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This study investigates the use of clay sculpting as a hands-on
ideation strategy in teaching product form development to
first-year industrial design students. A qualitative, studio-
based approach was employed involving 17 students, from
which 5 were purposively selected to represent diverse form
outcomes. Data were collected through observations,
photographic documentation, and analysis of clay models
and sketches. Using open coding and visual analysis, the
study identified three key themes: (1) clay sculptfing
encouraged exploration of unconventional product forms
beyond typical walkie-talkie archetypes, (2) subject matter
inspiration supported structured abstraction and meaningful
form franslation, and (3) the physical-to-visual sequence
improved students’ understanding of proportion, usability,
and design refinement. The results indicated that clay
sculpting expanded students’ form exploration and
strengthens their ability to interpret inspiration sources and
apply them in a clear design direction. It also promoted
creative risk-taking, reduces design fixation, and strengthens
form reasoning in early design education. Overall, this study
provides evidence that tangible ideation effectively supports
the transition from abstract exploration to functional product
concepts, offering practical value for foundational design
education.

©2026 UiTM Kedah. All rights reserved.

1. Introduction

Form exploration is a fundamental component of early industrial design education
because it helps students develop sensitivity toward shape, proportion, and three-dimensional
reasoning (Chugh & Tiwari, 2024; Corremans, 2011). However, beginner students often struggle to
generate original forms when relying solely on visual references or digital fools. Such dependence
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typically leads to predictable or repetitive outcomes, a problem associated with design fixation
(Viswanathan & Linsey, 2012). This issue becomes evident when students are tasked with
designing familiar products, where existing archetypes tend to dominate their imagination.
Research highlights that hands-on, material-based approaches can support deeper form
understanding by engaging both visual and tactile senses (Charlesworth, 2007). Physical
modeling also aligns with embodied cognition, where creative insight emerges through direct
interaction with materials and real-time sensory feedback (Ramduny-Ellis et al., 2010; Lyche &
@verjordet, 2021). These methods help students “think through making,” allowing iterative
refinement as part of the ideation process (Stevens, 2024). Compared to screen-based
exploration, physical manipulation encourages more natural adjustments to volume, curvature,
and balance, enabling learners to discover form possibilities beyond conventional or familiar
shapes.

Clay sculpting is widely regarded as an effective ideation medium for early design learners due
to its flexibility, affordability, and ability to support spontaneous exploration (Memikoglu et al.,
2015). Prior studies show that working with clay enhances students’ understanding of proportion
and curvature and enables them to externalize abstract ideas in three-dimensional form (Chugh
& Tiwari, 2024). Despite these advantages, the effectiveness of clay sculpting as an ideation tool
within structured product design tasks especially at the beginner level, remains underexplored in
the industrial design education literature. Responding to this gap, this study investigates the use of
clay sculpting as a hands-on ideation strategy for a studio project where first-year students were
tasked with designing a walkie-talkie featuring unique and unconventional form characteristics.
The project required students to draw inspiration from natural or man-made subject matter,
franslate these references into abstract clay explorations, and subsequently refine them into
functional product forms. This instructional approach aligns with experiential learning models that
emphasize learning through physical engagement, iterative making, and reflective decision-
making (GUrsoy, 2018; Su & Phanthabutr, 2024).

Problem Statement

In the early stages of industrial design education, students are often introduced to
ideation methods that rely heavily on visual references and sketching. Although these techniques
are useful, they can also accidentally constrain creative thinking, as students often replicate
current designs instead of creating new shapes. This issue frequently occurs when students are
tasked with designing familiar products, such as electronic devices, where existing forms
dominate their imagination (Cardoso & Badke-Schaub, 2011; Viswanathan et al., 2012). First-year
design students also often lack the skills to reinterpret everyday objects info new and meaningful
forms (Kuhns, 2024). As a result, their designs may become repetitive or overly dependent on
existing visual references. Moreover, traditional classroom methods tend to emphasize two-
dimensional ideation while overlooking hands-on exploration opportunities that are crucial for
developing form literacy (Jensen, 2004; Hill & Baker, 2016).

