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ABSTRACT

In the current scenario, companies wishing to remain competitive
must invest in innovation, not just in a technological and/or procedural
way, but providing products that improve experiences for users/ consu-
mers, resulting in a growing demand for design professionals who do
not always have in their educational paths the stimulus for the develo-
pment of required competencies and skills. Supported by concepts of
design-driven innovation, this proposal presents a didactic methodology
based on Rampino s Innovation Pyramid, having as target professors of
product design graduation courses, suggesting resources and didactic
strategies to assist the teaching of innovative products development and
to promote discussions on this topic.
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RESUMO

No cenario atual, empresas que desejam manter-se competitivas de-
vem investir em inovacdo, nao apenas tecnoldgica e/ou processual, mas
proporcionando produtos que gerem experiéncias para 0s usuarios/consu-
midores, resultando em uma demanda crescente por profissionais de de-
sign, que nem sempre tém em seu percurso educacional o estimulo para o
desenvolvimento das competéncias e habilidades requeridas. Pautada em
conceitos de inovacdo guiada pelo design, esta proposta apresenta uma
metodologia didatica com base na Piramide da Inova¢do de Rampino, con-
siderando como publico-alvo professores de projeto de produto de gradu-
acdo em design, sugerindo recursos e estratégias didaticas para auxiliar no
ensino do desenvolvimento de produtos inovadores e promover discussdes
sobre esta tematica.

PALAVRAS-CHAVE

Piramide da Inovacdo. Ensino de Projeto de Produto. Inovagao

Guiada pelo Design. I
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1 Introduction

As product innovation has become the focus of companies from va-
rious segments worldwide, seeking to gain the preference of consumers
in markets in constant transformation, meeting demands with innovative
means and results requires collective effort to transform opportunities,
ideas and problems into innovative products (VERGANTI, 2009, 2013).

Gradually companies are realizing that innovation derived from phy-
sical attributes and technological applications in the product or produc-
tion process "[...] is not necessary for future markets. What is necessary
are ideas transformed into concepts or unique experiences for the user"
(MOZOTA, KLOPSCH & COSTA, 2011, p.150, our translation), directing
their efforts into increasing the participation of design in their practices,
understanding that "[...], the search for innovation is often the basic cri-
teria of design, which prioritizes the design of differentiated, special or
unusual products" (HSUAN-AN, 2017, p.203, our translation).

Researchers in the field of design and management point out that de-
sign practice moves, increasingly, from merely operational contribution to
tactical and strategic levels in innovative organizations (MOZOTA, KLOPS-
CH & COSTA, 2011), because, "[...] the traditional view of the designer as
creative genius or stylist is evolving to a perception of the designer as team
member, interpreter of complex systems, communicator and problem
solver" (ROTH, 1999 apud LIEM & SIGURJONSSON, 2011, p.197), acting in
the "[...] value constellation that surrounds the product, even in the sub-
jective and immaterial scopes [...]" (MORAES, 2010, p.99, our translation).

Because of its direct interference in the structure of products and
production processes, the design-driven innovation has been the focus
of studies in design education institutions worldwide in recent years. At
the Universita degli Studi di Firenze - UniFl, when conducting his doctoral
studies, the author had his first contact with Verganti’s Design-driven
Innovation (2009, 2013) and with Rampino”s Innovation Pyramid (2011,
2012), when acting as assistant professor in the discipline of Laboratorio
di Design dell'Innovazione Tecnica, taught by Professor Vincenzo A. Leg-
nante. Upon returning to his didactic activities in Brazil, in the graduate
course of Industrial Design at the Federal University of Santa Maria-RS
(UFSM-BRAZIL), he used the Innovation Pyramid in classes of product
design as part of the content, identifying hardly explored possibilities of
its effective use as a basis for the development of innovative product de-
sign, which motivated this research. In order to clearly determine these
possibilities, bibliographic research was carried out. The concepts of de-
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sign-driven innovation, mainly based on Verganti, allowed us to unders-
tand the importance of design for product innovation. The dimension of
the value of the contribution of design in product innovation was given
by the deepening in the studies of Rampino, who categorized the diffe-
rent types of design-driven innovation. The categorization proposed by
the author was made by phenomenon occurred study, through analy-
sis of innovative products existing in the market, many awarded in the
most prestigious design contests, not having the intention of proposing
a practice or project method so that the results of innovation were achie-
ved, although it has listed some starting points of the creative process
that can serve as guides for the project definitions.

The Innovation Pyramid is still little explored in studies in Brazil
and the world, given its novelty. In Brazil, there are few scientific
articles and academic works, both in the area of design and in the
area of production engineering that deal with Rampino”s Innovation
Pyramid, although only as a theoretical foundation in works focused
on design-driven innovation.

