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Selection and categorization of materials to
support design education

Selecao e categorizacao de materiais como apoio ao
ensino em design

Lauro Cohen'

ABSTRACT

The complexity of the projects and the diversity of possibilities regarding the use of materials, processing
methods and social, economic, environmental and cultural implications broaden the designer’s scope
of activity and highlight the multidisciplinary character of the area. In order to relate these contexts
to the teaching and learning opportunities in order to shorten the distance between the professional
and the materiality of the object, this paper seeks to reflect on the designer’s professional practice and
understand how his academic training is built, which serves as a foundation for the training of creative
thinkers, capable of analyzing and proposing solutions to complex problems. To retrieve an empirical
contact with the materials, we analyze the application of Project-Based Learning (ABP) in the discipline
of Materials and Processes V at the State University of Minas Gerais, within a teaching internship expe-
rience. ABP was selected to engage students in the resolution of real challenges in order to develop a
catalog of materials, reversing the traditional dynamics and positioning them as the curators and active
producers of knowledge. The results demonstrate the effectiveness of this approach in connecting the
curriculum to the interests of students, and this can be seen in the curatorship of 31 different subjects.
The requirement of technical research, rigorous categorization, and indication of creative potential rein-
forced autonomy and critical thinking, despite initial difficulties in coordinating these elements by the
students. It is concluded that the experience can be seen as a creativity motivator, and the consolidated
catalog is established as a collective, authentic and valuable resource for the educational process.

Keywords: Project-based learning. Material library. Active methodologies. Curation. Creativity.

RESUMO

A complexidade dos projetos e a diversidade de possibilidades quanto ao uso de materiais, formas de
processamento e implicacées sociais, econémicas, ambientais e culturais ampliam a drea de atuacao
do designer e evidenciam o carater multidisciplinar da drea. Ao atrelar esse contexto as oportunidades
de ensino e aprendizagem para mitigar o distanciamento entre o profissional e a materialidade do
objeto, o presente artigo busca refletir sobre a atuacdo profissional do designer e compreender como
se constrdi sua formagdo académica, servindo de alicerce para a formacdo de pensadores criativos,
capazes de analisar e propor solu¢ées para problemas complexos. Para resgatar o contato empirico
com os materiais, analisa-se a aplicacdo da Aprendizagem Baseada em Projetos (ABP) na disciplina de
Materiais e Processos V, na Universidade do Estado de Minas Gerais, em uma experiéncia de estagio
docéncia. A ABP foi selecionada para engajar os alunos na resolucdo de desafios reais ao desenvolver-
em um catalogo de materiais, invertendo a dindmica tradicional e posicionando o estudante como
curador e gerador ativo de conhecimento. Os resultados demonstram a eficacia da abordagem em
conectar o curriculo aos interesses dos alunos, revelada na curadoria de 31 materiais diversos. A ex-
igéncia de pesquisa técnica, categorizacdo rigorosa e indicacdo de potencial criativo reforcou a au-
tonomia e o pensamento critico, apesar das dificuldades iniciais de articulacdo por parte dos discentes.
Conclui-se que a experiéncia atuou como um impulsionador da criatividade, e o catdlogo consolidado
estabeleceu-se como um recurso coletivo, auténtico e de valor perene para o processo educativo.

Palavras-chave: Aprendizagem baseada em projetos. Materioteca. Metodologias ativas.
Curadoria. Criatividade.
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INTRODUCTION

The accelerated transformations of the XXI century will introduce new and
complex demands for higher education, especially in the field of Design. In a world
that is increasingly feared by technology and global desirability, such as sustainabil-
ity and social responsibility, we hope future designers will not only be creators of
form, but rather agents of innovation capable of conceiving solutions that consider
the entire life cycle of the product (Samaniego, 2024).

Education must not be based on mere transmission of technical content,
focusing on the formation of creative and flexible thinking, with a high capaci-
ty to resolve complex problems and collaborate in multidisciplinary environments.
This training of creative and innovative skills is of great help to ensure that Design is
one of the pillars of Creative Economy.

