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Thailand

Flipped learning has been widely recognized for promoting active and self-
directed learning across higher education, yet its theoretical grounding within
architecture and built environment education remains fragmented and underde-
veloped. This study employs a conceptual—analytical methodology, combining a
narrative literature review and analytical mapping to studio pedagogy, to develop
a discipline-specific conceptual-operational framework for Flipped Studio
Learning. The framework identifies four adoption drivers—pedagogical design,
technological readiness, learner engagement, and institutional support—which
interact through the mediating construct of perceived effectiveness and are influ-
enced by contextual factors such as discipline type, class size, and prior learning
experience. The study yields three major theoretical outcomes: (1) a theoretically
grounded model explaining how flipped learning aligns with studio-based edu-
cation; (2) measurable constructs and operational indicators that translate the
framework into testable variables; and (3) three conceptual propositions (P1-P3)
that guide subsequent empirical validation through methods such as SEM, case
studies, or longitudinal research. Theoretically, the study integrates constructiv-
ism, experiential learning, and reflective practice with the epistemology of studio
pedagogy, repositioning flipped learning as a reflective pedagogical ecosystem
rather than a delivery technique. Practically, it offers actionable pathways for
curriculum renewal, studio orchestration, and institutional policy—advancing
technology-enhanced, student-centered design education.

KEYWORDS

architecture and built environment education, conceptual—operational framework,
design pedagogy, Flipped Classroom, reflective practice, studio-based learning,
technology-enhanced learning

1 Introduction

The Flipped Classroom reconfigures the conventional sequence of lecture and practice by
shifting the initial exposure to course content outside the classroom, reserving in-class time
for interactive, problem-based activities. Across higher education, systematic reviews and
meta-analyses consistently report improvements in learner engagement, autonomy, and aca-
demic performance, along with enhanced peer interaction and formative feedback (O’Flaherty
and Phillips, 2015; Ak¢ayir and Akgayir, 2018; Hew and Lo, 2018; Bond, 2020; Farmus et al.,
2020). Recent research indicates that flipped learning has evolved beyond an instructional
method into a multidimensional pedagogical ecosystem. Zhang (2024) mapped this evolution
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and identified four key research streams: learner-centered design,
technological mediation, assessment innovation, and contextual adap-
tation. These developments suggest that flipped learning functions less
as a delivery technique and more as a framework for cultivating adap-
tive and evidence-based learning cultures. This broader trajectory
underpins the present study’s attempt to theorize how flipped learning
can be contextualized within design-based learning environments,
where creativity, reflection, and iterative inquiry are fundamental.

In architecture and built environment education, learning typi-
cally combines lectures, design studios, and experiential projects. Such
environments emphasize critique, collaborative problem-solving, and
project-based inquiry—conditions that align closely with flipped
pedagogy (Jack et al., 2025; Sosa and Narciso, 2019; Triantafyllou and
Timcenko, 2014). Moving lecture components to pre-class formats
creates space for deeper studio critique and collaborative explora-
tion—activities often constrained by traditional timetabling (Mason
etal,, 2013). Yet, the adoption of flipped approaches in design educa-
tion remains limited. Most empirical evidence comes from STEM and
health disciplines, while few studies examine how flipped pedagogy
interacts with studio culture, spatial reasoning, or creativity—the
defining attributes of design learning (Lo and Hew, 2017). This limita-
tion constrains the development of theoretically grounded and evi-
dence-informed models of technology-enhanced design pedagogy.

Furthermore, only a small body of research has explored how
flipped learning aligns with the core educational theories underpin-
ning architecture and design education—such as andragogy (Knowles,
1980), experiential learning (Kolb, 1984), and reflective practice
(Schon, 1984). Studio pedagogy, grounded in iterative making, reflec-
tion, and self-directed inquiry (McLean et al., 2016; Newmann et al.,
1996), naturally resonates with these principles. Yet, in the absence of
a discipline-specific framework, current implementations remain
fragmented and difficult to sustain across curricula. Consequently, the
field lacks a coherent model that translates the philosophical founda-
tions of design learning into an operational pedagogy suited to tech-
nology-enhanced environments.

This paper addresses this gap by theoretically synthesizing inter-
disciplinary literature and theoretical perspectives to develop a con-
ceptual-operational framework for Flipped Studio Learning in
architecture and built environment education. The framework con-
nects pedagogical design with studio realities, providing direction for
curriculum innovation and laying the groundwork for future empiri-
cal inquiry and policy development.

The study contributes to the field in four ways:

« It consolidates interdisciplinary literature to construct a frame-
work tailored to design education.

« It explicitly connects flipped pedagogy with adult learning, con-
structivism, and experiential-reflective theories within studio-
based contexts.

« It identifies four adoption drivers—pedagogical design, techno-
logical readiness, learner engagement, and institutional support—
embedded within discipline-specific ecosystems.

Abbreviations: LMS, Learning Management System; SDGs, Sustainable Development
Goals; SEM, Structural Equation Modeling; STEM, Science, Technology, Engineering,

and Mathematics.
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« Itestablishes a theoretical foundation for future empirical research
by articulating key constructs, processes, and expected outcomes
for sustainable integration.

This paper is structured as follows. Section 2 reviews literature on
flipped learning and studio pedagogy. Section 3 outlines the research
gap and objectives. Section 4 details the conceptual methodology.
Section 5 presents the framework. Section 6 discusses implications,
and Section 7 concludes with contributions and future research direc-
tions. Figure 1 provides an overview of the manuscript structure and
the analytical logic guiding the development of the conceptual-opera-
tional framework.

2 Background and literature review

The Flipped Classroom has gained growing recognition as an
alternative to traditional lecture-based instruction. By shifting initial
content exposure to pre-class settings, it enables in-class time to be
dedicated to active, collaborative, and problem-based learning. A sub-
stantial body of evidence from STEM and health sciences indicates its
effectiveness, with systematic reviews reporting improvements in
learner engagement, autonomy, and academic performance (Ak¢ayir

Structure of the Conceptual-Analytical Study

( Introduction
( Background & Literature Review
( Research Gap & Objectives !

l

( Methodology (Conceptual-Analytical)

l

( Conceptual-Operational Framework

l

f Discussion & Implications

\

( Conclusion & Future Research
FIGURE 1

Manuscript structure of the article. This figure presents the overall
structure and analytical progression of the manuscript. The article
begins with an introduction, followed by a background and literature
review that synthesizes key scholarship on flipped learning and studio
pedagogy. It then delineates the research gap and objectives, which
inform the conceptual—analytical methodology adopted in the study.
Based on this methodology, a conceptual-operational framework for
flipped studio learning is developed and elaborated. The manuscript
subsequently discusses the theoretical, pedagogical, and institutional
implications of the framework, and concludes with a summary of
contributions and directions for future research.
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and Akgayr, 2018; Betihavas et al., 2016; Bishop and Verleger, 2013;
Bond, 2020; Hew and Lo, 2018; O’Flaherty and Phillips, 2015).

