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Abstract: This research introduces a structured educational framework specifically designed for
architectural pedagogy, addressing significant methodological challenges in preserving philosophical
and formal architectural concepts during the design process. Conventional architectural education often
prematurely selects a singular concept, risking philosophical dilution and loss of formal integrity due to
functional and contextual constraints. Alternatively, purely divergent approaches, lacking systematic
convergence, frequently yield innovative yet impractical designs. To address these issues, this study
proposes a structured approach emphasizing initial divergent exploration, generating multiple
philosophical and formal concepts, followed by strategic convergent refinement guided by conceptual
value criteria.

The methodology underwent empirical validation over a seven-year study in Architectural Design
Studio 3, explicitly selected due to its emphasis on conceptual creativity, philosophical exploration, and
formal innovation. Comparative outcomes against earlier pedagogical models (programmatic and
metaphoric) indicate significant improvements in conceptual diversity, innovation, functional
coherence, and conceptual value preservation. The proposed divergent-to-convergent framework
effectively mitigates single-concept risks, producing resilient and contextually appropriate architectural
solutions.

This research contributes significantly to architectural pedagogy by offering educators an empirically
validated strategy for balancing conceptual innovation with practical feasibility.

Keywords: Architectural innovation, Divergent thinking, Convergent thinking, Architectural pedagogy,
Value-driven design

1.Introduction

1.1 Background and Motivation
Architectural education consistently seeks
effective methods to foster creative innovation,
emphasizing structured frameworks that help
students generate meaningful, feasible designs.
However, current pedagogical strategies often
struggle to balance conceptual innovation with

practical constraints effectively (Hargrove &
Nietfeld, 2015). Traditional methods typically
impose functional limitations prematurely,
resulting in superficial concepts lacking
philosophical depth and originality (Al-
Qemaqchi, 2022).
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Philosophical and formal architectural concepts
inherently carry substantial creative potential
due to their theoretical richness and exploratory
freedom (Plowright, 2014; Eilouti, 2018). Yet,
translating abstract concepts into practical
architectural outcomes without compromising
their integrity remains challenging. Practical
constraints, such as functional requirements and
contextual demands, often necessitate iterative
adjustments that significantly alter original
concepts (Damadzic et al., 2022).

Reliance on a single philosophical or formal
concept introduces substantial risks. Strict
adherence to one concept can lead to significant
deviations under practical pressures, potentially
diluting or fragmenting the original concept.
Therefore, architectural pedagogy benefits from
structured methodologies that initially foster the
exploration of diverse concepts through
divergent thinking, subsequently refined via
convergent processes guided by external
constraints and conceptual value criteria.

1.2 Research Problem

Architectural design education faces inherent
challenges due to early conceptual convergence
and reliance on singular ideas without sufficient
exploration. Prematurely introducing practical
constraints limits creative ideation and leads to
superficial outcomes. Conversely, purely
divergent  methods  without  structured
convergence expose designs to unpredictable
modifications, losing conceptual integrity.
Two critical issues emerge:

e Risk of Single-Concept Reliance: Early
commitment to a single idea rarely
withstands practical constraints
unchanged, leading either to strengthened
adaptation or significant compromise.

o Difficulty  Sustaining  Conceptual
Integrity: Even  multiple  concept
explorations struggle to maintain integrity
amid external pressures without structured
guidance, often resulting in diluted or
fragmented outcomes.

Addressing these challenges demands a
structured pedagogical method emphasizing
initial divergent creativity and strategic
convergent refinement to achieve mature,
resilient architectural designs.

1.3 Significance of Study

This study addresses critical gaps in
architectural pedagogy by proposing a
structured educational framework designed to
encourage divergent thinking across multiple
philosophical and formal concepts. It
strategically integrates selective convergent
refinement guided by explicit value indicators.
The research makes significant contributions
by:

o Mitigating Conceptual Risk: Prioritizing
divergent exploration reduces risks
associated with single-concept
dependence, fostering robust ideation
resilient to external constraints.

e Structured Constraint Integration:
Gradual, systematic convergence ensures
concepts maintain philosophical depth
while adapting to practical feasibility.

e Bridging Theory and Practice:
Developed within Architectural Design
Studio 3, the proposed method is
pedagogically sound and empirically
validated, effectively bridging educational
theory and professional architectural
practice.

1.4 Research Aim and Objectives

141 Aim

To develop and empirically validate a
structured educational methodology
emphasizing divergent thinking to mitigate
single-concept risks, subsequently integrating
selective convergent refinement to sustain
conceptual integrity  through  practical
development.

