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Abstract

This study aimed to address the diversity issue in fashion design education by devel-
oping two prototypes for Inclusive Fashion Design (IFD) education. The prototypes
were constructed based on the 3C3R model of Project-Based Learning (PBL) and incor-
porated the Persona/Scenario (P/S) toolkit for IFD. Additionally, the study examined

the effectiveness of the FEA (Function, Expressive, and Aesthetics) self-checklist

and the P/S toolkit in the IFD process. The experiments involved two design instructors,
two teaching assistants, and 12 senior-level students divided into four teams. Thematic
analysis was conducted on the interview data collected from the participants. The
results revealed that FEA factors were highly considered in both education proto-
types, regardless of the presence of the P/S toolkit. Maintaining consistency of the IFD
concept throughout each stage of the process was found to be crucial, and the use

of the P/S toolkit played a significant role in achieving this consistency. Team commu-
nication emerged as an essential factor in IFD education, as team collaboration using
the P/S toolkit triggered diverse perspectives on targets, facilitated design expansion,
and extended individual competences. Overall, this study contributes to the under-
standing of the diversity issue in fashion design education and promotes the adoption
of the IFD education methodology, emphasizing the significance of consistent concept
development, effective toolkits, and team collaboration in achieving inclusive design
practices.

Keywords: Inclusive fashion design, Fashion design education, Persona/Scenario
toolkit, 3C3R, FEA

Introduction

In the current era, where there is a shift towards individual values rather than a col-
lective culture that emphasizes homogeneity, diversity has emerged as a crucial issue.
Scholars argue that integrating diversity into education is an essential initial step
towards achieving broader social inclusion (Tienda, 2013). As society embraces diver-
sity instead of uniformity, and the fashion industry follows this trend, it is imperative
to systematically study specific methods and processes of inclusive fashion design and
develop educational programs to support it. Existing literature primarily focuses on case
analyses, design methodologies, and conceptual models that incorporate inclusion prin-
ciples (Lee & Cassim, 2009; Slesarchuk et al, 2019; Waller et al., 2015). These studies aim
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to enhance marketability within the industry or develop frameworks tailored to specific
stages of the design process. When it comes to inclusive design processes in education,
the emphasis is on engaging learners through empirical methodologies and addressing
the specific needs of target groups, such as individuals with disabilities or plus-size indi-
viduals (Altay et al., 2016; Falcdo & Simoes-Borgiani, 2016; Hudson & Hwang, 2022).
However, inclusive fashion design requires research that explores the physical and emo-
tional aspects of various adaptable objects, rather than solely focusing on specific fea-
tures. Furthermore, there is a scarcity of studies that systematically explore the inclusive
design process from a pedagogical perspective.

To promote the wider adoption of inclusive fashion brands and designs, it is crucial
to develop design guidelines based on the inclusive fashion design methodology and
conduct comprehensive research on educational adaptation. Therefore, the objective
of this study is to create an education prototype for inclusive fashion design using a
user research tool (Persona/Scenario toolkit) and a virtual fitting software (CLO).
Furthermore, the study aims to systematize the inclusive fashion design process and
methodology and gain educational insights by evaluating the effects of the inclusive
fashion design education prototype and the Persona/Scenario toolkit from multiple
perspectives (learners and educators). By contributing to the systematization of the
inclusive fashion design methodology, this study will facilitate the advancement of
inclusive fashion design research and the standardization of practical inclusive fash-
ion design education.

Literature Review

Inclusive design

The definition of inclusive design according to the British Standards Institution
(2005) is ‘creating mainstream products and services that can be accessed and used
by as many individuals as reasonably feasible, without requiring any specialized
design or adaptations. Inclusive design is a concept that is used similarly to universal
design and refers to a more comprehensive ‘design for all’ meaning, including spaces
and services. Although the goal is not necessarily to attain a solution that caters to
everyone universally, the intention is to be practical by creating generic design solu-
tions that meet the particular requirements of various users (Pattison & Stedmon,
2006). Recently, the concept of inclusive design has begun to be applied more exten-
sively in the fashion industry. Some fashion brands, such as Tommy Hilfiger, Chro-
mat, Alexander McQueen, ASOS, and Nike, have launched inclusive fashion design
collections. However, among the many terms that refer to user diversity, research
that applies the concept of inclusive design (Huh, 2015), which can embrace every-
one regardless of physical disabilities, age, etc., is mainly limited to the fields of prod-
uct design and architectural design (Afacan & Demirkan., 2010; Carse et al., 2010;
Marshall et al., 2016; Pattison & Stedmon, 2006), and in the case of fashion design,
it is mainly discussed from the perspective of universal design. Inclusive design, as
one of the many user-centered design approaches, has the potential to help students
appreciate user capabilities, needs, and expectations, a first step towards user-led
innovation (Dong, 2010).
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Inclusive fashion design (IFD) & IFD process

Inclusive fashion design is an emerging issue, there is currently a lack of substantial dis-
cussion on fashion design education and design methods that encompass diversity of
users. To address this issue, it is necessary to research a design process that considers the
range and characteristics of various target users from the perspective of inclusive fash-
ion and can be linked to the design direction.

The fashion design process has been described as a linear process, such as inspira-
tion, research, and design development (Burns et al., 2016; Dieffenbacher, 2020; Feng,
2020; McKelvey & Munslow, 2011; Stecker, 1996). Periodic and repetitive interconnec-
tion between ideas, concepts, and design was emphasized in the general fashion design
process. Comparing the processes of general fashion design and inclusive design there
were the differences in steps. Hudson and Hwang (2022) proposed four sequential steps
for inclusive fashion design: the problem identification, the preliminary ideas and design
refinement, the prototype development, and the evaluation, including 3D virtual fit-
ting and prototype assessment. Likewise, Clarkson et al. (2011) divided the four main
phases of inclusive design: explore, create, evaluate, and manage. Comparing with the
fashion design process (Waller et al., 2015), inclusive fashion design process includes a
cycle of core activities that allows them to understand user needs better and emphasizes
the evaluation’s significance in the inclusive design process. Needs analysis and evalua-
tion phased in the early design process were the significant features of inclusive fashion
design process.

The FEA process model (Lamb & Kallal, 1992) has been an effective approach for
achieving a balance between functionality and aesthetics in the fashion design process. It
has been employed as a problem-solving tool to target users with special needs, empha-
sizing functional, expressive, and aesthetic aspects (Romeo & Lee, 2015; Stokes & Black,
2012). In their work, Lee et al. (2023) proposed a modified IFD process integrated with
the FEA process model, which systematically considers various physical, social, environ-
mental, situational, and psychological aspects of users during the design ideation stage.
They suggested using a checklist based on the FEA model within the IFD process to
comprehend user needs in the initial design stage, while also introducing the concept of
inclusive design and user characteristics.

