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Abstract 
Teaching of models for sustainable action must be present at any training stage. However, it is 
necessary to assess appropriate educational approaches for undergraduate students, since students 
can generate viable solutions, articulating agents of public and private sectors. The possibility of 
relating business, government, Non-governmental organization (NGOs), communities from university, 
allows students to develop systemic view of reality and possibilities to influence as future responsible 
citizens. In this article, study case is addressed to educational experience development in 
undergraduate Industrial Design students, developing experience based on the design of Do It 
Yourself (DIY) materials. The DIY phenomenon is based on the use of existing waste in the 
environment, where new materials are manufactured. In addition, the use of organic binders is 
suggested, which favors degradation and reduce health risks for users. The objective is to train 
students in the use of methodological, project and management tools, which allow them to take action 
that favor sustainability. The theme of DIY materials design is an opportunity, as it provides a broad 
and diverse point of view. Through knowledge transfer with emphasis on experimentation, exploration, 
and territory assessment, students become aware of reality. 

The methodology focuses on the design of new materials and sustainable processes, developing 
gradual and iterative phases, based on: 

1 Exploration of context and opportunities; 
2 Product briefing proposal (new material); 
3 Conceptual design of new materials; 
4 Definition of design components and manufacturing processes of new materials; 
5 Production; 
6 Application planning. 

Results are materials elaborated based on household waste, exemplified with prototypes made of 
organic husks, with findings associated with technique, compatibilities between types of waste, new 
materials characterized in the laboratory and application catalogs. Stimulation to exploration and 
curiosity is achieved in students to venture into this innovative theme that enhances social 
responsibility. Based on this experience, the conclusions in the educational field are positive, since 
students undergo a methodological process in which they address a topic with high potential to 
integrate improvements in waste management systems, opening new fields of development for 
industrial design based on the circular design. 
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1 INTRODUCTION 
The concern and growing interest in issues related to our damaged ecosystem and the set of 
problems and challenges that make up the planetary emergency situation [1, 2] has spawned a large 
number of initiatives in the agendas of all nations and international organizations [3] to promote 
awareness of the importance of sustainability [4]. The universities should have the responsibility in 
educating ethical-social environmental values that develop responsible attitudes and behavior in 
students to prepare them for informed decision-making [5]. Universities have tried to promote the 
integration of these contents as a fundamental part of higher education [6] in the current formation of 
the undergraduate students in the various disciplines. The universities have been incorporating in their 
study plans, subjects linked to ethics, sustainability and social responsibility. As a whole, these are 
delivering the understanding and the bases to generate ecological awareness in students [3, 7] 
towards the formation of a future professional committed to their environment. To promote sustainable 
awareness, it is important that local authorities are involved and education programs are defined 

Proceedings of EDULEARN19 Conference 
1st-3rd July 2019, Palma, Mallorca, Spain

ISBN: 978-84-09-12031-4
10159



based on priorities, particular characteristics and local cultural identity [8], around minimizing 
environmental deterioration. The promotion of waste segregation among the inhabitants of the area is 
essential since education is combined with practice. The success of waste segregation depends, in 
large part, on the attitude of society [8, 9], so that children imitate it. 

The experience referred to in this text is based precisely on reusing materials that were discarded [10], 
which are available in abundance in the local / regional environment, for the creation of new materials. 
The challenge proposed to the undergraduate students of the Industrial Design career consisted in 
designing self-produced materials, taking advantage of the identified and classified waste, collected 
from the productive, domiciliary and natural context of the Bío-Bío region of Chile. 

The objective is focused on guiding design education with social responsibility, in order to introduce a 
sustainable awareness, integrating new strategic tools in design management. 

At the same time, as a method of development of new material, the practices of Do It Yourself (DIY) 
have been used, which allow for more free exploration and experimentation with the waste. This 
provides a valuable perspective on this material [11] and its possibilities. Being able to do this type of 
practices, relate to the production of identity, learning through teaching, user-level techniques, etc., 
and transpose themselves into communities and collectives [12, 13] that, regardless of highly 
technological equipment [14]. ], could make their own materials, offering the opportunity to achieve a 
positive social change [15]. 

On the other hand, when recycling the value in the discarded product is discovered, allowing the 
products to acquire a longer useful life, a second use, greater utility and more value [16]. This fulfils 
one of the fundamental purposes which is to convert waste into a valuable, innovative material. Also 
generator of experiences and exalted emotions [13, 17] in users, experiences and emotions that be 
more intimately related to social practices [18]. 

This is how products re-enter the economy after use and do not end up as waste; this implies having a 
more durable design or ensuring that materials can be recycled closed at the end of the use cycle [19]. 
For design, a circular economy (recycling) replaces the idea of end of life [20]. Moreover, it has been 
considered as an "industrial system that is restorative or regenerative by intention and design" [21, p. 
8]. 