The absence of three-dimensional, material-based ideation limits students’ ability to understand
proportion, volume, and tactile relationships, skills which are essential for early form development.
Without physical interaction, students struggle to break away from design fixation and rarely
produce expressive or unconventional design outcomes. Clay sculpting presents a potential
solution to these challenges by offering a physical, responsive, and intuitive medium for ideation.
It introduces a hands-on approach that emphasizes size, proportion, and three-dimensional
manipulation. However, its effectiveness as an ideation tool for early design students remains
under-explored, especially in the context of structured product design tasks in industrial design
education. Existing studies seldom examine how clay sculpting influences the transition from
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abstract exploration to functfional form refinement, leaving a gap in understanding its
pedagogical value in beginner-level studio settings. This study addresses this gap by examining
how clay sculpting impacts the development of imaginative forms, supports the use of subject
matter as inspiration, and enhances the overall ideation process in a walkie-talkie form
exploration project for first-year students.

Aim and Objectives of the Study
This study aims at exploring the role of clay sculpting as a hands-on ideation strategy for
developing creative and original product forms in early-stage industrial design education. To

achieve this aim, the study focuses on three interconnected objectives:

1. To investigate how clay sculpting supports the exploration of unconventional
walkie-talkie forms beyond existing design norms.

2. To examine how subject matter inspiration guides students’ form development
through clay modeling.
3. To evaluate how incorporating clay sculpting influences students’ overall design

process, particularly in relation to repetitive refinement, hands-on engagement, and
creative problem-solving.

2. Literature Review

Ideation Strategies in Design Education

Ideation is an important part of the design process because it allows students fo
generate, explore, and refine ideas before arriving at a final design outcome (Daly et al., 2012). It
serves as a bridge between conceptual imagination and material realization by encouraging
creative thinking, problem-solving, and repetitive learning. In conventional design education,
ideation typically depends on visual methods such as sketching, brainstorming, and computer-
aided design (CAD). While these approaches are fundamental for communication, they often
rely heavily on representational skills and abstract reasoning, which can be challenging for
novice students who are still developing their form awareness and visualization ability (Conradie
et al., 2015). Consequently, students who struggle with drawing or digital modeling may find it
difficult fo express complex ideas or explore unconventional forms. This limitation often leads to a
narrow range of solutions and the tendency to reproduce familiar patterns or shapes, known as
design fixation (Cardoso & Badke-Schaub, 2011; Viswanathan & Linsey, 2012). For early-stage
learners, this fixation is intensified by the absence of alternative ideation modes that allow more
intuitive, hands-on experimentation. Visual-only ideation restricts opportunities for students to
explore proportion, curvature, and spatial relationships in ways that encourage original thinking.

To address these challenges, design educators have begun adopting alternative ideation
strategies that integrate physical interaction, sensory feedback, and experiential learning (Parisi
et al., 2017). Such approaches support “thinking through making,” where hands-on engagement
acts as a driver for conceptual discovery (Ramduny-Ellis et al., 2010). This perspective emphasizes
that ideation is not purely cognitive but emerges from cycles of material interaction, reflection,
and adjustment. Moreover, physical ideation strategies such as prototyping, model-making, and
material manipulation have been shown fo enhance creativity by allowing students to
experiment with form, proportion, and structure in real space (Das & Das, 2019).

Engaging with materials encourages active participation and tactile exploration, helping learners
better understand texture, volume, and balance, qualities that cannot be fully experienced
through digital or two-dimensional methods. Tactile ideation is especially significant for beginners
because it externalizes thinking, reduces dependence on sketching proficiency, and supports
more intuitive problem framing and form discovery (Lyche & @verjordet, 2021). Furthermore,
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tangible ideation enhances physical cognition, where creative understanding emerges from the
sensory and motor interaction between the body and materials (Gomes et al., 2022). When
students use materials like clay, foam, or cardboard, they engage multiple senses simultaneously,
which supports deeper learning and increased design confidence. Clay-based exploration has
been shown to improve students’ comprehension of three-dimensional product features and
enhance their ability fo visualize ideas in subsequent sketches (Su & Phanthabutr, 2024).