Persona and scenario (P/S) method
As a user research method, Persona method is commonly used to gain empathy or
understanding of user behaviors and needs by gathering user data and constructing a
single persona that embodies key characteristics of the target user group (Cooper, 1999).
During the process of creating a persona, modeling of personal traits and preferences
beyond demographic information occurs, resulting in the creation of a ‘virtual prototype
of actual users’ (Pruitt & Adlin, 2010). Persona method is often accompanied by Sce-
nario method which has a narrative to create a realistic character and provide a compel-
ling story about the persona’s needs (Onel et al., 2018).

Regarding inclusive design aspect, the co-creation of persona scenarios gave deeper
insight into the lived experience of people with particular disabilities and health condi-
tions (Fuglerud et al., 2020). Designing personas foster understanding when designing
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for "unknown users" who have physical differences, such as the elderly, disabled individ-
uals, pregnant women, and others who have not been previously understood empirically
(Lee, 2021). Bennett and Rosner (2019) referred to personas and simulations as empa-
thy exercises to promote understanding of users with disabilities. Microsoft’s Inclu-
sive Design Toolkit (https://inclusive.microsoft.design) and Cambridge’s Personas for
examining Digital Exclusion (http://www.inclusivedesigntoolkit.com/digitalpersonas/)
show specific uses of this persona-based design. However, Persona and Scenario method
rarely used in the fashion design process. Therefore, this study adopted Persona and Sce-
nario method to develop the inclusive fashion design education model and developed
the P/S (Persona/scenario) toolkit.

PBL &3C3R

Problem-Based Learning (PBL) (Woods, 1994) is a learner-focused teaching method
that promotes practical problem-solving activities. It emerged as a response to knowl-
edge growth, curriculum fragmentation, and the need for critical thinking skills (Savery
& Dufty, 1995). PBL has proven to be more effective than traditional teaching methods
in promoting active learning and critical thinking (Gallagher & Stepien, 1996; Hung
et al., 2003; Norman & Schmidt, 1992). Successful PBL implementation requires well-
designed problems (Lee, 1999; Trafton & Midgett, 2001), with instructors playing a sup-
portive facilitator role and evaluating learning outcomes.

Hung (2006) introduced the 3C3R Problem Design Model to enhance PBL features
and address implementation issues. The model includes core components (content,
context, and connection) that contextualize PBL content and create a conceptual frame-
work. The processing components (researching, reasoning, and reflecting) are linked
to learners’ cognitive processes and problem-solving abilities (Hung, 2006). The 3C3R
model enables systematic problem design and evaluation of relevance and effectiveness
(Tawfik et al., 2013).

This study used a 3C3R model to guide PBL problem and curriculum design.

Methods

The purpose of this study was to develop the education prototype of IFD and an assistive
research toolkit. The entire process of this study consisted of four steps (Fig. 1); develop-
ing education prototypes and a P/S toolkit, experiments of IFD education prototypes,
analysis on the IFD education prototypes, and deducing educational insights on IFD
education (Table 1).

Step 1. Developing the experimental Step 2. Experiments of Step 3. Analysis Step 4. Educational insight on
prototypes & P/S toolkit IFD educational prototypes IFD educational program

FEA self-evaluation
(mean comparison)

Making a IFD process based on
a 3C3R model

Type B

(Conventional

target setting
‘method)

TypeA Educational effectiveness
o : of a P/S toolkit in IFD education
Making a P/S tool kit } (PIS tool kit) > M e it =iy

(Thematic analysis)
Insight of IFD prototype using a
The instructors’ evaluation with a P/S toolkit for IFD education
perspective of 3C3R model

Manipulate 2 types of
educational prototypes of IFD T
(Type A, Type B) 2 teaching teams :
2 instructors, 2 teaching assistants
4 learning teams :
(12 senior-level students)

Fig. 1 Research process
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Table 1 The IFD processes of precedent studies

Clarkson et al. (2011) Hudson & Hwang (2022) Lee et al. (2023)

Research Discover Problem identification Problem identification
Needs analysis

Concept development Understanding Preliminary ideas Preliminary ideas
Preliminary design

Design Translate Design refinement Design refinement

Prototype development Create Prototype development Prototype development

Implementation

Finalization Evaluation Evaluation Evaluation

Developing the IFD education prototype

This study has adopted the frame of IFD process from the precedent study (Lee et al.,
2023) and organized the IFD education prototype into eight steps comparing the 3C3R
model. The IFD education prototype was considered the balance of the processing com-
ponents of 3C3R model (researching, reasoning, and reflecting). Therefore, the first ses-
sion consisted of researching-reasoning flow both ways and researching-reflecting flow
both ways. The second session was mainly focused on the reasoning-reflecting flow both
ways. Afterward, the IFD education prototype was manipulated into two types: one
offered a P/S toolkit, while the other used conventional target setting method (age, job,
lifestyle, T.P.O. and trend information). Table 2 shows the structures of each IFD educa-
tion prototype.

Developing a P/S toolkit

This study developed a P/S toolkit for IFD education by organizing the characteristics
and scope of the target user and linking them with the design direction. The toolkit was
based on Microsoft’s inclusive design toolkit (https://inclusive.microsoft.design) and
Personas for examining Digital Exclusion provided by Cambridge University (http://
www.inclusivedesigntoolkit.com/digitalpersonas). The persona spectrums of Microsoft
were focused on the physical diversity of persona; the types of disability, temporary and
situational impairments. On the contrary, not to limit the IFD education in a functional
approach in fashion, this study considered the persona spectrum with a multi-perspec-
tive. Therefore, this study developed the items of physical, social, emotional, environ-
mental diversity of persona spectrum.

The P/S toolkit for IFD education consisted of three parts: The P/S toolkit card, the
Overview of P/S Set, and the P/S section. The toolkit focused on physical, social, envi-
ronmental, situational, and psychological aspects, encompassing representations of dis-
abilities, body types, social contexts, and various environmental and situational factors.
It also considered the user’s psychological needs and values related to identity, sociality,
practicality, personality, taste, and trends. The Overview of P/S Set addressed personal
information, lifestyle, values, goals, uncomfortable daily situations, and desired ele-
ments, while the P/S section created specific scenarios to enhance empathy and immer-
sion. During the writing a scenario based on the features and needs of persona in the P/S
section, participants could make the details of users’ needs like a real and establish more
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Session Components Type A TypeB Materials
of 3C3R
Steps Time (min) Steps Time (min)
First session None Orientation, 20 Orientation, 20 Lecture, short
team build up, team build up, film
ice breaking ice breaking
Research- Deriving a 100 Deriving a 100 Design brief,
ing—Reasoning problem, problem, users'body type
(Content) finding a way finding a way information
of problem of problem
solving solving
Persona/sce- 45 Conventional 45 Toolkit, laptop,
nario toolkit target setting internet data
search
Research- FEA evalua- 15 FEA evalua- 15 Self-checklist
ing-Reflecting  tion/interview tion/interview
(Context)

Second session  Reasoning— Concept mak- 45 Concept mak- 45 Pencil & paper,
Reflecting ing ing laptop, internet
(Connection/ data search
Context) Design sketch 60 Design sketch 60 Pencil & paper,

laptop, internet
data search
Implemen- 60 Implemen- 60 CLO software,
tation 3D tation 3D laptop
rendering) rendering)
FEA evalua- 15 FEA evalua- 15 Self-checklist,
tion/education tion education evaluation form
prototype prototype
evaluation/ evaluation/
interview interview
Total 360 Total 360

segmented design concept. The P/S section also supported the participants promptly to
write an idea note to concrete the fashion design. Figure 2 shows the P/S toolkit of this
study.