The literature search also addressed the teaching of product design,
given the growing importance of including the development of skills and
competencies in the activities of the disciplines of design courses. It was
found that the association between design and innovation requires from
the designer skills that are not always developed through the educatio-
nal environment, noticing the urgency of thinking the role of the profes-
sor in the development of curriculum content that seeks to adapt to new
realities, reorganizing strategies and discussing new models that favor
innovation objectives. Therefore, proposals of didactic methodologies
for higher education aimed at the development of innovative products
and the improvement of the teaching-learning process are relevant con-
tributions, In this scope, didactic methodology is understood as the "[...]
set of methods, strategies, techniques, operational resources, criteria,
conditioning factors, and even theoretical foundations, applied for the
development of works of great complexity, but with clear didactic objec-
tives, focused specifically on teaching and learning” (HSUAN-AN, 2002,
p.197, our translation).

The bibliographic researches carried out, combined with the expe-
rience of didactic practice, resulted in the suggestion of a didactic me-
thodology, aimed at professors of product design disciplines of under-
graduate courses in design, configured in an adjustable model of content
and procedures for use in teaching of innovative products, to facilitate
and enhance the critical understanding of design-driven innovation on
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the part of students, having the Innovation Pyramid as the basis of the
design process. The proposal here presented suggests the planning of
activities, learning scripts and suggestions for evaluation criteria, with
their possible variations and adjustments.

At the end, it is recognized that the proposal may come to assist pro-
fessors in replicating the didactic methodology through the available re-
sources, besides the very course of construction of this methodology
serve as guidance to compose other teaching proposals in product de-
sign, as well as to rethink the strategies for the development of skills and
competencies crucial to future professionals.

2 Design-Driven Innovation

Mozota points out that the global maxim of the current productive
sector is "Innovate to survive" (MOZOTA, KLOPSCH & COSTA, 2011, p.147,
our translation). For Rampino (2011), innovation is usually identified only
as of the search for new technological solutions and that "Even today,
in most cases, innovation is referred to as introducing new technology
into a product or into its manufacturing process in order to improve its
performance and usability or to minimize its cost" (BAGLIERI, 2003 apud
ibid., p.3). But little by little the world scenario is reacting to the changes
of points of view regarding innovation, and the role of design is gaining
prominence, attributed by Mozota for having "[...] a conceptual dimen-
sion that has the ability to unite all innovators around a common goal
focused on the customer" (MOZOTA, KLOPSCH & COSTA, 2011, p.150,
our translation).

Kumar (2012 apud POZATTI, BERNARDES & VAN DER LINDEN, 2016,
p.32) clarifies that successful innovations are built through what compa-
nies learn by studying the motivations and experiences of users/consu-
mers, because attributes, forms, and technologies can be easily repro-
duced by competitors, but a new value, experience or meaning, hardly
will be, also taking into consideration that there is a shortage of tools
and methods for creating truly innovative solutions instead of only pro-
viding incremental improvements in products.

The Italian professor Roberto Verganti, researcher of design manage-
ment and innovation of Politecnico di Milano, published the book "De-
sign-driven innovation: changing the rules of competition by radically
innovating what things mean" in 2009, to show managers how they can
implement an innovation strategy that generates products and services
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with a radically new meaning, able to convey to customers completely
different reasons to buy them, in order to redefine the dominant me-
anings in their sector, before the competition. The author (VERGANTI,
2013) names this strategy design-driven innovation - the process of re-
search and development of meanings "[...] as the word design (from the
Latin de-signare) is etymologically related to 'making sense of things"
(HESKETT, 1985 and KRIPPENDORFF, 1989 apud VERGANTI & OBERG,
2013, p.88), and design "[...] by definition, includes to bring meaning"
(ibid., p.88). For Verganti (2013), even when we buy products for their
usefulness, we still seek personal fulfillment, meaning, because it is na-
tural of the human being and different scientific disciplines, from psy-
chology to sociology, from cultural anthropology to semiotics, in studies
on consumer behavior corroborate the statement that "every product
has a meaning" (ibid., p.22, our translation). The author attests that,
However, many companies do not pay attention to how the meanings of products
change or how they can innovate them. They argue that meanings are a matter
of marketing and communication, not research and development. They strive to
understand, through customer analysis, how people make sense of things, only

to discover that this meaning was proposed by the arrival on the market of a new
product designed by a competitor. (ibid., p.22, our translation).

Companies do not understand that, like technologies, meanings can
also be submitted to research and development processes (ibid.), and,

Companies that develop design-driven innovation move away from customers

and take a broader perspective. They explore how the context in which people

live evolves, both in the socio-cultural sphere (as the reasons why people buy

things change over time) and in the technological sphere (how technologies, pro-
ducts, and services change the context). (ibid., p.12, our translation).