1.4.2 Objectives

o Identify and critically analyze the risks
associated with maintaining conceptual
integrity of singular philosophical and
formal architectural concepts.

o Evaluate existing pedagogical frameworks
and their limitations in integrating and
adapting  philosophical concepts in
response to practical constraints.

e Formulate a structured framework
emphasizing initial divergent exploration
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across multiple concepts to enhance
creative diversity and mitigate risks.

o Introduce selective convergent thinking
systematically, guided by conceptual value
criteria, progressively refining concepts
through iterative interaction with external
constraints.

o Empirically validate the proposed
framework within Architectural Design
Studio 3, assessing its effectiveness in
preserving conceptual integrity, enhancing
creativity, and achieving practical
viability.

2. Theoretical Framework
2.1 Cognitive Roots of Divergent and
Convergent Thinking (DT/CT)

Divergent and convergent thinking are central
concepts in cognitive creativity research,
initially articulated by Guilford (1967) and
extensively developed in recent studies
(Sowden et al., 2015; Ketizmen & Keles, 2023).
Divergent thinking (DT) involves generating
multiple, varied, and original ideas without
immediate critical evaluation, effectively
broadening the conceptual phase. Convergent
thinking (CT), conversely, systematically
evaluates, refines, and integrates these diverse
ideas based on predefined criteria, narrowing
the conceptual focus toward practical feasibility
(Sowden et al., 2015; Zhang et al., 2020).
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These cognitive modes are not mutually
exclusive  but  rather  complementary
components within the creative design cycle.
Effective creativity in design contexts emerges
from a continuous iterative oscillation between
divergence (expansive exploration) and
convergence (critical refinement). Recent
neurocognitive evidence emphasizes this
iterative interplay, indicating that the capacity
to fluidly shift between DT and CT significantly
predicts creative outcomes (Zhang et al., 2020).

Box 1: Definitions
Definitions
o Divergent Thinking (DT): The

cognitive process characterized by
expansive, open-ended exploration
aimed at generating numerous,
original, and varied conceptual
possibilities without immediate
judgment of feasibility (Sowden et
al., 2015).

e Convergent Thinking (CT): The
cognitive process of strategically
evaluating and refining ideas,
systematically integrating external
constraints, and progressively
narrowing the focus toward
practically viable solutions (Zhang

et al., 2020).

rrrrrr

Figure 1: Showing iterative fluctuation between DT and CT
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2.2 Translating Cognitive Theories into
Value-Driven Architectural Studio
Workflow

Although DT and CT originate from cognitive

psychology, effectively integrating these

concepts into architectural education requires
contextual translation to spatial and design-
specific tasks (Creative Thinking in the

Architecture v design inherently involves

addressing complex spatial problems requiring

both expansive ideation and rigorous
refinement.  Divergent  thinking  within
architecture emphasizes exploring a wide range
of theoretical, philosophical, and formal ideas
without early constraints, fostering creative
freedom and conceptual diversity (Damadzic et
al., 2022).

Convergent thinking is essential for assessing
architectural feasibility. This mode strategically
incorporates practical constraints such as
structural demands, contextual responsiveness,
environmental sustainability, and regulatory
compliance  systematically refining and
maturing concepts. Effective architectural
pedagogy thus requires structured
methodologies explicitly supporting iterative
cycling between DT and CT, ensuring
innovative concepts remain robust, practical,
and contextually integrated.

Central to bridging DT and CT in architectural
education is the introduction of conceptual
value as an explicit evaluative criterion
(Nikander et al., 2014; Kudrowitz & Wallace,
2013). "Conceptual value" moves beyond
novelty alone, encompassing  broader
qualitative  attributes cultural  relevance,
aesthetic coherence, symbolic significance, and

social responsiveness. These attributes reflect
philosophical positions advocated by theorists
like Frampton and Pérez-Gémez, who
emphasize that value in architecture transcends
mere  functional or formal qualities,
incorporating deeper ethical, cultural, and
symbolic dimensions. For example, Frampton’s
‘critical  regionalism’ or Pérez-Gomez’s
emphasis on meaning directly influenced how
students identified and evaluated conceptual
values in their studio projects.

Using conceptual value as a convergence metric
enables  clear  differentiation  between
superficially novel ideas and genuinely
meaningful, impactful innovations. The
proposed value-driven convergence model
explicitly integrates this evaluative criterion
within the architectural design process, guiding
the systematic transition from divergent
exploration to convergent refinement. Initially,
students explore multiple philosophical and
formal ideas freely, unrestricted by immediate
practical judgments. Gradually, convergence
occurs, guided by assessing each concept's
intrinsic value alongside external practical
constraints.

This structured methodology effectively
mitigates the risks associated with premature
selection of singular concepts by ensuring that
the final design not only retains original
philosophical depth and formal integrity but
also becomes stronger and contextually
enriched  through  rigorous value-driven
evaluation.

