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ABSTRACT

Received: 24 Jan 2026 This study aimed to determine the physical components of flexible learning environments
Accepted: 22 May 2026 that affect the promotion of collaborative learning in architectural studios. This qualitative
First Available: 24 May 2026 study was conducted using a grounded theory approach. Data were collected through semi-
Final Publication: 23 Sep 2026 structured interviews with 20 architecture professors from Islamic Azad universities who

had experience teaching design courses in architectural studios with different physical
characteristics. Interviews continued until theoretical saturation was reached. The data were
manually analyzed through open and axial coding. The analysis identified three main
dimensions of the physical components of flexible learning environments: changeability,
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Collaborative Learning, adaptability, and variability. Changeability included spatial redefinition, color, movable
Architectural Studio, partitions, equipment, and tools. Adaptability included furniture, multifunctional spaces,
Architectural Education, lighting, and visual orientation. Variability included access, material diversity, diversity in
Grounded Theory. presentation surfaces, and spatial arrangement. According to the experts, these components

enhance interaction, teamwork, idea presentation, collective critique, and active student
participation in architectural studios. The findings indicate that promoting collaborative
learning in architectural studios depends on designing spaces with the capacity for change,
adaptation, and spatial diversity. Therefore, attention to the physical components of flexible
learning environments can provide a practical basis for redesigning architectural studios and
improving the quality of design education.
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EXTENDED ABSTRACT
INTRODUCTION

Contemporary architectural education has undergone significant transformations
due to rapid technological development, changes in educational paradigms, and the
increasing complexity of professional architectural practice. In this context, learning
environments are no longer considered merely physical containers for educational
activities; rather, they are understood as active and influential components in shaping
learning quality, student engagement, creativity, and collaborative interaction (1, 2).
Architectural studios, as the core educational spaces of architecture programs, play a
crucial role in facilitating interaction, dialogue, critique, idea exchange, and collaborative
design processes. Consequently, the physical configuration and spatial qualities of these
studios have become increasingly important in contemporary educational research (3, 4).

Recent educational approaches emphasize student-centered learning, active
participation, and collaborative engagement rather than traditional teacher-centered
instruction. Collaborative learning, in particular, has gained substantial attention as an
effective pedagogical approach that enhances communication skills, problem-solving
abilities, creativity, and collective knowledge production (5, 6). In architectural education,
collaborative learning is especially significant because design education fundamentally
depends on dialogue, teamwork, peer critique, and collective reflection. Studies have
shown that collaborative learning environments improve students’ design thinking, social
interaction, critical reasoning, and professional identity formation (12, 13).

However, the effectiveness of collaborative learning largely depends on the quality
and adaptability of the physical learning environment. Conventional educational spaces
with rigid spatial organization, fixed furniture arrangements, and inflexible layouts often
fail to support contemporary pedagogical needs and interactive educational activities (15).
In response to this challenge, the concept of the “flexible learning environment” has
emerged as a new paradigm in educational architecture. Flexible learning environments are
spaces capable of adapting to various educational activities through movable furniture,
multifunctional spaces, adjustable layouts, and dynamic spatial configurations (18, 19).

Research demonstrates that flexible learning environments can facilitate interaction,
collaboration, behavioral engagement, and active participation among learners (21).
Similarly, studies indicate that adaptable educational spaces improve learning experiences
by providing diverse opportunities for communication, creativity, and collective activity
(2, 17). In Iranian educational research, scholars have also emphasized the importance of



educational space quality in promoting student participation and collaborative engagement
(22). Mousavi and Akbarzadeh identified spatial organization, furniture flexibility, lighting
quality, and environmental adaptability as important physical components influencing
teamwork in architectural studios (23).

Flexibility in educational architecture encompasses several dimensions, including
adaptability, variability, and changeability. Adaptability refers to the ability of spaces to
respond to different educational needs and activities without substantial structural
alterations. Variability relates to spatial diversity and the provision of multiple functional
possibilities within the same environment, while changeability concerns the capacity for
spatial transformation and reconfiguration over time (25). Previous studies have highlighted
the relationship between flexible architecture and social behavior, creativity, and
interactive learning processes (20). Nevertheless, most existing studies have either focused
on schools and general educational settings or approached the issue from quantitative
perspectives. Research specifically addressing the physical components of flexible learning
environments in architectural studios remains limited (4).

Architectural studios possess unique educational characteristics compared to
conventional classrooms. They require environments capable of simultaneously supporting
individual design activities, collaborative discussions, critiques, presentations, and group-
based learning experiences. Therefore, identifying the physical components that facilitate
collaborative learning in such environments is essential for improving the quality of
architectural education. Furthermore, previous research has indicated that many
architecture studios still operate within traditional spatial frameworks that inadequately
support interactive and collaborative educational practices (8, 14).

Considering these issues, the present study aimed to identify the physical
components of flexible learning environments that contribute to enhancing collaborative
learning in architectural studios from the perspectives of architectural education experts.
By employing a grounded theory approach, the study sought to develop a conceptual
understanding of the spatial and physical factors influencing collaborative learning in
architectural educational settings.

METHODS AND MATERIALS

The present study employed a qualitative research approach using grounded theory
methodology. This method was selected due to the multidimensional and process-oriented
nature of the research problem and its suitability for exploring complex educational and
spatial phenomena. Grounded theory allowed the researchers to identify conceptual
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categories and generate a theoretical model directly from the data obtained through
participants’ experiences and perceptions.