Thus "[...] itis more important to understand 'why' people need a pro-
duct than know 'what' they need. People buy and use things following
deep motivations, often not obvious [...]" (VERGANTI, 2013, p.22, our
translation). The author is emphatic in stating that the process that ena-
bles meaning innovation in products is design. It is design, by its very na-
ture, that sets it apart from any other type of innovative process, and is a
means to create a competitive advantage because it innovates meanin-
gs, and meanings make a difference in the marketplace (ibid.). Therefo-
re, Bezerra (2005 apud CASENOTE & VAN DER LINDEN, 2017) asserts that
innovation specialists are experts in the design process, which involves
both identification and problem-solving skills.

Norman and Verganti (2014) focus on two categories of innovation,
Radical Innovation and Incremental Innovation, where Radical Innova-
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tion proposes disruptive solutions with high degree of novelty and Incre-
mental Innovation is characterized by small product changes to improve
performance, lower costs, enhance the degree of desire or announce
the launch of a new model, and even though it is the most common type
of innovation, and not as exciting as Radical Innovation, is equally im-
portant. Both types are necessary, because Radical Innovation, despite
having quite rare success stories, creates potential for the big changes
that have their value captured by Incremental Innovation. According to
Schumpeter (1997 apud POZATTI, BERNARDES & VAN DER LINDEN, 2016,
p.33), "radical innovations bring about major changes in the world, while
incremental innovations continually fill the process of change." Verganti
(2013) also clarifies that Incremental Innovation does not lead to mea-
ning innovation because it does not lead to a new product experience,
different from Radical Innovation.

2.1 The Innovation Pyramid

The Innovation Pyramid is part of the research of professor Lu-
cia Rampino, from Politecnico di Milano. Started in 2006, it involved
the three main areas related to new product development: manage-
ment, engineering, and design. The research problem, and also the
challenge, was to show effective contribution of industrial design to
product innovation to the managers and engineers of the research
team, since

The problem of measuring the value generated by design innovation is a direct
result of the difficulty in quantifying the meaning and cultural aspects of a pro-
duct. From the financial aspect, a new product on the market can only be consi-
dered an innovation if it generates profit for the firm. The value of design-driven

innovation, however, is not always measurable solely in terms of commercial suc-
cess. (RAMPINO, 2011, p.4).

This difficulty in measuring the innovative value of industrial design is
also due to the fact design deals with qualitative factors, and that normally
innovation in companies is "non-design-driven", where,

[...] even in manufacturing sectors where industrial design is accorded an ack-
nowledged role (for instance, in household appliances and consumer electronics),
product innovation is usually managed by other departments in a company: R&D
takes on the technological aspects while marketing handles the issues related
to satisfying market demands. Industrial design also deals with the same issues
(technology and satisfying market demands) but its contribution [...] is harder to
demonstrate and to quantify. (ibid., p.4).
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Studying innovation from a phenomenological point of view, the
team observed and analyzed products to extract the variables that
could represent the essential structure of design-driven innovation, ba-
sed among others, on Verganti’s studies. The initial results demons-
trated the need to distinguish between the final result obtained by the
designer, and the tools used to obtain this result, pointing out then that
"[..] each design-driven innovation process can be described by a finite
number of levers and results" (ibid., p.5). The author clarifies that the
term lever was used metaphorically as "[..] the relationship of the de-
signer, who pushes on it, to the object designed, which is lifted by it; the
very discipline of design being the fulcrum” (ibid., p.5).

The final results of the research reached the objectives and resulted in
the categorization of the different types of design-driven innovation, where
each process can be described by three levers: Form, Mode of Use and Te-
chnology, and four results: Aesthetic Innovation, Innovation of Use, Meaning
Innovation and Typological Innovation (RAMPINO, 2011, 2012).

2.1.1 Design-Driven Innovation Process Levers

Form - the starting point of the creative process where the designer
projects thinking about morphological issues to identify a new form and
a new language for the product. The author also stresses that this lever
is not only restricted to morphological attributes, but also all sensory
characteristics (RAMPINO, 2012).

Mode of Use - the designer rationalizes the product’s mode of use,
to identify the needs not fully satisfied, and that may occur through new
usage and/or new functions (ibid., 2012). Preliminarily, the author used
the term - function - which was replaced by - mode of use - because it
does not only represent the operation of the product, but also the cultu-
ral importance and the social dimension that comes from the concept of
use (RAMPINO, 2011).

Technology - the designer starts the design process thinking about
the possibility of applying new technology (product or process) to a pro-
duct that does not consider it (ibid).

For the author, giving priority to levers is useful because of they usu-
ally conflict, for example, an ideal solution for form may not be for te-
chnology, or a solution of use mode may hinder from the aesthetic or
productive point of view. However, it points out that levers are deeply
related and interdependent. Choosing a lever in the design process me-
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ans defining the guiding priorities of the project, and the designer can
decide which has priority, even unconsciously, or it may be the produc-
tion company that directs the project, by strategic choice. Not defining
the clear priority among the levers makes it difficult for the designer to
choose in which direction to move (ibid., 2012).