Experiments of the IFD education prototype

After creating two types of IFD education prototype and a P/S toolkit, the main experi-
ments were conducted with a team consisting of two design instructors and two teach-
ing. The experiments involved 12 senior-level students who were randomly divided into
four teams. Each team was further divided into two groups, with two teams using a P/S
toolkit (Type A) and the other two using a conventional target setting method based
on fashion trends and reference analysis (Type B). The task for all teams was to design
women’s wear for individuals in their 20 s to 30 s with various body types.

To create an immersive atmosphere, the instructor presented a short film on inclu-
sive design and diverse consumers to all teams before the experiment. During the design
process, all participants completed the self-check list of FEA based on the precedent
studies (Lamb & Kallal, 1992; Lee et al., 2023; Romeo & Lee, 2015) to check reflect-
ing the inclusive concept and maintaining the FEA perspective (Table 3). The partici-
pants marked the list into a tri-level; O (definitely considered), A (considered a little), X
(unconsidered).
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The Inclusive Persona Spectrum toolkit card Overview of The Inclusive Persona Set
Categories Types Persona Physical Body type Range of Desire for
— i condition activity aesthetics
Physical Diversity Name: Woojoo | Pregnant almost | Change of body | House, Office, | Professional and
° (] [ () @ Age 28/ Female | due shape and Hospital chic image
[/ Office worker weight gain
t’ Seoul because of
10 Hobbies pregnancy
v v v v v
Physical Body Type value Pain point

Aspect

Things pursued in life, hopes and goals, lifestyle, | Uncomfortable situations and factors, physical

factors, constraints on activities

" wards life, pref veryday
attitude towards lfe,preferences, everyday lving | v
patterns and behaviors
Woman who prioritize herself, confident, Weight gain, limitations on functional aspects
hardworking, positive of the body for physical activity
Needs 1 Needs 2

Scenario 1 - Home (Indoor)

Family, Friends Colleague Crowd On weekends, the protagonist, who is in postpartum recovery after pregnancy, takes some time to relax at

Comfortable clothes Comfortable one-piece dress for a pregnant

woman

Functional clothes (for an active social life)

&

The Inclusive Persona Scenario

home. She spends her time making clothes for the baby, doing yoga, and ensuring she gets the necessary
— — —| | rest. She also prepares meals for the family through cooking. These daily activities prioritize the

v
protagonist's health and preparations for the baby.
However, it's mentioned later that the protagonist loses confidence when she showers and sees her own
body, feeling shocked. More details are needed in this part. It would be helpful to know how she copes
with negative self-perceptions or anxiety when experiencing them. Additionally, further information is

v
v
Social
Aspect
Myselt
v
House
v

Environmen
tal Aspect
Work place Public Place Outdoor required about the part where the protagonist repeatedly eats in the kitchen. An explanation of when this
v v behavior occurs and the emotions the protagonist feels while doing so would be beneficial.
° ° o Scenario 2 - Outside
[ [ ACIN During weekends, the protagonist goes out to meet friends, spending time at cafes and enjoying walks.
r/ ” These activities help her maintain social relationships and provide an opportunity to enjoy fresh air, which
Situation () () (] aids in stress relief.
Aspect Mmm On weekdays, the protagonist works at her job and is somewhat addicted to it. She prepares for
Daily activities | Job activities Hobbies Personal Social actvities presentations and, after leaving the office, enjoys date nights. This part llustrates the protagonist's work-
relationship oriented life and the balance between her professional and personal life.
v v Moreover, the protagonist is mentioned as a “pregnant woman.* This information s crucial to
N N — understanding her condition. Providing details about the changes and feelings she experiences as a
Identity Sociality Practicality Individual Taste Trends
pregnant woman would enhance comprehension.
al Aspect v v v Including additional information and specifics about these two scenarios will help better understand the
protagonist's emotions and experiences.

Fig. 2 Persona spectrum toolkit

Table 3 Participant’s FEA checklist

FEA Evaluation checklist 1st 2nd

Functional Have you considered wearability?
Have you considered activeness?
Have you considered the wearer’s protection and safety?
Have you considered the convenience of taking off and putting on clothes?
Have you considered the flexibility of use (design, size)?
Expressive Have you reflected the needs and desires of the wearer?
Have you reflected the wearer’s social role?
Have you reflected the wearer's personality and identity?
Aesthetic Have you considered harmony with the wearer’s body shape?
Have you considered balance and harmony between colors?
Have you considered balance and harmony between materials?

Have you considered balance between design elements?

" O (definitely considered) A (considered a little).X (unconsidered)

The CLO software, a widely used virtual fitting program, was employed to simulate
fashion design ideas on diverse body types. To minimize the technical proficiency gap
among participants, the students who had basic skills in operating the CLO software
were recruited. All experiments and interviews were recorded by video cameras.

Analysis methods

After the experiments, both the instructors and the students evaluated the IFD educa-
tion prototype and the P/S toolkit. The instructors who managed the experiments were
evaluated pedagogically on all phases of the IFD education prototype. Following the

Page 7 of 19
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semi-structured interview, the transcription of the instructors’ evaluation was organized
using the components of the 3C3R model for the educational insights. The transcripts of
the students’ interviews were subjected to thematic analysis for content analysis follow-
ing the semi-structured group interviews (two times, ten minutes each).

To evaluate the IFD education prototype on the students’ perspective, this study
adopted the thematic analysis using the transcriptions of students’ interviews. This study
followed four phases of the thematic analysis of Vaismoradi et al. (2016) to develop the
themes (Table 4). Three experienced coders cross-checked the codes and themes as
unanimity. In the first phase of initialization, total 171 in-vivo codes (initial codes) were
deducted from the transcriptions. In the second phase, 171 in-vivo codes were grouped
into three categories: Design process categories (62), Advantage of IFD education proto-
type categories (33) and Challenge of IFD education prototype categories (46). Each cat-
egory was defined as two themes: process/task related theme and planning/environment
related theme. In the third and fourth phases, the themes were interpreted regarding the
IED prototype.