Table 1: Comparing Value-Driven Convergence with Programmatic and Metaphoric Approaches

Thinking Level constraints)

Criterion Programmatic Metaphoric Approach Value-Driven
Approach Approach (Proposed)

Initial Ideation Functional and Symbolic/metaphoric Philosophical and formal

Focus pragmatic needs expressions exploration

Divergent Low (Early functional | Moderate (Expressive High (Expansive concept

exploration)

exploration)

Conceptual Risk | Low

High

Moderate (managed via
multiple explorations)
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Conceptual Moderate High (through structured
Integrity iterative refinement)
Retention

Innovation Low High (but prone to High (maintained via
Potential weakening) rigorous value criteria)
Practical High Moderate to Low High (through selective
Feasibility constraint integration)

The proposed framework explicitly reduces
conceptual risk, enhances innovation, and
maintains integrity, strategically balancing
creative freedom with practical necessity.

3. Literature Review

Architectural education continuously balances
creative innovation and functional practicality.
Central to this task is effectively integrating
various architectural concepts into pedagogical
practices. This review thematically explores
recent advances in concept typologies and
cognitive  strategies, emphasizing their
implications for pedagogical practice.

3.1 DT/CT Interplay in Architectural
Design Education

Recent studies increasingly emphasize the
dynamic interplay between divergent (DT) and
convergent thinking (CT) within architectural
pedagogy. Ketizmen and Keles (2023)
demonstrated how structured integration of DT
and CT significantly enhances student
creativity, resulting in richer, more contextually
adaptive designs. Similarly, a comprehensive
analysis of architectural creativity education
highlights the critical role that alternating
cognitive strategies play in supporting
meaningful  innovation  (Experiences in
Architecture Creativity Education, 2022).

Such studies consistently underline the
pedagogical importance of clearly delineated
phases of expansive ideation (DT) followed by
structured  refinement (CT), effectively
addressing conceptual erosion risks common in
earlier  single-method  frameworks (Al-
Qemaqchi, 2022).

Technological advancements, particularly Al-
assisted tools, are reshaping architectural
pedagogy by enhancing divergent exploration.

Recent research highlights how platforms such
as Midjourney significantly expand conceptual
diversity, providing students with powerful
tools for visual ideation that surpass traditional
manual approaches (Midjourney to Enhance
Divergent Thinking, 2024). Al tools actively
support students in generating expansive visual
alternatives, facilitating deeper exploration of
philosophical and formal possibilities beyond
initial cognitive biases (Damadzic et al., 2022).
However, despite these promising advances,
educators caution that Al augmentation requires
carefully structured pedagogical integration.
Such structured integration is crucial to
ensuring concepts maintain coherence and
philosophical integrity during the critical
transition to convergent refinement phases
(Ketizmen & Keles, 2023). Thus, Al tools must
complement rather than replace structured
pedagogical frameworks to achieve meaningful
architectural innovation.

3.2 Cognitive and Constraint-Based
Perspectives on Architectural
Creativity

Research  increasingly  emphasizes the

productive role constraints can play in creative

ideation processes. Contrary to viewing
constraints merely as restrictive, recent studies
demonstrate they can significantly stimulate
creativity by providing clear frameworks for
problem-solving (Acar et al., 2019; Generative

Design Reasoning, 2023). In architectural

education, strategic constraint integration

enhances conceptual maturity by systematically
guiding students toward feasible yet innovative
solutions.

For example, Acar et al. (2019) illustrate how
creatively structured constraints yield outcomes
superior in innovation and practical feasibility
compared to unconstrained environments.
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Similarly, recent analyses of generative design
reasoning further affirm constraints' capacity to
foster  high-quality, contextually  robust
architectural concepts (Generative Design
Reasoning, 2023).

Emerging neurocognitive research provides
deeper insights into the cognitive mechanisms
underpinning creative thinking in architectural
contexts. Zhang et al. (2020) presents
compelling  evidence linking  cognitive
flexibility particularly the capability to fluidly
alternate between divergent and convergent
modes with significantly enhanced creative
outcomes. These neurocognitive insights
suggest targeted pedagogical interventions that
cultivate cognitive flexibility, substantially
boost students' creative potential.

Complementing this research, recent studies on
bilingualism indicate that individuals with
multilingual capabilities display enhanced
creative  thinking  capacities,  helping
architectural ideation processes by fostering
richer conceptual associations (Bilingualism &
Creativity, 2022). These findings suggest
pedagogical benefits from fostering cognitively
diverse  learning  environments  within
architectural education, encouraging more
adaptive and innovative concept generation.