Historically, the product designer, frequently linked to the environment of
ateliers or smaller-scale factories, maintains an intimate and empirical contact with
the materials and the transformation processes. This tactile and visceral understand-
ing of the raw material (its resistance, texture and malleability) was a direct catalyst
for innovation (Nimkulrat, 2022). However, the era of mass production and indus-
trial globalization, combined with the complexity and diversification of exposure of
materials, such as new polymers and composites, resulted in a significant separation
between the profession and materials (Held, 2025). The specification of the material
is mainly mediated by technical documents and digital catalogues, resulting, many
times, in the schools being more conservative and less sensorial or creative, making
it difficult to fully integrate the technical and poetic dimensions of the materials in
the production process (Bak-Andersen, 2021).

To mitigate this pedagogical gap and address the depth of understanding
of the subject, material libraries emerge as an essential step forward in education
and learning in Design. These organized repositories, which can be physical, digital
or hybrid, can be seen as reconnecting or allowing learning with the sensorial and
technical universe of materials (Cohen; Santos, 2024). By allowing direct contact
and consultation of information structures that transcend the basic, materials func-
tion as laboratories of inspiration, fomenting intellectual curiosity and experimen-
tation, which are crucial for the development of imagination and cognitive flexibil-
ity (Dantas et al., 2017).

In this context, the use of an active learning methodology becomes impera-
tive to transform a simple consultation of material into a process of construction
of significant knowledge (Hawari; Noor, 2020). This article relates and analyzes the
experience of applying Learning Based on Projects (Project-Based Learning — PBL)
in the discipline of Materials and Processes for a degree course in Design. The meth-
odological study is based on the ability to actively engage someone in the search
and resolution of a problem for an authentic purpose, which is the creation of a real
and useful path for an academic community (Miller; Krajcik, 2019).

The project encourages us to deeply investigate a raw material, inspired by the
cataloging structure of material libraries, to develop a material catalogue. By requiring
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thorough technical research, rigorous categorization and, above all, indications of
creative and innovative powers for the application of material, the experience gained
as demonstrated by PBL can be implemented as a powerful creative impulse.

DESIGN EDUCATION

Design education, in the context of the complexity and accelerated innova-
tions of the 215t century, demands that the educational process transcend the mere
transmission of content (Samaniego, 2024). By adhering to a traditional teaching
model, which Paulo Freire (2019) criticized as banking education, where the teacher
“deposits” knowledge in passive and receptive students, there is a risk of producing
adaptable but not transformative professionals. The pressing need is to develop cre-
ative skills, critical thinking, and autonomy for solving real and complex problems.

Historically, debates in the field have been excessively focused on the issue of
teaching. Within the pedagogical scope, there is a need to integrate projects and re-
search, professional practices, and cultural activities through the dynamics between
students and teachers. It is important that this reflects the skills and competencies
for working in the appropriate living conditions in Brazil (Cardoso, 2016). In recent
years, it has been essential to rebuild the curriculum, bringing in new methodolo-
gies and learning strategies, as an opportunity for the development of skills related
to investigations (Wang, 2024).

The training of designers in contemporary Brazil transcends technical software
skills and purely aesthetic notions, demanding the development of a robust set of
systemic competencies and critical attitudes to intervene in a complex social and
productive scenario (Mazzarotto Filho et al., 2023). Thus, the professional must be
an agent of transformation, mobilizing creativity and critical thinking to propose
innovative solutions that consider not only market viability, but also ethical and so-
cioeconomic implications, reflecting a commitment to sustainable development and
improving quality of life in the Brazilian context (Nobre; Martins-Fernandes, 2021).

Active learning methodologies emerge as an essential counterpoint to tradi-
tional pedagogy in design education. These approaches, which place the student at
the center of the process, stimulate engagement, collaboration, reflection, and ex-
perimentation, vital elements for the maturation of creativity (Li et al., 2024). In this
way, they provide learning environments that simulate professional reality, where
knowledge is not absorbed in isolation, but rather actively mobilized and construct-
ed to face concrete challenges (Ferreira; Santos, 2025).

MATERIALS EXPERIENCE

Among the factors that foster innovation in products, one is certainly the ap-
plication of a specific material for the configuration of these objects. The selection
of materials and production processes to compose a product is a crucial part of the
design project (Freire de Oliveira, 2022). During the process, not only the technical
properties and the final cost are determined, but also the aesthetic, sensory and
symbolic qualities of the artifact (Ashby; Johnson, 2013).
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For the development of innovative products that are consistent with their pur-
poses, the designer needs a broad spectrum of information about materials that
goes far beyond purely functional and mechanical data. It is crucial to master the
technical characteristics, such as strength, density and durability, the manufactur-
ing processes and the environmental implications, such as life cycle and recyclabil-
ity (Ferroli; Librelotto, 2024). Equally important are the intangible qualities of the
material, including its sensory attributes, such as texture, temperature, sound, and
odor, associative values, and expressive potential, which directly influence user ex-
perience and perception of product value (Held, 2025). The integration of these
diverse informational dimensions allows the designer to make strategic decisions,
transforming materiality into an element of innovation (Bak-Andersen, 2021).