Taken together, these studies suggest that, when intentionally
designed, flipped learning enhances both the cognitive and social
dimensions of learning. However, in architecture and built environ-
ment education, adoption remains limited despite its natural align-
ment with studio-based pedagogy—an educational model
characterized by iterative critique, hands-on inquiry, and experiential
learning (Sosa and Narciso, 2019). This discrepancy highlights a key
gap: existing flipped learning models require reinterpretation through
a discipline-specific lens that reflects the pedagogical, spatial, and
institutional dynamics of design education.

To address this gap, the following sections review the literature
through the lens of four interrelated adoption drivers—pedagogical
design, technological readiness, learner engagement, and institutional
support—which form the theoretical foundation for the conceptual-

operational framework proposed in this study.

2.1 Studio pedagogy and theoretical
foundations of design learning

Studio-based pedagogy is the cornerstone of architectural and
design education. Unlike lecture-driven instruction, the design studio
operates as a complex learning ecosystem that integrates making, think-
ing, reflecting, and critiquing into a continuous process of knowledge
construction. It is not merely a physical space but an epistemic environ-
ment where design knowledge is produced, tested, and negotiated
through iterative acts of creation and reflection (Cuff, 1992; Dorst,
2004). Design problems are typically ill-structured (Newell and Simon,
1972), lacking definitive solutions and requiring students to frame prob-
lems, explore alternatives, and justify decisions—making design learn-
ing fundamentally different from disciplines where knowledge is
transmitted and reproduced rather than critically constructed.

Schon’s (1984) concept of the reflective practitioner is central to
understanding this epistemology. He distinguishes between reflection-
in-action, where students adjust their thinking while sketching or
modeling in response to emerging constraints, and reflection-on-
action, where decisions are analyzed retrospectively during critiques
or reviews. These critiques—whether informal desk discussions or
formal juries—serve as structured spaces where tacit reasoning
becomes explicit through dialogue.

Kolb’s (1984) experiential learning cycle further explains why the
design studio embodies constructivist learning. His four stages—con-
crete experience, reflective observation, abstract conceptualization, and
active experimentation—are inherently embedded within studio prac-
tice. Students experiment with materials or spatial configurations (expe-
rience), observe feedback and peer work (reflection), extract design
principles (abstraction), and revise their work (experimentation). This
cyclical process parallels the iterative rhythm of studio culture.

Salama (2021) advances this understanding by framing studio
pedagogy as transformative, fostering not only technical proficiency
but also ethical judgment, spatial sensitivity, and socio-cultural aware-
ness. He identifies four interdependent dimensions of studio learning:

« Cognitive—structuring problems, reasoning spatially, integrating
theory and practice.

o Operative—utilizing analog and digital tools to translate ideas
into form.
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o Reflective—internal critique, peer feedback, and self-assessment.
« Socio-cultural—engaging users, contexts, and communities.

Similarly, Oxman (2004) emphasizes the cognitive dimension
of design learning, arguing that studios cultivate design reason-
ing—skills such as visual thinking, precedent analysis, pattern
recognition, and form generation. This positions the studio as a
space where unique cognitive schemas of design expertise
are formed.

From these perspectives, the studio emerges as a constructivist,
dialogic, and inquiry-based environment that aligns naturally with
principles of andragogy (Knowles, 1980), active learning, experiential
learning, and reflective practice. In principle, this makes the studio a
receptive setting for flipped learning, as the model relocates passive
content delivery to pre-class formats and optimizes in-class time for
higher-order tasks such as critique, collaboration, and iterative
experimentation.

However, this alignment is not automatic. Studio learning
depends on tacit knowledge, embodied interaction, and spontaneous
dialogue, which risk being diminished if pre-class content is oversim-
plified or if digital tools substitute rather than enhance reflective dis-
course. This challenge leads to a critical question addressed in the next
section: How can flipped learning be adapted to preserve—and
strengthen—the reflective, iterative, and collaborative nature of studio

pedagogy?

2.2 Evolution of flipped learning and major
research streams (2010-2025)

Since its introduction in the early 2000s, the Flipped
Classroom has evolved from a simple reversal of lecture and
homework into a multidimensional pedagogical framework. In its
most basic form, students engage with instructional content prior
to class—typically through videos or assigned readings—while
classroom time is devoted to application, discussion, and collab-
orative problem-solving. Meta-analyses consistently indicate that
when intentionally designed, flipped learning enhances learner
engagement, autonomy, academic performance, and peer interac-
tion (Akgayir and Akgayir, 2018; Bishop and Verleger, 2013; Bond,
2020; O’Flaherty and Phillips, 2015).

More recent scholarship argues that flipped learning has pro-
gressed beyond a delivery technique toward a broader educational
paradigm that supports active, evidence-informed, and collaborative
learning cultures (Hew and Lo, 2018; Zhang, 2024). Through a longi-
tudinal review of literature from 2010 to 2025, Zhang (2024) identified
four dominant research streams that illustrate this intellectual evolu-
tion. These streams—summarized in Table 1—demonstrate how
flipped learning has shifted from content transmission toward sys-
temic learning design:

o Learner-centered design

o Technological mediation

« Assessment and feedback innovation

« Contextual and disciplinary adaptation

Together, these streams reflect a shift from “flipping videos” to
“redesigning learning ecosystems.” They emphasize that successful
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TABLE 1 Four dominant research streams of flipped learning and their key scholarly contributions.

Research stream Core focus

1. Learner-centered design

Cognitive load, scaffolding, pre-class preparation

10.3389/feduc.2026.1726937

Examples

Bishop and Verleger (2013), Abeysekera and Dawson
(2015) and Thai et al. (2017)

2. Technological mediation

LMS platforms, interactive tools, digital equity

Betihavas et al. (2016) and Farmus et al. (2020)

3. Assessment and feedback innovation

Formative assessment, peer evaluation, analytics

Bond (2020) and O’Flaherty and Phillips (2015)

4. Contextual and disciplinary adaptation
architecture

Implementing flipped models in STEM, health, arts,

Hew and Lo (2018) and Sosa and Narciso (2019)

Source: Author’s compilation (2025).

implementation depends on balancing three interdependent
components:

o Pre-class cognitive preparation,
« In-class active knowledge construction, and
o Post-class reflection and feedback.

However, the majority of flipped-learning research has been con-
ducted in STEM and health sciences—contexts where learning out-
comes are structured, measurable, and scalable. Far fewer studies
address disciplines such as architecture and the built environment,
where learning is open-ended, iterative, and socially mediated through
critique, spatial reasoning, and tacit knowledge (Lo and Hew, 2017).
This reveals a critical theoretical gap: although flipped learning aligns
conceptually with constructivism and experiential learning, its adapta-
tion to studio-based pedagogy has not yet been sufficiently theorized.