Role of Physical Modeling in Creativity

Physical modeling plays a vital role in enhancing creativity within industrial design
education. It allows students to visualize ideas, experiment with form, and develop a tangible
relationship with their design concepts. Unlike digital or purely visual ideation, which relies
primarily on representation, physical modeling invites students to think through materials,
transforming imagination into direct physical experience (Ramduny-Ellis et al., 2010). Through
hands-on manipulation, learners can spontaneously evaluate volume, proportion, and curvature,
which are essential aspects of creative form development often overlooked in screen-based
processes (Charlesworth, 2007). Research in design cognition shows that creativity often arises
from the dialogue between hand, material, and mind (Bardt, 2019). This repetitive interaction
commonly described as “conscious making™ which enables students to explore possibilities they
might not have considered through drawing alone. Physical resistance, imperfections, and
material feedback encourage flexible thinking and spark unexpected design directions, reducing
dependence on predefined visual references. When students manipulate physical materials, they
engage in continuous cycles of trial, adjustment, and reflection. This feedback loop supports
immediate decision-making and teaches learners to respond adaptively to constraints, both of
which are important for creative problem-solving (GuUrsoy, 2018). Unlike virtual modeling, which
can sometimes produce idealized results that mask real-world constraints, physical modeling
grounds students in the redlities of form and structure. Working directly with materials enhances
visual awareness, design intuition, and technical fluency, threby bridging the gap between
abstraction and realization. These hands-on experiences cultivate sensitivity to relationships
among form, function, and usability, while attuning students to product qualities such as weight,
texture, and balance, ultimately improving both aesthetic judgment and practical understanding
(Gomes et al., 2022).

The creative potential of physical modeling can be expanded to social and collaborative
dimension. In studio settings, tangible models serve as shared objects for discussion and critique,
making the design process more interactive and communicative. When students demonstrate
physical objects, they share knowledge that is difficult to show with drawings or words alone
(Ruth, 2022). This physical presence encourages feedback, modification, and repetition, which
are essential elements for encouraging creativity in design education. By engaging in physical
modeling, students can obseve the immediate effects of their decisions, enabling them to refine
their design thinking through physical experimentation. This hands-on reflection enhances form
development and builds confidence to take creative risks. This supports the idea that design
innovation often comes from exploring and choosing materials rather than from expected results.

Studies on Clay or Tangible Materials in Design

Clay has long been considered one of the most versatile and straightforward materials
for teaching industrial design. Its physical qualities and flexibility make it an ideal medium for form
exploration, enabling students to franslate abstract ideas into tangible shapes through direct
hand manipulation. Clay’s simplicity facilitates a natural awareness of proportion, balance, and
rhythm which fundamental aspects of form development and aesthetic evaluation (Memikoglu,
Berker & Tolun, 2015). When students mould clay, they are not only shaping an object but also
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engaging in a dialogue between their thoughts and the material, as ideas evolve through tactile
intferaction.

Research across design education consistently highlights the benefits of using clay as a medium
for ideation and creative learning. Smithwick and Kirsh (2015) described this process as “thinking
with things,” emphasizing that sensory engagement generates cognitive links between physical
actions and abstract reasoning. Viswanathan and Linsey (2012) argued that physical materials
reduce design fixation by encouraging broader form exploration beyond fraditional visual cues.
From an educational perspective, clay sculpting supports both sensory engagement and
reflective learning. Manipulating materials by hand enhances sensory feedback and emotional
involvement, allowing students to build stronger connections between their ideas and physical
outcomes (Ramduny-Ellis et al., 2010). In early design education, this interaction helps bridge
imagination and reality by furning abstract concepts into accessible three-dimensional forms
(Charlesworth, 2007).

Clay'’s flexibility also supports iterative design. Because it can be easily reshaped, students can
continually modify their models and receive immediate feedback through touch and
observation. This iterative quality is crucial for developing reflective and adaptive design habits.
Each manipulation encourages learners to reconsider decisions related to balance, continuity,
and visual hierarchy. This ongoing cycle of making, observing, and adjusting strengthens form
sensitivity while promoting creative risk-taking (Wong et al., 2019). Furthermore, clay modeling
enhances collaborative learning in studio environments. When students present physical models
during critiques, they provide a concrete artifact that anchors discussion and feedback. This
interaction improves communication skills and enriches collective understanding of form and
concept. Tangible models act as “channels of design thought,” facilitating comparison,
reinterpretation, and shared analysis among peers and instructors (Jalali et al., 2023).