Data collection was conducted through semi-structured interviews with architecture
professors from Islamic Azad Universities who had experience teaching architectural
design courses in studios with different physical and spatial characteristics. Participants
were selected purposively based on their professional experience and familiarity with
architectural studio environments. Interviews continued until theoretical saturation was
achieved. After reaching saturation, three additional interviews were conducted to ensure
the reliability and completeness of the collected data. In total, twenty interviews were
completed.

The interview questions focused on the physical characteristics of flexible learning
environments in architectural studios and their role in promoting collaborative learning and
teamwork among architecture students. Interviews explored participants’ experiences
regarding spatial organization, furniture arrangements, lighting conditions, visual
interaction, multifunctional spaces, movable elements, presentation surfaces, and
adaptability of studio environments.

Data analysis was performed manually according to grounded theory procedures.
The analysis process involved two main stages: open coding and axial coding. During open
coding, interview transcripts were reviewed repeatedly, and meaningful concepts and
initial codes were extracted from participants’ statements. Similar concepts were grouped
together to form broader conceptual categories. In the axial coding stage, relationships
between categories and subcategories were identified, allowing the researchers to organize
the data into larger conceptual dimensions and establish connections between physical
components and collaborative learning processes.

The trustworthiness of the study was enhanced through continuous comparison of
data, repeated review of coding categories, prolonged engagement with the interview
materials, and careful interpretation of participants’ experiences within the specific context
of architectural studios.

FINDINGS

The findings revealed that the physical components of flexible learning
environments influencing collaborative learning in architectural studios could be
categorized into three major dimensions: changeability, adaptability, and variability.

The first dimension, changeability, included categories such as spatial redefinition,
movable partitions, equipment and tools, and environmental color. Participants emphasized



the importance of spaces that could be easily divided, merged, expanded, or reorganized
according to educational activities. Features such as movable walls, flexible equipment
placement, and adjustable presentation surfaces were identified as essential for supporting
different collaborative scenarios within architectural studios. Environmental graphics and
color were also recognized as influential factors affecting students’ motivation and
interaction.

The second dimension, adaptability, consisted of furniture flexibility,
multifunctional spaces, lighting systems, and visual orientation. Participants highlighted
that movable furniture and flexible seating arrangements enabled rapid transformation of
the studio layout for individual work, group discussions, critiques, and presentations.
Multifunctional spaces capable of accommodating various educational activities were
considered crucial for collaborative learning. Adjustable lighting conditions and
appropriate visual connections between groups were also identified as important
components facilitating concentration, interaction, and visual communication among
students.

The third dimension, variability, included access and circulation patterns, diversity
of materials, presentation surfaces, and spatial arrangement. Participants stated that diverse
spatial experiences, varied materials, and different presentation opportunities contributed
to increased creativity, engagement, and interaction among architecture students. Spatial
diversity enabled students to experience multiple forms of learning and communication
within the same educational environment. Furthermore, allowing students to participate in
spatial organization and rearrangement was found to strengthen their sense of ownership
and active involvement in the learning process.

Overall, the findings demonstrated that flexible learning environments significantly
contribute to collaborative learning by supporting interaction, communication, teamwork,
collective critique, and active participation. The extracted conceptual model indicated that
effective architectural studio environments require an integrated combination of
changeability, adaptability, and variability to support diverse educational activities and
collaborative learning processes.

DISCUSSION AND CONCLUSION

The findings of the present study indicate that the quality of physical learning
environments plays a fundamental role in enhancing collaborative learning within
architectural studios. Unlike traditional educational perspectives that consider physical
space merely as a passive setting for instruction, the results demonstrate that spatial
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organization and environmental flexibility actively shape educational interactions,
participation, and collective learning experiences.

The dimension of changeability highlights the necessity for architectural studios to
possess the ability to transform according to changing educational needs. Flexible
partitions, movable surfaces, and adaptable equipment enable instructors and students to
reorganize the space rapidly for different collaborative activities. This capacity for spatial
transformation supports the dynamic nature of architectural education, where activities
frequently shift between individual design work, collective critique, presentations, and
teamwork.

Adaptability emerged as another essential component of flexible learning
environments. The findings suggest that movable furniture, multifunctional spaces, and
adjustable lighting conditions create opportunities for more active and participatory
learning experiences. Adaptable spaces allow students to interact more effectively,
facilitate group communication, and encourage collaborative engagement. Such
environments also provide greater autonomy and control for students over their learning
experiences, which may increase motivation and participation.

The study also identified variability as an influential factor in collaborative learning.
Spatial diversity, varied presentation surfaces, and diverse material qualities contribute to
stimulating creativity and enhancing interaction among students. Architectural education
relies heavily on visual communication, experimentation, and creative exploration;
therefore, monotonous and static environments may hinder students’ creative potential and
collaborative engagement.

The conceptual model developed in this study demonstrates that effective flexible
learning environments in architectural studios result from the integration of changeability,
adaptability, and variability. These dimensions collectively support collaborative learning
by creating educational environments capable of accommodating multiple teaching
methods, learning styles, and social interactions.

The results further indicate that the redesign of architectural studios should move
beyond purely functional considerations and address behavioral, social, and interactive
dimensions of educational space. Universities and educational planners should consider
implementing flexible spatial strategies, movable furniture systems, multifunctional
layouts, and adaptable environmental elements in order to improve the quality of
architectural education and promote collaborative learning.



In conclusion, flexible learning environments can significantly enhance
collaborative learning processes in architectural studios by fostering interaction, creativity,
communication, and active student participation. The findings of this study provide a
conceptual framework that can guide architects, educational designers, and policymakers
in creating more effective and responsive learning environments for contemporary
architectural education.
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