This gap leads to the central question explored in the next section:
How can the flipped model be reinterpreted—rather than merely
transferred—to protect and enhance the reflective, collaborative, and
improvisational nature of studio pedagogy?

2.3 Contextual and institutional factors in
design and studio-based education

Recent studies also demonstrate the emergence of hybrid and
reflective studio pedagogies that integrate digital pin-up platforms,
post-pandemic studio restructuring, and collaborative critique
(Giinay and Coskun, 2023; Kassem et al., 2023; Siiner-Pla-Cerda,
2025). However, these studies remain fragmented and lack a disci-
pline-specific conceptual-operational model that connects flipped
learning with the epistemology of studio pedagogy. This study
responds to that gap by proposing a framework tailored to architecture
and built environment education.

The effectiveness of Flipped Classroom implementation varies con-
siderably across disciplines, class formats, and learner profiles. In archi-
tecture and built environment education, these contextual dynamics
become even more complex, as learning is not only cognitive but also
spatial, visual, and collaborative. Studio-based education depends on
iterative critique, peer dialogue, and one-to-one mentoring—activities
that require time, physical space, and social interaction. In large studio
classes, maintaining meaningful participation and personalized feed-
back becomes difficult, which partly explains the growing interest in
flipped learning as a strategy to redistribute instructional time more
efficiently (Akgayir and Akgayr, 2018; Sosa and Narciso, 2019).

However, challenges extend beyond class size. Many students enter-
ing design programs have limited experience with self-directed or active
learning approaches. When pre-class preparation is inconsistent or

Frontiers in Education

superficial, in-class critique and discussion become less productive,
making instructors hesitant to rely fully on flipped methods.
Additionally, students’ digital literacy and access to reliable technological
infrastructure—particularly for streaming high-resolution visual content
or design tutorials—significantly influence the success of flipped delivery.
From an institutional perspective, these conditions highlight the
need for systemic rather than individual adoption. Flipped learning
becomes sustainable only when it is aligned with curriculum struc-
tures, studio timetables, spatial resources, and workload policies.
Institutional culture therefore acts as both an enabler and a constraint:
universities with clear digital strategies, LMS support, and professional
learning communities are more likely to sustain flipped integration,
whereas isolated efforts led by individual instructors often remain tem-
porary and fragmented (Bond, 2020; O’Flaherty and Phillips, 2015).
In design education—where learning occurs at the intersection of
tacit knowledge, material experimentation, and reflective dialogue—
institutional support must also include studio-equipped classrooms,
digital pin-up systems, visual documentation platforms (e.g., Miro,
Mural, Padlet), and faculty training for facilitating hybrid critique ses-
sions. These interdependencies justify the inclusion of institutional
support as a core structural dimension within the proposed concep-
tual-operational framework for Flipped Studio Learning.

2.4 Gaps in theory and practice for
architecture and built environment
education

Although the literature widely confirms the benefits of flipped
learning in higher education, its application to architecture and built
environment disciplines reveals several unresolved gaps—both theo-
retical and practical.

2.4.1 Theoretical gaps

Previous studies seldom connect flipped pedagogy with disci-
pline-specific theoretical foundations of design education, such as
Schon’s reflective practice (1984), Kolb’s experiential learning (1984),
and Salama’s transformative studio pedagogy (2021). Consequently,
flipped learning is often treated merely as a content delivery technique
rather than as part of a design culture driven by iteration, critique,
tacit knowledge, and reflective dialogue.

2.4.2 Methodological gaps
Most existing studies rely on perception-based surveys, descrip-

tive case studies, or general satisfaction metrics. Very few translate
flipped pedagogy into a conceptual-operational model that defines

frontiersin.org
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measurable constructs related to studio outcomes—such as reflective
competence, design reasoning, collaborative critique, or creative flu-
ency. This lack of operational clarity hinders empirical validation and
replication.

2.4.3 Contextual gaps in studio practice

While flipped learning has been extensively studied in STEM and
health sciences, its adaptation to studio-based pedagogy remains
underdeveloped. Design studios operate through ill-structured prob-
lems, iterative making, peer critique, and embodied interaction—pro-
cesses fundamentally different from linear problem solving. Yet, core
studio practices such as desk critiques, pin-up reviews, and iterative
feedback cycles are rarely incorporated into flipped learning models.

2.4.4 Institutional and cultural gaps

Most implementations of flipped learning in design education are
driven by individual instructors rather than institutional strategies.
Consequently, critical studio-specific challenges—such as large cohort
sizes, limited critique time, inadequate digital infrastructure for visual
work, and minimal faculty training—remain unaddressed. This results
in fragmented, short-lived rather than

adoption systemic

transformation.
2.4.5 Validation and applicability gaps

Even when conceptual frameworks are proposed, few studies
clarify how key variables can be operationalized or empirically tested.
Indicators for design performance, reflective learning, critique quality,
or studio engagement are seldom defined, limiting scalability across
architecture schools and design programs.

In summary, addressing these gaps requires a discipline-specific
conceptual-operational framework that bridges flipped pedagogy
with the epistemology and practice of design studios. This need forms
the foundation for the framework proposed in the following sections.

2.5 Toward sustainable integration of
flipped studio learning

The synergy between flipped learning and studio pedagogy holds
significant potential for educational transformation in architecture
and the built environment. However, sustainable integration requires
more than replacing lectures with pre-class videos or introducing digi-
tal tools. It demands the embedding of flipped principles into the
pedagogical logic, institutional systems, and cultural practices that
define architectural education.

2.5.1 Pedagogical alignment

At the instructional level, flipped learning must complement rather
than interrupt the studio workflow—particularly iterative critique,
reflective practice, and design development. When pre-class materials
introduce theoretical knowledge, design methods, or precedent stud-
ies, in-class time can be reallocated to desk critiques, collaborative
synthesis, and one-to-one mentoring (Mason et al., 2013; Sosa and
Narciso, 2019). This aligns with Schon’s (1984) concept of the reflective
practitioner and supports the studio as a site of “knowing-in-action,”
where learning emerges through situated inquiry and reflection.
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2.5.2 Institutional support and infrastructure

Sustainability also depends on institutional commitment.
Flipped studio learning must be integrated into curriculum struc-
tures, studio timetables, workload policies, and quality assurance
frameworks. Without such support—access to LMS platforms, digi-
tal pin-up systems, high-resolution display tools, and staft develop-
ment—{lipped initiatives remain isolated efforts by individual
educators (Bond, 2020; O’Flaherty and Phillips, 2015). Digital plat-
forms such as Miro, Padlet, or collaborative pin-up tools further
enable hybrid critique, visual dialogue, and documentation of
design iterations.