The Relationship Between Tangible Ideation and Concept Development

The relationship between tangible ideation methods, such as clay modeling, and the
overall concept development process has been widely emphasized in design research. When
students engage in physical prototyping such as sculpting with clay, they experience design as a
repetitive and evolving process rather than a linear sequence of steps (Viswanathan et al., 2014).
This experience helps them understand that early ideation involves continual exploration,
adjustment, and discovery. Unlike tfraditional sketching or digital modeling, which can sometimes
feel structured or restrictive, physical modeling allows students to explore ideas freely, make
mistakes, and shift direction as new possibilities emerge. This openness is essential for encouraging
creative risk-taking and innovation in early design learning (GuUrsoy, 2018). Through clay sculpting,
students naturally observe how volume, proportion, and balance influence the character of a
design (Memikoglu, Berker & Tolun, 2015). They start to see that design development is not only
about producing a resulf, but about responding to materials and shaping ideas through physical
feedback (Charlesworth, 2007). During sculpting, their ideas often “play back” through their
hands, with each movement suggesting new curves, features, or proportions, which are difficult
to achieve through drawing alone. This interaction reflects the embodied cognition perspective,
where design understanding emerges from sensory and motor engagement rather than purely
mental visualization.

Through hands-on interaction, students are encouraged fo think three-dimensionally, considering
how texture, form, and function relate to one another. This process enhances their ability to
visualize and evaluate design quality from multiple perspectives. Physical modeling also builds
reflective habits: each modification encourages students to pause, assess, and justify why certain
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forms feel balanced or expressive. These reflective behaviors contribute to deeper understanding
and more informed decision-making throughout the design process.

Tangible ideation also creates a foundation for more refined concept development. By
translating clay explorations into sketches or digital representations, students learn how to
articulate and communicate the design logic that emerged during physical making. This
physical-to-visual transition is especially important for beginners, as it helps them convert intuitive
form manipulations into deliberate, communicable design choices. As students shift between
clay and drawing, they refine both their ideas and their reasoning, reinforcing the connection
between intuition, material experience, and structured design development.

3. Methodology

This study employed a qualitative studio-based approach to investigate how first-year
industrial design students use clay sculpting as an ideation tool for form development. The project
was conducted within an infroductory design course focusing on three-dimensional form
exploration. The study was conducted within a first-year Industrial Design course at Universifi
Teknologi MARA (UiTM) Kedah, where students were infroduced to product form design through
practical ideation activities. The methodology focused on observing students’ form-making
behaviour and identifying how physical manipulation of clay informed their subsequent sketch
development, thereby capturing the progression from physical ideation (clay sculpting) to visual
refinement (sketch refinement) and the role of material-based exploration in early form
development.

Respondent Selection

The study employed purposive sampling involving 17 first-year students enrolled in the
Diploma in Industrial Design Technology (AD134) program at Universiti Teknologi MARA (UiTM)
Kedah. All participants were new to the discipline and had not previously been exposed to clay
sculpting as a design ideation tool. While the overall group consisted of 17 students, 5 students
were selected through purposive sampling to allow in-depth analysis of diverse form outcomes.
The selection criteria included: (1) variety in clay sculpting approaches, (2) different levels of
abstraction and subject-matter interpretation, and (3) clear progression from physical exploration
to sketch refinement. This approach ensured that sampled outputs represented meaningful
variations in ideation behavior rather than differences in skill level or execution quality.

Research Process

The project was conducted as part of a course module on Product Form Exploration,
which aims at developing early design among first-year industrial design students. The studio
assignment required students to design a walkie-talkie with a distinctive and unconventional
appearance. Rather than relying solely on sketching, students were encouraged to engage
directly with clay sculpting as a medium for ideation. Each phase was designed to address
specific objectives related to creativity, abstraction and design development.

The process was divided into three interconnected phases, allowing students to move
progressively from exploratory making toward structured design refinement.

1. Phase 1: Clay sculpting for ideation
2. Phase 2: Clay form refining into logical walkie-talkie design.

3. Phase 3: Form refinement & sketch franslation

58| Page



Voice of Academia Vol.22,Issue(1)2026

Each phase represented a different mode of cognitive and creative engagement,
allowing students to move from hands-on exploration to reflective sketching and conceptual
refinement.

Data Analysis

Data were analysed using a qualitative visual analysis framework supported by open
coding. Clay models, process photos, and final sketches were examined to identify patterns in
form exploration, abstraction behaviour, and transitions from physical to visual ideation. The
codes were organised into thematic categories, forming the structure through which the findings
were presented. Observational notes taken during studio critiques further triangulated the
interpretations. This combination of artefact analysis and observational evidence ensured that
conclusions were based on both physical outcomes and documented student reasoning. Such
friangulation enhanced the credibility of the findings and clarified how design decisions evolved
throughout the project.