2.1.2 Results of the Design-Driven Innovation
Process

Aesthetic Innovation - The objective of aesthetic innovation is to
make the product recognizable and attractive (RAMPINO, 2011). It is
related to the recognition of products, how they differ from compe-
titors in their external appearance, with attributes (shape, size, the
proportion of elements and color) that can be judged at first sight,
without the need for interaction or understanding. Eisenmann (2007
apud ibid., p.8) defines the aesthetic innovation as "[...] a series of
incremental adjustments to the physical appearance [...] that neither
alter the archetype nor influence its performance or technology". It
is one of the easiest processes to be understood given the high num-
ber of studies, both in the area of design as marketing, application
studies, and connection between aesthetics and consumer choice.

Innovation of Use - This refers to how much the product impro-
ves or modifies its use, even with the addition of new functions in
comparison with the competition. It is worth mentioning that just
as the term - function - was replaced by - mode of use -, the expres-
sion - functional innovation - became - innovation of use - (ibid.),
because the concept of function is concentrated in the operation of
the product, in what the product is capable of doing, fitting in the en-
gineering field, while the concept of use adds a cultural importance
and social dimension, fitting in the design field. An innovation of use,
as understood in the author's study, cannot in any way modify the
function of the product, adding that the interaction with the product
and the perception of how to use it are linked to the cultural context
of users/consumers.

Meaning Innovation - Refers to the emotional and symbolic as-
pects of a product, what it is able to communicate. It affects the user
at a visceral level in the aesthetic plan. Around the product are built
stories, brands, status, communities and a sense of belonging (RAM-
PINO, 2012). For Heskett (2002 apud RAMPINO, 2011), the term - me-
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aning - is defined as the meaning that forms acquire depending on
how they are used and the role they receive. Ulrich and Eppinger
(2003 apud RAMPINO, 2012) refer to the "emotional appeal” that is
achieved when working the appearance, color, sound and harmony
factors of the product. Norman (2004 apud ibid., p.10) "[...] defines
this level of design as 'reflective’ since it deals with the meaning of
a product and with the memories it evokes and, at the same time,
with our self-image and with the messages the product conveys to
other people", therefore, is about the satisfaction from possessing,
showing and using a product, strongly influenced by individual cultu-
re and experiences. The author then defines that to have innovative
meaning, the product must be attractive, tell a story and be displayed
with pride by the owner. "To obtain this kind of innovation, industrial
designers must be able to master all the tools of product semantics,
particularly those relating to symbolic functions" (ibid., p.10).

Typological Innovation - The typological innovation is related to
the deviation of a product from its "dominant design", an expression
that means the basic architecture of a product (ABERNATHY & UTTER-
BACK, 1978 apud ibid., p.11) that has become the accepted market
standard in a product category. Utterback (1994 apud ibid.) states
that a dominant design is a formal archetype that gains market loyal-
ty, and competitors follow it to achieve participation in this market.
Thus, industrial design can play the innovative role of offering new
radical solutions and putting them into action through previously
unthinkable forms, where the most successful become new formal
archetypes (ibid.). Therefore, products with typological innovation
are easily recognizable. The author points out that marketing studies
show that, when a product is totally new or highly unusual, the user/
consumer struggles to categorize it and tries to map it to an existing
product category, concluding that this does not always produce com-
mercial success, but can make the company stand out for being the
pioneer in the introduction of a new archetype.

The results were later structured graphically in the form of a pyra-
mid, arranging the Incremental Innovations: Aesthetic and Of use,
at the bottom, and the Radical Innovations: Meaning at the top, and
the Typological, rarer at the vertex. The so-called Innovation Pyramid
(Figure 1) thus represents the categorization of the three possible
levers of a design-driven innovation process and the four possible
types of result of a design-driven process.
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Figure 1 - The Innovation Pyramid.
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Source -Adapted from Rampino (2011).

3 The Product Design Teaching

The teaching of industrial design is not only about meeting the needs
of the manufacturing sector, but educating for understanding, preparing
students for the environment of an ever-changing world (TRATHEN &VA-
RADARAJAN, 2009, apud LIEM & SIGURJONSSON, 2011). This premise is
observed by many authors. Dias and Gontijo (2006, p.50, our transla-
tion) indicate that there is an evident and definitive "concern, on the part
of several Design researchers, in rethinking and reconstructing metho-
dological and epistemological guidelines that contemplate the learning
processes and the dynamic transformations that involve and permeate
the complex contemporary society". Norman and Klemmer (2014 apud
CASENOTE & VAN DER LINDEN, 2017b, p.315, our translation) state that
the reason for the need for change in design education derives from the
fact that "[...] in general, there is a gap between the current complexity
of problems in design, the skills needed to face them, and the average
expertise of the designer trained today". The main reason for this, accor-
ding to Dijon de Moraes (1999, p.135, our translation) is that "[...] part of
the problems to be solved were not even mentioned during the years
of school education", demonstrating the difficulty of establishing "[...]
which teaching plan would be the most appropriate to the schools that
teach this craft today, knowing that such activity has been receiving in-
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fluences from the constant behavioral, technological and cultural chan-
ges of our society" (ibid., p.135, our translation). The author affirms that
it is up to the design schools:

"[...] make the students, using previously and strategically established themes,
practice a form of projection in which subjective and theoretical approaches pre-
vail as differentiating elements of a project. This should occur until this practice
becomes a natural and intrinsic factor of their project process and method. In this
way, not only is a feeder of different project factors and aspects being prepared
but a thinker for new and different solutions" (ibid., p.155, our translation).