In this scenario, material libraries fill the gap between theoretical knowledge
and practical experience, offering students the opportunity for physical and mul-
tisensory contact with a vast and organized diversity of materials (Cohen; Santos,
2024). By providing tangible samples and detailed information about their origins,
processes, and innovative applications, material libraries act as laboratories of inspi-
ration (Dantas et al., 2017).

Initiatives to create material libraries in Brazilian universities demonstrate a
diversity of focuses, ranging from technology to cultural appreciation. The State
University of Para (UEPA) Material Library, show in Figure 1, for example, focus-
es on offering tactile and visual interaction with samples, with the clear objective
of connecting academics and the general community to technical information and
production processes existing in the Northern Region (Cohen; Santos, 2024). In con-
trast, the Materioteca adopts a more social and cultural approach, creating a virtual
collection focused on materials and artisanal processes from Maranhao, recognizing
and making tangible traditional knowledge and local narratives (Farias et al., 2020).

Source: Cohen and Santos (2025).
Figure 1. Universidade Estadual do Para Material Library Space and Information Organization.

At the level of collaboration and national scope, the Materialize project stands
out as a network of material libraries connecting institutions such as the Universidade
de Sao Paulo (USP), the Universidade Federal do Rio Grande do Norte (UFRN), and
the Universidade Federal do Espirito Santo (UFES), focusing on the development
and sharing of digital and physical collections. Materialize, show in Figure 2, aims
to catalog regional materials and new materials resulting from academic research,
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reinforcing the university’s role as a generator of applied material knowledge.
The detailed organization of these materials into groups and types is based on a
wide range of properties, from resistance and durability to recyclability and cost,
offering a robust and standardized database (Dantas et al., 2023).

Source: available at: http://materialize.fau.usp.br/. Accessed on: Feb 23, 2026.
Figure 2. "Materialize" platform interface.

The Ornamental Stones collection of the Academic Center of Agreste — CAA/
UFPE serves a dual function, serving both the academic aspect, by providing prac-
tical contact to students, and the commercial aspect, assisting Design, Architecture
and Engineering professionals in their project specifications (Pedrosa; Silva, 2024).
The Materioteca of the Universidade Federal de Santa Catarina (UFSC), linked to
the Department of Architecture and Urbanism, is divided into a traditional physical
collection and a virtual platform, where access to technical analysis and links on
sustainability are facilitated (Ferroli; Librelotto, 2024).

To maximize the pedagogical/project value, the categorization and organiza-
tion of information about the materials in detailed technical data sheets is crucial,
as these sheets report the experience with the raw materials. The data sheets go
beyond the manufacturer’s raw data, structuring the essential attributes for de-
cisions regarding the development of product projects (Mendonca et al., 2023).
The information layout should be clear, direct, hierarchical, and highly visual, inte-
grating high-quality photographs of the materials and their applications in context
(Pedrosa; Silva, 2024).

METHODOLOGY

This article adopts the format of an Experience Report, with a predominantly
qualitative approach, aiming to describe and analyze the effectiveness of PBL as
an active methodology applied in the Materials and Processes discipline (Hawari;
Noor, 2020). The project was divided into stages that mirror the PBL cycle, as shown
in Figure 3, beginning with the Initiation and Definition phase, where theoretical
concepts about materials, production processes, and the functioning of Material
Libraries were introduced, establishing the criteria for excellence and the final de-
livery of the discipline. In total, 48 students participated in the activity, divided into
31 groups.

Next, in the Research and Cataloging stage, the students, organized into
groups, carried out an in-depth investigation of a specific raw material. This re-
search required the structuring and completion of a detailed technical sheet,
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inspired by material library models, which went beyond the physical-chemical prop-
erties, demanding the inclusion of transformation processes, sustainability analysis
and, essentially, the exploration and indication of potential creative applications
and unconventional uses of the material. The final phase consisted of organizing
the technical sheets to compose a Materials Catalog.