3.3 Ciritical Evaluation of Existing
Pedagogical Frameworks

Despite growing awareness of DT/CT benefits
and Al-assisted methodologies, existing
pedagogical frameworks frequently fall short.
Traditional single-concept approaches, whether
programmatic, metaphoric, or formal often fail
to sustainably integrate practical constraints
without significant loss of conceptual integrity
(Plowright, 2014; Damadzic et al., 2022). Many
frameworks overlook the systematic integration
of diverse concept types, risking superficial
design outcomes that compromise initial
philosophical depth and originality (Al-
Qemagqchi, 2022).

This critical gap underscores an urgent
pedagogical need: explicitly  structured
educational methodologies rigorously
integrating divergent and convergent thinking,

carefully guided by explicit evaluative criteria
to ensure sustained innovation, conceptual
integrity, and functional feasibility.

3.4 Literature Gap and Contribution of
Current Research
This research addresses these identified gaps by
presenting a structured, empirically validated
pedagogical methodology. The method
strategically integrates divergent exploration of
multiple philosophical and formal concepts
with  selective, value-driven  convergent
refinement, ensuring robust  conceptual
integrity and practical adaptability.
Empirically validated through extensive
longitudinal analysis within  Architectural
Design Studio 3 explicitly chosen due to its
pedagogical emphasis on philosophical
exploration, formal innovation, and conceptual
creativity, the approach uniquely synthesizes
theoretical cognitive frameworks with practical
pedagogical applications. Thus, this study
contributes  robust, empirically grounded
insights essential for effectively navigating
diverse concept types in contemporary
architectural education.

4. Methodology

4.1 Overview of Methodological Approach
This research employs a structured pedagogical
framework designed to address the inherent
risks associated with single philosophical or
formal concept reliance in architectural
education. The methodology systematically
integrates  divergent thinking (DT) and
convergent thinking (CT), initially emphasizing
expansive ideation, followed by strategic
refinement guided by conceptual value criteria.
The approach has undergone rigorous empirical
validation through a seven-year longitudinal
study within Architectural Design Studio 3.

4.2 Pedagogical Context: Architectural
Design Studio 3

Architectural Design Studio 3 was intentionally
selected due to its pedagogical emphasis on
philosophical exploration, formal innovation,
and conceptual creativity. Unlike Studios 1 and
2, which primarily focus on foundational
technical skills and basic programmatic or
structural constraints, Studio 3 explicitly
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encourages students to engage deeply with
philosophical, formal, and symbolic ideas. This
studio context provides a robust environment
for testing the effectiveness of the DT-to-CT
approach, as students routinely engage in
complex, theoretically driven architectural
projects, thus making it uniquely suited to
validate a methodology focused on creative
innovation and philosophical integrity.
4.3 Phases of the Methodological
Framework
The structured pedagogical approach comprises
three interconnected phases designed to balance
divergent  exploration and  convergent
refinement:

Table 2: Methodological Phases and Objectives

Phase | Activity Objective
1 Divergent Encourage
Thinking — expansive
Expansive Idea | exploration
Generation without
constraints
2 Gradual Identify and
Convergent refine mature,
Thinking — feasible
Value-Based concepts
Refinement
3 Strategic Finalize a
Selection and resilient,
Conceptual contextually
Refinement appropriate
concept

(a) Phase 1: Divergent Thinking — Expansive
Idea Generation

This phase prioritizes extensive conceptual

exploration, valuing the generation of multiple

ideas over immediate judgment of feasibility.

o Objective: Encourage students to explore
numerous  philosophical and formal
concepts without premature practical
constraints.

e Implementation:

o Students produce multiple "Concept
Sheets,” including sketches, abstract
diagrams, inspirational imagery, and
conceptual narratives.

o Emphasis is on conceptual quantity and
diversity, no evaluation of practical
feasibility at this stage.

o Assessment: Based solely on the number
and variety of generated concepts,
promoting uninhibited creativity.

(b)Phase 2: Gradual Convergent Thinking —
Selective Value-Based Refinement

Following broad divergent exploration, this

phase introduces systematic convergence.

Concepts undergo selective refinement through

iterative exposure to practical constraints,

explicitly guided by conceptual value
assessments.

o Objective: Identify resilient, conceptually
mature ideas capable of practical realization
without ~ compromising  their initial
philosophical depth.

¢ Implementation:

o Students shortlist concepts exhibiting
significant philosophical depth, formal
coherence, and resilience.

o Shortlisted concepts are iteratively
refined against external constraints (e.g.,
environmental conditions, structural
feasibility, contextual integration).

o Structured developmental documentation
tracks concept evolution, explicitly
capturing changes guided by conceptual
value considerations.

o Assessment: Evaluation emphasizes how
effective concepts maintain conceptual
integrity and adapt to external constraints.