2.5.3 Cultural transformation

The flipped studio model challenges traditional hierarchies of
master-to-apprentice teaching. Its sustainability relies on a cultural
shift toward self-preparation, peer critique, co-creation of knowledge,
and continuous reflection. This shift aligns with Salama’s (2021) trans-
formative pedagogy, positioning studio learning as socially con-
structed rather than solely instructor-driven.

2.5.4 Systemic and societal relevance

When embedded systemically, flipped studio learning contributes
not only to teaching innovation but also to broader educational
goals—particularly SDG 4 (quality and inclusive education) and SDG
9 (innovation and infrastructure). However, without institutionaliza-
tion, it risks remaining experimental and unsustained.

Therefore, this study proposes a conceptual-operational frame-
work that integrates flipped pedagogy with studio culture, technologi-
cal inclusion, institutional policy, and measurable learning outcomes.
This framework addresses the gaps identified earlier and forms the
foundation for research objectives and conceptual propositions pre-
sented in Section 3.

3 Research gap and objectives
3.1 Research gap

Although flipped learning has well-demonstrated empirical effec-
tiveness in STEM, health sciences, and general higher education—
enhancing academic performance, autonomy, and learner
engagement—it remains insufficiently theorized within architecture
and built environment education. This is paradoxical because the
pedagogical principles of flipped learning align closely with studio
culture, which values reflection, iteration, collaboration, and self-
directed inquiry.

Existing frameworks (e.g., Bishop and Verleger, 2013; O’Flaherty
and Phillips, 2015) offer valuable foundations for understanding
flipped learning at a general level; however, they remain theoretically
under-specified with respect to the epistemic and pedagogical charac-
teristics of design education, such as desk critiques, visual and spatial
reasoning, tacit knowledge transmission, and the iterative nature of
studio-based inquiry. Consequently, flipped implementations in archi-
tecture often appear fragmented, instructor-dependent, and lacking

theoretical coherence.
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From this review, three interrelated gaps emerge:

« Theoretical gap—Flipped learning has not been meaningfully con-
nected to foundational theories in design education—such as
Schonss reflective practice (1984), Kolbs experiential learning (1984),
or Salama’s studio pedagogy (2021). As a result, it is still treated as a
delivery model rather than a reflective, inquiry-driven system.

« Methodological and operational gap—Few studies articulate mea-
surable constructs that capture studio-specific outcomes (e.g.,
critique quality, reflective competence, design reasoning). There
is no conceptual-operational framework that can be empirically
tested or replicated across institutions.

« Institutional and sustainability gap—The long-term integration of
flipped studio learning is constrained by lack of curriculum align-
ment, workload recognition, digital infrastructure, and institu-
tional policy—leading to isolated and unsustained adoption.

Therefore, despite its potential, flipped learning in architecture
remains under-theorized, under-operationalized, and under-sup-
ported. This limits its scalability, empirical validation, and contribu-
tion to evidence-based reform in design education. These gaps
indicate that progress in this field is constrained not by lack of imple-
mentation, but by the absence of a theory-driven, operationally
defined framework capable of generating testable propositions.

3.2 Research objectives

In response to the theoretical, methodological, and institutional
gaps identified above, this study aims to:

« Synthesize interdisciplinary literature on the Flipped Classroom
and examine its compatibility with principles of active learning,
experiential learning, and reflective practice.

« Critically analyze the pedagogical characteristics of architecture
and built environment education—including studio culture, itera-
tive critique, reflection, peer dialogue, visual-spatial reasoning,
and collaborative exploration—that both enable and challenge the
adoption of flipped learning.

« Develop a discipline-specific conceptual-operational framework
for Flipped Studio Learning that:

o integrates flipped pedagogy with studio-based design
education;

o identifies four adoption drivers—pedagogical design, techno-
logical readiness, learner engagement, and institutional support;

o defines measurable variables and relationships to support future
empirical validation (e.g., survey instruments, studio observa-
tion protocols, SEM models);

o and provides a structured foundation for curriculum innovation,
policy formulation, and sustainable pedagogical transformation.

4 Methodology

This study adopts a conceptual-analytical research design appropri-
ate to a Hypothesis and Theory article, aiming to develop a discipline-
specific framework for the adoption of Flipped Studio Learning in
architecture and built environment education. Instead of collecting
empirical data, the methodology focuses on systematically synthesizing
existing scholarship, analytically mapping it to studio pedagogy, and
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constructing a conceptual-operational model as a necessary precursor
to subsequent empirical investigation. The framework did not emerge
arbitrarily; it was derived through a deductive synthesis of established
flipped classroom models (Bishop and Verleger, 2013; O’Flaherty and
Phillips, 2015) and their analytical alignment with the epistemology of
studio learning (Schon, 1984; Oxman, 2004).

This process unfolded in four interrelated stages.

4.1 Narrative and thematic literature review

A structured narrative review was conducted using Scopus and
ERIC databases, covering literature published between 2010 and 2025.
Search terms included “flipped classroom,” “flipped studio;” “design
education,” and “architectural pedagogy”

Unlike a systematic review, this approach prioritized theoretical

relevance over exhaustive coverage. The review focused on:

« Core definitions, mechanisms, and models of flipped learning;

« Reported outcomes across cognitive, affective, and collaborative
domains (Bishop and Verleger, 2013; Ak¢ayir and Akgayir, 2018;
Bond, 2020);

« Studies linking flipped learning with experiential, constructivist,
and studio-based pedagogies (Lo and Hew, 2017; Sosa and
Narciso, 2019);

« Structural challenges related to technological readiness, student
preparedness, and institutional support.

Peer-reviewed English-language publications were prioritized,
while K-12 studies and non-design disciplines were excluded unless
they offered transferable theoretical insight.

4.2 Analytical mapping to design studio
pedagogy

Insights from the literature were then mapped against the distinctive
features of architecture and built environment education, focusing on:

o Iterative critique and desk reviews;

« Project-based collaboration and peer learning;

« Tacit knowledge, visual reasoning, and reflection-in-action;
« Hybrid and digitally mediated studio environments.

This analytical mapping identified both synergies (e.g., active learn-
ing, critique culture, reflective practice) and tensions (e.g., uneven stu-
dent preparation, workload intensification, digital inequality). The results
were organized into thematic matrices, which revealed four recurring
adoption drivers—pedagogical design, learner engagement, technologi-
cal readiness, and institutional support—forming the foundation of the
proposed framework. This analytical connection between literature,
studio pedagogy, and the four adoption drivers is visualized in Figure 2.