Figure 3. Activity steps based on the Project-Based Learning (PBL) method.

The catalog, a tangible product of the project, was implemented as a digital
consultation resource, conferring authenticity and responsibility to the work of the
designers in training. For the elaboration of the article, the data analysis was based
on the students’ reports of the journey until delivery of the final product.

RESULTS AND DISCUSSION

The analysis of the results and the discussion about the implementation of PBL
in the Materials and Processes discipline revealed a significant change in the stu-
dents’ role in relation to the traditional interaction with information sources about
materials. In a standard context, such as a physical or digital materials library, the
designer is expected to act primarily in the material selection and product develop-
ment stage, seeking pre-existing information (Cohen; Santos, 2025).

However, the structure of this activity reversed this dynamic; students were
placed in a position that was actively responsible for the generation, research, and
curation of knowledge. This transition required the groups to go beyond mere cat-
aloging, requiring rigorous guidance from the teacher.

The teacher assumed a strategic role, providing essential methodological sup-
port on how to conduct searches and research efficiently, encompassing prospection
in scientific databases, critical analysis of supplier websites, and interpretation of de-
tailed technical materials related to the samples studied, establishing the basis for
the construction of the technical data sheets that make up the catalog. In contrast
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to an uncritical reception of content, the activity promoted a problem-posing and
dialogical educational experience, transforming the student from a receptacle of
technical information into an active subject, aware of their own learning process
(Freire, 2019).

The transition to this autonomous model did not occur without conflict, as
there was some resistance to abandoning academic passivity. Some students showed
disinterest in the new dynamic, expressing insecurity and the perception of being
‘lost’ when given such freedom of research.

This phenomenon can be understood as a reflection of the conditioning gen-
erated by the traditional teaching methods experienced in previous Materials and
Processes courses, where the delivery of pre-digested content and technical mem-
orization were the norm (Bak-Andersen, 2021). Overcoming this state of inertia re-
quired considerable adaptive effort, demonstrating that intellectual autonomy is
a gradual process that directly confronts the culture of pedagogical dependence,
demanding time for the student to understand their new role as the protagonist of
their own education (Nimkulrat, 2022).

The next step was the selection of materials to be investigated and cata-
loged, a process carried out by the student groups themselves. The result of this
phase was the structuring of a table that consolidated 31 distinct materials, cate-
gorized into classes, demonstrating the wide range of interests and the diversity
of thematic scopes.

In order to organize these in a didactic way, as illustrated in Table 1, the first
step was to understand the classification found in classic literature on the subject,
especially that which is indicated as basic bibliography for undergraduate courses,
such as the book Ciéncia e engenharia de materiais: uma introducdo (Callister, 2018).

Table 1. Selected materials divided by classes.

Material Class Selected and categorized raw material
Paricad plywood; Banana fiber; Cork; Amber; Bamboo; Gourd; Shellac;
Natural \ Y . . L
Sheep’s wool; Freijé wood; Parchment paper; Samalma; Pine.

Textile Neoprene; Pineapple Leather.

. Silicone; PLA+; Kevlar; ABS; Inner Tube Rubber; Polyester Film; HDPE;
Polymeric .

Epoxy Resin.

Metallic Silver; Gold; Tin; Magnesium Alloy (AZ31B); Steel; Aluminum; Nitinol.
Composite Bacterial Cellulose Paper and Eggshell; Epoxy Fiberglass Composite.

The choice reflected motivations that went beyond the technical scope, rang-
ing from an interest in cataloging cultural aspects of local raw materials, such as
gourds, to categorizing the results of research experiments from the university it-
self, such as bacterial cellulose paper and recycled eggshells. This variety of choices
attests to the potential of PBL to connect curricular content to real-world problems
and the personal interests of designers in training.

The students’ choices demonstrate a remarkable concern with different as-
pects of design and innovation. There were groups that actively sought to discover
technological solutions with advanced materials, envisioning their application in the
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context of design, as exemplified by a study of magnesium alloy. Others, in turn,
used the activity as an opportunity for creative exploration, choosing materials they
had never worked with before, such as porcelain, with the aim of developing an
innovative concept project.

This diversity of focuses, from sustainability and local research to high tech-
nology and experimentation, not only enriched the catalog with multidisciplinary
information, but also prepared students for the complexity of decision-making in
Design projects, where the selection of materials is influenced by technical, cultural
and market factors (Ashby; Johnson, 2013; Ferroli; Librelotto, 2024).

