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Abstract Growing interest in sustainability amid environmental pollution, social change, and accelerating
digital transformation has highlighted the need for educational approaches in fashion that integrate
theoretical knowledge with practical design experiences and incorporate smart technologies. This study
aimed to develop and implement an extracurricular fashion material upcycling program based on
Jonassen’s Constructivist Learning Environments (CLEs) model and to propose an experience-based
educational approach that enables learners to actively construct knowledge of fashion materials. The
program was conducted over five sessions with 12 learners who participated voluntarily. Learners used
the internet to explore the physical properties and formative characteristics of discarded fashion
materials and investigate examples of upcycled fashion design. Based on these activities, they developed
design ideas through discussion and collaboration. This study identified the educational potential of
digital tools for design and information sharing to connect theoretical knowledge of fashion design and
materials with sustainable fashion and upcycling education. Such connections can support learners’
active knowledge construction as they transform discarded materials into fashion products with new
functions and value. The proposed educational approach is expected to contribute to fostering learners’
creative thinking, problem-solving, collaboration, and practical competencies in sustainable fashion.
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(Table 1> The content of the extracurricular
program in this study, utilizing the
components of Jonassen’'s constructivist
learning environment design model
(CLEs)

Contents of Jonassen's design model

Component -
Content of the extracurricular program
Present problems that can generate diverse
@ Problem- perspectives
Project Development of New Fashion Products Using Waste
Materials
Before solving the problem, the learner explores
@ Relevant similar real-world cases
CaseExplora -
tion P A Study of Product Cases from upcycling Brands and

Designers at Home and Abroad

Support learners in independently exploring the

® Information information they need to solve problems

Search Explore material information, sustainability
information, and design information
A tool that helps learners think, analyze, and solve
@ Cognitive problems
Tool usage | Use material knowledge to analyze the material,
then create a design sketch
Knowledge is constructed not only within the
® Members’ | learner's mind but also through dialogue and
Discussion | collaboration with others.
and - -

. Organize learners into teams of three to
Cooperative A :
Learning collaboratively construct knowledge about the topic,

generate ideas, and discuss design concepts.
® The An appropriate environment and support are needed
professor's to carry out the actual project.
Learning Support for the physical environment and materials
Support for instructor feedback and project implementation
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(Table 2) Contents of an Extracurricular Program
Utilizing Fashion Material Upcycling

Types
Reusing existing garments or materials without altering
their form
‘Minimal processing(washing & miNo.r
repairs)
Reuse Features ‘Retention of the original form
‘Minimal environmental impact
‘Reuse as is
Example Reused without simple remodeling
Modify existing clothing by changing its appearance or
certain functions to create a new design
‘Partial design modifications
-Enhanced of aesthetic value
Features -Potential functional improvements
Redesign ‘Maintain the form while changing the
design
‘Transforming a long dress into a short
Examole one-piece
P -Shirt — Crop top
-Add decorations (embroidery, prints, etc.)
After deconstructing existing garments, they are
recombined and reborn as products with an entirely
new structure
-Structural disassembly and reassembly
Re- ‘High potential for design creativity

Features ‘Difficulty recognizing the original garment
‘Disassembly — reconstruction — new

structure

construction

-Disassemble multiple shirts to make one
Example dress
‘Denim pants — Reconstructed jacket

A method of combining different materials or products
to create a new design

-Combination of dissimilar materials
‘Integration of function and aesthetics

M'Xedf Features -Experimental design
Material - -
Design -Creation of new value by combining
different materials
-Denim+knit combination garment
Example ‘Plastic waste + fabric bag

‘Leather + textile mix design
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(Table 3) Design and Implementation of a Fashion
Material Upcycling Extracurricular Program
Based on a Constructivist Learning

Environment
Stage Step—by-step Exhibition of Extracurricular
g problem Class Activities
-Motivation through learning
. Extracurricular tasks
Introduction p -
class -Fashion waste, raising the
issue ooverproduction
-Acquiring No.wledge about
upcycling
Theo Understanding -Analysis of Upcycling Design
i Upcycling Case Studies
-Investigation of waste paper
and waste materials
-Analysis of user needs and
Data |dea trends
S ) -Case Study for Design Planning
urvey generation -ldea generation—
sketch modeling
Upevclin ‘Establishing the concept for
Concept Cgﬁze tg upcycling fashion design—
setting Settinp Clarification of the method of
9 execution
Fashion -Clarifying design through
production production
Production ‘Presentation of deliverables
Share and Peer Evaluati d
ovaluate eer Eva uapon an
Self-Evaluation
Finish Feedback ‘Professor feedback

(Table 4) Program Implementation Process,
Learning Activities, and Educational

Implications
Program i
. ) o Educational
Implementation Learning Activities S
Implications
Process

™ Exploration of
Existing Clothing
Materials

Exploring Material
Properties and
Potential Applications

Reconsideration of
Prior Understanding

@ Discussion of
prepared materials

Discussing the
Feasibility of Material
Use

Exploration of Material
Possibilities

® Design Discussion

Sharing and
Discussing Design
|deas

Social Construction of
KNo.wledge

@ Redesign

Exploring Methods for
Modifying Existing
Garments

Application of Prior
Disciplinary
KNo.wledge

® Reconstruction

Disassembling and
Reassembling
Garments into New
Forms

Opportunities for
Creative
Problem-Solving

® Mixed-material
design

Combining Different
Materials to Create
New Products

Exploration of New
Value and Meaning

@ Reflection on the
Results

Reviewing the Design
and Production
Processes

Reflection on
Experience and
KNo.wledge
Construction
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(Left) Waste material (Before) —
(Right) Upcycled finished product (After)

[Fig. 1] Redesign-Based Upcycled Fashion Design
Outcomes
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Waste material (Before)

Upcycling Outcomes (After)

[Fig. 2] Reconstruction-Based Upcycled Fashion
Design Outcomes
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[Fig. 3] Mlxed Material-Based Upcycled Fashion
Design Outcomes

[Fig. 4] Learners’ Activities During the Program
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