Results

Thematic analysis of participants’ interviews on IFD process

Fractured structural coding

For a thematic analysis on IFD process on the learners’ perspectives, transcription was
conducted after the interviews to derive In-vivo-codes. To make the structural codes,
the full transcriptions of interview were segmented related to the given questions and
related topics. As a result, 171 fractured structural codes were derived from the tran-
scription. The In-vivo-codes were derived by summarizing sentences that focused on
important phrases or keywords in the interview data which were organized. For exam-
ple, the transcription on the design direction using the needs’ analysis on a pregnant
office lady in her 20’s was summarized ‘Design direction for comfortable wear consider-
ing a situation where it is difficult due to insomnia and frequent bathroom visits’ After
that, core context of In-vivo-codes was deducted as ‘Connecting physical features and
changes in lifestyle patterns to style! As a result, 171 In-vivo-codes were summarized
and three categories (Design process, Advantage and Challenge of IFD education proto-

type) were deducted from the fractured structural codes.

Table 4 Thematic analysis process and each phase’s outputs

Order Phases Stages Outputs (N)

st Initialization + Reading transcriptions and high- In-vivo codes (171)
lighting meaning unit
- Initial coding and looking for
abstraction

2nd Construction - Classifying Indexed categories (3)
« Comparing Themes (7)
- Labelling
- Translating
- Defining

3rd Reflectification - Relating themes to established Interpretation of themes
knowledge
- Stabilizing

4th Finalization + Developing the story line Adaptation to IFD process
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Through this process, themes were indexed for each category. The themes of Design
process were indexed into process related three themes (research, concept and idea-
tion) and planning related two themes (methods and context). The themes of Advantage
were also indexed into two themes (task related theme and environment related theme).
The task related theme of Advantage category was subdivided into research, concept,
design outputs, process and team communication. And the environment related theme
of Advantage category was also subdivided into toolkit and VR software. The themes of
task related Challenge were research, concept, design outputs and team communication.
Furthermore, environment related themes of Challenge were toolkit, VR software and
time. Table 5 shows the fractured structures of codes.

Then, Interpretation of themes were extracted and a developing the story line was
compiled. The analysis was conducted using the thematic analysis method, which

Table 5 The fractured structure of codes

Category Themes Properties
Design process Process related Research User, needs of the targets, func-
tional details
Concept Target, TPO, items
|deation Details, Function, versatility
Planning related Methods Using a P/S toolkit, CLO
Context Maintaining the concept of
inclusive design
Advantage of IFD education Task related Research Finding the needs of targets and
prototype solutions
Concept Expanded viewpoints, adopt-

ing various social issues, various
targets, various needs, inclusive

concept

Design outputs Detailed design, contextual
designs

Process Incubation process, connectivity

of process, relevance of process

Team communication  Effective collaboration, expand-
ing personal ability, active brain
storming, expanded design
ideas, concretization of ideas

Environment related  Toolkit concretization of concept,
consistency of design phases,
collaborative tool, checking the
details of design

VR software Structuralizing design, various
trials of ideas
Challenge of IFD prototype Task related Research Reference, functional details,
difficulties of research
Concept Various concept, guide for target
setting
Design outputs Concreteness of details

Team communication Communication method, Ice
breaking time

Environment related  Toolkit Limitation of toolkit, using order
of toolkit, guide of toolkit

VR software Proficiency, learning session
Time Limitation of time
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involved deriving In-vivo-codes from the interview content, deriving categories, deriv-
ing themes, and relating themes to established knowledge.

Thematic analysis results on design process

This study has categorized the insights based on the IFD design process and the IFD
education prototype into three groups: Design process, Challenge, and Advantage, as
depicted in Table 6.

Regarding the IFD process, students expressed difficulties in conducting web-based
research for specific targets. Therefore, they suggested that supplementing research
methods such as interviews or direct user experience to understand user needs could
be beneficial for novice designers. The use of the P/S toolkit was evaluated as helpful for
students as it provided diverse perspectives essential for target specification and served
as a learning tool to grasp the IFD concept by guiding research directions and factors
to consider. However, there was a need for additional guidance on investigating the tar-
get during the research process. On the positive side, the IFD process allowed students
to expand their targets beyond the initial scope. The research and concept generation
stages were closely intertwined, enabling students to incorporate diverse perspectives
into their concept development. The IFD process, coupled with the P/S toolkit, facili-
tated detailed consideration and analysis of physical and psychological characteristics as
well as changes in the target’s situation and environment. To enhance the effectiveness of
the P/S toolkit in the IFD process, it is recommended to provide supplementary materi-
als and specific examples of personas and their corresponding scenarios.

Insights from IFD education prototypes were derived by analyzing Advantages and
Challenges (Table 7). Type A students, using the P/S toolkit, faced fewer difficulties dur-
ing concept and target setting, and emphasized more user research and interviews. Type

Table 6 Insights from the Design process themes

Theme Insights

Process related  Research Due to the specificity of the target, web-based research is limited. The
diversity of research methods is necessary

Extended research from various perspectives, including physical character-
istics, behaviors, lifestyle, psychological needs, and situation-based needs,
is required to utilize the P/S toolkit effectively. The research process assists
students in understanding the IFD concept

During the design research process, additional research methods and
guidelines are necessary to directly investigate the target and verify the
effectiveness of the design

Conceptideation Through the IFD process, the students enable to consider not only a prior
target but also the extended target during the concept generation

The concept of inclusive design has allowed the expansion of factors to be
considered during the design concept-generation process and enabled
new design approaches to be implemented. It has evolved with a focus on
functional, psychological, and aesthetic aspects

Planning related Method To enhance the effectiveness of the P/S toolkit in the IFD process, it is
necessary to provide supplementary P/S toolkit and specific examples of
P/S method
Context The IFD process and P/S toolkit could encourage detailed and specific

consideration and analysis of the physical and psychological characteristics,
changes in the target’s situation and environment
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B students, following conventional methods, encountered difficulties in researching
the target and problem-solving, and highlighted the need for more examples. Balanc-
ing functional problem-solving with aesthetics was proved challenging. Type B students
also struggled to address both functional and aesthetic aspects in their design concepts,
hindering the generation and adjustment of design details during implementation pro-
cess. Team collaboration in the IFD process was positively evaluated for analyzing tar-
get characteristics, requirements, problem-solving, and idea generation. Type B students
suggested providing FEA evaluation factors before the task to achieve a balanced design.
Students also requested constant instructor feedback during ideation, which may relate
to the need for clear design direction.

The insights on the P/S Toolkit of Type A were deemed essential for maintaining the
design concept throughout the process and facilitating effective team communication.
Furthermore, it extended individual competence in concept generation. However, they
also suggested that the use of the P/S Toolkit should be flexible to avoid narrowing down
the scope of thinking and targets.