Everyday life is surrounded by products that assist and facilitate the usual activities, evidently being 
made with materials. The material meets people's needs and contributes to the improvement of cities, 
with more and better features [22], offering new possibilities for interaction [18], for which work has 
begun to investigate how to carry out material explorations. in more initial stages in the design process 
[23]. The materials can be considered as the essential component in the task of shaping the products, 
whose specific problem is managed by the designer to give presence to the object and be able to 
perform functions, being the material, with its properties [24], which It ultimately influences the design 
of the product and is the legitimate generator of innovation. Due to the significance of the material, 
they must be selected more responsibly, from an integral point of view regarding their conceptual 
phase, observing the perspective of the sensory experience perceptible in them, through the 
physiognomy and the meaning they radiate [25]. 

2 METHODOLOGY 
As described above, the materials can be designed and from different genesis, that is, with virgin raw 
materials, with waste, waste or recycling, or with a mixture of both. In this process, the classic design 
model of product design participates, therefore it can be part of the pedagogical formation of the 
students, as well as of their future professional performances. Currently, in the educational context, 
there are insufficient teaching programs dedicated to the design of materials. The third year 
undergraduate students in Design have been integrated for this pedagogical experience, introducing 
as a theme to be developed during the semester, the design of self-manufactured materials (Diy), 
based on waste and recycling. The purpose of this exercise is also to generate an environmental 
awareness of appreciation and respect for their environment and the territory they inhabit. With the 
aim of reusing materials without destination, which only increase the volume of waste in the context. 
As part of the traditional creative process, material design could be placed at the stage of strategic 
definition. It is because of its importance in the economic, productive and environmental impact, but 
mainly for its valuable contributions in the creation of new products. 
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To carry out the academic assignment, the students developed progressive and iterative stages, 
supported by: 

2.1 Exploring the context and opportunities 
It begins with the observation of the macro territorial context in relation to its natural resources, types 
of industries, trade, urban and rural sectors, in order to obtain a definition of the types of waste 
abundantly found, to qualify and quantify them according to their origin, composition and potential, 
analysing their perspectives to be reused and applied in new materials. 

Table 1. Waste Classification. 

ORGANIC WASTE INORGANIC WASTE 

Kingdom Vegetable  Kingdom Animal Natural  Synthetics 

Seeds Eggshells Stones Plastics 
Leaves, branches Hairs, skin Clay Packaging 
Orange peels Bones Sand Glass 
Walnut shells Wool Shells Metals 
Cotton  Ceramics Fabrics or fibers 
Seaweed  Salt Beverage cans 
Wood, cork   Egg boxes 

2.2 Proposed product briefing (new material) 
At this point the waste with which it will be worked has already been selected, subjecting it to a 
meticulous analysis in search of its strengths and opportunities, a process in which it is explored, 
tested, examined, this raw material chosen, which arise the attributes and exclusive qualities that are 
going to be respected in the design and proposal of the new material, the new features, which on the 
one hand come to meet the needs of use and function and on the other hand those that please the 
appearance emotional of the user. 

Both aspects considered validate through methods to confirm that the material meets both 
expectations. 

2.3 Conceptual design of new materials 
This aspect is defined by a sensitive-intuitive personal observation process, related to what sensorially 
communicates the material intervened, in the generation of a concept that ideologically defines the 
proposal of each new material. This experiential observation process can be focused on the analysis 
of nature as a reference for the design of the material, can also use the user experience and 
perceived quality, bionic to transfer virtues and essences from the natural, as well as carry out user 
studies that involve functions and emotions. 

2.4 Definition of design components and manufacturing processes for new 
materials 

Currently there is a wealth of information that can be accessed freely to have a broad understanding 
of how to approach the configuration of the new material, such as collaborative knowledge, 
dissemination about how to reuse and recycle, open source techniques, the formulas to create 
materials and instructions on home production processes, among others, in addition to the impact it 
could produce in a sector of the population. 

Within the process of self-production, the tangible and intangible capacities of waste must also be 
integrated, carrying out a series of tests and trials associated with the search of formats, affinities of 
techniques and aesthetics, production processes at the user level; in addition, of the multidisciplinary 
work to obtain viable original results. 
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2.5 Production 
The elaboration stage is carried out according to the type of waste that has been selected since this 
depends on the way in which the most appropriate production process is approached. 