Given the affirmations above, the teaching of product design should seek
to be guided towards the construction of knowledge and development of
skills and competencies, so that regardless of the type of project, the student
can fully and safely fulfill the different steps as, gather and select information
in order to understand and interpret the problem and the needs of users/
consumers, generate solutions, and ultimately convert these ideas into pro-
ducts. To this end, Heller and Talarico (2016, apud PEREZ, 2016, p.48) propo-
se that the design teaching that intends to achieve these goals should seek
three results: to challenge the student (offering variables and uncertainties
to test skills and talents); to educate the student (providing questions to be
answered to learn the new, exercising the original); and to elevate the stu-
dent (confronting success and failure, providing learning in both).

The teaching of product design takes place through disciplines and activi-
ties of different content but that complement each other. These distinctions
are based on the pedagogical project of each course, on the pedagogical
guidelines of the institution and on the methodology employed by the te-
acher. The Brazilian higher education design institutions are based on the
Diretrizes Curriculares Nacionais do Curso de Gradua¢dao em Design (Na-
tional Curriculum Guidelines of the Graduate Course in Design), elaborated
by the Camara de Educacao Superior do Conselho Nacional de Educacao
(Chamber of Higher Education of the National Education Council), to guide
the structuring of their curricula. The guidelines also define the competen-
ces and skills that the courses should provide, such as creative capacity to
propose innovative solutions, systemic vision of the project, mastery of the
stages of project development, mastery of the profession's own language,
interdisciplinary transit capacity, knowledge of the productive sector and his-
torical and global vision of the activity (BRASIL, 2004).

Tidd et al. (2005 apud POZATTI, BERNARDES & VAN DER LINDEN, 2016,
p.33) indicate that "To manage innovation, basic competencies and beha-
viors are necessary, such as how to plan projects or understand consumer
needs" and Casenote and van der Linden (2017b, p.313, our translation),
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that "[...] meet demands with radically innovative means and results requi-
res from the current designer's skills to deal with uncertainties and comple-
xities, not always contemplated by their educational path", which shows the
need for reflections concerning the definition of approaches in the teaching
of product design for the practice of innovation, since "Being at the crossro-
ad of tradition and new possibilities, higher education is challenged to adapt
to emerging trends [...]." (ALTBACH, REISBERG & RUMBLEY, 2009 apud LIEM
& SIGURJONSSON, 2011, p.194).

4 Proposal of didactic methodology

The objective of this topic is to present the didactic methodology sugges-
ted to the educators, which is configured as an adjustable model of contents
and procedures for innovative product design classes through the precepts
of design-driven innovation and the Innovation Pyramid. To this end, it was
based in a basic discipline of Product Design of a graduate course in Design,
with 60 total hours per semester, 4 class hours per week, starting from the
3rd period, where the student has completed the study in disciplines that
addressed methodologies and processes of product design, and therefore,
having the theory of project practice constituted.

Aiming at the teaching of innovation-oriented product design, the main
objective of the discipline should be to stimulate the capacity for innovation,
promoting critical design project thinking, by the more articulated unders-
tanding of its value in the development of innovative products, contributing
to the development of skills and competencies needed. The discipline will
approach theoretical and practical contents of design disciplines, with em-
phasis on understanding the needs of users/consumers and the construc-
tion of the model, guided by the concepts of this proposal, such as the deve-
lopment of innovative projects, study of innovative products, and technical
principles and applied innovative technologies, through lectures and practi-
ces, with presentation and discussion of results.

It is observed, however, that when adapting this model to the activities of
a discipline, one must seek coherence through the observation of the capa-
cities, interests, and difficulties of students, verification of time and duration
of the activities to achieve the objectives, adaptation of the activities to the
available resources, adjustment of the evaluations to the purposes of the
teacher and institution and the verification of the possibility of aligning the
activities to other disciplines, contributing the most to the student”s develo-
pment and the purposes of the course"s pedagogic project.
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4.1 Suggested model

The didactic contents and procedures of the discipline were distri-
buted in a structure divided into three modules, interrelated, with the
proposition of workload (Figure 2):

Figure 2: Modules of the suggested application model.