(c) Phase 3: Strategic Selection and Conceptual

Refinement

In this final phase, students select the most
robust and mature concept, demonstrating
consistent adaptability and conceptual integrity
throughout previous evaluations.

e Objective: Finalize and develop a single
concept rigorously tested against practical
constraints, ensuring philosophical depth,
formal  coherence, and contextual
adaptability.

e Implementation:

o Collaborative  selection involving
instructors, peers, and potentially
external stakeholders ensures broad
evaluative perspectives.

o Detailed refinement includes site
zoning, functional analysis, spatial
circulation, and conceptual detailing,
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emphasizing value integration and
feasibility.

o Comprehensive documentation clearly
illustrates the final concept's maturity,
practical viability, and maintained
philosophical/formal integrity.

o Assessment: Final evaluation based on
conceptual depth, adaptability, innovation,
and practical feasibility.

4.4 Implementation of the Conceptual
Framework

The conceptual framework was practically
implemented  through  structured  stages
emphasizing initial divergent ideation, followed
by selective convergence guided by conceptual
value criteria. Students engaged systematically,
documenting conceptual explorations, iterative
refinements, and collaborative evaluations
throughout the process. For detailed
implementation guidelines, submission
formats, and evaluation criteria employed
within Architectural Design Studio 3, refer to
Appendix A.

4.5 Evaluation Methods
This study employs multiple complementary
evaluative methods to rigorously validate the
pedagogical effectiveness of the DT-to-CT
framework:

o Case Study Analysis:

o Selected case studies from
Architectural  Design  Studio 3
document the methodology's practical
implementation, clearly demonstrating
the transition from divergent ideation to
convergent refinement and practical
realization.

e Observational Data Collection:

o Systematic direct observation during
studio sessions documents ideation
diversity, creativity, and iterative
integration of external constraints.

e Participant Feedback (Surveys and
Interviews):

o Structured surveys and semi-structured
interviews capture qualitative feedback
from students, instructors, and external
reviewers regarding creativity
enhancement, conceptual integrity
preservation, and practical viability.

o Comparative Thematic Analysis:

o Qualitative thematic analysis compares
outcomes of the DT-to-CT
methodology against traditional single-
concept  pedagogical  approaches,
highlighting differences in creativity,
resilience, and conceptual integrity.

4.6 Data Analysis Approach

Qualitative and observational data were
analyzed through rigorous thematic analysis
methods, focusing specifically on:

e Recurring themes related to concept
resilience and maturity.

o Effectiveness in preserving philosophical
and formal integrity during practical
adaptations.

e Impact on creativity, originality, and
practical adaptability compared to single-
concept approaches.

Analysis synthesized key findings from
multiple case studies, observational data, and
participant feedback, ensuring robust, evidence-
based conclusions regarding the methodology's
pedagogical validity.

4.7 Methodological Limitations and
Considerations

While empirically successful, the methodology

has several limitations:

o Effectiveness may vary due to individual
student characteristics, instructor
facilitation style, and specific educational
contexts.

o lterative convergence phases require
careful oversight to avoid prematurely
imposing constraints.

e Successful implementation depends
heavily on active guidance and consistent
engagement from experienced educators.

These limitations inform ongoing
methodological refinement, suggesting further
studies to confirm effectiveness across diverse
educational contexts.

4.8 Methodology Summary

This structured pedagogical framework
explicitly addresses risks associated with
single-concept reliance by emphasizing initial
divergent exploration of multiple philosophical
and formal architectural concepts. Through
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gradual selective convergence guided by
explicit conceptual value criteria, the approach
demonstrates  significant effectiveness in
cultivating robust, innovative, and practically
feasible  architectural concepts  without
compromising conceptual integrity. Empirical
validation within Architectural Design Studio 3
provides rigorous evidence supporting the
methodology's educational value and practical
effectiveness.

5. Results
5.1 Empirical Findings from Longitudinal
Analysis

The effectiveness of the proposed Divergent-to-
Convergent  (DT-to-CT)  methodological
framework was empirically evaluated over
seven years within Architectural Design Studio
3, explicitly selected due to its focus on
conceptual creativity, philosophical
exploration, and formal innovation.
Approximately 252 undergraduate students
participated across three distinct pedagogical
approaches:

1. Programmatic Approach (Years 1-2):
Focused explicitly on  functional
constraints from the beginning.

2. Metaphoric Approach (Years 3-4):
Emphasized symbolic and abstract
conceptualization.

3. Value-Driven DT-to-CT  Approach
(Years 5-7): Integrated expansive
divergence followed by systematic, value-
based convergence.

