Collaboration of
Technological Mediums
in Architectural
Pedagogy
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A Systematic Literature Review by Fakourian, Khakzand, Kurul &
Hamzenejad — analyzing 175 peer-reviewed studies (2013-2023) on digital
tool integration in architectural education.

SYSTEMATIC LITERATURE REVIEW 175 STUDIES - 2013-2023
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CORE THESIS

Beyond Tool Adoption: A Value-Driven

Shift
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The central argument reframes how
technology should enter the classroom.
The authors contend that technological
value is not inherent in any tool — it is
generated only when digital mediums
function as reflective cognitive
instruments aligned with specific learning
objectives.

[J) The question is not what tools
exist, but what pedagogical
purpose they serve.
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FRAMEWORK

Five Dimensions of Technological Value

The review identifies five interrelated modes through which technology supports architectural learning — each representing a
distinct functional layer of pedagogical integration.

©
Visualization Configuration Construction Mgmt
VR, AR, MR for spatial cognition 3D simulation, prototyping, printing BIM bridging design and execution
Knowledge Mgmt Integrated Analysis
Al and adaptive learning systems Simulation engines and loT
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DIMENSION 01

Visualization: Dominance Without Depth

D Visualization is the most dominant dimension, representing

approximately ~40% of the literature. VR, AR, and MR tools
enhance spatial cognition and perceptual engagement.

Visualization -~

However, the authors identify a critical "dominance-depth
paradox": these tools frequently deliver high perceptual
engagement without triggering deep cognitive reflection —
students experience immersion without genuine analytical
processing.

Other Dimensions (comb... -
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DIMENSIONS 02-03

Configuration & Construction Management

= s
Configuration Construction Management

Encompasses 3D simulation, digital prototyping, and 3D Primarily driven by BIM-based platforms, this dimension
printing. Supports iterative form-function exploration and bridges the gap between design intent and physical execution —
"learning by doing" — enabling students to test and revise translating studio decisions into buildable, coordinated

design hypotheses in real time. documentation.
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DIMENSIONS 04-05

Knowledge Management & Integrated
Analysis

Knowledge
Management

Adaptive learning and Al
systems capture and
structure design-related
data, reducing cognitive
load for novice
designers navigating
complex design
problems.

Integrated
Analysis

The highest level of
integration: simulation
engines and loT systems
support evidence-based
design decision-making,
connecting performance
data directly to design
iteration.
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Level 2 - Integrated Analysis

simulation engines, loT, evidence-based decisions

Level 1 - Knowledge Management

Al systems, adaptive learning, cognitive load reduction
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CONCEPTUAL MODEL

Four Factors Shaping Collaborative
Success

The paper proposes a framework where successful technology integration is shaped by four interdependent factor categories.

Ul%ﬂ @

Institutional Relationship
Resource availability and organizational flexibility to Stakeholder expertise and quality of collaboration between
support adoption parties
O]
Output Framework
Goal compatibility and effectiveness of knowledge transfer Pedagogical vision and institutional culture guiding
integration
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CRITICAL FINDING

The Geographic Gap

Empirical research is heavily concentrated

‘ , . = ARCTIC OCEAN (ovsrem wowtan in resource-rich regions — primarily the

: " . ' United States and Australia. This
geographic skew reveals that advanced
technological integration in architectural
education is currently tied to institutional
funding levels, not pedagogical readiness.

/A Global equity in digital
pedagogical capacity remains an
unresolved challenge — the
literature reflects who can afford

SR A -t i to research, not who needs to
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: . s learn.
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CORE TAKEAWAY

Pedagogical Pull Must
Outweigh Technological
Push

* FUNCTION
* STRUCTURE

The Instructor as Primary Moderator

No matter how advanced the system, its educational value depends
entirely on the pedagogical scaffolding and expertise provided by the
teacher. The instructor is both the catalyst and the potential
bottleneck.

Adoption Logic

Tools should be adopted based on educational needs rather than
novelty. Technology without pedagogical intent produces engagement
without learning.
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SUMMARY

A Value-Driven Framework for
Architectural Education

— Tool Alignment
Map tools to Visualization, Configuration,
-]

Construction, Knowledge, Analysis

BN
N
Pedagogical Pull
Prioritize learning goals over tech novelty
; O
<
Instructor Scaffolding
a8 Invest in teacher support as key educational
=

lever

Successful digital integration in architectural pedagogy requires aligning tools with five functional learning dimensions, ensuring
that pedagogical intent drives adoption, and recognizing the instructor as the central mediator of educational value — not the

technology itself.
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