Phase 1: Clay Sculpting for Ideation

In this phase 1, students were introduced to the principles of form language, aesthetic
proportion, and visual balance. They began by collecting visual references inspired by natural
and man-made forms such as shells, insects, leaves, or mechanical components which to use as
conceptual images for their walkie-talkie design. Using soft industrial clay, students sculpted a
series of exploratory forms by hand, without drawing or pre-planning. This “clay-first” approach
encouraged spontaneous form discovery, allowing students to express ideas spontaneously.
Emphasis was placed on direct material interaction, enabling students to explore form possibilities
without the constraints of predefined outlines or representational accuracy. At this stage,
students were encouraged to “think through their hands,” reflecting on the physical feedback
provided by the clay during the sculpting process.
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Figure 1. Example of clay sculpting for ideation by Semester 1 Students in Diploma in Industrial
Design Technology
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Phase 2: Clay Form Refining into logical walkie talkie design.

After evaluating their initial clay explorations, each student selected one promising form
for further development. This second phase focused on refining this form into a clearer walkie-
talkie concept while retaining the key visual qualities of the original sculpture. Students were
required to reinterpret their abstract shapes by incorporating basic functional components such
as the screen, buttons, speaker grill, and antenna. During this refinement stage, students were
encouraged to preserve the overall rhythm, proportion, and character, while ensuring that the
design accommodated ergonomic and usability needs. The aim was to maintain a balance
between aesthetic expression and functional clarity which required careful decision-making
about how design features could be incorporated without disrupting the clay flow of the form.
Students therefore were required to analyze how the product would be held, operated, and
visually perceived by applying ergonomic and compositional principles to refine transitions
between functional zones. The clay material allowed them to easily add or remove details, test
surface confinuity, and evaluate the visual hierarchy of design components through direct
manipulation. As students refined their forms, they observed how early expressive forms could be
adapted into more logical product configurations. The physical nature of clay made this process
highly interactive, as each adjustment enabled clearer evaluations of balance, usability, and the
overall consistency of the design.
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Figure 2. Example of clay form refining into logical walkie talkie design by
Semester 1 Students in Diploma in Industrial Design Technology

By the end of this phase, students produced refined clay models that represented a transition
from open-ended ideation to purposeful product form development. These outcomes formed
the basis for the next phase, where the refined clay forms would be visually franslated into
detailed sketches for further analysis and presentation.

Phase 3: Form Refinement & Sketch Translation

In the final phase, students transitioned from physical clay modelling to visual refinement
and sketch translation. Based on their refined clay models, each student produced a series of
sketches to communicate the final form as a design concept. The goal of this phase was to
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franslate the three-dimensional understanding gained through physical exploration into detailed
visual representation, allowing students to analyze and refine their ideas through drawing.
Students began by observing their clay models from multiple angles to identify the most effective
viewpoints for capturing the product’s proportion, silhouette, and interface layout. Using these
observations, they developed orthographic and perspective sketches, highlighting key design
details such as surface curvature, component integration, and ergonomic handling. Throughout
this process, students focused on maintaining continuity of form, ensuring that the visual
language of the sketches reflected the physical fundamental of the clay model while achieving
higher design clarity.

Students also re-evaluated earlier design choices by comparing physical forms and
drawings with the corresponding sketches to ensure that functional considerations, such as
button placement, handle comfort, and display visibility, aligned with both usability and the
intended formal language. Through sketching, they learnt how to integrate creative expression
with practical design logic, transforming abstract clay shapes into visually coherent and
functionally meaningful product concepts.

Participant B Participant C
K//\GE(PLORAT 10N FORA EXPLORATION

Participant D Participant E

Figure 3. Example of Form Refinement & Sketch Translation by Semester 1 Students in Diploma in
Industrial Design Technology

Redrawing their clay models encouraged students to critically consider proportion, usability, and
composition, which helped them understand the connection between their material
understanding and visual representation. By the end of Phase 3, students had completed a
consistent physical to visual ideation cycle, progressing from clay exploration to refined sketch
visualization. This process significantly improved their technical drawing skills, design reasoning,
and self-reflective ability. It also illustrated how physical ideation can effectively support visual
development in early design education.
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4, Discussion and Findings

The findings are presented according to three themes identified during the coding
process: (1) exploration of unconventional forms through clay sculpting, (2) translation of subject-
matter inspiration into structured form language, and (3) influence of physical modeling on
students’ design reasoning and sketch refinement. These themes reflect consistent behavioural
patterns observed across the selected participants and demonstrate how clay sculpting
supported creative ideation beyond descriptive outcomes. They also align directly with the
study’s aim of understanding how physical ideation contributes to form development among
beginner industrial design students.