Quantitative evaluations were based on rubric
assessments across four key dimensions (rated
on a 1-to-5 scale):
e Conceptual
Feasibility)
e Conceptual Diversity
e Innovation
o Conceptual Value Integrity

Quality (Functional

5.2 Summary of Comparative Results

(Mean = SD)
Table 3: Summary of Comparative Results

Criterion | Programmatic | Metaphoric | DT-to-

(n=72) (n=72) CT

(n=108)

Conceptual | 4.09 +0.32 287+039 | 432+
Quality 0.34
Conceptual | 2.53 £ 0.41 3.82+0.36 | 457+
Diversity 0.27
Innovation | 2.84 + 0.35 411+029 | 448+
Score 0.31
Conceptual | 2.69 +0.38 3.17+046 | 427+
Value 0.29
Integrity

5.3 Key Empirical Insights

e Conceptual Quality

Feasibility):
The DT-to-CT method achieved the
highest  conceptual quality  scores
(mean=4.32), significantly outperforming
the metaphoric approach (mean=2.87) and
slightly surpassing the programmatic
approach (mean=4.09). This explicitly
demonstrates the method's strength in
balancing innovation and feasibility.

o Conceptual Diversity and Innovation:
The DT-to-CT approach enhanced
conceptual diversity (mean=4.57) and
innovation scores (mean=4.48). This
represents substantial improvements over
the programmatic method and moderate
yet significant gains compared to the
metaphoric  method, confirming the
structured approach's ability to foster
expansive yet practical creativity.

e Conceptual Value Integrity:

The most substantial advantage of the DT-
to-CT methodology explicitly appeared in
conceptual value integrity (mean=4.27).
This strongly indicates that structured
iterative ~ convergence  guided by
conceptual value effectively preserves
original philosophical depth and formal
coherence.

(Functional

Overall, the data demonstrates robust evidence
of the DT-to-CT method’s pedagogical
effectiveness, clearly confirming significant
advantages in maintaining conceptual integrity,
innovation, and functional viability compared
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explicitly  to traditional

approaches.

pedagogical

6. Discussion
6.1 Mapping Empirical Findings to DT/CT
Theory

Empirical results strongly align with cognitive
theories emphasizing the iterative fluctuation
between divergent and convergent thinking
(Guilford, 1967; Sowden et al., 2015; Zhang et
al., 2020). Specifically, the high scores in
conceptual diversity and innovation confirm
theoretical predictions that initial divergent
exploration enriches creativity, providing
diverse conceptual pathways resilient to later-
stage practical constraints.

The conceptual value integrity observed under
the DT-to-CT framework underscores the
effectiveness of guided convergence. This
aligns closely with Ketizmen and Keles’s
(2023) and recent generative design reasoning
studies (2023), demonstrating that carefully
structured convergence significantly reduces
conceptual erosion risks common in metaphoric
and single-concept approaches.

6.2 Advantages over Traditional
Pedagogical Methods

The empirical evidence positions the DT-to-CT
framework as  pedagogically  superior,
effectively balancing conceptual creativity with
practical feasibility. In contrast to the
metaphoric  approach,  which  suffered
substantial loss of conceptual integrity, and the
programmatic method, which explicitly limited
innovation, the DT-to-CT approach maintained
high standards across all measured criteria.

These findings reinforce existing literature (Al-
Qemagqchi, 2022; Damadzic et al., 2022),
affirming that reliance on a single concept
inherently risks significant conceptual dilution.
The structured exploration of multiple concepts,
guided by conceptual value criteria, effectively
mitigates these risks, ensuring stronger, more
resilient, and  contextually  adaptable
architectural outcomes.

Reflecting on the process, | observed that
students became more adept at articulating their

conceptual intentions and demonstrated greater
resilience in maintaining conceptual integrity
through iterative refinement. This increased
awareness not only enhanced the quality of their
final projects but also contributed to a deeper
understanding of the relationship between
philosophical values and practical design
constraints.

6.3 Methodological Limitations and
Considerations

Despite its effectiveness, several limitations

must be acknowledged:

e Instructor Influence: Variations in
instructor guidance could impact student
outcomes, indicating that consistent
educator training is essential.

e Student Cohort Variability: Individual
student characteristics, motivation, and
prior experiences may affect the
replicability of results.

o Contextual Specificity: Findings were
obtained within a single educational
context (Architectural Design Studio 3).
Broader applicability across varied
educational and cultural contexts requires
further validation.

Addressing these limitations through future
studies, potentially incorporating broader
contexts and enhanced digital platforms, will
further solidify the method's pedagogical value.