Previously the waste has been prepared to be manipulated, following some steps that can be generic 
to the waste such as: wash, dry, cut, grind, grind, fray, mix, dye, paste, apply heat or cold, press, size, 
laminar, polish, sand, etc., all of them with manual processes and with simple, domestic techniques, 
without the use of technology. In the case of the use of binders, it is advisable to use adhesion 
techniques based on heat or organic glues, to favor degradation and reduce risks to the health of 
users. 

2.6 Planning of the application 
The material already formed is given a final format, according to its own qualities and characteristics, 
for example, modules, blocks, sheets, boards, profiles, plots, to be subjected to a sensory analysis 
procedure and physical-mechanical tests, whose Results are ordered in technical sheets that expose 
the qualitative features and their properties in order to guide their possible application. 

Table 2. Data sheet. 

Material name 
 Format 

 
Property 

module block sheet board profile frame 

Sensory 

brightness       
odor       
taste       
color       

Physical 
Chemical 

T° superficial       
oxidation       
conductivity       
isolation       

mechanical 

hardness       
elasticity       
Non-stick       
plasticity       
ductility       

ecological 

toxicity       

recyclable       

biodegradable       

reusable       

In the characterization of the new material, in a strategic-collaborative approach, design, science, 
engineering, and informatics have come together to work together in the common interest of 
discovering attractive and original uses for the new material and thus formulate a definition that 
integrates the functional, technical, productive, technological and environmental aspects of the 
material. 

3 RESULTS 
The proposed methodological framework, to introduce through the experience of material design, in 
students a sustainable awareness, on the one hand, has allowed to understand the life cycle of a 
material and how it can be prolonged by reducing waste in the environment, and on the other hand, to 

10162



contrast different elaboration patterns, according to the type of waste, depending on how the waste 
material communicates the way of approaching it and the intuition that leads the experience. 

The sensory analysis, user experiences and physical-mechanical tests, result in the creation of a 
complete technical file that includes the physical-sensorial-aesthetic description of the material 
obtained and the detailed explanation of the production process so that the experience can be 
transferred and reproduced by any person or community, without requiring a sophisticated 
technological complement. 

The creation of Diy materials at a domestic or community level can bring both economic and 
ecological benefits, an opportunity to reduce pollution levels, managing as a collective home or local 
waste, according to the projections of its reuse and strategies to conceive new interpretations of 
waste. 

The development of this experience has implied a transforming character in the exercise of training of 
the discipline, transposable in addition to the labor field, creating significant experiences of singular 
materials, at the same time generating innovation for their own projects from a renewed material 
perspective. It is thus also to introduce the change in environmental sustainability awareness in an 
empirical way, in the student, who is incorporated more deeply into living it and developing it with a 
future vision of social innovation. 

4 CONCLUSIONS 
A new pedagogical opportunity has been opened in this exploration experience with self-produced 
materials, Diy, where the students came into deep contact with emotions and sensory relationships, 
which motivated their commitment to the process of understanding and creating new material in 
gestation. 

By living this practice, skills and creative intuitions were evidenced, as well as, the understanding of 
the environmental, economic and social benefits of this emerging phenomenon was awakened, Diy, to 
further establish an awareness of respect and preservation of our ecosystem One more reason why 
this type of teaching should be integrated into the curriculum as an impulse for the generation of 
professionals more committed to our territory. 

Other aspects were appreciated in the experience, how the recovery of waste to be used is integrated 
into the circular economy model, where the components have a second useful life in the economic 
context and the awakening to responsible cooperation towards an inexperienced and ignorant 
community in the issue of waste generation and management, whose benefit is reflected in lower 
spending on the production of highly technician new materials. 

In their performance, designers must incorporate the practice of creating with Diy techniques, because 
a new line of research and exploration in the labour field is deployed with a more sustainable focus on 
their performance and an opening to new ventures and ideas of business, in increasingly complex and 
changing scenarios 

Reduce, reuse and recycle, concepts that are seen on a daily basis, but that are rarely practiced can 
minimize the use of non-renewable resources, reduce the dependence of developed countries on 
imports of raw materials, reduce the demand for energy to produce, as well as emissions caused by 
production and use of materials. 

The exuberant appearance of material libraries in the world, has allowed a more democratic 
connection and a massive approach to the world of materials, not only directed to professionals but to 
the general public, exposing in a single place a wide variety of usable materials, that many Sometimes 
they come from Diy practices, both to make them known and to explore them or as a different 
selection alternative to the materials that come from the industry. 

The exposed exercise, reaffirms that the materials can be self-made without the need for a 
sophisticated installation, or a complex laboratory, the home, the kitchen, can be transformed as a 
simple laboratory, in which fantastic materials can be created with an emotional value and a unique 
functionality, it simply requires creativity and imagination to reuse and sustainably sustain the 
environment that welcomes us. 
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