“A MODULE { ~»MODULE " » MODULE

THEORETICAL CONCEPTS DEVELOPMENT OF PROJECT PROPOSALS REPRESENTATION/REGISTRATION
BRGET AESTHETIC INNOVATION RESULT
TECHNOLOGY bottom of the pyramid
DESIGN-DRIVEN
INNOVATION
Lever PROIJECT 2
TECHNOLOGY
RADICAL Lever INNOVATION OF USE RESULT
Invicvatisn MODE OF USE bottom of the pyramid
Uik INCREMENTAL “ PROJECT 3
INNOVATION Innovation s
PYRAMID MEANING INNOVATION RESULT FINAL
ver top of the pyramid REPORT
MODE OF USE
(oo o | )
PROJECT 4
eS8 aeas Lever
TECHNOLOGY TYPOLOGICAL INNOVATION RESULT
Vater vertex of the pyramid
MODE OF USE

12 hours / 3 weeks ..-‘E 32 hours / 8 weeks 16 hours / 4 weeks

Source: Author.

Module 1: The first meetings will be addressed, by the expository method
with the explanation of the content, the concepts of design-driven innovation
(VERGANTI, 2013) and the presentation of levers and results of Rampino”s
studies (2011, 2012), represented in the Innovation Pyramid. This module
also addresses the defining elements of projects, requirements, markets,
materials and production processes. The participation of students should be
stimulated by questions, interpretation, and discussion. Then, students will
be presented to products that represent design innovation within the con-
text of levers and results. The discussion of why each product is positioned
in each category tends to make the student rationalize on the conceptual
constructions. Theoretical support material and product models should be
made available to students for further research.

In the next step, students conduct targeted research, seeking examples
of products of each result of the Innovation Pyramid, to provide an effective
understanding of the concepts, seeking to instigate their curiosity, creativi-
ty and investigative capacity. As Rampino’s research indicates, the choice
should not just be for contemporary products, especially considering pro-
ducts categorized at the top of the pyramid (Meaning and Typological Inno-
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vations), therefore, students can search products that make part of design
history. The professor has the opportunity to guide the student to careful
exploratory research, so that the acquisition of information is relevant and
reliable. The number of products should be evaluated by the professor, but
a minimum of eight per student is suggested, two for each innovation result.
For better visualization and manipulation, the student should deliver the se-
lected products in printed images, presenting to the group, explaining the
reason for each categorization. The group "s task will be to evaluate if each
product was correctly categorized, and at the end, after correctly grouping
the images, it is discussed which pyramid results were more easily found
in the market, and which levers were used by the designer to achieve each
result, exercising the capacity of organization, investigation, and reflection.
Here it is sought the sharing of the perspectives of students and interac-
tion from the exchange of ideas, facilitating the understanding of concepts,
making the classes more attractive and stimulating. Another important step
to be performed in this module, with the help of the students' examples, is
to establish the type of user/consumer profile of each one of the innovation
results, where keywords can be established. This can help learners gather
the information that will address the design prerequisites in Module 2. But
for the research and analysis of products and target costumers to be done
within a logical framework, the teacher should provide instructions and gui-
dance in the identification and critical discussion of reference examples, and
their users/consumers, precisely because a broad understanding of the le-
vers and results on the part of students should be sought so that the perfor-
mance of subsequent activities is satisfactory.

Module 2: After the consolidation of the concepts of Module 1, itis propo-
sed that students be asked to choose a product to work on. Learners choose
a single product to develop using the levers, deriving four results. The choice
of product can be made following the principles of design methodologies or
tools, or a specific theme may be suggested, such as ceramics or furniture,
depending on the orientation of the discipline. This is the most exciting and
demanding stage on the part of the students and the professor. Alternatives
can be developed individually or in teams if the number of students permits
and/or is the purpose of the discipline. In this module, the student exercises
their ability to identify design possibilities, based on user/consumer profile,
and the creative ability to propose innovative solutions by consolidating the
mastery of the different stages of the development of a project. The project
methodology to be used in the discipline should be adapted to the proposal
and may be defined by the teacher, or student, according to the objectives.

When choosing the product to be developed, the student applies the le-
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vers of the Innovation Pyramid, developing a product for each result of the
design-driven innovation process, totaling four (Aesthetic, Of Use, Meaning
and Typological Innovations), experiencing the concepts presented and dis-
cussed in Module 1. Rampino (2012) points out that defining levers as a prio-
rity supports design students to define the priorities that the project should
seek, and the knowledge they should master to obtain innovation. For these
purposes, it is of fundamental importance that the teacher presents the real
possibility that the same product category can be developed from the levers
and result in four different projects. For didactic purposes, a presentation
guide was set (Figure 3), using the table fan category as an example:

Figure 3: Suggested examples of result of the design-driven innovation process, observed in the same product category.