4.3 Framework construction: from concepts
to operations

In the third stage, conceptual insights were translated into a struc-
tured conceptual-operational framework. This involved:

o Structuring the flipped process into pre-class, in-class, and post-
class phases;
« Positioning four adoption drivers as the independent construct;
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( Control Variables:
Contextual and Institutional Factors g

- Discipline Differences

Conceptual-operational framework of flipped studio learning adoption in architecture and built environment education. This figure illustrates how four
adoption drivers—pedagogical design, technological readiness, learner engagement, and institutional support—collectively form the construct of
flipped studio learning adoption. These drivers influence perceived effectiveness, which acts as a mediating variable linking adoption conditions to
sustainable integration. Contextual and institutional conditions (e.g., discipline type, class size, digital readiness, and prior exposure to active learning)
serve as control or moderating variables that affect these relationships. The framework highlights how pedagogical, technological, learner-centered,
and institutional dimensions interact to support long-term innovation in studio pedagogy, reflective practice, and curriculum development.

%,
& >
%Io r Dependent Variable:
‘ Sustainable Integration of Flipped Classroom

- Academic Achievement
- Long-term Pedagogical Innovation
- Applicability Across Disciplines

« Introducing perceived effectiveness as a mediating variable and
sustainable integration as the long-term outcome;

« Incorporating contextual and institutional conditions as control
variables;

« Formulating three conceptual propositions (P1-P3) explaining
how adoption drivers influence perceived effectiveness and
sustainability.

This framework moves beyond abstract theorization by outlining
measurable constructs and operational pathways that can guide
empirical testing and curriculum design.

Although this study is conceptual in nature, the framework has
been deliberately designed for future empirical validation. Each con-
struct—pedagogical design, technological readiness, learner engage-
ment, institutional support, perceived effectiveness, and sustainable
integration—has been clearly operationalized through measurable
indicators. These constructs can be examined using quantitative meth-
ods (e.g., SEM) and/or qualitative approaches such as studio-based
observation and critique analysis. The detailed empirical pathways are
outlined in Section 7.1.

Taken together, these disciplinary characteristics indicate that
architecture education differs fundamentally from content-driven
or procedure-oriented disciplines. Because architectural learning
is grounded in studio-based pedagogy, ill-structured design prob-
lems, iterative critique, and tacit visual-spatial reasoning, flipped
learning in this context cannot be treated as a simple inversion of
content delivery. Instead, the pedagogical framework must be
designed to support continuous reflection-in-action, dialogic
feedback,
design cycles.

Consequently, the proposed framework prioritizes reflective

and iterative knowledge construction across

sequencing, studio-specific interaction patterns, and adaptive facilita-
tion roles, positioning flipped studio learning as a discipline-specific
pedagogical ecosystem rather than a transferable instructional tech-
nique. This disciplinary alignment constitutes a key theoretical mile-
stone of the proposed framework and the present study.
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5 Conceptual—operational framework

The proposed framework (Figure 3) explains how Flipped
Classroom pedagogy can be meaningfully adopted, evaluated, and
sustained within architecture and built environment education. It is
structured across three interrelated layers—input, process, and
output—which link theoretical foundations to measurable constructs,
enabling future empirical validation.

5.1 Input layer: pedagogical and institutional
drivers

The adoption of Flipped Classroom pedagogy in architecture and
built environment education is shaped by four interdependent drivers:
pedagogical design, technological readiness, learner engagement, and
institutional support. Each dimension functions as both a theoretical
construct and an operational condition that determines whether
flipped learning can be meaningfully implemented in studio-based
contexts.

o Pedagogical design—Refers to the intentional structuring of pre-
class, in-class, and post-class learning experiences so that they
align with studio outcomes. This includes the way design briefs or
theoretical concepts are introduced before class, how critique, co-
creation, and problem-solving are facilitated during class, and
how reflective documentation (e.g., journals, portfolios, peer feed-
back) is incorporated afterward.

Technological readiness—Involves the availability, accessibility,
and usability of digital platforms and tools supporting flipped
delivery. In studio environments, this includes learning manage-
ment systems (LMS), digital pin-up and collaboration platforms,
video repositories, screen-sharing applications, and both students’
and instructors’ digital literacy.

o Learner engagement—Encompasses behavioral participation,
cognitive investment, and affective motivation. Observable ele-
ments include pre-class preparation, peer critique contribution,
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reasoning (Oxman, 2004)

Analytical Synthesis

FIGURE 3

proposed conceptual—operational framework.
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action (Schon, 1983) - Institutional Support
- Learner autonomy & : g
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Sigaesen . (Salama, 2021)
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(Salama, 2021) = facit Ceslghreasoning Conceptual Synthesis
s : peer dialogue (Oxman,
- Peer dialogue & visual 2004)

Analytical mapping of flipped learning literature to studio pedagogy. This figure illustrates the analytical process used to derive the four adoption drivers
of flipped studio learning. Insights from flipped classroom literature (e.g., learner-centered design, technological mediation, assessment innovation, and
contextual adaptation) were systematically mapped against core characteristics of studio-based architectural education, such as iterative critique,
project-based collaboration, reflective practice, and tacit knowledge development. The outcome of this mapping produced four discipline-specific
adoption drivers—pedagogical design, technological readiness, learner engagement, and institutional support—which form the foundation of the

collaborative work during studio sessions, and the ability to reflect
on design decisions throughout the process.

Institutional support—Covers curriculum alignment, studio
scheduling, workload recognition, faculty development, policy
structures, and provision of technological infrastructure. Without
institutional scaffolding, flipped initiatives remain isolated and
unsustainable.

These drivers do not operate in isolation. Institutional support
enables pedagogical innovation, pedagogical design shapes learner
engagement, and technological readiness ensures equitable access and
participation. Together, they form the enabling conditions of the
frameworK’s input layer.

5.2 Process layer: flipped studio learning
dynamics

The process layer illustrates how the four adoption drivers are
enacted through the cyclical nature of Flipped Studio Learning.
Instead of a linear transmission of knowledge, the process follows an
iterative Pre-In—Post studio loop that reinforces design cognition,
experimentation, and reflection.

o Pre-class phase—Students engage with foundational resources
such as video lectures, precedent studies, theoretical concepts, or
case analyses. This preparation shifts cognitive processing outside
the classroom, enabling students to arrive with conceptual readi-
ness for higher-order thinking during studio sessions.

« In-class phase (Studio phase)—Studio time is dedicated to col-
laborative critique, peer review, sketching, modeling, and iterative
design development. Tutors adopt facilitative and dialogic
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roles—guiding reflection-in-action rather than delivering con-
tent—consistent with Schon’s (1984) reflective practitioner model.

o Post-class phase—Learning is reinforced through reflective jour-
nals, iterative project revisions, peer commentary, digital portfo-
lios, and revisiting recorded critique sessions. This stage supports
reflection-on-action and transforms studio feedback into personal
knowledge construction.

Recent cross-institutional studies (Bintz et al., 2024) confirm that
the success of flipped learning depends not merely on pre-class con-
tent delivery, but on the deliberate orchestration and alignment of all
three phases. Accordingly, this framework conceptualizes the process
as an iterative pedagogical loop, rather than a linear progression—
mirroring the feedback-driven, reflective culture of studio pedagogy.