When analyzing the sustainability profile of the 31 selected items, a balance is
observed between the appreciation of biogenic alternatives and the persistence of
conventional high-impact materials. Approximately 40% of the sample was concen-
trated in the class of natural materials; however, the predominance of virgin or dif-
ficult-to-recycle materials is still noticeable in the polymeric and metallic categories.

This duality reveals that, although there is a conscious awakening of students
to circular materials, the vision of the designer in training is still strongly anchored
in market availability and the superior technical properties of polluting materials,
highlighting the challenge of fully transitioning to a selection of materials entirely
based on sustainability (Bak-Andersen, 2021).

After the introduction of theoretical concepts, students were guided to in-
ternalize this knowledge by developing templates for the technical data sheets.
This process was not limited to graphic aspects; the teams, in consensus sessions in
the classroom, debated and defined which information they considered most rel-
evant for the designer, culminating in the choice of the final model to be applied.

This active discussion reinforced the concept that the final product should go
beyond the physical-chemical properties, as advocated in the methodology. Figure 4
illustrates the diversity of technical data sheet models proposed by the groups.

The design of these fact sheets was directly influenced by the study of the
landscape of material libraries in Brazil, presented in this article and discussed in
class with the students by the professor. The students’ comments revealed a critical
appropriation of this knowledge, expressing what they considered most interesting
to incorporate into the proposal. While some valued the technical focus and the pre-
sentation of information in a direct and objective way, others highlighted the im-
portance of sustainability indicators, labels and consumption standards, or even
local approaches to raw materials. Figure 5 illustrates, through a graph, the infor-
mation that the students considered most relevant to the final product.

Stage 2 began with an individual study by the students, who based their work
on previously established references and research sources, such as databases and
technical materials. Later, the dynamics moved to the classroom, where the groups
could actively share the information collected and discuss their results, transforming
individual knowledge into a collective construction (Li et al., 2024).

To meet the depth required in the technical data sheet, the students had to
scrutinize the material’s life cycle, investigating the origin of the raw material, its
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transformation processes, its most important characteristics, and its potential ap-
plications. In this context, two active learning strategies were crucial: the critical
analysis of technical materials and supplier websites to extract raw data, as well as
the intergroup comparison of findings in the classroom.

Figure 4. Layout proposals developed by the students.
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Figure 5. Graph showing students’ choices regarding the most relevant information.

Based on the information collected and structured, the students were chal-
lenged to explore innovative possibilities for using the chosen raw material. As a
source of inspiration and validation, they could base their work on existing Design
projects that used similar materials, but which were not necessarily previously
known. This link between technical research and creative design closes the active
learning cycle, ensuring that the knowledge acquired is not merely theoretical, but
immediately related to the designer’s professional practice, reinforcing the authen-
ticity of the project according to the PBL method (Miller; Krajcik, 2019).

Stage 3 represented the crucial moment of sharing and socializing knowledge,
materializing the tangible product of the project. In the context of the discipline,
students not only organized the technical data sheets to compose the catalog, but
also presented the results of their research. The presentation and subsequent or-
ganization of the catalog reinforced the pillars of PBL, especially by transforming
individual knowledge into a collective resource (Hawari; Noor, 2020; Brigato, 2025).

This presentation served as a forum for discussion and validation of informa-
tion, allowing designers in training to share their findings on the origin, process,
and potential creative applications of materials. It conferred authenticity to the
work and promoted the exchange of views in Design with peers. The technical data
sheet for the Calabash (Lagenaria siceraria) exemplifies the research depth, which
integrated technical, sensory, and sociocultural aspects. The study covered essential
technical information but was enriched by the analysis of perceptual aspects such
as texture, touch, color, and shine. In line with the search for relevant attributes,
the product’s status as a renewable resource, its environmental responsibility, and
non-toxicity were highlighted.

The greatest difference, however, lay in the exploration of its cultural appli-
cations, citing, for example, its use as a percussion instrument in carnival groups
in Minas Gerais and in religious cults of African origin. This approach demonstrat-
ed the students’ ability to integrate Brazilian identity and anthropological context
in the cataloging of materials. Figure 6 illustrates the technical data sheet and the
applications of this raw material.
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Figure 6. Completed form and image of the raw material.