Exploration of Unconventional Walkie-Talkie Forms

Traditionally, walkie-talkie designs are standardized, characterized by rectangular
profiles, symmetrical structures, and functional but predictable layouts. To challenge these
conventions, students were encouraged to draw form inspiration from natural, organic, or
everyday sources such as shells, insects, leaves, or mechanical components. This strategy aimed
to disrupt habitual thinking and encourage varied form exploration, a main indicator of creative
ideation in early design education. Through physical engagement with clay, students were able
to reinterpret these inspiration sources into abstract yet recognizable product forms. Since there
were no pre-made templates, they could think through touch instead of fixed visual ideas. The
malleable nature of clay encouraged continuous adjustment, leading to spontaneous form
discovery and expressive variations. This physical interaction helped students to focus on how a
product could feel in the hand rather than simply how it should look.

Participant A, for instance, began with a spherical clay form combined with a water drop shape.
However, after experimenting with water drop shape clay form, the final concept evolved into a
geometric, water drop inspired walkie-talkie featuring integrated curvature and ergonomically
designed hand-grip zones (see Figure 4).

0 * é Subject Matter
(24 = — o] - m
. Clay Form Exploration
L .l | l i l]f E Selected Clay form incorporating the
F [ . ‘ walkie talkie feature

Figure 4. Participant A form development from water drops shape subject matter

The results show that clay modelling allows students explore three-dimensional shapes without
being limited by how they usually sketch or come up with ideas digitally. Table 1 below presents a
comparison of selected student outputs before and after the clay sculpting phase. It shows how
their designs changed in terms of shape, originality, and abstraction. The comparison further
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illustrates how physical modelling enabled students to diverge from conventional outlines and

produce more expressive form variations.

Table 1. Comparison of Student Clay Form Outputs, After Clay Sculpting Phase and Sketch

Translation
P?"“ Inltla[ CIGY Form Clay Influenced Forr.n Sketch Translation Main Observation
cipant Direction Outcome (After Sculpting)

Form inspired by a water
droplet was maintained,
but adjusted vertically in
the sketch for better
ergonomic grip

Spiral layer inspired by the
subject matter was
refined as a button
grouping zone; surface
texture was intentionally
smoothened in sketch for
a cleaner form finish.

Leaf-inspired surface and
texture cues were
retained, particularly in
the button zone, showing
clear translation of subject
inspiration into functional
detailing.

Reoriented “pebble”

D “4 : ‘ -\ form, improving balance

T ‘ ‘ (“f ¢! and proportion through

8- il L“‘J “1\ symmetric abstraction.

ONi'VILE.il > 5'3.%
TRVIEW
FORA  EXPLORATION
| Guitar shape inspired

silihouette was selectively
E retained and modified to

suit functional zones,
balancing abstraction
and usability.
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Integration of Subject Matter as Form Inspiration

Most students successfully extracted design elements such as surface texture, rhythm, or
form base from their chosen subject matter. This process helped students visualize forms
differently, using inspiration from nature, objects, or animals to define both structure and
aesthetic. Translating 2D references intfo 3D clay studies made the influence of the subject matter
more tangible and traceable in their final design. For instance, Participant A’s inspiration from a
water droplet led to a vertically stretched, organically contoured model that emphasized fluidity
and ergonomic grip. Participant C retained the leaf’s surface texture and contouring to define
both the device’s visual identity and the placement of interactive elements such as buttons.
These transformations indicate that subject matter served as more than just aesthetic reference it
was used strategically to inform proportions, orientation, and the interaction layout of the final
product. This demonstrates that students were not merely imitating visual references but actively
abstracting and reinterpreting form signs into functional product logic. This process reflects an
embodied ideation approach, where understanding of form develops through direct hand
manipulation and material feedback.