Instructor evaluation using 3C3R model

To derive the insights from the instructors’ perspectives between traditional target set-
ting methods and P/S method in the IFD process, two instructors, who were participated
in the experiments, evaluated the education prototypes. They were asked to evaluate
each type of IFD education prototype according to the components of 3C3R. The evalu-
ation properties of 3C3R are presented in Table 8.

Contents The instructors identified important educational insights regarding the IFD
education prototypes. They highlighted the need for additional content in the prior ses-
sion to engage students with no experience in IFD and the P/S method.

The evaluation of the P/S toolkit (Type A) and the target setting method (Type B)
revealed that Type A facilitated the generation of expanded ideas by considering users’

Table 8 Evaluation properties of 3C3R

3C Properties 3R Properties

Contents -Specificity and influence of educational ~ Researching -Main research methods and contents
content -Research time ratio
-Suitability of target or persona/scenario -Limitations of research means
settings

-Difficulties in setting up a target or
persona/scenario

-Influence of education content and
toolkit when setting target or persona/
scenario

-Adequacy of design tools (CLO)

Context  -Context of education content and target  Reasoning  -Reasoning for problems and solutions in a

or persona/scenario set target or persona/scenario
-Context of target or persona/scenario -Reasoning for solutions in design develop-
and design application ment
-Context of inclusive design concept and -Obstacles to reasoning
target or persona/scenario

Connect -Connectivity at each stage of the process Reflecting  -Interconnectivity of step-by-step learning
-Adequacy of the sequence and time of -Learning of new knowledge and scalability

the set process of thinking
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changing situations and effectively segmenting design needs and elements. Conversely,
Type B tended to limit the scope of the design process to solving problems for a specific
target, neglecting the broader user base. The P/S toolkit proved helpful in assessing sub-
ject coverage and expanding the content and scope of the persona, leading to a better
understanding of inclusive design and guiding the design planning direction.

The instructors also evaluated the CLO as an appropriate design tool for modifying
designs for various body types and patterns. However, they noticed that differences
in students’ proficiency with CLO software could impact the outcome, suggesting the
need for prior education or prerequisite courses to ensure all students have a similar
level of proficiency.

Furthermore, it is recommended to provide specific design patterns and details of
3D data, as well as research methods.

Context The instructors evaluated that Type A consistently integrated inclusive design
principles into their persona and scenario development, establishing strong connections
between the persona’s physical and psychological situation and their context. However,
students in Type B struggled with setting specific targets, situations, and creating contex-
tual designs. Students in Type A demonstrated a stronger ability to establish connections
between the target or persona/scenario and design development, considering the context
in multiple ways. Conversely, students in Type B tended to narrow the design scope to fit
the defined target without expanding the concept of the user, which should encompass a
diverse range of users while specifying the target and situation. To ensure that the design
process remains inclusive and develops designs for a broader range of users, it is crucial
to act, such as regular self-examination and intervention by instructors.

Connect The instructors emphasized team collaboration to enhance the efficiency of
connectivity by sharing and reviewing the previous stage’s progress before proceed-
ing to the next one. Additionally, they stressed the importance of guiding students to
advance to the subsequent stages to prevent excessive stagnation at the target setting
stage and to keep the final design goals in mind. For these experiment’s education pro-
totypes, which focused on the initial stages of the IFD process (problem finding, target
setting, and idea development), it is crucial to establish clear design goals during the
planning stage, considering the remaining stages. It was observed that the step-by-step
progression is smoother when the direction of target setting and design goals is more
specific and well-defined.

Researching 'The primary means of investigation during the experiment were internet-
based research, supplemented by discussions among team members. Most of the research
focused on identifying the needs of the target audience rather than the design concept and
aesthetics, as was done in previous design planning. Therefore, the instructors mentioned
that the students needed assistance in exploring objective and practical data on body
characteristics, users’ needs, and design approaches, as well as feedback from instructors.
They also suggested that to gain a deeper understanding of the problem, it would be help-
ful to guide the research methods towards conducting interviews with users, as this can
provide valuable insights into design methods and examples for problem-solving.
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Reasoning The students in Type A demonstrated the ability to analyze problems and
propose solutions from multiple perspectives, resulting in clearer design directions,
styles, and details. On the other hand, the students in Type B relied solely on discus-
sions among team members to identify problems related to the targets and situations.
However, in some cases, they struggled to reach agreements on the solutions. The
instructors attributed this difficulty to the limited focus on a few problems and solu-
tions based solely on the specific physical characteristics of the target. In other words,
the lack of specificity in the target and limited situational needs hindered the genera-
tion of diverse and comprehensive design ideas.

Reflecting During team collaboration, it was crucial to reach a consensus on decisions
at each stage and carry forward prior decisions to the subsequent stages. The instruc-
tors emphasized the importance of a reflective mechanism, such as self-inspection
(FEA), to maintain the inclusive design concept throughout the process and achieve
better outcomes. The IFD education prototypes employed in this experiment facili-
tated the acquisition of new knowledge and expanded thinking by narrowing down
the subjects to establish personas and connecting them with various subject groups.

The design process, which focuses on problem discovery and solutions, the inte-
gration of cyclical research processes, and the generation of diverse ideas through
teamwork, promotes the acquisition of new knowledge and the expansion of thinking.
The instructors assessed that the IFD education prototypes encouraged students to
develop their problem-solving skills and think critically about the needs of different
target groups through the design process. By engaging in cyclical research processes
and collaborative work, students can broaden their knowledge and adopt a more
inclusive approach to design.

Discussion

P/S toolkit covering 3R (researching, reasoning and reflection)

In order to provide diverse perspectives on target setting for novice fashion designers,
this research project has developed the P/S toolkit and assessed its effectiveness. P/S
toolkit was proved as the effective method of comprehending the IFD concept, ana-
lyzing targets and concept generation stage. Furthermore, P/S toolkit could encour-
age detailed and specific consideration and analysis of the physical and psychological
characteristics, changes in the target’s situation and environment.

Additionally, the toolkit contributed to a better understanding of IFD principles and
acted as a supplementary tool to maintain consistency in IFD concepts and promote
team communication. Consequently, incorporating the P/S toolkit into IFD education
can help novice fashion designers explore relevant factors, establish clear IFD direc-
tions, and effectively address design challenges. However, the web-based research to
use P/S toolkit had limitations. Therefore, it is important to acknowledge that the use
of the P/S toolkit may limit the representation of different user types and their situa-
tions. To address this issue in education, it is recommended to develop the contents
of the toolkit in multiple versions, covering a wider range of situations and lifestyle
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options. Furthermore, direct user research and conducting prior seminars using the
P/S toolkit would be beneficial for students to ensure its effective utilization.

