in brownfields, with emphasis on the cognitive 
characteristics of Generation Alpha. The study addresses four questions: What spatial and 
design requirements arise from the cognitive and behavioral characteristics of Generation 
Alpha? What capacities and constraints do brownfield sites present for temporary learning 
environments? How can the cognitive requirements of Generation Alpha be related to the 
physical, environmental, social, and identity-related capacities of brownfields? And how can 
the relevant design indicators be categorized and operationalized? The contribution of the study 
is to clarify the relationship between cognitive characteristics, spatial requirements, and 
brownfield capacities and constraints. The proposed framework is not intended to replace 
environmental, structural, economic, or legal site assessments, nor does the present study 
provide empirical validation of the framework. 
Methods 
This study is applied in terms of purpose and adopts a qualitative, descriptive analytical 
approach based on a systematic literature review. The review focused on three interconnected 
domains: brownfield characteristics and regeneration, the cognitive and behavioral 
characteristics of Generation Alpha, and learning-environment design. The literature search 
was conducted over a five-month period using Google Scholar and relevant reference books. 
The main searc

20 sources remained. Of these, 17 sources were examined during the screening process, and 9 
sources were ultimately selected for the final analysis. The inclusion criteria comprised sources 
addressing the characteristics of brownfields, the characteristics of Generation Alpha, and the 
characteristics of learning environments. The screening process considered the relevance of the 
sources from physical, functional, interactive, and related perspectives. Sources that did not 
contribute to identifying the indicators and components of learning environments for 
Generation Alpha in brownfield sites were excluded from the final analysis. The selected 
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sources were analyzed using qualitative content analysis in three stages. In the open-coding 
stage, concepts related to the cognitive and behavioral characteristics of Generation Alpha, 
learning-environment requirements, brownfield capacities and constraints, and relevant design 
principles were extracted. In the axial-coding stage, similar and related codes were grouped into 
broader components and design indicators. In the selective-coding stage, the relationships 
among Generation Alpha characteristics, learning requirements, and the physical, 
environmental, social, and identity-related capacities of brownfields were examined and 
integrated into the final conceptual framework. The analysis resulted in seven dimensions: (1) 
spatial flexibility and adaptability; (2) experiential and multisensory learning; (3) social 
interaction and collaborative learning; (4) technological readiness and environmental 
intelligence; (5) environmental quality and livability; (6) place identity, sense of belonging, and 
continuity of memory; and (7) personalization and environmental choice. These dimensions 
were considered complementary indicators rather than a fixed weighted hierarchy. 
Results 
The findings indicate that temporary learning environments for Generation Alpha require an 
integrated approach combining cognitive characteristics, educational needs, spatial qualities, 
and brownfield capacities. Seven interrelated design dimensions were identified: (1) spatial 
flexibility and adaptability, through movable furniture, multifunctional spaces, and flexible 
layouts; (2) experiential and multisensory learning, supported by exploration, direct experience, 
and appropriate reuse of existing site features; (3) social interaction and collaborative learning, 
through shared spaces and indoor outdoor connections; (4) technological readiness and 
environmental intelligence, including digital connectivity and interactive technologies; (5) 
environmental quality and livability, emphasizing safety, accessibility, and control of 
contamination and structural risks; (6) place identity, sense of belonging, and continuity of 
memory, through appropriate reuse of historical and industrial features; and (7) personalization 
and environmental choice, allowing learners to select spaces according to different learning 
preferences. These dimensions are complementary rather than independent. Brownfields 
represent a conditional opportunity for temporary learning environments, as existing structures 
may offer flexibility and place identity, while contamination, structural limitations, accessibility 
problems, and adaptation costs may restrict their reuse. Therefore, site safety and eligibility 
should be assessed before applying the proposed framework, and the seven dimensions should 
be treated as a portfolio rather than a fixed ranking. 
Conclusions 

behavioral characteristics with the spatial requirements and opportunities of brownfield sites. 
The seven dimensions emphasize flexibility, experiential learning, collaboration, technology, 
environmental quality, place identity, and user choice. However, brownfield reuse should be 
considered a conditional possibility rather than an inherent suitability of all sites. 
Environmental, structural, safety, accessibility, economic, and legal assessments should 
therefore precede design application. Since the framework was developed through qualitative 
literature review and content analysis, it requires empirical validation. Future studies can use 
Delphi, AHP, case studies, and post-occupancy evaluations to validate and contextualize the 
indicators. Overall, the framework provides a structured basis for integrating Generation 

th the regenerative potential of brownfields while recognizing site-
specific constraints. 
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