The research on banana fiber focused on its application in contemporary prod-
uct design projects and sustainability demands. The technical data sheet detailed
technical information and perception attributes (texture, touch, colors, and shine),
emphasizing its qualities as a renewable resource, potential for upcycling, and envi-
ronmental responsibility.

The highlight of the analysis was the proposal for its use as a sustainable sub-
stitute for polyester in upholstered furniture, aiming to combine the languages of
national design with the new perspectives of the decade. The material (Figure 7)
was valued for its properties as a breathable, flexible, soft, and smooth fabric, which
improve the user experience in different climatic conditions, in addition to its chem-
ical characteristics of resistance to grease, heat, and water, essential for durability.
This analysis demonstrated how the students exercised the designer’s vision to solve
current problems, honoring Brazilian identity and innovation.

The integration between knowledge of the subject matter and design prac-
tice positions Design as the central axis of Creative Economy. This model is based on
intellectual capital and creativity as main inputs (Dantas et al., 2017). When the stu-
dents select gourd or banana fiber, they are not just choosing a raw material, they
are approaching it as a strategic resource for generating immaterial value.

This strategic approach, which positions Design as the engine of Creative
Economy, is clearly manifested in the analysis conducted by the students on am-
ber, Figure 8. By investigating this material, it was possible to describe its superfi-
cial physical properties and explore the intellectual capital contained in its history
and bioactivity. The transition from matter to strategic resource occurs when the
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research identifies the immaterial value of the raw material, not only as an orna-
mental resin, but as an agent of well-being. Understanding analgesic properties ex-
emplifies how the designer, by mastering technical and scientific knowledge, adds
layers of therapeutic and cultural value to the final product.

Figure 7. Completed form and image of the raw material.

The final stage of consolidating the catalog involved a review and refinement
process under faculty supervision. After the initial delivery, the materials underwent
a detailed correction, which included the validation of bibliographic references and
technical textual review. To ensure visual uniformity and clarity of information, stu-
dents made final adjustments strictly linked to the established standard for techni-
cal data sheets, ensuring that the diversity of materials was presented in a cohesive
and professional manner in the final document.

The primary expectation is that the generated material will serve as a founda-
tion of practical support for students throughout their training and, above all, in their
professional work in the field of Design. In parallel, it is expected that the result, illus-
trated in Figure 9, will be a rich source of consultation for other students, researchers
in the field, and professionals, fostering the dissemination of the educational process.

After the course, a survey conducted by the teacher regarding the feedback
and effectiveness of the actions, revealed that the students perceived a real gain in
their autonomy, valuing the freedom to direct the focus of their studies to topics
of personal interest. As a suggestion for improvement, the students indicated that
the activity would be even more beneficial if the research of materials were directly
linked to the development of an original product, strengthening the link between
design theory and practice.
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Figure 8. Completed form and image of the raw material.

Figure 9. Images from the catalog cover, a result of the course.
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Despite the positive results, the experience revealed challenges inherent in the
implementation of active methodologies, such as a disparity in the pace of learning
and a difficulty of some groups in filtering excess information in digital databases.
The main limitation observed was the time barrier — the density of research re-
quired to fill out the detailed technical sheets competed with the schedule of other
courses, which may explain the students’ desire to combine this investigation with
the development of an original product.

To provide greater transparency and security to the process, the evaluation cri-
teria went beyond the final result. The evaluation considered the rigor in prospect-
ing sources, the ability to critically synthesize information in technical data sheets,
and the collaborative engagement in discussion sessions, ensuring that individual
progress and investigative effort were valued as much as the delivery of the catalog.

This analysis of student perception, combined with the practical challenges re-
ported, shows that the construction of autonomy is directly linked to the methodologi-
cal structuring of the discipline. By mirroring the initiatives of real material libraries, the
activity not only taught “what materials are,” but also “how to investigate and decide”
about them, preparing the student for the complexity of professional decision-making.
To summarize how this teaching experience is anchored in the contemporary landscape
of material libraries and in the systemic training of the designer, Table 2 relates the ini-
tiatives consolidated in the literature with the practical actions developed.

Table 2. Relationship between the practices of material libraries and pedagogical activity.