This cyclical process forms the mechanism through which the
input drivers influence perceived effectiveness, ultimately contributing
to sustainable integration of flipped learning in design education.

5.3 Output layer: learning outcomes and
impact

The output layer of the framework captures the outcomes gen-
erated when flipped pedagogy is systematically embedded in
studio-based education. These outcomes emerge at three intercon-
nected levels: learner, instructor/institution, and broader soci-
etal impact.

o Learner-level outcomes—Students are expected to develop higher
levels of design competence, reflective thinking, creative problem-
solving, autonomy, collaboration, and digital literacy (Thai et al.,
2017). Through iterative critique and active participation in studio
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dialogue, learners transition from passive recipients of knowledge
to self-directed designers capable of articulating and defending
their decisions.

« Instructor and institutional outcomes—For educators, flipped
adoption enables more meaningful use of studio time for critique,
feedback, and dialogic teaching, while reusable digital materials
support improved teaching efficiency. At the institutional level,
the framework contributes to curriculum renewal, faculty capac-
ity-building, and the evolution of a reflective and innovation-
oriented teaching culture. Over time, these changes support the
transition from isolated pedagogical trials to systemic integration
aligned with accreditation standards and quality assurance
mechanisms.

« Societal and strategic relevance—Beyond classroom transfor-
mation, the framework aligns with global educational priori-
ties such as SDG 4 (Quality Education), SDG 8 (Decent Work
and Economic Growth), and SDG 9 (Industry, Innovation and
Infrastructure). It positions architecture and built environ-
ment education within a broader agenda of inclusive, technol-
ogy-enhanced, and future-ready professional training.

« Operationalization and measurability—The relationships between
adoption drivers, perceived effectiveness, and sustainable integra-
tion are operationalized in Table 2, which formalizes how input
conditions translate into educational outcomes and long-term
pedagogical innovation. These constructs are intentionally
designed to be measurable, enabling future research through
survey instruments, observation protocols, or Structural Equation
Modeling (SEM).

To demonstrate how the framework can be empirically
applied, Table 3 provides sample measurable indicators for each
construct—translating abstract dimensions into observable vari-
ables suitable for questionnaires, studio assessments, or mixed-
method evaluation.

TABLE 2 Conceptual—-operational framework of flipped studio learning.

Variable
type

Description

Pedagogical Design—alignment of pre-in—post activities with studio outcomes, rubric-based critique,

explicit reflection tasks

10.3389/feduc.2026.1726937

5.4 Conceptual propositions

Drawing on the relationships illustrated in Figure 3 and opera-
tionalized in Table 2, this study proposes three conceptual proposi-
tions (P1-P3). These propositions explain how adoption drivers shape
perceived effectiveness and, in turn, lead to sustained integration of
flipped studio pedagogy in architecture and built environment
education.

5.4.1 P1—direct effects of adoption drivers on
perceived effectiveness

P1: Pedagogical design, technological readiness, learner engage-
ment, and institutional support are positively associated with the
perceived effectiveness of Flipped Studio Learning.

These four dimensions constitute the foundational conditions for
effective adoption. When pre-in—post activities are coherently struc-
tured (pedagogical design), supported by accessible digital platforms
(technological readiness), reinforced by active preparation and par-
ticipation (learner engagement), and legitimized by policies and
resources (institutional support), both students and instructors are
more likely to perceive flipped learning as improving design compe-
tence, satisfaction, and teaching efficiency.

5.4.2 P2—mediating role of perceived
effectiveness

P2: Perceived effectiveness mediates the relationship between
flipped studio adoption drivers and the sustainable integration of

flipped pedagogy.

This proposition emphasizes that adoption drivers alone do not
guarantee long-term institutionalization. Sustainable integration emerges

Operational indicators & examples

Independent
bl Degree to which flipped pedagogy is « Technological Readiness—LMS accessibility, device/internet reliability, digital equity,
variable
systematically integrated into studio technical support
Flipped studio

education Learner Engagement—completion rates of pre-class materials, frequency of peer critique, reflective
learning adoption

journal entries

Institutional Support—workload recognition, faculty training, policy inclusion, digital infrastructure

Mediating variable | Learners’ and instructors’ perception of Design Learning Outcomes—creativity, problem solving, reflective ability

Perceived how flipped studio learning improves Student Satisfaction & Motivation—survey responses, participation consistency

effectiveness Instructional Efficiency—time saved for critique, feedback quality

design learning and teaching processes

Discipline type (Architecture, Interior, Landscape)
Structural or contextual conditions

Control variables Class size & studio format

affecting implementation

Prior exposure to active or digital learning

Dependent « Student design achievement & project quality over time
Extent to which flipped learning

variable « Curriculum revision incorporating flipped components
becomes a long-term pedagogical . .

Sustainable « Faculty adoption across multiple cohorts and semesters
culture L . _

integration « Inclusion in policy/accreditation standards

Source: Author’s compilation (2025).
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TABLE 3 Sample measurable indicators for future empirical validation.

Framework dimension

Sample measurable indicator (5-point Likert)

10.3389/feduc.2026.1726937

Possible data source

“Pre-class materials clearly support my understanding of studio design tasks.”

Student survey

Pedagogical design

“In-class critiques effectively connect with assigned pre-class content.”

Observation sheet/rubric

“The LMS and digital pin-up tools are reliable and easy to access during studio work””

Student/instructor survey

Technological readiness

“I feel confident using digital platforms to prepare for studio sessions.”

Self-assessment

“I regularly complete pre-class preparation before attending studio sessions.”

LMS analytics + self-report

Learner engagement

“T actively contribute to peer critique and reflect on feedback received.”

Peer-review logs/observation

“My institution provides adequate resources and time to implement flipped studio teaching’

3

Instructor survey

Institutional support

“Flipped teaching efforts are recognized in performance evaluation / workload allocation.”

Faculty feedback

“The flipped studio format enhances my creativity and design problem-solving”

Student survey

Perceived effectiveness

“Class time in this model is used more efficiently than in traditional studio teaching”

Instructor survey

“I believe the flipped studio approach should be continued in future courses”

Student + faculty interviews

Sustainable integration

“This model can be adapted to other design studios or disciplines””

Curriculum committee report

Source: Author’s compilation (2025).

only when stakeholders perceive clear value—such as enhanced design
outcomes, creativity, reflective depth, and efficient use of studio time.
Perceived effectiveness thus acts as a psychological and pedagogical
bridge that transforms initial adoption into ongoing curriculum reform.

5.4.3 P3—moderating role of contextual and
institutional factors

P3: Contextual and institutional factors—such as discipline type,
class size, and prior exposure to active or digital learning—moder-
ate the strength of the relationships proposed in P1 and P2.