Q ™. #" ARNO SILENCE FORCE * /"

REPELENTE LIQUIDO 40

Lever
TECHNOLOGY

From Swiss company, Stadler Form, Manufactured by Arno, represents the

was developed by Carlo Borer and is innovation of use by applying a new

an example of aesthetic innovation by  technology that was not utilized in

differentiating itself from the previous products, the newly added

competition for its attractive function of electric repellent. The

appearance, which refers to the letter  propagation of the repellent is

Q and exploits metallic colors, in a maximized by spreading it around the

new formal interpretation that does air, thus reaching a larger area. Its

not influence its performance or intention is not to distance itself from

technology, and requires no effort to the dominant formal archetype,

be recognized as a fan at first eye promoting facility for use and

contact. understanding by the public,
especially in the Brazilian scenario,
where it bases its publicity on
protection against disease-carrying
mosquitoes.

Lever Lever
TECHNOLOGY | MODE OF USE

FLOWERPOWER

DYSON

AESTHETIC INNOVATION INNOVATION OF USE MEANING INNOVATION TYPOLOGICAL INNOVATION
bottom of the pyramid bottom of the pyramid top of the pyramid vertex of the pyramid

Lever Lever Lever Lever Lever
FORM TECHNOLOGY | MODE OF USE TECHNOLOGY | MODE OF USE

Developed by Elmar Fltotto, it can be
considered a result of meaning
innovation, communicating humor. It
not only performs the function of
circulating air but also decorates its
surroundings. As the name implies, it
was inspired by the hippie symbolic
universe. Even acclaimed by critics is
out of production, generating
exclusivity, besides the sense of pride
to the possessor. Despite its apparent
simplicity, technology has been
applied to the soft, rounded blades of
high-density petal-shaped foam,
which more closely resembles a
stylized flower sculpture than a fan,
without detracting from its primary
function of circulating air.

This example of typological
innovation, created ten years ago by
billionaire businessman and inventor
Sir James Dyson, deviates completely
from the dominant design of visible
swinging blades. Utilizing the form,
technology, and mode of use levers,
their blades are located at the base,
which exploits a distinctive aesthetic,
and jet engine technology reduces
turbulence by using less energy and
generating less noise. People
wondered what it was when it was
launched, an explanation that
required a lot of investment in
advertising, but established in the
market, a different category was
created, called air multiplier, or
bladeless fan and today several
products mimic it.

Source: Elaborated by the author, with the products information from the companies websites and images of -
Q - https://www.stadlerform.com/en-ch/products/fan/qg/information/;

Arno Silence Force Repellent Liquid 40 - https://www.arno.com.br/Ventila%C3%A7%C3%A30/Ventiladores-repelentes/

Silence-Force/Ventilador-Arno-Silence-Force-Repelente-L%C3%ADquido-40cm-Preto-VF55/p/2720011351;
Flowerpower - https://ifworlddesignguide.com/entry/20756-flowerpower;
Dyson - https://www.theguardian.com/technology/2009/oct/13/dyson-fan-green-airblade

e-Revista LOGO - n.9, v.3, 2019 - ISSN 2238-2542
http://doi.org/10.26771/e-Revista.L0OG0/2019.3.01




Organizacional - UFSC

da Génese

ao

| Laboratério de Orientag

=
N

Aesthetic
Innovation

Innovation
of Use

Meaning
Innovation

Typological
Innovation

LOGO

For each result of the design-driven innovation process, it is sugges-
ted that the professor instructs the student to evaluate his project alter-
natives by answering open-ended questions, which will also be useful in
evaluating the work of colleagues. We suggest the following questions
(Table 1), adapted from Rampino (2011, 2012):

Table 1: Open-ended project questions for each result of design-driven innovation.

In terms of product appearance, is it near to the dominant morphological archetype?
! Is the product easily recognizable?
i How do you evaluate the appearance of this product in terms of attractiveness?

Is the product intuitive to use?

Are functions and mode of use explicit?
Does the product introduce new functions that improve or modify its use compared to others in the same category?

Does the product have emotional appeal?
Can the product be defined as a status-symbol?
Does the product tell a story, communicate something?

At what level is the product far from the dominant morphological archetype?
Can it be considered highly unusual?
Would the user/consumer struggle to map it in the existing category for which it was projected?

Source: Prepared by the author adapted from Rampino (2011, 2012).

For the conception stage, as a way of making the classes more producti-
ve, the preliminary results can be shared with the team, thus increasing the
perceptions, verifying if the product can really be characterized in the pro-
posed innovation result, helping in the choice of alternatives. This collabo-
rative practice of evaluation makes the students realize that evaluating and
being evaluated is part of the learning process, and the critical involvement
of students in the presentation and evaluation should be sought, to provide
interaction and exchange of experiences, socialization, confrontation betwe-
en proposals and consolidation of the understanding of concepts in a more
meaningful way, fostering cooperative learning, simulating to students dis-
cussions thatin the future will be held in teams, companies or design offices,
increasing their confidence, autonomy, leadership capacity, and enrichment
of their technical vocabulary.