6.4 Practical Implications for Architectural
Pedagogy

Practically, the  structured DT-to-CT
methodology provides educators with a clear,
empirically validated strategy to effectively
cultivate mature, innovative architectural
concepts. Explicit iterative evaluation processes
and clearly defined value-based refinement
criteria enable educators to systematically
balance creativity and feasibility throughout the
design studio process.

Moreover, integrating Al tools for divergent
thinking and structured evaluative frameworks
for convergent refinement provides promising
directions  for  further  enriching the
methodology. Such integration expands the
approach’s applicability and effectiveness,
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offering significant potential advancements in
architectural pedagogy.

7. Conclusion

This research proposed and empirically
validated a structured educational methodology
explicitly tailored to architectural design
pedagogy, addressing critical challenges
associated with  maintaining  conceptual
integrity through practical design processes.
Traditional single-concept pedagogical
strategies, whether functional, metaphoric, or
formal demonstrate significant weaknesses,
notably conceptual dilution under real-world
constraints. To overcome these challenges, the
proposed Divergent-to-Convergent (DT-to-CT)
methodology systematically integrates
expansive divergent thinking initially, followed
by selective convergence driven by conceptual
value criteria.

Empirical evaluation over seven years within
Architectural Design Studio 3, explicitly chosen
due to its pedagogical emphasis on
philosophical exploration, formal innovation,
and conceptual creativity robustly demonstrates
significant advantages of the DT-to-CT
approach.  Findings  explicitly  confirm
substantial  enhancements in  conceptual
diversity, innovation, functional feasibility, and
conceptual integrity compared to previous
methodologies. Specifically, the structured
integration of divergent and convergent
cognitive strategies effectively mitigates
conceptual erosion risks, enabling students to
develop resilient, contextually appropriate
architectural concepts that maintain original
philosophical depth and formal coherence.

Theoretically, this research significantly
advances the discourse on creativity in
architectural education, providing empirical
evidence supporting structured iterative driving
between divergent and convergent thinking.
Practically, the DT-to-CT framework equips
architectural educators with validated strategies
for balancing creative exploration and practical
constraints, fostering robust innovation without
compromising feasibility.

Nevertheless, the study acknowledges certain
limitations primarily instructor variability,

student  characteristics, and  contextual
specificity that suggest paths for further
exploration. Future research should investigate
broader applications of the methodology across
diverse educational and cultural contexts and
explore the potential integration of advanced
Al-driven platforms to enhance divergent
ideation and convergent refinement.

Ultimately, this  research  significantly
contributes to architectural pedagogy by
offering educators an innovative, empirically
validated approach. By explicitly integrating
cognitive creativity theories into practical
educational contexts, the DT-to-CT
methodology enables the development of
mature, innovative, and practically viable
architectural designs, bridging theoretical
creativity  frameworks and  real-world
architectural practice.