Initiatives in
Material Libraries

Application in
practical activity

Contribution to Education

Cultural and regional appre-
ciation (Farias et al., 2020)

Selection of materials such
as gourd (used in carnival
floats) and banana fiber

(national design)

Development of perspecti-
ves on Brazilian resources
and a strategic view of
raw materials

Cataloging and standardiza-
tion of information (Dantas
et al., 2023)

Creation of unified tem-
plates and organization
of 31 materials into classes
(natural, metals, polymers,
and others)

Stimulation of scientific rigor
and the systematic organiza-
tion of technical information

Multisensory approach
(Cohen; Santos, 2025)

Inclusion of perception
attributes in the data
sheets (touch, shine,
texture, and odor) for
designer evaluation

Raising awareness of intan-
gible qualities and the user
experience with the object

Focus on environmen-
tal sustainability (Ferroli;
Librelotto, 2024)

Life cycle analysis, toxicity,
and upcycling potential of
the selected samples

Development of a cri-
tical and ethical awa-
reness of the project’s
environmental impacts

Innovation and technology
(Pedrosa; Silva, 2024)

Research on advanced ma-
terials such as magnesium
alloy, pineapple leather,
and composites

Connection between techni-

cal-scientific knowledge and

the prospecting of innovati-
ve solutions

Digital and collective access
(Dantas et al., 2023; Ferroli;
Librelotto, 2024)

Implementation of the
digital catalog as a
consultation resource

Transition of individual
knowledge into a stra-
tegic resource of the
Creative Economy
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Furthermore, the application of PBL in the discipline proved to be an impera-
tive tool for the construction of meaningful knowledge. By transforming individual
effort into a collective and lasting resource, the project ensured the authenticity
and professional relevance of the work, establishing a foundation of practical sup-
port in connecting materials theory to the complex and multidisciplinary demands
of contemporary design. Figure 10 illustrates these relationships.

Figure 10. Contributions of the selection and categorization of materials through project-
-based learning.

Beyond its current function, the project paves the way for continuity and ex-
pansion initiatives. The material generated has high potential for integration with
collections, projects, and studies under development in various research centers and
different Design Schools, acting as a link between the academic production of the
discipline and the broader ecosystem of research and innovation in Design.

The transition from a pedagogical artifact to a public consultation resource for
other students, researchers, and designers poses the challenge of the technical re-
liability of the catalog and a possible database of the educational institution. Thus,
while the classroom experience focused on the student’s learning process in the dis-
cipline, it is understood that external availability requires rigorous data processing.

Therefore, this includes the need for final faculty curation to mitigate possible
inconsistencies in the technical data sheets produced by students in training and
the implementation of a metadata structure that allows the resource to be interop-
erable with other material databases. Some of the requirements include peer or
expert review before publication; the data sheets must undergo a technical review
to ensure that the described physicochemical properties are correct and referenced
by standards such as ABNT, ASTM, or ISO.

As with the data sheets presented, each piece of technical data must be linked
to a bibliographic source or original manufacturer’s data sheet, allowing the re-
searcher to deepen the consultation in external sources. Another relevant point
raised after completion of the activity is the inclusion of the collection date, in which
each sheet must contain the date of the last update. The opportunity to systematize
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the experience and publish its results will guarantee advances in the classroom and
other environments.

FINAL CONSIDERATIONS

This experience report reiterates the relevance of the PBL methodology for con-
temporary Design education. PBL not only rescued intimate and empirical knowledge
of raw materials, mitigating the pedagogical gap generated by industrial complexity,
but also ensured that the final product was an authentic and useful resource for the
community. The Materials Catalog, by integrating technical, sustainable, sensory, and
cultural data, proves its effectiveness in developing systemic skills and critical attitudes
that are essential for working in the complex Brazilian productive and social scenario.

The main contribution of this work lies in its applicability and potential for
expansion in the area of teaching and research in Design. For future work, it is sug-
gested that the catalog be continued and expanded, incorporating new raw mate-
rials and technologies, in order to guarantee its continuous updating and relevance.

Another suggestion is to carry out longitudinal case studies, monitoring the
impact of this digital resource on the choice of materials in students’ final course
projects, measuring the correlation between active curation and innovation in prod-
ucts. The PBL method detailed here can serve as a pedagogical model for other dis-
ciplines of a technical-creative nature, replicable in different Design schools in the
national and international context.

In this way, the project does not end in the classroom; it becomes an active link
between local academic production and the broader ecosystem of research and in-
novation in Design, reinforcing the role of the university as a generator and curator
of applied material knowledge. It is expected that this initiative will inspire and facili-
tate strategic decision-making regarding materials by future professionals, promoting
more conscious, creative choices aligned with the global challenges of sustainability.
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