This acknowledges that flipped studio learning unfolds in diverse
environments rather than standardized conditions. Small studio
cohorts, digitally mature institutions, or students familiar with self-
directed learning may reinforce positive relationships, whereas large
class sizes, weak infrastructure, or teacher-centered cultures may
attenuate or disrupt them. These moderating dynamics explain why
implementation success varies across institutions and regions.

Together, these propositions establish a testable theoretical path-
way for future empirical investigations. Researchers may operational-
ize these constructs using Structural Equation Modeling (SEM),
mixed-method case studies, or longitudinal evaluation to validate the
robustness and applicability of the Flipped Studio Learning
Framework.

6 Discussion
6.1 Contribution to literature

This study contributes to flipped learning and design education in
three major ways.

6.1.1 Reframing theoretical positioning

Although flipped learning has been widely validated in STEM and
health sciences (Betihavas et al., 2016; Thai et al., 2017), its application
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in architecture remains under-theorized and weakly contextualized.
Prior reviews focus on efficiency and engagement (O’Flaherty and
Phillips, 2015), but rarely connect these outcomes to studio pedagogy,
where learning is iterative, reflective, and grounded in critique (Schon,
1984; Oxman, 2004). This study repositions flipped learning as a stu-
dio-based pedagogical paradigm rather than a generic instructional
technique.

6.1.2 Synthesizing pedagogy, theory, and design
cognition

The study integrates reflection-in-action (Schon, 1984), experien-
tial learning (Kolb, 1984), and andragogy (Knowles, 1980) with con-
temporary flipped learning theory (Hew and Lo, 2018). It
conceptualizes flipped studio learning as a reflective cycle—pre-class
exploration, in-class critique, and post-class reflection—offering a
discipline-specific interpretation missing in existing discourse.

6.1.3 From abstraction to operational clarity

Beyond theory, the study provides an operationalized framework
(Figure 3; Table 2) with measurable constructs—pedagogical design,
technological readiness, learner engagement, institutional support—
linked to perceived effectiveness and sustainable integration. These are
formalized through propositions (P1-P3), enabling empirical testing
using surveys, SEM, or mixed-method designs.

In summary, this work situates flipped learning within the reflec-
tive and iterative nature of design studios and advances it with a test-
able conceptual-operational model.

6.2 Comparison with prior studies

Most flipped classroom studies examine student performance,
autonomy, and engagement in general education, STEM, or health
sciences (Bishop and Verleger, 2013). They focus on the shift of con-
tent to pre-class time, creating space for collaboration during class.
However, these models follow linear lecture—practice logic and do not
reflect the epistemic nature of design education, which relies on itera-
tion, critique, and reflection.
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Unlike frameworks that view flipping as a reversal of teaching
sequence (O’Flaherty and Phillips, 2015), this study reconceptualizes
it as a reciprocal loop between pre-class conceptualization and in-
studio creative synthesis. This aligns with design education research
(Triantafyllou and Timcenko, 2014; Mason et al., 2013), which shows
that design competence develops through critique, dialogue,
and making.

The proposed model comprises input drivers (pedagogical design,
technology, engagement, institutional support), process mechanisms
(Pre-In-Post studio cycle), and outcomes (design competence, reflec-
tion, innovation). While existing studies report motivation or satisfac-
tion (Bond, 2020; Thai et al., 2017), few operationalize studio-specific
variables such as critique quality or reflective capacity. This study
addresses that gap by defining measurable constructs and testable
propositions (P1-P3), making flipped studio learning theoretically
coherent and empirically applicable.

Hybrid and digitally mediated studios have emerged as viable
extensions of reflective studio culture (Giinay and Coskun, 2023;
Kassem et al., 2023). These approaches further support the notion that
studio learning can be restructured through blended or flipped for-
mats, yet they still lack a coherent conceptual-operational model tai-
lored to architecture—a gap this study aims to fill.

6.3 Practical insights for educators

The framework provides practical guidance for adapting
flipped learning to studio-based education. It emphasizes that
flipped pedagogy is not an add-on technology but an ecosystem
supporting iterative design, critique, and reflection. Five strategies
are proposed:

6.3.1 Pre-class for conceptual readiness

Move beyond passive video content to include design briefs, prec-
edents, or reflective prompts to prepare students for critique and
exploration.
6.3.2 Use studio time for co-construction

Prioritize experimentation, dialogue, and iterative critique—con-
sistent with Schon’s (1984) notion of reflection-in-action—rather than
content delivery.

6.3.3 Make learner responsibility visible

Use pre-class rubrics, peer-review protocols, reflective journals, or
digital trackers to strengthen accountability.

6.3.4 Ensure institutional readiness

Sustainable adoption requires curriculum alignment, workload
recognition, digital pin-up tools, and faculty training—not isolated
efforts (Zainuddin and Halili, 2016).
6.3.5 Evaluate with mixed evidence

Combine qualitative studio artifacts (critiques, journals, process

sketches) with quantitative measures such as participation rates or
LMS activity (Bond, 2020; Farmus et al., 2020).
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To demonstrate contextual applicability, a hypothetical Thai case
is included: a third-year design studio of 40 students piloted a blended
flipped-studio model. Pre-class micro-lectures (8-10 min) introduced
concepts via LMS; studio time shifted to rotating desk critiques; post-
class reflection was recorded through 200-word journals on platforms
like Miro or Padlet. This scenario shows how flipped principles can
enhance critique engagement, iteration frequency, and learner auton-
omy in large studio settings. Such digitally mediated workflows also
align with recent hybrid studio models proposed in contemporary
literature (Giinay and Coskun, 2023; Stiner-Pla-Cerda, 2025).

6.4 Limitations

This study adopts a conceptual rather than empirical design, and
as such, it privileges theoretical synthesis over data-driven validation.
While this approach enables the development of a discipline-specific
framework grounded in studio pedagogy and educational theory, it
also introduces several limitations.

First, the framework is derived entirely from secondary literature
and analytical interpretation. Although narrative and thematic map-
ping were systematically employed, the relationships among con-
structs—particularly those articulated in Propositions P1-P3—remain
hypothetical until tested through empirical research.

Second, the scope of this study is confined to architecture and
built environment programs in higher education. The transferability
of the framework to adjacent design disciplines (e.g., interior design,
landscape architecture, product design, visual communication) has
not yet been verified. Implementation may also be influenced by con-
textual differences such as studio size, institutional culture, techno-
logical infrastructure, and regional pedagogy.

Third, while Tables 2, 3 translate conceptual constructs into mea-
surable indicators, these operational variables have not been tested for
reliability, validity, or cross-institutional applicability using methods
such as Structural Equation Modeling (SEM), observational analysis,
or longitudinal tracking.

To address these limitations, future research should include pilot
studies in real studio settings, mixed-method validation, and com-
parative case studies across institutions. Longitudinal investigations
would further clarify whether flipped studio pedagogy produces sus-
tainable curriculum innovation rather than short-term instruc-
tional change.

