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Abstract:

The educational environment is one of the fundamental contexts shaping the quality of education and the development of professional
competencies among students in architecture vocational schools. This study aimed to explain the role of environmental factors in architecture
vocational schools in enhancing students’ problem-solving skills, design thinking, and ideation abilities. The study adopted an analytical
qualitative approach based on library research. The required data were collected and analyzed through a review of books, domestic and
international scholarly articles, and relevant sources in the fields of architectural education and learning-space design. The findings indicate
that the quality of educational spaces, specialized design workshops and studios, facilities and equipment, up-to-date technologies, lighting,
ventilation, spatial organization, and educational interactions are among the most important environmental components affecting the
development of students’ professional competencies. Dynamic, flexible, and well-equipped educational environments provide a supportive
context for fostering creativity, strengthening design thinking, enhancing problem-solving skills, and expanding ideation capabilities. Overall,
improving the environmental components of architecture vocational schools can facilitate the enhancement of the teaching—learning process
and contribute to the development of creative, competent, and problem-oriented students.
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Extended Abstract

The quality of architectural education in vocational schools is shaped not only by curriculum content, teaching methods,
and instructors’ professional competence, but also by the environmental conditions in which learning occurs. In architecture
education, the physical, spatial, technological, and social characteristics of the learning environment are particularly important
because students are expected to engage in observation, experimentation, drawing, model-making, spatial analysis,

collaborative critique, and iterative problem solving. Accordingly, architecture vocational schools should not be regarded
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merely as locations for classroom instruction; rather, they function as active learning environments in which students
progressively develop professional competencies, design thinking, creativity, and ideation abilities. Previous studies have
demonstrated that the physical learning environment can affect learners’ motivation, participation, comfort, creativity, and
cognitive performance, especially when spaces are adaptable, visually stimulating, and responsive to the requirements of
different educational activities (1). Similarly, environmental architecture and spatial characteristics have been associated with
the development of learners’ skills and multiple forms of intelligence, suggesting that the design of educational settings can
become an integral component of the learning process rather than a neutral background to instruction (2). In architectural
vocational education, this relationship becomes even more significant because the educational process is fundamentally
experiential and project-oriented. Students need appropriate studios, workshops, presentation areas, flexible classrooms, access
to specialized equipment, sufficient natural and artificial lighting, adequate ventilation, and opportunities for both individual
concentration and collaborative activity. Structural requirements of vocational school architecture have therefore been linked
to students’ creativity, competencies, and learning outcomes (3). Moreover, the inadequacy of workshops, outdated equipment,
inflexible spatial organization, and weak connections between educational spaces and professional architectural practice may
constrain students’ opportunities for experimentation and reduce their readiness for higher education or employment (4).
Against this background, the present study sought to explain how the environmental components of architecture vocational
schools contribute to the enhancement of three interconnected cognitive-professional capacities: problem-solving skills, design
thinking, and ideation ability.

The study was conducted using an analytical qualitative approach based on library research. Relevant scholarly sources,
including books, domestic and international research articles, conference papers, and studies related to architectural education,
vocational education, creativity, learning environments, design studios, and educational space design, were reviewed and
conceptually analyzed. The analytical process focused on identifying recurring environmental components and interpreting
their relationships with students’ cognitive and professional development. Particular attention was given to physical and spatial
factors, specialized architectural studios and workshops, technological facilities, environmental quality, interaction patterns,
and opportunities for collaborative learning. The reviewed literature suggests that environmental influences on creativity and
learning are multidimensional and cannot be reduced to individual architectural variables; rather, they operate through the
interaction of spatial, perceptual, behavioral, and social mechanisms (1). Environmental characteristics such as spatial diversity,
flexibility, natural light, visual stimulation, and access to inspiring settings have been repeatedly associated with stronger
creative engagement in educational environments (11). Research on educational settings for younger learners has similarly
demonstrated that environmental flexibility and natural elements can support curiosity, cognitive dynamism, and creative
behavior, indicating that the basic principles of environmental support for creativity may remain relevant across different age
groups (5). In architecture education specifically, practical and workshop-based learning plays a central role because it allows
students to translate abstract knowledge into tangible design experience. Evidence from vocational architecture education
indicates that direct involvement in practical activities and workshops strengthens technical and professional competencies (6),
while research on architectural workshops has also shown that structured studio activities and continuous feedback can
contribute to the development of creative skills (20). The methodological emphasis of the present study was therefore not on
measuring a single environmental variable, but on synthesizing evidence regarding how a network of environmental
components may collectively contribute to the development of design-related cognitive competencies.

The findings indicate that the physical and spatial quality of architecture vocational schools constitutes one of the most

influential environmental dimensions affecting students’ learning experiences. Appropriate classroom dimensions, ergonomic



\Fef Jlo

. & ¢ > % 0599
S s e

arrangements, natural lighting, ventilation, color, spatial legibility, accessibility, flexible layouts, and the possibility of
reconfiguring learning spaces according to different tasks can substantially influence concentration, motivation, participation,
and creative engagement. Educational spaces that permit both individual work and collaborative activity are particularly
important in architecture because students frequently move between analytical thinking, conceptual sketching, model
production, technical drawing, peer discussion, and presentation. Flexible and adaptable spaces enable these transitions and
reduce the limitations associated with rigid classroom configurations. Environmental research has shown that educational space
design can directly influence creativity and mental dynamism (10), while the psychological qualities of place have also been
associated with users’ creative performance in architectural education environments (16). More recent research has emphasized
the importance of individual-environment relationships in architecture schools, particularly the contribution of natural elements
such as daylight, vegetation, and water features to students’ creative experience (13). Transitional spaces are also relevant.
Corridors, semi-open spaces, and informal gathering areas can function as extensions of formal learning environments when
designed to encourage spontaneous discussion, visual exposure to student work, and informal critique (17). Consequently,
educational quality in architecture vocational schools should not be assessed solely through classrooms and formal workshops.
The entire spatial system of the school can become part of the pedagogical environment, with circulation areas, display zones,
shared spaces, and semi-formal meeting places contributing to observation, interaction, and idea generation.