Notes: N/A
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Appendix A: Implementation of the Conceptual Framework
This appendix details the structured pedagogical process explicitly employed within Architectural Design Studio
3, supporting the effective implementation of the Divergent-to-Convergent (DT-to-CT) conceptual framework
described in the main methodology.
A.1 Divergent Thinking Phase: Expansive lIdeation
During the initial divergent phase, students systematically generate multiple philosophical and formal concepts,
explicitly prioritizing creative exploration and quantity over immediate practical feasibility.
Submission Format: Concept Sheets
Each student submits multiple Concept Sheets, documenting conceptual explorations structured around the
following components:
e Concept Value:
Students explicitly articulate the intended conceptual value (cultural, social, aesthetic, environmental)
aligned with the project goals.
e Inspirational Imagery:
Multiple visual references communicate the concept’s underlying philosophical or formal essence,
stimulating creative imagination.
e Philosophical Statements:
Brief narratives clarify conceptual intentions, underlying theories, and their alignment with project
values.
e Abstract Representations:
Multiple sketches, diagrams, or models illustrate diverse spatial and formal interpretations, capturing the
concept’s potential from various perspectives.
Evaluation Criteria:
At this stage, assessments explicitly focus on the quantity, diversity, and originality of generated ideas. Practicality
and feasibility considerations are intentionally postponed maximizing creative ideation.
A.2 Convergent Thinking Phase: Selective Refinement
Following expansive divergence, selected concepts undergo iterative refinement explicitly guided by conceptual
value assessments and practical constraints integration.
Shortlisting Criteria:
Concepts are evaluated against the following three explicit criteria:
e Innovation Alignment:
Concepts demonstrating novel approaches aligned explicitly with the project’s values, introducing
innovative solutions or incorporating advanced technologies.
e Value Integration:
Concepts clearly embedding project values—social, environmental, cultural, aesthetic—into their core
design, evidencing meaningful and potentially impactful outcomes.
e Feasibility and Potential Impact:
Assessment includes practical scalability, adaptability to future requirements, and the potential to serve
as exemplary architectural solutions within the project’s context.
Collaborative Evaluation:
Selections involve collaborative input from instructors, peers, and occasionally external stakeholders, ensuring
broad validation, contextual relevance, and diverse evaluative perspectives.
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A.3 Detailed Conceptual Refinement Phase
The final phase strategically selects the most resilient, contextually appropriate concept for detailed refinement,
emphasizing practical feasibility, maintained conceptual integrity, and explicit value integration.
Developmental Analysis Components:
For each shortlisted concept, students submit structured documentation clearly addressing the following
components:
e Site Analysis:
Comprehensive analyses of site-specific physical, environmental, and socio-cultural characteristics.
e Spatial Relationship Diagrams:
Clear diagrams visually demonstrate primary zone interactions, overall spatial logic, and conceptual
coherence within the site context.
e Zone Area Definitions:
Precise estimation of essential zone areas, explicitly reflecting functional needs and programmatic
requirements.
Detailed Concept Refinement Activities:
Each shortlisted concept undergoes meticulous refinement:
e Site Zoning and Placement:
Explicit detailing of site zoning, building orientation, spatial arrangement, and integration of
environmental and contextual constraints.
e Circulation and Floor Plan Schematics:
Simplified conceptual plans explicitly indicating internal and external circulation logic, ensuring
functional viability without overly detailed spatial specifications at this stage.
e Value Integration Documentation:
Clearly outlined strategies for embedding core conceptual values within design details, including material
selections, form, spatial organization, and user experience considerations.
e Concept Visualization Models:
Visual representations through refined sketches and mass models explicitly communicate conceptual
form, scale, and contextual harmony, clearly demonstrating final conceptual maturity and practical
adaptability.
A.4 Final Concept Selection and Iterative Flexibility
The structured methodology explicitly allows iterative flexibility, providing options to revisit earlier conceptual
phases if necessary. If the initially selected concept does not fully meet project expectations or contextual
suitability, previously developed alternative concepts remain readily available as viable alternatives.
Final Submission Structure:
Students submit comprehensive final presentations clearly structured around the following elements:
e Concept Narrative:
Detailed descriptions clearly outline conceptual development, philosophical underpinnings, and strategic
value alignment.
e Detailed Site Integration Visualizations:
Clear graphical overlays explicitly illustrating site zoning and concept placement onto detailed site
analysis drawings.
e Zoning and Circulation Plans:
Conceptual diagrams clearly indicating spatial logic, zone distribution, estimated functional areas, and
circulation strategies.
e Integrated Value Documentation:
Explicit explanations and illustrations documenting conceptual value integration strategies across scales,
highlighting coherence between conceptual intent and practical feasibility.
e Final Visualization Models:
Comprehensive visual representations—finalized sketches and mass models—clearly communicating the
architectural form, conceptual coherence, and contextual responsiveness.
A.5 Case Example: Cultural Heritage Museum Project Implementation
To illustrate the practical effectiveness of this framework, students completed a design project for a Cultural
Heritage Museum. This project explicitly implemented the DT-to-CT framework as follows:
e Divergent Phase: Students explored diverse conceptual possibilities drawn from local culture, history,
and traditional architectural elements, producing extensive conceptual alternatives.
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e Convergent Phase: Concepts underwent structured refinement informed by explicit cultural and
aesthetic values and functional constraints, resulting in a mature, contextually adaptive final concept.

e Detailed Refinement: The final concept clearly demonstrated innovative integration of contemporary
architectural strategies with traditional symbolic references, successfully maintaining conceptual
integrity and practicality throughout iterative refinements.
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incorporating its structure as a
central core in the museum,
surrounded by a floor that serves
as a landscape, embodying
endurance and distinctiveness.

The values here where integrated
by adding a pattern in the elevation
which is taking from the local
architecture

I The acute angle of the Jambiya
§ sSymbolizes dynamism and

I elegance, influencing

I architectural designs with its

§ sharp, sweeping curves to guide

1 visitor flow and focus attention.
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e Sample of stage 3
Table 3 third stage
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Underlay is Site analysis,
above are Site Zoning and
Concept Placement

1 Floor plan zoning with
circulation and estimated
area

2 Floor plan zoning with
circulation and estimated
area

3 Floor plan zoning with
circulation and estimated
area

Value integration

New value here were added
along with the cultural value
which is natural ventilation
and lighting

Sketches + Mass model

I
4

This exemplary project explicitly demonstrates the framework’s practical effectiveness, significantly
enhancing pedagogical outcomes in architectural education.
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