6.5 Policy and institutional implications

The sustainable adoption of flipped studio learning requires more
than individual instructional effort; it demands alignment with insti-
tutional policy, curriculum structures, and quality assurance mecha-
nisms. In architecture and built environment education, where
critique, iteration, and reflective practice shape learning culture, policy
must support these studio-specific characteristics—not just generic
student-centered learning.

First, flipped studio pedagogy must be formally recognized within
academic policy. Institutions should allocate teaching hours for pre-
class material development, facilitation of critiques, and post-class
feedback, and incorporate these activities into workload models, per-
formance evaluations, and promotion criteria. Without formal recog-
nition, innovative teaching risks remaining voluntary and unsustained.

Second, digital infrastructure should be regarded as a strategic
investment. Stable LMS platforms, digital pin-up or critique
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environments (e.g., Miro, Padlet), audiovisual systems, and IT support
are essential for pre-class access, synchronous feedback, and docu-
mentation of studio work. This directly reinforces the driver of tech-
nological readiness in the framework.

Third, institutional policy must include structured professional
development. Faculty require training in hybrid studio teaching, digital
critique facilitation, and assessment of reflective or collaborative learn-
ing. Peer mentoring, communities of practice, and interdisciplinary
teaching teams can help educators shift from content delivery toward
facilitation of reflective dialogue and data-informed instruction.

Fourth, curriculum policy should support multi-year integration
rather than isolated course-level initiatives. Embedding flipped studio
learning across foundation, intermediate, and advanced studios
enables longitudinal development of design reasoning, reflective com-
petence, and collaborative critique. Such alignment facilitates coher-
ence between studio courses, lecture modules, accreditation standards,
and learning outcomes.

Finally, system-level alignment with national and international
agendas—such as SDG 4 (Quality Education) and SDG 9 (Innovation
and Infrastructure)—can strengthen institutional legitimacy and long-
term adoption. When flipped studio pedagogy is embedded in strate-
gic plans, digital transformation policies, and quality assurance
frameworks, it shifts from being an experimental practice to an insti-
tutional paradigm.

7 Conclusion and implications

This study develops a discipline-specific conceptual-operational
framework for Flipped Studio Learning in architecture and built envi-
ronment education. It addresses the gap between generic flipped class-
room models and the epistemic nature of studio pedagogy—where
learning is iterative, reflective, and shaped by critique, visual reason-
ing, and design inquiry.

Theoretically, the framework advances flipped learning by embed-
ding it within the philosophical foundations of design education—
constructivism, experiential learning (Kolb, 1984), reflective practice
(Schon, 1984), design cognition (Oxman, 2004), and transformative
studio pedagogy (Salama, 2021). Flipped learning is therefore
reframed not as a method of content delivery but as a reflective system
of inquiry that supports thinking-through-making.

Practically, the framework identifies four measurable adoption
drivers—pedagogical design, technological readiness, learner engage-
ment, and institutional support—which interact through the mediat-
ing construct of perceived effectiveness to determine sustainable
integration. These constructs provide a pathway for:

o Curriculum renewal in design studios and lecture-based courses,

o Faculty development and workload policy reform,

« Institutional alignment with digital transformation and quality
assurance,

« Strategic contributions to SDG 4 (Quality Education), SDG 8
(Decent Work & Economic Growth), and SDG 9 (Innovation &
Infrastructure).

Future research is encouraged to validate the proposed proposi-

tions (P1-P3) using structural equation modeling (SEM), mixed-
method case studies, and longitudinal analysis of studio curricula.

Frontiers in Education

12

10.3389/feduc.2026.1726937

Such empirical work will test construct validity, refine operational
indicators, and document how flipped studio pedagogy evolves in real
design settings.

Ultimately, this study argues that the success of flipped learning
in architecture depends not on technology alone, but on cultivating
an institutional culture of reflection, critique, evidence-based teach-
ing, and sustained policy support. When these conditions align,
flipped studio learning can move from isolated innovation to a sys-
temic model for transformative design education. To ensure the
framework moves beyond theoretical abstraction, a clear pathway for
empirical testing is provided in the following subsection.

7.1 Pathway for empirical validation

Although this study is conceptual, it is explicitly designed for
empirical extension. Future research can operationalize the frame-
work using measurable indicators such as:

« Learner engagement—pre-class preparation, critique participa-
tion, peer collaboration, reflective journals;

« Institutional support—policy mechanisms, workload recognition,
digital infrastructure, staff training;

o Perceived effectiveness—student satisfaction, teaching efficiency,
design learning outcomes;

« Sustainable integration—curriculum renewal, long-term adop-
tion, faculty uptake, cross-disciplinary transferability

A mixed-method approach is proposed:

« Quantitative—Structural Equation Modeling (SEM) to test the
relationships among constructs;

« Qualitative—Case studies and studio observations to capture reflec-
tive narratives, critique interactions, and contextual influences.

This dual-phase strategy ensures continuity between conceptual
reasoning and empirical validation, bridging theory and practice in
design education. Such validation will help refine construct relation-
ships, enhance generalizability, and strengthen the legitimacy of
Flipped Studio Learning as a transformative pedagogical paradigm.
To demonstrate operational readiness, sample survey items and a pro-
totype coding plan are included in Appendix.
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Appendix

Appendix A: Sample survey items (5-point Likert Scale)

10.3389/feduc.2026.1726937

The following sample items illustrate how the proposed constructs can be operationalized in future empirical studies. Each item is rated on
a 1-5 Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).

Reflective competence

Sample items

1. I critically reflect on feedback received during studio critiques.

2. I revise my design ideas based on self-evaluation and peer comments.

Critique participation

N =

. Tactively contribute constructive feedback during peer critiques.

. I feel confident discussing design decisions with tutors and classmates.

Perceived effectiveness

—

. The flipped-studio format helps me improve my design outcomes.

2. Studio time is used more efficiently compared to traditional teaching.

These items demonstrate the measurability of key constructs such as reflection, critique engagement, and perceived effectiveness. Full-scale instruments may be developed and validated in

future empirical research.

Appendix B: Prototype coding scheme for studio critique analysis

To capture qualitative evidence from studio discussions, a preliminary coding plan is proposed for analyzing 5-10 min critique dialogues:

Code

Evidence-based justification

Description

Student provides reasons supported by theory, precedent, or user

needs

Example indicator

Refers to design precedent or user data

Iterative refinement

Student modifies design based on feedback or self-reflection

References version 2/3 of design with changes

Peer-to-peer feedback

Student critiques or builds on peers’ ideas constructively

Offers alternative suggestion, not only receiving feedback

Tutor scaffolding

Tutor guides thinking rather than giving solutions

Asks probing questions (“What if...2)” “Why did you...?”)

Each utterance can be coded for frequency and depth (0 = absent, 1 = present-surface, 2 = present-in-depth). This illustrates how reflective and collaborative learning can be empirically

observed in studio environments.
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