The integration of subject matter as a source of form inspiration played a significant role in
guiding students toward more impactful and meaningful design outcomes. Instead of beginning
with conventional geometric templates or existing product archetypes, students were
encouraged to reinterpret visual and structural characteristics from chosen reference subjects
such as animals, plants, tools, or natural formations and translate them into product form ideas.
This process aimed to enhance creative thinking by connecting observation, interpretation, and
abstraction, which are essential components of ideation in industrial design education. Through
this approach, students learned to view the world around them as a continuous source of design
possibilities. The exercise focusses on how to think and look like a designer. It teaches you how to
take basic things like form, proportion, and movement from everyday things and turn them into
useful product features. For instance, the curvature of a leaf might inspire a gentle ergonomic
contour. Such analogical thinking enhances conceptual depth, enabling students to create
products that are both functional and visually appealing. The intfegration of subject matter not
only stimulated creativity but also helped students overcome early design fixation. By focusing on
conceptual transformation rather than replication, they became more open to experimentation
and more confident in generating unique ideas.

Impact of Clay Sculpting on the Design Process

The infroduction of clay sculpting as part of the ideation process significantly impacted
students’ approach and understanding of design development. For many first-year students, this
was their first experience working directly with a material that responded immediately to touch.
The clay medium encouraged a more exploratory and reflective design process, shiftfing focus
from producing perfect outcomes to learning through experimentation. This physical
engagement helped students to visualize and test ideas physically, allowing them to observe
form relationships and proportions directly rather than imagining them abstractly. The impact was
most visible in the students’ ability to franslate physical understanding into visual reasoning during
the sketching phase. Those who began with clay showed improved confidence in rendering
proportions and demonstrated greater sensitivity to form transitions and surface flow. Their
sketches exhibited clearer structural logic and more intentional placement of functional features,
indicating that physical ideation supported more informed visual decision-making. By first shaping
ideas in three dimensions, students developed a sense of form logic that guided their subsequent
sketches with both accuracy and expressive clarity.

From an educational perspective, integrating clay sculpting info the design process
demonstrated significant advantages in enhancing students' creative confidence and design
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reasoning. It changed the culture of the studio from one that focused on getting results to one
that focused on learning through the process, where making, observing, and thinking were all
equally important. This variation positioned the design process as repetitive rather than linear,
reinforcing the value of experimentation at the early stage. This change strengthened the main
point of this study that physical ideation is an important part of visual and conceptual
development in industrial design education.

5. Conclusion

The findings demonstrated that clay modeling encouraged students to explore
unconventional walkie-talkie forms beyond existing commercial designs. By integratfing subject
matter intfo their design process, students were able to generate original form directions with
strong conceptual meaning. The hands-on nature of clay allowed them to think visually, test
proportions, and physically engage with form development in ways that fraditional sketching or
digital tools could not offer. Moreover, clay sculpting supported exploration, promoted repetitive
critical thinking, and align the gap between abstract ideas and tangible outputs, fulfilling all three
study objectives. These outcomes indicate that physical ideation plays a crucial role in
developing early form sensitivity among beginner design students.

Based on these outcomes, several practical recommendations are proposed for design
instructors. Clay sculpting should be infroduced as a method to help students move beyond
passive visual referencing and encourage active form exploration. Facilitators are encouraged to
guide students in using subject matter as a creative stimulus to generate abstract and expressive
designs. Sufficient studio time should be given for students to experiment with multiple clay studies
before refining their final concept. Physical modeling can also be complemented with sketching
and digital visualization to support a balanced ideation process. Feedback discussions or short
write-ups should be encouraged to help students to analyze their thinking and decision-making
throughout the process. These teaching strategies can strengthen students’ understanding of
form development and support more intentional ideation behaviours.

While the study provides useful insight, further study is needed to deepen understanding of clay
sculpting’s pedagogical value. Future studies could compare the effectiveness of clay sculpting
with digital ideation tools, or employ structured evaluation methods to assess creativity, originality,
and usability. Long-term investigations could explore how hands-on ideation methods influence a
student’s growth over mulfiple semesters. Moreover, applying this method across different
product categories such as lighting, furmniture, or wearable technology may help evaluate its
versatility in various design contexts. Finally, cross-disciplinary or collaborative approaches
combining clay sculpting with other creative practices may open new opportunities for
expanding ideation strategies in design education. This study contributes to industrial design
education by demonstrating that clay sculpting functions as both a form-making exercise and a
structured ideation method. It enhances creative risk-taking, supports abstraction from subject
matter, and strengthens students’ ability to transition from physical exploration to sketch-based
refinement.
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