A second major finding concerns the central role of specialized studios and workshops in developing problem-solving
ability, design thinking, and professional competence. Architecture education requires students to confront open-ended
problems for which there is rarely a single predetermined answer. Design studios and practical workshops create conditions in
which students can define problems, generate alternatives, test ideas, evaluate constraints, revise proposals, and communicate
solutions. This iterative process is essential for the development of design thinking and requires environments that support
exploration rather than passive knowledge reception. Practical architectural education in vocational schools has been shown to
contribute to the development of specialized competencies because students gain experience through direct engagement with
design and construction processes (6). Problem-solving approaches are likewise particularly relevant to architectural education
because they encourage students to move beyond procedural imitation and develop independent analytical reasoning (7). More
broadly, problem-solving training has been associated with increased creativity in technical and engineering populations,
further supporting the relationship between structured problem solving and creative performance (15). Architectural studio
pedagogy also depends heavily on critique. The effectiveness of critique sessions is shaped not only by instructors’ feedback
but also by the organization of the studio environment, patterns of interaction, and opportunities for students to observe, discuss,
and reflect on the work of others (19). Collaborative practices in design studios can further expand students’ perspectives by
exposing them to alternative interpretations and problem-solving strategies (9). These findings suggest that vocational
architecture workshops should be conceived as active cognitive environments in which making, discussion, reflection, revision,
and collaboration occur simultaneously. The quality of the studio is therefore inseparable from the quality of the learning
process itself.

A third major group of findings concerns technological resources and the social-interactive dimensions of the learning
environment. Contemporary architectural practice increasingly relies on digital modeling, visualization software, simulation
tools, digital fabrication, and other technological systems; consequently, architecture vocational schools must provide students
with opportunities to become familiar with current professional technologies. Research on the teaching of interior architecture
to vocational students has emphasized that updated technologies can improve students’ preparedness for professional practice

and expand the range of possible design representations (12). However, technological resources should complement rather than
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replace the physical and social qualities of the studio environment. Students still require face-to-face interaction, physical
experimentation, model-making, peer discussion, and spatial experience in order to develop professional identity and critical
judgment. Skill-based vocational learning also depends on the alignment between educational environments and real labor-
market requirements, including access to relevant technologies, equipment, and authentic forms of practice (14). At the same
time, the social environment of architecture education is essential because design learning is deeply dependent on dialogue,
critique, collaboration, and exposure to multiple viewpoints. A supportive environment allows students to articulate ideas,
receive constructive criticism, revise their work, and learn through observing the reasoning processes of peers and instructors.
Innovative critique models in architectural design studios can improve educational outcomes when feedback becomes dialogic,
reflective, and integrated into the design process (23). Similarly, phenomenological studies of architectural studio experience
emphasize that students’ perceptions of the studio environment significantly shape how they engage with design tasks and
develop professional understanding (24). Creative inquiry approaches also indicate that students benefit when learning
environments provide intellectual freedom and room for exploratory thinking before functional constraints are imposed too
early in the design process (18). Thus, the optimal architecture vocational school is not simply well equipped; it is an
environment in which physical space, digital resources, social interaction, and pedagogical practices operate as an integrated
system.

In conclusion, the environmental components of architecture vocational schools play a fundamental role in developing
students’ problem-solving skills, design thinking, and ideation abilities. The findings demonstrate that the learning environment
should be understood as a multidimensional educational system rather than merely as the physical container in which instruction
occurs. High-quality architectural education requires flexible and well-organized spaces, specialized studios and workshops,
appropriate lighting and ventilation, access to contemporary technologies, opportunities for practical experimentation, and
environments that facilitate dialogue, critique, teamwork, and independent exploration. When these components are
coordinated effectively, students are more likely to translate theoretical knowledge into practical competence, analyze
architectural problems systematically, generate alternative design solutions, develop original ideas, and refine those ideas
through iterative experimentation and feedback. Conversely, inadequate, inflexible, poorly equipped, or socially restrictive
environments can limit opportunities for active learning and weaken the connection between education and professional
practice. Improving architecture vocational schools therefore requires an integrated approach in which spatial planning,
workshop design, technological infrastructure, and teaching practices are considered simultaneously. Such an approach can
strengthen the teaching—learning process, reduce the gap between vocational education and architectural practice, and provide
students with a more authentic context for developing the cognitive and professional competencies required in contemporary
architecture. Ultimately, investing in the environmental quality of architecture vocational schools can contribute to the
education of graduates who are not only technically competent but also creative, reflective, collaborative, and capable of

addressing complex design problems through innovative and practical solutions.
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