Consistency (context, connect) of IFD concept during the education
The findings of the study highlight the significance of consistency throughout each stage
of the IFD process. Instead of relying solely on a fashion designer’s inspiration or aes-
thetic approach, a comprehensive understanding and analysis of users using a P/S toolkit
directly contribute to design outcomes. Similar sentiments were expressed by Type B
participants who indicated that due to uncertain factors during the research stage,
design details were determined only during the design implementation stage.
Consequently, it is crucial to incorporate the results from each stage within the con-
text of research, design concept, and specific designs. Both students and instructors
emphasized the importance of maintaining consistency and incorporating reflection at
every stage. Students claimed that the use of the P/S toolkit was essential to maintain
the consistency in the entire design process, while instructors evaluated the role of self-
checklists, such as the FEA of the IFD education prototype, as a mechanism for reflec-
tion. Therefore, the P/S toolkit and FEA self-checklist could be the essential methods to
make ‘Context and Connect’ in IFD education.

Importance of team communication in IFD education

The effectiveness of team collaboration in IFD education was highly regarded by most
students, regardless of whether they belonged to Type A or Type B. Students empha-
sized that team communication yielded positive outcomes not only in persona selection
and scenario writing but also in target setting and design ideation for usage situations.
Emphasizing diverse perspectives on targets and fostering design expansion are cru-
cial aspects of IFD education, and this study primarily investigated their effectiveness
through the utilization of the P/S toolkit. However, it was observed that the expansion
of various perspectives occurred through team collaboration and effective team com-
munication. Irrespective of the use of the P/S toolkit, individual designers’ capabilities
were amplified, thus positively impacting the IFD process. In the implementation of IFD
education, enhancing the effectiveness of team collaboration and team communication
can be further improved by considering various factors such as team composition and
the allocation of team roles.

Conclusions

This study aimed to develop an inclusive fashion design education program using a 3C3R
model. It involved the systematization of an IFD education prototype and a research
tool (P/S toolkit). Thematic analysis was conducted using qualitative data from learners
and educators to explore the educational insights of the IFD education prototype and
the P/S method. The results of the study showed that the P/S toolkit enabled the stu-
dents to explore the clear IFD directions and to analyze the specific targets’ needs with
a multi-perspective. Furthermore, through covering the cognition flow of 3R, the P/S
toolkit enrolled as the effective method of IFD education. Consistency throughout each
stage of the IFD process was found to be crucial, and the use of the P/S toolkit played
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a significant role in achieving this consistency. Both learners and educators recognized
the P/S toolkit as an effective guide during the research stage, allowing for the explo-
ration of diverse factors and facilitating design ideation. The P/S toolkit also enhanced
understanding of IFD principles, supported consistency in IFD concepts, and promoted
team communication. The effective team communication using the P/S toolkit actively
generates diverse ideas, integrates problem discovery and solution finding, and involves
cyclical research processes. Therefore, team communication fosters the acquisition of
new knowledge and expands thinking in IFD education. For future research, it will be
essential to increase participant numbers, diversify team composition, and broaden the
scope of toolkit contents in order to disseminate the research findings across the field of
design education. The findings of this study hold significance as they introduce an edu-
cation model and methodology for promoting the dissemination of IFD education. This
contribution has the potential to foster the widespread adoption of diversity in fashion
education and industry.

Acknowledgements
Not applicable.

Author contributions
All authors read and approved the final manuscript.

Funding
This work was supported by the Ministry of Education of the Republic of Korea and the National Research Foundation of
Korea (NRF-2020STA5A2A01044203).

Availability of data and materials
The datasets used and/or analyzed during the current study are available from the corresponding author on reasonable
request.

Declarations

Ethics approval and consent to participate
This research was conducted under the approval and supervision of Yonsei University Institutional Review Board (IRB
Approval No: 7001988-202210-HR-1719-01) regarding ethical issues including consent to participate.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 29 June 2023 Accepted: 8 January 2024
Published online: 01 February 2024

References

Afacan, Y., & Demirkan, H. (2010). A priority-based approach for satisfying the diverse users'needs, capabilities and
expectations: A universal kitchen design case. Journal of Engineering Design, 21(2-3), 315-343. https://doi.org/
10.1080/09544820903303423

Altay, B., Ballice, G, Bengisu, E., Alkan-Korkmaz, S., & Paykog, E. (2016). Embracing student experience in inclusive
design education through learner-centered instruction. International Journal of Inclusive Education, 20(11),
1123-1141. https://doi.org/10.1080/13603116.2016.1155662

Bennett, C. L, & Rosner, D. K. (2019). The promise of empathy: Design, disability, and knowing the other. In Proceed-
ings of the 2019 CHI conference on human factors in computing systems (pp. 1-13). https://creativetech.mat.ucsb.
edu/readings/promise_of_empathy.pdf

Burns, L. D., Mullet, K. K., & Bryant, N. O. (2016). The business of fashion: Designing, manufacturing, and marketing.
Bloomsbury Publishing USA. https://doi.org/10.5040/9781501349140

Carse, B, Thomson, A, & Stansfield, B. (2010). Use of biomechanical data in the Inclusive Design process: Packaging
design and the older adult. Journal of Engineering Design, 21(2-3), 289-303. https://doi.org/10.1080/0954482090
3303456

Clarkson, J,, Coleman, R, Hosking, I, & Waller, S. (2011). Inclusive design toolkit (second ed.) [Web post]. Retrieved from
https://www-edc.eng.cam.ac.uk/files/idtoolkit.pdf.


https://doi.org/10.1080/09544820903303423
https://doi.org/10.1080/09544820903303423
https://doi.org/10.1080/13603116.2016.1155662
https://creativetech.mat.ucsb.edu/readings/promise_of_empathy.pdf
https://creativetech.mat.ucsb.edu/readings/promise_of_empathy.pdf
https://doi.org/10.5040/9781501349140
https://doi.org/10.1080/09544820903303456
https://doi.org/10.1080/09544820903303456
https://www-edc.eng.cam.ac.uk/files/idtoolkit.pdf

Lee et al. Fashion and Textiles (2024) 11:5 Page 18 of 19

Cooper, A. (1999). The Inmates are Running the Asylum. Software-Ergonomie '99: Design von Informationswelten. Stutt-
gart: B.G.Teubner. ISBN: 3-519-02694-5. pp. 17

Dieffenbacher, F. (2020). Fashion thinking: Creative approaches to the design process. Bloomsbury Publishing. https://doi.
0rg/10.5040/9781350082779

Dong, H. (2010). Strategies for teaching inclusive design. Journal of Engineering Design, 21(2-3), 237-251. https://doi.org/
10.1080/09544820903262330

Falcao, C, & Simbdes-Borgiani, D. (2016). Inclusive Fashion Design: Interdisciplinary Practice in the Fashion Design Degree
Program at SENAC-PE College. In Advances in Design for Inclusion: Proceedings of the AHFE 2016 International Confer-
ence on Design for Inclusion, July 27-31, 2016, Walt Disney World®, Florida, USA (pp. 227-234). Springer International
Publishing. https://ahfe.org/images/AHFE-programs/AHFE2016_final_program.pdf