In this module, the main objective is to conceptually develop innovative
products, therefore criteria such as technical and economic feasibility are
not going to be analyzed, being left to the next module. It is suggested that
2 weeks/8 hours be used for the development of each of the four projects,
adjusting the assessment activities according to the teacher's intention, at
the end of the 32 hours, or also at the conception phase. Aiming at mini-
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mizing the degree of complexity, given the little time available to achieve
the objectives of the module, students can finish their proposals only with
clear graphic representations, through sketches, exploratory and sche-
matic drawings, that help them to communicate the results to the group,
providing the development of one of the types of skills of the designer,
according to Mozota, Klépsch and Costa (2011), of synthesis of concepts,
visualization, analysis, and prioritization. The presentation of these propo-
sals should become the assessment component in this module in a disci-
pline of 60 hours, however, if the discipline to be applied has more time, it
is suggested that students explore more technical drawings. The student
can be evaluated by the presentation of the proposals and their suitability
to the theme, by constructive involvement in the evaluation of the propo-
sals of colleagues and also, if necessary, through a descriptive report of
each project, where the student should justify their proposals based on
the levers and results of innovation.

Module 3: In the last stage, students should choose, among the propo-
sals they presented for each result of the pyramid, one to apply the knowled-
ge and techniques of model building, through the materialization of the pro-
duct defined, serving to verify if the solution meets the objectives. Choosing
a type of three-dimensional representation, such as mock-up, presentation
model, shape model, experimental prototype or test (BAXTER, 2000), requi-
res the teacher to evaluate the available resources like time and structure for
manufacturing. The choice of the representation should also be based on
the degree of complexity of the products and the objectives of the discipline.
In this module, the teacher has the opportunity to teach about the funda-
mentals of materials, technologies, and components. Barbosa Filho (2009,
p.75) stresses its importance given that "[...] for each function to be perfor-
med by a part or component we will have an associated concept and that,
thus, the set of these concepts will configure the achievement of the macro
concept of the product under development".

For evaluation purposes at the end of the discipline, in addition to the
model, the students must prepare a report of registration of their project
proposal. The report must detail the development process and the repre-
sentation of the alternative in technical and constructive details, seeking to
identify the positive and negative points with suggestions for improvement,
with the pedagogical objective of promoting the ability to interpret and repre-
sent the design projects, developing capacity for critical argumentation and
evaluation, and the ability to synthesize ideas through writing and drawing.
Within the scope of the application of this study, it is essential that in this
final report the students elucidates which levers were used to arrive at the
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result, in which category of result of the design-driven innovation process
the product fits, and why. Depending on the available time, methodology
and didactic evaluation, the teacher may request that each student present
the product to the group, that may evaluate the proposal together with the
teacher, as oriented in Module 2.

5 Conclusion and developments

This article reinforced the statement that the constant challenge of de-
sign educators is to provide a comprehensive understanding of the social
transformations that are reflected in design problems, so that the student
is open and safe to consider different profiles and contemporary scenarios,
and proves to be fundamental discussions about the education of the future
designer that inquire whether they are being capacitated for innovation. It is
also clear that the incorporation of approaches to design-driven innovation
can contribute to broader perspectives throughout design practice. In this
sense, if the teacher proposes to assist in the development of the skills and
competences of students with a focus on innovation, it is clear the need to
reorganize didactic methodology strategies that offer students an environ-
ment of experimentation, motivation, stimulation of creativity and divergent
thinking, offering concrete possibilities for the practical application of theo-
retical concepts.

Throughout the development of the proposal, it became evident the po-
tential for use of Rampino s research for teaching design focused on the de-
velopment of innovative products. The great challenge proposed, however,
was to synthesize its application in a 60 total hours per semester discipline,
where normally only one product is developed, to reach its full potential,
applying the concepts of levers and results in four different products from
the same product category. The result reaches its objectives, foreseeing the
possibility of application, in a way that does not damage the development of
the discipline and educational objectives yet bringing new perspectives.

This approach aimed at providing teachers means to support students
in understanding the concepts of design-driven innovation and the Innova-
tion Pyramid, in parallel to the development of skills and competencies that
provide the basis for project decisions in the exercise of their profession.
And although this didactic methodology has been proposed for a specific
discipline, it is expected that through its use, students will transfer this know-
ledge to future activities, strengthening the ability to face problems in design
situations. Itis expected, therefore, that the detailing of the proposal helps in
the performance of teachers, as well as favoring the discussion of studies on
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the relationships between innovation and product development in design
education, and new didactic methodologies with objectives of innovation,
giving a basis for the deepen and expansion of research.

The subsequent step to this work will be the study of the application of
this didactic methodology in the discipline Laboratério de Equipamentos
(Equipment Laboratory), of the course of Industrial Design of UFSM through
a case study to validate the proposal. The discipline in question has 120 total
hours per semester, and it is intended to apply the proposal in the first 60
hours, and in the rest, it will be addressed the content that involves the ac-
quisition of new specific technical knowledge.
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