Feng, Y. (2020). Digital design and realization of fashionable men’s wear in fashion design. In Journal of Physics: Conference
Series (Vol. 1533, No. 2, p. 022058). IOP Publishing. https://iopscience.iop.org/article/https://doi.org/10.1088/1742-
6596/1533/2/022058/pdf

Fuglerud, K. S, Schulz, T, Janson, A. L, & Moen, A. (2020). Co-creating persona scenarios with diverse users enriching
inclusive design. Universal Access in Human—-Computer Interaction. https://www.duo.uio.no/bitstream/handle/
10852/78445/Fuglerud_2020_Co-creating%2Bpersona%2Bscenarios%2Bwith%2Bdiverse%2Busers%2Benriching%
2Binclusive%2Bdesign-pr-pp.pdf?sequence=2&isAllowed=y

Gallagher, S. A, & Stepien, W. J. (1996). Content acquisition in problem-based learning: Depth versus breadth in American
studies. Journal for the Education of the Gifted, 19(3), 257-275. https://doi.org/10.1177/016235329601900302

Hudson, K., & Hwang, C. (2022). Application of 3D Prototyping to Promote Size-Inclusive Design Practices for Plus-Size
Apparel. Fashion Practice, 14(1), 5-25. https://doi.org/10.1080/17569370.2020.1804152

Huh, B. M. (2015). A Study on Active Walking Assistance Device of Inclusive Design. A Journal of Brand Design Association
of Korea.13(1), 75-84. https://doi.org/10.18852/bdak.2015.13.1.75

Hung, W. (2006). The 3C3R model: A conceptual framework for designing problems in PBL. Interdisciplinary Journal of
Problem-Based Learning, 1(1), 6. https://doi.org/10.7771/1541-5015.1006

Hung, W, Bailey, J. H., & Jonassen, D. H. (2003). Exploring the tensions of problem-based learning: Insights from research.
New Directions for Teaching and Learning, 95, 13-23. https://doi.org/10.1002/tl.108

Keates, S. (2005). BS 7000-6:2005 Design management systems. Managing inclusive design. Guide. British Standards Institu-
tion, London, UK. https://www.academia.edu/2717920/BS_7000_6_2005_Design_management_systems_Part_6_
Managing_inclusive_design_by_British_Standards_2005

Lamb, J. M., &Kallal, M. J. (1992). A Conceptual Framework for Apparel Design. Clothing and Textiles Research Journal, 10(2),
42-47. https://doi.org/10.1177/0887302X9201000207

Lee, J. (1999). Problem-based learning: a decision model for problem selection. https://www.semanticscholar.org/paper/
Problem-Based-Learning%3A-A-Decision-Model-for-Lee/39ad 16ac1d92fa0f7640e08e40f18213fab9a031

Lee, J.Y.(2021). The practical uses of persona in the product or user experience (UX) design fieldwork. KSDS Conference
Proceeding. DO, 10(1145/2207676), 2208573.

Lee, Y, & Cassim, J. (2009). How the inclusive design process enables social inclusion. International Association of Societies
of Design Research (IASDR), 1-10. https://www.academia.edu/3409410/How_the_inclusive_design_process_enabl
es_social_inclusion

Lee, J.H, Lee, E, Lee, C.H, Huh, J, &Kim, J. (2023). Cyclic inclusive fashion design process based on an FEA model for
inclusive fashion education. International Journal of Fashion Design, Technology and Education. https://doi.org/10.
1080/17543266.2023.2218400

Lee, J. H, Shin, M, Woo, J.Y, Lee, C. H,, &Kim, J. E. (2021). A study on body types and development of virtual models for
inclusive fashion design. Journal of the Korean Society of Fashion Design, 21(1), 105-122. https://doi.org/10.7233/jksc.
2023.73.5.039

Marshall, R, Summerskill, S., Case, K., Hussain, A, Gyi, D, Sims, R, & Barnes, J. (2016). Supporting a design driven approach
to social inclusion and accessibility in transport. Social Inclusion.4(3), 7-23.https://doi.org/10.17645/si.v4i3.521

McKelvey, K., & Munslow, J. (2011). Fashion design: Process, innovation and practice. John Wiley & Sons.

Microsoft Inclusive Design. Retrieved from https://www.microsoft.com/design/inclusive/. Accessed 26 June 23

Norman, G. R, & Schmidt, H. G. (1992). The psychological basis of problem-based learning: A review of the evidence.
Academic Medicine, 67(9), 557-565. https://doi.org/10.1097/00001888-199209000-00002

Onel, N, Mukherjee, A, Kreidler, N. B, Diaz, E. M., Furchheim, P, Gupta, S., & Wang, Q. (2018). Tell me your story and | will
tell you who you are: Persona perspective in sustainable consumption. Psychology & Marketing, 35(10), 752-765.
https://doi.org/10.1002/mar.21132

Pattison, M., & Stedmon, A. W. (2006). Inclusive design and human factors: Designing mobile phones for older users.
PsychNology J,, 4(3), 267-284. http://www.psychnology.org/File/PNJ4(3)/PSYCHNOLOGY_JOURNAL_4_3_PATTISON.
pdf

Pruitt, J, & Adlin, T. (2010). The persona lifecycle: Keeping people in mind throughout product design. Elsevier.

Romeo, L. D, & Lee, Y. A. (2015). Exploring apparel purchase issues with plus-size female teens. Journal of Fashion Market-
ing and Management, 19(2), 120-135. https://doi.org/10.1108/JFMM-02-2014-0012

Savery, J. R, & Duffy, T. M. (1995). Problem based learning: An instructional model and its constructivist framework. Educa-
tional Technology, 35(5), 31-38.

Slesarchuk, I. A, Koroleva, L. A, Panyushkina, O. V., & Zaytseva, T. A. (2019, January). Ways to Improve Quality of the Inclu-
sive Clothing Designing Process. In International Scientific Conference Far East Con (ISCFEC 2018). 747-752 Atlantis
Press. https://doi.org/10.2991/iscfec-18.2019.169

Stecker, P. (1996). The fashion design manual. Macmillan Education AU.

Stokes, B., & Black, C. (2012). Application of the functional, expressive and aesthetic consumer needs model: Assessing
the clothing needs of adolescent girls with disabilities. International Journal of Fashion Design, Technology and Educa-
tion, 5(3), 179-186. https://doi.org/10.1080/17543266.2012.700735

Tawfik, A. A, Trueman, R. J, & Lorz, M. M. (2013). Designing a PBL Environment Using the 3C3R Method. International
Journal of Designs for Learning. 4(1), 11-24. https://doi.org/10.14434/ijdI.v4i1.3151


https://doi.org/10.5040/9781350082779
https://doi.org/10.5040/9781350082779
https://doi.org/10.1080/09544820903262330
https://doi.org/10.1080/09544820903262330
https://ahfe.org/images/AHFE-programs/AHFE2016_final_program.pdf
https://iopscience.iop.org/article/
https://doi.org/10.1088/1742-6596/1533/2/022058/pdf
https://doi.org/10.1088/1742-6596/1533/2/022058/pdf
https://www.duo.uio.no/bitstream/handle/10852/78445/Fuglerud_2020_Co-creating%2Bpersona%2Bscenarios%2Bwith%2Bdiverse%2Busers%2Benriching%2Binclusive%2Bdesign-pr-pp.pdf?sequence=2&isAllowed=y
https://www.duo.uio.no/bitstream/handle/10852/78445/Fuglerud_2020_Co-creating%2Bpersona%2Bscenarios%2Bwith%2Bdiverse%2Busers%2Benriching%2Binclusive%2Bdesign-pr-pp.pdf?sequence=2&isAllowed=y
https://www.duo.uio.no/bitstream/handle/10852/78445/Fuglerud_2020_Co-creating%2Bpersona%2Bscenarios%2Bwith%2Bdiverse%2Busers%2Benriching%2Binclusive%2Bdesign-pr-pp.pdf?sequence=2&isAllowed=y
https://doi.org/10.1177/016235329601900302
https://doi.org/10.1080/17569370.2020.1804152
https://doi.org/10.18852/bdak.2015.13.1.75
https://doi.org/10.7771/1541-5015.1006
https://doi.org/10.1002/tl.108
https://www.academia.edu/2717920/BS_7000_6_2005_Design_management_systems_Part_6_Managing_inclusive_design_by_British_Standards_2005
https://www.academia.edu/2717920/BS_7000_6_2005_Design_management_systems_Part_6_Managing_inclusive_design_by_British_Standards_2005
https://doi.org/10.1177/0887302X9201000207
https://www.semanticscholar.org/paper/Problem-Based-Learning%3A-A-Decision-Model-for-Lee/39ad16ac1d92fa0f7640e08e40f18213fab9a031
https://www.semanticscholar.org/paper/Problem-Based-Learning%3A-A-Decision-Model-for-Lee/39ad16ac1d92fa0f7640e08e40f18213fab9a031
https://www.academia.edu/3409410/How_the_inclusive_design_process_enables_social_inclusion
https://www.academia.edu/3409410/How_the_inclusive_design_process_enables_social_inclusion
https://doi.org/10.1080/17543266.2023.2218400
https://doi.org/10.1080/17543266.2023.2218400
https://doi.org/10.7233/jksc.2023.73.5.039
https://doi.org/10.7233/jksc.2023.73.5.039
https://doi.org/10.17645/si.v4i3.521
https://www.microsoft.com/design/inclusive/
https://doi.org/10.1097/00001888-199209000-00002
https://doi.org/10.1002/mar.21132
http://www.psychnology.org/File/PNJ4(3)/PSYCHNOLOGY_JOURNAL_4_3_PATTISON.pdf
http://www.psychnology.org/File/PNJ4(3)/PSYCHNOLOGY_JOURNAL_4_3_PATTISON.pdf
https://doi.org/10.1108/JFMM-02-2014-0012
https://doi.org/10.2991/iscfec-18.2019.169
https://doi.org/10.1080/17543266.2012.700735
https://doi.org/10.14434/ijdl.v4i1.3151

Lee et al. Fashion and Textiles (2024) 11:5 Page 19 of 19

Tienda, M. (2013). Diversity# inclusion: Promoting integration in higher education. Educational Researcher, 42(9), 467-475.
https://doi.org/10.3102/0013189X13516164

Trafton, P. R, & Midgett, C. (2001). Principles and standards: Learning through problems: A powerful approach to teaching
mathematics. Teaching Children Mathematics, 7(9), 532-536. https://doi.org/10.5951/TCM.7.9.0532

University of Cambridge Inclusive Design Toolkit. http://www.inclusivedesigntoolkit.com/digitalpersonas/. Accessed 26
June 2023

Vaismoradi, M., Jones, J, Turunen, H., & Snelgrove, S. (2016). Theme development in qualitative content analysis and
thematic analysis. https://core.ac.uk/download/pdf/225904998.pdf

Waller, S., Bradley, M., Hosking, I, & Clarkson, P. J. (2015). Making the case for inclusive design. Applied Ergonomics, 46,
297-303. https://doi.org/10.1016/j.apergo.2013.03.012

Woods, D. R. (1994). Problem-based learning: How to gain the most from PBL. Waterdown, Ont: DR Woods.

British standards institution (2005). Retrieved from https://www.abtt.org.uk/. Accessed 26 June 2023

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Jee Hyun Lee s a professor of Yonsei University and a leader of Fashion based Integrated Design Lab.
Her research areas include the integrated design methodology in education, digital design, and design
cognition in VR environment.

Eunjee Lee s a lecturer of Yonsei University and a researcher, fashion designer, educator. Her research
areas include future forecast and trend of fashion, the integrated design methodology in education, and
digital fashion design.

Jiwon Huh is a master’s student of Yonsei University and a researcher majored in fashion design and
Human Life Innovation Design. Her research areas include Human Life Innovation Design, Fashion-based
Integrated Design.

Minji Lena Kim  is a master’s student of Yonsei University and a researcher majored in fashion design
and Human environment Design. Her research areas include virtual fashion, design education and human
environment.

Jieun Kim s a research professor of Yonsei University and a researcher, fashion designer, educator and
writer specializing in fashion design learning and teaching. Her research areas include the integrated
design methodology in education, digital design, and design cognition in digital environment.


https://doi.org/10.3102/0013189X13516164
https://doi.org/10.5951/TCM.7.9.0532
http://www.inclusivedesigntoolkit.com/digitalpersonas/
https://core.ac.uk/download/pdf/225904998.pdf
https://doi.org/10.1016/j.apergo.2013.03.012
https://www.abtt.org.uk/

	Personascenario (PS) toolkit enhancing inclusive fashion design education
	Abstract 
	Introduction
	Literature Review
	Inclusive design
	Inclusive fashion design (IFD) & IFD process
	Persona and scenario (PS) method
	PBL & 3C3R


	Methods
	Developing the IFD education prototype
	Developing a PS toolkit
	Experiments of the IFD education prototype
	Analysis methods

	Results
	Thematic analysis of participants’ interviews on IFD process
	Fractured structural coding
	Thematic analysis results on design process
	Instructor evaluation using 3C3R model
	Contents 
	Context 
	Connect 
	Researching 
	Reasoning 
	Reflecting 



	Discussion
	PS toolkit covering 3R (researching, reasoning and reflection)
	Consistency (context, connect) of IFD concept during the education
	Importance of team communication in IFD education

	Conclusions
	Acknowledgements
	References


